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¢ÕßºŸâªÉ«¬‡¥Á°‚√§π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«– (Urolithiasis, UL) ·≈–‡¥Á°∑’Ë‡°‘¥¿“«–¡’µ–°Õπ·§≈‡´’Ë¬¡„π‡π◊ÈÕ‰µ
(Nephrocalcinosis, NC) ‡∑’¬∫°—∫‡¥Á°°≈ÿà¡ª°µ‘∑’Ë‰¡à¡’ª√–«—µ‘‡ªìπ‚√§π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«– (Non-stone forming (NSF)
controls)
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7 √“¬ ·≈–‡¥Á°ª°µ‘∑’Ë‰¡à¡’ª√–«—µ‘‡ªìπ‚√§π‘Ë« ®”π«π 27 √“¬ ∑”°“√‡°Á∫µ—«Õ¬à“ßªí  “«– 24 ™—Ë«‚¡ß À√◊Õªí  “«– ≥ ‡«≈“
„¥‡«≈“Àπ÷Ëß ‡æ◊ËÕ«‘‡§√“–Àå√–¥—∫¢Õß ·§≈‡´’Ë¬¡, ÕÕ°´“‡≈µ, °√¥¬Ÿ√‘°, ·¡°π’‡´’Ë¬¡, ‚æ·∑ ‡´’Ë¬¡ ·≈–´‘‡µ√∑ „πªí  “«–

º≈°“√∑¥≈Õß: ª√‘¡“≥¢Õß´‘‡µ√∑ ‚æ·∑ ‡´’Ë¬¡ ·≈–·¡°π’‡´’Ë¬¡„πªí  “«–¢Õß°≈ÿà¡ UL ·≈–°≈ÿà¡ NC ¡’ª√‘¡“≥µË”°«à“
°≈ÿà¡ NSF controls Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«πª√‘¡“≥¢Õß·§≈‡´’Ë¬¡„πªí  “«–¢Õß°≈ÿà¡ NC ¡’ª√‘¡“≥ Ÿß°«à“°≈ÿà¡
NSF controls Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ √–¥—∫°√¥¬Ÿ√‘°„πªí  “«–¢Õß°≈ÿà¡ UL ·≈–°≈ÿà¡ NC ¡’ª√‘¡“≥ Ÿß°«à“°≈ÿà¡ NSF
controls ·µà√–¥—∫ÕÕ°´“‡≈µµË”°«à“Õ¬à“ß¡’π—¬ ”§—≠  §«“¡™ÿ°¢Õß¿“«–´‘‡µ√∑„πªí  “«–µË”æ∫ Ÿß„π°≈ÿà¡ UL (100%)
·≈–°≈ÿà¡ NC (57.14%) ·µà„π°≈ÿà¡ NSF controls  “¡“√∂æ∫‰¥â‡æ’¬ß√âÕ¬≈– 4 (1/27) ‡∑à“π—Èπ §«“¡™ÿ°¢Õß¿“«–·§
≈‡´’Ë¬¡„πªí  “«– Ÿß·≈–ÕÕ°´“‡≈µ„πªí  “«– Ÿß√–À«à“ß°≈ÿà¡ UL ·≈–°≈ÿà¡ NSF controls‰¡àæ∫§«“¡·µ°µà“ß°—πÕ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß§«“¡™ÿ°¢Õß¿“«–·§≈‡´’Ë¬¡„πªí  “«– Ÿß ·≈–¿“«–
ÕÕ°´“‡≈µ„πªí  “«– Ÿß√–À«à“ß°≈ÿà¡ NC ·≈–°≈ÿà¡ NSF controls

 √ÿªº≈°“√∑¥≈Õß: °“√‡°‘¥¿“«–∑’Ë¡’´‘‡µ√∑µË”„πªí  “«–‡ªìπªí®®—¬Àπ÷Ëß„π°“√ àß‡ √‘¡„Àâ‡°‘¥¿“«–‚√§π‘Ë«„π√–∫∫∑“ß‡¥‘π
ªí  “«–„π‡¥Á°‰∑¬ ¥—ßπ—Èπ®÷ß§«√¡’°“√ª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡°“√∫√‘‚¿§Õ“À“√ ‚¥¬¡’°“√√—∫ª√–∑“πÕ“À“√∑’Ë¡’√–¥—∫¢Õß ‘́‡µ√∑
 Ÿß ‡æ◊ËÕªÑÕß°—π °“√‡°‘¥π‘Ë«´È”„π°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«– ·≈–„π°≈ÿà¡ºŸâªÉ«¬‡¥Á°∑’Ë¡’¿“«–¡’·§≈‡´’Ë¬¡„π
‡π◊ÈÕ‰µ°Á§«√‰¥â√—∫Õ“À“√∑’Ë¡’Õß§åª√–°Õ∫¢Õß´‘‡µ√∑ Ÿß‡™àπ‡¥’¬«°—π ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥‚√§π‘Ë«µ“¡¡“

§” ”§—≠: ‚√§π‘Ë«‰µ„π√–∫∫∑“ß‡¥‘πªí  “«–, ¿“«–∑’Ë¡’µ–°Õπ·§≈‡´’Ë¬¡„π‡π◊ÈÕ‰µ, ªí®®—¬‡ ’Ë¬ß∑“ß‡¡·∑∫Õ≈‘°, ¿“«–
´‘‡µ√∑µË”„πªí  “«–
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Abstract
Objective: To determine calcium, oxalate, uric acid, potassium, magnesium and citrate in urines of childhood

urolithaisis (UL) patients and childhood nephrocalcinosis (NC) compared to non-stone forming (NSF) children.

Method: Seven pediatric UL and 7 pediatric NC  patients were recruited for the study. Urine (24-hour urine

or spot urine) and stone specimens were collected.  Twenty-seven NSF children served as controls were

participated, and their spot urine samples were collected.  Urinary levels of calcium, oxalate, uric acid,

potassium, magnesium and citrate were determined.

Results: Urinary levels of citrate, potassium and magnesium in UL and NC patients were significantly lower

than that in NSF controls.  Urinary calcium in NC patients was significantly greater than the controls.  Both

UL and NC patients had urinary uric acid higher, while urinary oxalate lower, than the controls.  Hypocitrauria

(100%) were remarkably observed in childhood UL patients.  Four children with NC (57.14%) had hypocitrauria

whereas only 4% (1/27) was found in NSF children.  The prevalence of hypercalciuria and hyperoxaluria in

childhood UL patients and NSF children was not statistically different.  Prevalence of hypercalciuria and

hyperoxaluria in pediatric NC patients did not differ from the controls.

Conclusion: Hypocitrauria was considered as the main metabolic risk factors of UL and NC in Thai children.

Modification in dietary habit as well as citrate supplementation is recommended to prevent recurrent urinary

stone in UL patient and to decrease the likelihood of stone formation in NC patients.
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∫∑π”
‚√§π‘Ë«√–∫∫∑“ß‡¥‘πªí  “«– (urolithiasi, UL) æ∫

‰¥â∫àÕ¬„πºŸâ„À≠à ·µàæ∫‰¥âπâÕ¬„πª√–™“°√‡¥Á° §«“¡™ÿ°¢Õß

‚√§π‘Ë«„π‡¥Á° Ÿß ÿ¥¡’√“¬ß“π„πª√–‡∑»µÿ√°’[1,2]  π‘Ë«√–∫∫

∑“ß‡¥‘πªí  “«– à«π„À≠à∑’Ëæ∫ §◊Õ π‘Ë«„π‰µ (nephrolithia-

sis) √“¬ß“π«‘®—¬®“°ª√–‡∑»ª“°’ ∂“πæ∫§«“¡™ÿ°¢Õß

‚√§π‘Ë«„π‰µ√âÕ¬≈– 55.2 π‘Ë«„π∑àÕ‰µ (ureteral) æ∫√âÕ¬≈–

13.8 ·≈–√âÕ¬≈– 31 ‡ªìππ‘Ë«„π°√–‡æ“–ªí  “«– (bladder)

[3] Õ“¬ÿ‡©≈’Ë¬¢Õß‡¥Á°∑’Ë‡°‘¥‚√§π‘Ë«‰µÕ¬Ÿà√–À«à“ß 5-10 ªï[4,5]

§«“¡™ÿ°¢Õß‚√§π‘Ë«„π‡¥Á°™“¬·≈–‡¥Á°À≠‘ß‰¡à·µ°µà“ß°—π

Õ¬à“ß‰√°Áµ“¡∫“ßß“π«‘®—¬√“¬ß“π«à“§«“¡‡ ’Ë¬ß„π°“√‡°‘¥

‚√§π‘Ë«‰µ„π‡¥Á°™“¬ Ÿß°«à“‡¥Á°À≠‘ß[6,3,7-9]

™π‘¥¢Õßπ‘Ë«√–∫∫∑“ß‡¥‘πªí  “«–·∫àßÕÕ°‡ªìπ 2

°≈ÿà¡„À≠à §◊Õ π‘Ë«∑’Ë¡’·§≈‡´’Ë¬¡‡ªìπÕß§åª√–°Õ∫ (calcium

stones) ·≈–π‘Ë«∑’Ë‰¡à¡’·§≈‡´’Ë¬¡ (non-calcium stones) π‘Ë«

·§≈‡´’Ë¬¡∑’Ëæ∫‰¥â∫àÕ¬ ‰¥â·°à π‘Ë«·§≈‡´’Ë¬¡ÕÕ°´“‡≈µ ·≈–

π‘Ë«·§≈‡´’Ë¬¡øÕ ‡øµ  ”À√—∫ non-calcium stones ‡™àπ

π‘Ë«°√¥¬Ÿ√‘° (uric acid stone) π‘Ë«·¡°π’‡´’Ë¬¡·Õ¡‚¡‡π’Ë¬¡

øÕ ‡øµÀ√◊Õπ‘Ë«µ‘¥‡™◊ÈÕÀ√◊Õ µ√Ÿ‰«∑å (magnesium ammo-

nium phosphate/ infection/ struvite) ·≈–π‘Ë«´’ ∑’π

(cystine stone) ®“°°“√»÷°…“„πª√–‡∑»√— ‡´’¬æ∫«à“π‘Ë«∑’Ë

æ∫¡“°∑’Ë ÿ¥„π‡¥Á° §◊Õ π‘Ë«·§≈‡´’Ë¬¡ÕÕ°´“‡≈µ æ∫ª√–¡“≥

√âÕ¬≈– 62 √Õß≈ß¡“ §◊Õ π‘Ë«·¡°π’‡´’Ë¬¡·Õ¡‚¡‡π’¬¡øÕ ‡øµ

æ∫ª√–¡“≥√âÕ¬≈– 17 π‘Ë«·§≈‡´’Ë¬¡øÕ ‡øµæ∫‰¥â√âÕ¬≈–

7 π‘Ë«°√¥¬Ÿ√‘°æ∫‰¥â√âÕ¬≈– 7 π‘Ë«·Õ¡‚¡‡π’¬¡¬Ÿ‡√µ (ammo-

nium urate) æ∫ª√–¡“≥√âÕ¬≈– 5 ·≈–π‘Ë«´‘ ∑’π æ∫

ª√–¡“≥√âÕ¬≈– 2[10]  à«π„πª√–‡∑»µÿ√°’æ∫π‘Ë«·§≈‡´’Ë¬¡

ÕÕ°´“‡≈µ Ÿß∂÷ß√âÕ¬≈– 67[7] ·≈–¡“°°«à“√âÕ¬≈– 40 ¢Õß

ºŸâªÉ«¬‚√§π‘Ë«‰µ¡’ “‡Àµÿ¡“®“°§«“¡º‘¥ª°µ‘∑“ß‡¡·∑∫Õ≈‘°

(metabolic abnormality)[11]

ªí®®—¬‡ ’Ë¬ß∑“ß‡¡·∑∫Õ≈‘°¢Õß°“√‡°‘¥‚√§π‘Ë« (stone

metabolic risk factors) À¡“¬∂÷ß ¿“«–§«“¡‰¡à ¡¥ÿ≈

√–À«à“ß “√°àÕπ‘Ë« (stone promoters) ·≈– “√¬—∫¬—Èßπ‘Ë«

(stone inhibitors) „πªí  “«– Õ—π‰¥â·°à ¿“«–∑’Ë¡’°“√‡æ‘Ë¡

¡“°¢÷Èπ¢Õß “√°àÕπ‘Ë«„πªí  “«– ‡™àπ ¿“«–·§≈‡´’Ë¬¡„π

ªí  “«– Ÿß (hypercalciuria) ÕÕ°´“‡≈µ„πªí  “«– Ÿß

(hyperoxaluria) °√¥¬Ÿ√‘°„πªí  “«– Ÿß (hyperuricosuria)

·≈–¿“«–°√¥Õ–¡‘‚π´’ ∑’π„πªí  “«– Ÿß (cystinuria) ·≈–/

À√◊Õ¡’°“√≈¥≈ß¢Õß “√¬—∫¬—Èßπ‘Ë«„πªí  “«– ‡™àπ ¿“«– ‘́‡µ√∑

„πªí  “«–µË” (hypocitraturia) ‚æ·∑ ‡ ’́Ë¬¡„πªí  “«–µË”

(hypokaliuria) ·≈–·¡°π’‡´’Ë¬¡„πªí  “«–µË” (hypo-

magnesiuria) ‡ªìπµâπ ¿“«–‡À≈à“π’È®–™—°π”„Àâ‡°‘¥º≈÷°π‘Ë«

„πªí  “«– ‡¡◊ËÕ‡°‘¥‡√◊ÈÕ√—ß‡ªìπ‡«≈“π“π®– àßº≈„Àâ‡°‘¥°âÕπ

π‘Ë«¢÷Èπ„π√–∫∫∑“ß‡¥‘πªí  “«– „πÕ¥’µ°“√‡°‘¥‚√§π‘Ë«„π

‡¥Á°®–æ∫§«“¡ —¡æ—π∏å°—∫°“√µ‘¥‡™◊ÈÕ„π√–∫∫∑“ß‡¥‘π

ªí  “«– ·µà„πªí®®ÿ∫—πæ∫«à“°“√‡°‘¥‚√§π‘Ë«„π‡¥Á°¡’§«“¡

 —¡æ—π∏å°—∫§«“¡º‘¥ª°µ‘∑“ß‡¡·∑∫Õ≈‘°¡“°¢÷Èπ[12] ®“°

°“√»÷°…“¢Õß Al-Eisa ·≈–§≥–æ∫«à“ ºŸâªÉ«¬‡¥Á°∑’Ë‡ªìππ‘Ë«

„πª√–‡∑»§Ÿ‡«µ (n=31) ¡’¿“«–·§≈‡´’Ë¬¡„πªí  “«– Ÿß

√âÕ¬≈– 38.7 ¿“«–ÕÕ°´“‡≈µ„πªí  “«– Ÿß√âÕ¬≈– 19.3

·≈–¿“«– cystinuria 12.9%[13]  √“¬ß“π°“√«‘®—¬®“°

ª√–‡∑»Õ‡¡√‘°“æ∫«à“ºŸâªÉ«¬‚√§π‘Ë«‡¥Á°¡’¿“«–·§≈‡´’Ë¬¡„π

ªí  “«– Ÿß√âÕ¬≈– 33.8 ¿“«–ÕÕ°´“‡≈µ„πªí  “«– Ÿß

√âÕ¬≈– 20.2 ¿“«–¡’°√¥¬Ÿ√‘°„πªí  “«– Ÿß√âÕ¬≈– 8.3 ·≈–

¿“«–´‘‡µ√∑µË”„πªí  “«– æ∫‰¥â√âÕ¬≈– 9.2[14]  ®–‡ÀÁπ‰¥â

«à“ªí®®—¬‡ ’Ë¬ß∑“ß‡¡·∑∫Õ≈‘° ‡ªìπªí®®—¬∑’Ë ”§—≠¢Õß°“√

‡°‘¥‚√§π‘Ë«„π‡¥Á° ´÷Ëß®“°°“√∑∫∑«π«√√≥°√√¡¢Õß§≥–

«‘®—¬æ∫«à“¬—ß‰¡à¡’√“¬ß“π°“√«‘®—¬‡°’Ë¬«°—∫ªí®®—¬‡ ’Ë¬ß∑“ß

‡¡·∑∫Õ≈‘°¢Õß°“√‡°‘¥π‘Ë«„πºŸâªÉ«¬‡¥Á°‰∑¬

¿“«–¡’µ–°Õπ·§≈‡´’Ë¬¡„π‡π◊ÈÕ‰µ (nephrocalcinosis,

NC) ‡ªìπ¿“«–∑’Ë¡’√–¥—∫·§≈‡´’Ë¬¡„π‰µ Ÿß¢÷Èπ·≈–¡’°“√

µ°º≈÷°¢Õß·§≈‡´’Ë¬¡„π‡π◊ÈÕ‰µ ¡—°‡°‘¥√à«¡°—∫¿“«–·§≈‡ ’́Ë¬¡

„πªí  “«– Ÿß ·≈–‡™◊ËÕ«à“¿“«– NC ‡ªìπªí®®—¬ àß‡ √‘¡„Àâ‡°‘¥

‚√§π‘Ë«‰µ[15] Õ¬à“ß‰√°Áµ“¡°“√‡°‘¥ NC ‰¡à®”‡ªìπµâÕß‡°‘¥

π‘Ë«µ“¡¡“‡ ¡Õ‰ª[16] ¿“«– NC æ∫‰¥â∫àÕ¬„π‡¥Á° ª√–¡“≥

√âÕ¬≈– 7-64 ¢Õß∑“√°∑’Ë§≈Õ¥°àÕπ°”Àπ¥ (Õ“¬ÿ§√√¿åπâÕ¬

°«à“ 32  —ª¥“Àå)  πÕ°®“°¡’§«“¡ —¡æ—π∏å°—∫∑“√°∑’Ë§≈Õ¥

°àÕπ°”Àπ¥·≈â« ¬—ßæ∫«à“∑“√°∑’Ë¡’πÈ”Àπ—°·√°§≈Õ¥µË”°«à“

1,500 °√—¡ ‡¥Á°∑’Ë¡’°“¬«‘¿“§¢Õß‰µ∑’Ëº‘¥ª°µ‘‰ª ·≈–‡¥Á°∑’Ë

¡’§«“¡º‘¥ª°µ‘¢Õß√–∫∫∑“ß‡¥‘πÀ“¬„® °Á¡’§«“¡ —¡æ—π∏å

°—∫°“√‡°‘¥¿“«– NC ‡™àπ°—π  µ–°Õπ·§≈‡´’Ë¬¡„π‰µ¡—°

®–æ∫Õ¬Ÿà„π∫√‘‡«≥ medulla ´÷Ëß®–æ∫‰¥â¡“°∂÷ß√âÕ¬≈– 95

¢Õß‡π◊ÈÕ‰µ∑—ÈßÀ¡¥  “‡Àµÿ ”§—≠¢Õß¿“«– NC §◊Õ §«“¡

º‘¥ª°µ‘¢Õß “√°àÕπ‘Ë«·≈– “√¬—∫¬—Èßπ‘Ë«„πªí  “«– ‡™àπ °“√

¡’·§≈‡´’Ë¬¡·≈–ÕÕ°´“‡≈µ Ÿß„πªí  “«– πÕ°®“°π’È ß“π

«‘®—¬¢Õß Sikora ·≈–§≥–¬—ßæ∫«à“ ¿“«– ‘́‡µ√∑„πªí  “«–
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µË”‡ªìπªí®®—¬Àπ÷Ëß∑’Ë àß‡ √‘¡°“√‡°‘¥ NC ¥â«¬[17]

°“√«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡º‘¥ª°µ‘∑“ß

‡¡·∑∫Õ≈‘°¢ÕßºŸâªÉ«¬‡¥Á°∑’Ë‡ªìπ‚√§π‘Ë« ‡ª√’¬∫‡∑’¬∫°—∫‡¥Á°

ª°µ‘∑’Ë ‰¡à¡’ª√–«—µ‘‡ªìπ‚√§π‘Ë« √«¡∑—Èß»÷°…“§«“¡º‘¥ª°µ‘

∑“ß‡¡·∑∫Õ≈‘°„πºŸâªÉ«¬‡¥Á°∑’Ë¡’¿“«– NC

«‘∏’¥”‡π‘π°“√«‘®—¬
°≈ÿà¡µ—«Õ¬à“ß·≈– “√µ—«Õ¬à“ß
¥”‡π‘π°“√«‘®—¬„π°≈ÿà¡µ—«Õ¬à“ß 3 °≈ÿà¡ §◊Õ 1) °≈ÿà¡

ºŸâªÉ«¬‚√§π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«– (UL) ®”π«π 7 √“¬

∑’Ë‡¢â“√—∫°“√ºà“µ—¥π‘Ë«®“°»—≈¬·æ∑¬å√–∫∫∑“ß‡¥‘πªí  “«–

®“°‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬ ·≈–‚√ß

æ¬“∫“≈ √√æª√– ‘∑∏‘ª√– ß§å ®—ßÀ«—¥Õÿ∫≈√“™∏“π’ ‚¥¬

¡’‡°≥±å°“√§—¥‡≈◊Õ° §◊Õ ‡ªìπºŸâªÉ«¬‡¥Á°¡’Õ“¬ÿ‰¡à‡°‘π 18 ªï

‰¥â√—∫°“√«‘π‘®©—¬®“°·æ∑¬å«à“‡ªìπ‚√§π‘Ë«√–∫∫∑“ß‡¥‘π

ªí  “«–  2) °≈ÿà¡ºŸâªÉ«¬‡¥Á°∑’Ë‡°‘¥¿“«–¡’µ–°Õπ·§≈‡´’Ë¬¡

„π‡π◊ÈÕ‰µ (NC) ®”π«π 7 √“¬ ∑’Ë‡¢â“√—∫°“√√—°…“ ≥

‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬ ¡’Õ“¬ÿµË”°«à“ 18 ªï

·≈–‰¥â√—∫°“√«‘π‘®©—¬®“°·æ∑¬å«à“‡°‘¥¿“«–¡’·§≈‡´’Ë¬¡„π

‡π◊ÈÕ‰µ ‚¥¬¡’¿“æ∂à“¬√—ß ’À√◊ÕÕ—≈µ√“´“«¥å¬◊π¬—π°“√«‘π‘®©—¬

·≈– 3) °≈ÿà¡§«∫§ÿ¡ (NSF controls) ®”π«π 27 §π  §◊Õ

‡¥Á°∑’Ë‰¡à¡’ª√–«—µ‘‡ªìπ‚√§π‘Ë«„π§√Õ∫§√—« ·≈–¡’ ÿ¢¿“æ·¢Áß

·√ß

‡°Á∫µ—«Õ¬à“ßªí  “«– 24 ™—Ë«‚¡ß (24-hour urine) À√◊Õ

ªí  “«– ≥ ‡«≈“„¥‡«≈“Àπ÷Ëß (spot urine) ®“°°≈ÿà¡µ—«Õ¬à“ß

∑—Èß 3 °≈ÿà¡ ·≈–‡°Á∫µ—«Õ¬à“ß°âÕππ‘Ë«®“°°≈ÿà¡ºŸâªÉ«¬ UL ‡æ◊ËÕ

«‘‡§√“–Àå™π‘¥¢Õßπ‘Ë«

°“√«‘‡§√“–Àå∑“ßÀâÕßªØ‘∫—µ‘°“√
µ—«Õ¬à“ß°âÕππ‘Ë«¢ÕßºŸâªÉ«¬ UL ∑’Ë‰¥â®“°°“√ºà“µ—¥‚¥¬

»—≈¬·æ∑¬å π”¡“≈â“ß¥â«¬πÈ”°≈—Ëπ‡æ◊ËÕ°”®—¥ ‘Ëß·ª≈°ª≈Õ¡

·≈â«π”‰ªÕ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 50 Õß»“‡´≈‡´’¬ 

‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß ®“°π—Èππ”‰ª∫¥„Àâ≈–‡Õ’¬¥ ‡æ◊ËÕπ”‰ª

«‘‡§√“–Àå·√à∏“µÿ∑’Ë‡ªìπÕß§åª√–°Õ∫¢Õß°âÕππ‘Ë«¥â«¬«‘∏’ Fourier

Transform Infrared Spectroscopy (FTIR) ·∫àß™π‘¥

¢Õßπ‘Ë«ÕÕ°‡ªìπ calcium stone (calcium oxalate, calcium

phosphate ·≈– calcium carbonate stones) ·≈– non-

calcium stones (uric acid ·≈– struvite stones)

µ—«Õ¬à“ßªí  “«–π”‰ª«‘‡§√“–Àå “√ÕÕ°´“‡≈µ ·≈–

´‘‡µ√∑ ¥â«¬‡§√◊ËÕß High performance liquid chromato-

graphy (HPLC) «‘‡§√“–Àåª√‘¡“≥§√’‡Õµ‘π’π ·≈–°√¥¬Ÿ√‘°

‚¥¬«‘∏’∑“ß‡§¡’ «—¥ª√‘¡“≥·§≈‡ ’́Ë¬¡¥â«¬‡§√◊ËÕß Inductively

coupled plasma optical emission spectroscopy (ICP-

OES) ·≈–«‘‡§√“–Àåª√‘¡“≥‚æ·∑ ‡´’Ë¬¡·≈–·¡°π’‡ ’́Ë¬¡

¥â«¬‡§√◊ËÕß Atomic absorption spectroscopy §à“Õâ“ßÕ‘ß

∑’Ë „™â„π°“√«‘π‘®©—¬§«“¡º‘¥ª°µ‘∑“ß·¡‡∑∫Õ≈‘´÷¡· ¥ß‰«â

„πµ“√“ß∑’Ë 1[18-20]

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
º≈°“√«‘®—¬· ¥ß¢âÕ¡Ÿ≈‡ªìπ§à“¡—∏¬∞“π (median) ·≈–

§à“æ‘ —¬√–À«à“ß§«Õ√å‰∑≈å [interquartile range (iqr)] À√◊Õ

æ‘ —¬ (range: min-max) ‡π◊ËÕß®“°°“√°√–®“¬µ—«¢Õß¢âÕ¡Ÿ≈

‰¡à‡ªìπ·∫∫ª°µ‘ (skewed distribution) ‚¥¬π”‡ πÕ¢âÕ¡Ÿ≈

„π√Ÿª¢Õß°√“øÀ√◊Õµ“√“ß ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß

¢âÕ¡Ÿ≈ Õß°≈ÿà¡∑’Ë‡ªìπÕ‘ √–µàÕ°—π‚¥¬ Mann-Whitney test

·≈–„™â one-way ANOVA test  ”À√—∫‡ª√’¬∫‡∑’¬∫§«“¡

·µ°µà“ß¢Õß “¡°≈ÿà¡∑’Ë‡ªìπÕ‘ √–µàÕ°—π °”Àπ¥π—¬ ”§—≠∑’Ë

P < 0.05

º≈°“√«‘®—¬
√«∫√«¡°≈ÿà¡µ—«Õ¬à“ß∑—ÈßÀ¡¥ 3 °≈ÿà¡ §◊Õ 1) °≈ÿà¡ºŸâ

ªÉ«¬‚√§π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«– (UL) ®”π«π 7 √“¬

Õ“¬ÿ‡©≈’Ë¬ 9.24+4.05 ªï ‡æ»™“¬®”π«π 5 √“¬ (√âÕ¬≈–

71.43) ‡æ»À≠‘ß®”π«π 2 √“¬ (√âÕ¬≈– 28.57) °≈ÿà¡ºŸâªÉ«¬

‡¥Á°∑’Ë‡°‘¥¿“«–¡’·§≈‡´’Ë¬¡„π‡π◊ÈÕ‰µ (NC) ®”π«π 7 √“¬

Õ“¬ÿ‡©≈’Ë¬ 4.66+2.52 ªï ‡æ»™“¬®”π«π 3 √“¬ (√âÕ¬≈–

42.86) ‡æ»À≠‘ß®”π«π 4 √“¬ (√âÕ¬≈– 57.14)  ·≈– 3)

°≈ÿà¡‡¥Á°ª°µ‘∑’Ë‰¡à¡’ª√–«—µ‘‡ªìπ‚√§π‘Ë« (NSF controls) ®”π«π

27 √“¬ Õ“¬ÿ‡©≈’Ë¬ 9.44+1.72 ªï ‡æ»™“¬®”π«π 16 √“¬

(√âÕ¬≈– 59.26) ‡æ»À≠‘ß®”π«π 11 √“¬ (√âÕ¬≈– 40.74)

°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫¢Õßπ‘Ë«®“°ºŸâªÉ«¬‡¥Á°
‚√§π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«–

®“°ºŸâªÉ«¬ UL 7 √“¬  “¡“√∂‡°Á∫µ—«Õ¬à“ß°âÕππ‘Ë«‰¥â

6 √“¬ ·≈–º≈°“√«‘‡§√“–Àå™π‘¥¢Õßπ‘Ë«æ∫«à“ π‘Ë«∑’Ëæ∫¡“°

∑’Ë ÿ¥§◊Õ π‘Ë«·§≈‡´’Ë¬¡√âÕ¬≈– 50 (3/6) √Õß≈ß¡“§◊Õπ‘Ë«°√¥
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¬Ÿ√‘°æ∫‰¥â√âÕ¬≈– 33 (2/6) ·≈–π‘Ë«·¡°π’‡´’¬¡·Õ¡‚¡‡π’¬¡

øÕ ‡øµ (π‘Ë«µ‘¥‡™◊ÈÕ) æ∫‰¥â√âÕ¬≈– 17 (1/6) (√Ÿª∑’Ë 1)

 Ÿß°«à“°≈ÿà¡ NSF controls Õ¬à“ß¡’π—¬ ”§—≠ (P = 0.027

·≈– 0.001 µ“¡≈”¥—∫) ¢≥–∑’Ë√–¥—∫ÕÕ°´“‡≈µ„πªí  “«–

¢Õß∑—Èß°≈ÿà¡ UL ·≈– NC µË”°«à“°≈ÿà¡ NSF controls Õ¬à“ß

¡’π—¬ ”§—≠ (P <0.001 ·≈– 0.019 µ“¡≈”¥—∫)  ”À√—∫

√–¥—∫¢Õß “√¬—∫¬—Èßπ‘Ë«„πªí  “«– æ∫«à“ ∑—Èß°≈ÿà¡ UL ·≈–

NC ¡’√–¥—∫¢Õß´‘‡µ√∑ (P <0.001 for UL, P = 0.007 for

NC) ‚æ·∑ ‡´’Ë¬¡ (P = 0.001 for UL, P = 0.005 for NC)

·≈–·¡°π’‡´’Ë¬¡ (P <0.001 for UL, P = 0.002 for NC)

µË”°«à“°≈ÿà¡ NSF controls Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß

∑’Ë 2)

§«“¡º‘¥ª°µ‘∑“ß‡¡·∑∫Õ≈‘°√–À«à“ß°≈ÿà¡§«∫§ÿ¡
°≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë«·≈–°≈ÿà¡ºŸâªÉ«¬∑’Ë‡°‘¥¿“«–¡’·§≈‡ ’́Ë¬¡
„π‡π◊ÈÕ‰µ

√Ÿª∑’Ë 2 · ¥ß√âÕ¬≈–¢Õß§«“¡º‘¥ª°µ‘∑“ß‡¡·∑∫

Õ≈‘°∑’Ëæ∫„π·µà≈–°≈ÿà¡µ—«Õ¬à“ß ‚¥¬„™â§à“Õâ“ßÕ‘ßµ“¡µ“√“ß∑’Ë

1 ¿“«– hypercalciuria ‰¡àæ∫„π°≈ÿà¡ NSF controls ·≈–

UL ·µàæ∫‰¥â√âÕ¬≈– 14.28 (1/7) „π°≈ÿà¡ NC ¿“«– hyper-

oxaluria ‰¡àæ∫„π°≈ÿà¡ UL ¢≥–∑’Ë„π°≈ÿà¡ NSF controls

·≈– NC æ∫√âÕ¬≈– 40.74 (11/27) ·≈–√âÕ¬≈– 14.28

(1/7) µ“¡≈”¥—∫  ¿“«– hyperuricosuria ‰¡àæ∫„π°≈ÿà¡ NSF

controls ·µàæ∫‰¥â√âÕ¬≈– 14.29 (1/7) ·≈–√âÕ¬≈– 57.14

(4/7) „π°≈ÿà¡ UL ·≈– NC µ“¡≈”¥—∫ ∑’Ëπà“ π„®¡“°§◊Õ

¿“«– hypocitraturia ´÷Ëßæ∫‰¥â∂÷ß√âÕ¬≈– 100 (7/7) ·≈–

√âÕ¬≈– 57.14 (4/7) „π°≈ÿà¡ UL ·≈– NC ¢≥–∑’Ë°≈ÿà¡ NSF

controls æ∫‰¥â‡æ’¬ß√âÕ¬≈– 3.70 (1/7)

√Ÿª∑’Ë 1 · ¥ß™π‘¥¢Õßπ‘Ë«∑’Ë ‰¥â®“°°“√«‘‡§√“–Àåπ‘Ë«®“°ºŸâªÉ«¬
‡¥Á°‚√§π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«–

√–¥—∫¢Õß‡¡·∑∫Õ‰≈∑å„πªí  “«–√–À«à“ß°≈ÿà¡
§«∫§ÿ¡ (NSF controls) °≈ÿà¡ºŸâªÉ«¬‚√§π‘Ë« (UL) ·≈–
°≈ÿà¡ºŸâªÉ«¬∑’Ë‡°‘¥¿“«–¡’·§≈‡´’Ë¬¡„π‡π◊ÈÕ‰µ (NC)

º≈°“√»÷°…“æ∫«à“√–¥—∫·§≈‡´’Ë¬¡ ÕÕ°´“‡≈µ °√¥

¬Ÿ√‘° ‚æ·∑ ‡´’Ë¬¡ ·¡°π’‡´’Ë¬¡ ·≈–´‘‡µ√∑„πªí  “«–¢Õß

∑—Èß 3 °≈ÿà¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P < 0.05) (µ“√“ß

∑’Ë 1) ‚¥¬°≈ÿà¡ NC ¡’√–¥—∫¢Õß·§≈‡´’Ë¬¡„πªí  “«– Ÿß

°«à“°≈ÿà¡ NSF controls Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P =

0.015) √–¥—∫°√¥¬Ÿ√‘°„πªí  “«–¢Õß∑—Èß°≈ÿà¡ UL ·≈– NC

     Metabolic parameters

Calcium/creatinine child
Infants

Oxalate/creatinine child > 4 years
     Infant < 6 months
     Children < 4 years
Uric acid
Citrate/creatinine

µ“√“ß∑’Ë 1  §à“Õâ“ßÕ‘ß¢Õß‡¡·∑∫Õ‰≈∑å∑’Ë∂Ÿ°¢—∫ÕÕ°®“°ªí  “«–¢Õß‡¥Á°[18-20]

Reference values

< 0.21 mg/mg
< 0.6 mg/mg
< 0.1 mg/mg
< 0.3 mg/mg
< 0.15 mg/mg
< 0.53 mg/dl GFR
> 0.51 g/g



«“√ “√      ¬Ÿ‚√152 ªï∑’Ë 31 ‡≈à¡∑’Ë 2  ∏—π«“§¡ 2553

Disease status
Characteristic and Control Urolithaisis Nephrocalcinosis P value
metabolic risk factor (n=27) (n=7) (n=7)

Gender (M:F) 16:11 4:3 3:4
Calcium (mg/mg Cr) 0.03 (0.05) 0.04 (0.05) 0.07 (0.15)* 0.030
Oxalate (mg/mg Cr) 0.09 (0.09) 0.02 (0.04)* 0.04 (0.05)* 0.006
Uric acid (mg/dl GFR) 0.100 (0.11) 0.49 (0.99)* 0.28 (0.79)* 0.023
Potassium (mg/mg Cr) 7.06 (12.80) 1.56 (1.45)* 2.03 (3.14)* 0.026
Magnesium (mg/mgCr) 0.18 (0.13) 0.03 (0.07)* 0.06 (0.07)* 0.040
Citrate (g/g Cr) 1.27 (2.61) 0.26 (0.26)* 0.48 (1.22)* 0.047

Data presented as median(iqr), P values from one-way ANOVA test
*  P < 0.05 vs. control

µ“√“ß∑’Ë 2 · ¥ß°“√‡ª√’¬∫‡∑’¬∫√–¥—∫¢Õß‡¡·∑∫Õ‰≈∑å„πªí  “«–√–À«à“ß°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‡ªìππ‘Ë« (Non-stone forming controls)
ºŸâªÉ«¬‡¥Á°‚√§π‘Ë«√–∫∫∑“ß‡¥‘πªí  “«– (Urolithiasis) ·≈–ºŸâªÉ«¬‡¥Á°°≈ÿà¡∑’Ë‡°‘¥¿“«–¡’µ–°Õπ·§≈‡´’Ë¬¡„π‡π◊ÈÕ‰µ
(Nephrocalcinosis)

√Ÿª∑’Ë 2 · ¥ß°“√‡ª√’¬∫‡∑’¬∫§«“¡º‘¥ª°µ‘∑“ß‡¡·∑∫Õ≈‘°√–À«à“ß°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‡ªìππ‘Ë« (Non-stone forming controls) °≈ÿà¡
ºŸâªÉ«¬‡¥Á°‚√§π‘Ë«√–∫∫∑“ß‡¥‘πªí  “«– (Urolithiasis) ·≈–ºŸâªÉ«¬‡¥Á°°≈ÿà¡∑’Ë‡°‘¥¿“«–¡’µ–°Õπ·§≈‡´’Ë¬¡„π‡π◊ÈÕ‰µ
(Nephrocalcinosis)
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§«“¡ —¡æ—π∏å√–À«à“ß°“√¢—∫ÕÕ°¢Õß‡¡·∑∫Õ‰≈∑å„π
ªí  “«–°—∫™π‘¥¢Õßπ‘Ë«

‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å√–À«à“ß™π‘¥¢Õßπ‘Ë«°—∫√–¥—∫

°“√¢—∫ÕÕ°¢Õß “√°àÕπ‘Ë«·≈– “√¬—∫¬—Èßπ‘Ë«„πªí  “«– §≥–

«‘®—¬‡ª√’¬∫‡∑’¬∫√–¥—∫¢Õß·§≈‡´’Ë¬¡ ÕÕ°´“‡≈µ °√¥¬Ÿ√‘°

‚æ·∑ ‡´’Ë¬¡ ·¡°π’‡´’Ë¬¡ ·≈–´‘‡µ√∑„πªí  “«–√–À«à“ß

calcium (n =3) ·≈– non-calcium stones (n = 3)  º≈

°“√»÷°…“æ∫«à“ ºŸâªÉ«¬ UL ∑’Ë¡’π‘Ë«™π‘¥ non-calcium stones

(2 uric acid stone, 1 magnesium ammonium phos-

phate stone) ¡’ª√‘¡“≥¢Õß·¡°π’‡´’Ë¬¡„πªí  “«– Ÿß°«à“

ºŸâªÉ«¬ UL ∑’Ë‡ªìπ calcium stones (1 calcium oxalate

stone, 1 calcium phosphate, 1 calcium carbonate)

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P = 0.046) (µ“√“ß∑’Ë 3)  à«π

ª√‘¡“≥ÕÕ°´“‡≈µ °√¥¬Ÿ√‘° ·≈–´‘‡µ√∑ „πªí  “«–¢Õß

∑—Èß 2 °≈ÿà¡‰¡àæ∫§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P > 0.05) πÕ°®“°π’È¬—ßæ∫·π«‚πâ¡°“√¢—∫ÕÕ°¢Õß·§

≈‡´’Ë¬¡„πªí  “«– Ÿß¢÷Èπ„π°≈ÿà¡ calcium stones (P = 0.050)

¢≥–∑’Ë√–¥—∫‚æ·∑ ‡´’Ë¬¡„πªí  “«–æ∫ Ÿß¢÷Èπ„π°≈ÿà¡ non-

calcium stones (P = 0.050)

°“√Õ¿‘ª√“¬º≈
®“°º≈°“√»÷°…“™π‘¥¢Õßπ‘Ë«„πºŸâªÉ«¬‡¥Á°‚√§π‘Ë«

√–∫∫∑“ß‡¥‘πªí  “«– æ∫«à“π‘Ë«·§≈‡´’Ë¬¡ (3/6) æ∫‰¥â¡“°

°«à“π‘Ë«°√¥¬Ÿ√‘° (2/6) ·≈–π‘Ë«µ‘¥‡™◊ÈÕ (1/6)  π—∫ πÿπ«à“π‘Ë«

µ‘¥‡™◊ÈÕ¡’Õÿ∫—µ‘°“√≥å≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫„πÕ¥’µ Õ¬à“ß‰√°Áµ“¡

º≈°“√»÷°…“π’È¬—ß‰¡à “¡“√∂ √ÿª§«“¡™ÿ°¢Õßπ‘Ë«·µà≈–™π‘¥

„π‡¥Á°‰∑¬‰¥â ‡π◊ËÕß®“°®”π«πºŸâªÉ«¬∑’Ë„™â„π°“√»÷°…“π’È¡’

®”π«ππâÕ¬ Õ—π‡ªìπº≈¡“®“°Õÿ∫—µ‘°“√≥å¢Õß‚√§π‘Ë«„π‡¥Á°

µË”¡“°‡¡◊ËÕ‡∑’¬∫°—∫„πºŸâ „À≠à ®”π«πµ—«Õ¬à“ß 7 √“¬∑’Ë

√“¬ß“π„π°“√»÷°…“π’È ‰¥â¡“®“°°“√√«∫√«¡°≈ÿà¡µ—«Õ¬à“ß

‡ªìπ‡«≈“ 1 ªï °“√»÷°…“µàÕ‰ª§«√‡æ‘Ë¡®”π«πµ—«Õ¬à“ßºŸâªÉ«¬

„Àâ¡“°¢÷Èπ ‡æ◊ËÕ„Àâ “¡“√∂‡ªìπµ—«·∑π¢Õßª√–™“°√‚√§π‘Ë«

√–∫∫∑“ß‡¥‘πªí  “«–„π‡¥Á°‰∑¬‰¥â ´÷ËßµâÕß„™â‡«≈“„π°“√

√«∫√«¡°≈ÿà¡µ—«Õ¬à“ßπ“π¢÷Èπ ·≈–µâÕß √â“ß§«“¡√à«¡¡◊Õ

°“√«‘®—¬°—∫À≈“¬‚√ßæ¬“∫“≈„πª√–‡∑»‰∑¬

¿“«– hypercalciuria  “¡“√∂æ∫‰¥â¡“°∂÷ß√âÕ¬≈–

50-97 „π‡¥Á°∑’Ë‡ªìπ‚√§π‘Ë«‰µ[18] ·≈–√“¬ß“π°“√«‘®—¬¢Õß

Eveline ·≈–§≥– æ∫¿“«– hypercalciuria 33.8% „πºŸâ

ªÉ«¬‚√§π‘Ë«‰µ‡¥Á°[14] ·µà®“°º≈°“√»÷°…“π’È ‰¡àæ∫§«“¡

·µ°µà“ß°—π¢Õß√–¥—∫·§≈‡´’Ë¬¡„πªí  “«–√–À«à“ßºŸâªÉ«¬

UL °—∫°≈ÿà¡ NSF controls (µ“√“ß∑’Ë 2) ¬‘Ëß‰ª°«à“π—Èπ

√–¥—∫¢ÕßÕÕ°´“‡≈µ„πªí  “«–¢Õß°≈ÿà¡ UL µË”°«à“°≈ÿà¡

NSF controls ´÷Ëß·µ°µà“ß®“°ß“π«‘®—¬„πª√–‡∑»§Ÿ‡«µ∑’Ë

æ∫¿“«– hyperoxaluria ‰¥â∫àÕ¬„πºŸâªÉ«¬‡¥Á°‚√§π‘Ë«[13]  º≈

∑’Ëπà“ π„®§◊ÕºŸâªÉ«¬ UL ∑ÿ°√“¬„π°“√»÷°…“π’È¡’¿“«– hypo-

citraturia ·≈–¬—ß¡’√–¥—∫°“√¢—∫ÕÕ°¢Õß‚æ·∑ ‡´’Ë¬¡·≈–

·¡°π’‡ ’́Ë¬¡µË”°«à“ NSF controls · ¥ß«à“ºŸâªÉ«¬‚√§π‘Ë«‡¥Á°

¢Õß‰∑¬¡’°“√¢—∫ÕÕ°¢Õß “√¬—∫¬—Èßπ‘Ë«µË” ‚¥¬‡©æ“–´‘‡µ√∑

´÷Ëß·µ°µà“ß®“°ºŸâªÉ«¬„πª√–‡∑»µ–«—πµ° ∑’Ëæ∫«à“ “‡Àµÿ

À≈—°¢Õß°“√‡°‘¥π‘Ë«¡“®“°ª√‘¡“≥°“√¢—∫ÕÕ°¢Õß “√°àÕπ‘Ë«

 Ÿß ‚¥¬‡©æ“–·§≈‡´’Ë¬¡·≈–ÕÕ°´“‡≈µ ¥—ßπ—Èπ §≥–«‘®—¬

 √ÿªº≈°“√»÷°…“π’È«à“ ¿“«– hypocitraturia ‡ªìπ§«“¡º‘¥

                         Stone types
Urinary metabolites Calcium Non-calcium P value

(n=3) (n=3)

Calcium (mg/mg Cr) 0.06 (0.05-0.10) 0.02 (0-0.04) 0.050
Oxalate (mg/mg Cr) 0.005 (0-0.06) 0.02 (0.01-0.04) 0.507
Uric acid (mg/dl GFR) 0.36 (0.07-0.49) 0.52 (0.03-1.06) 0.513
Potassium (mg/mg Cr) 1.16 (0.89-1.27) 1.86 (1.56-3.14) 0.050
Magnesium (mg/mg Cr) 0.02 (0-0.03) 0.07 (0.04-0.07) 0.046
Citrate (g/g Cr) 0.175 (0.12-0.27) 0.38 (0.12-0.39) 0.513

Data presented as median (min-max). P values from Mann-Whitney test

µ“√“ß∑’Ë 3 · ¥ßº≈°“√‡ª√’¬∫‡∑’¬∫™π‘¥¢Õßπ‘Ë«°—∫√–¥—∫¢Õß‡¡·∑∫Õ‰≈∑åµà“ßÊ „πªí  “«–
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ª°µ‘∑“ß‡¡·∑∫Õ≈‘°À≈—°∑’Ëæ∫„πºŸâªÉ«¬‚√§π‘Ë«√–∫∫∑“ß‡¥‘π

ªí  “«–‡¥Á° ´÷Ëßæ∫ Ÿß°«à“√“¬ß“π°“√«‘®—¬¢Õß Kamoun

·≈–§≥–∑’Ëæ∫¿“«– hypocitraturia ‰¥â¡“°∂÷ß√âÕ¬≈– 18.8

„πºŸâªÉ«¬‚√§π‘Ë«‡¥Á°µŸπ‘‡´’¬[21] ·µàæ∫‰¥â‡∑’¬∫‡∑à“°—∫º≈°“√

»÷°…“„πºŸâªÉ«¬‚√§π‘Ë«‰µºŸâ„À≠à¢Õß‰∑¬[22] · ¥ß«à“¿“«–

hypocitraturia ‡ªìπªí®®—¬‡ ’Ë¬ß∑“ß‡¡·∑∫Õ≈‘°À≈—°¢ÕßºŸâªÉ«¬

‚√§π‘Ë«‰∑¬∑—Èß„π‡¥Á°·≈–ºŸâ„À≠à

°“√»÷°…“π’Èæ∫√–¥—∫ÕÕ°´“‡≈µ„πªí  “«–¢Õß°≈ÿà¡

NSF controls  Ÿß°«à“°≈ÿà¡ UL  “‡Àµÿ∑’Ëª√–™“°√§«∫§ÿ¡

°≈ÿà¡π’È ‰¡à‡ªìππ‘Ë« Õ“®‡π◊ËÕß¡“®“°¡’√–¥—∫°“√¢—∫ÕÕ°¢Õß

 “√¬—∫¬—Èßπ‘Ë« Ÿß∑—Èß´‘‡µ√∑ ‚æ·∑ ‡´’Ë¬¡ ·≈–·¡°π’‡´’Ë¬¡ ́ ÷Ëß

 “√¬—∫¬—Èßπ‘Ë«‡À≈à“π’È à«π„À≠à‰¥â√—∫®“°Õ“À“√ ¥—ßπ—Èπ¢âÕ

·π–π”„π°“√√—°…“·≈–ªÑÕß°—π°“√‡°‘¥π‘Ë«„π‡¥Á°‰∑¬ ®÷ß§«√

‡æ‘Ë¡°“√∫√‘‚¿§Õ“À“√∑’Ë¡’ “√¬—∫¬—Èßπ‘Ë« Ÿß ‚¥¬‡©æ“–º≈‰¡â

∑’Ë¡’´‘‡µ√∑ (citrus fruits) Õ“∑‘‡™àπ  â¡ ¡–π“« ¡–≈–°Õ ÿ°

‡ªìπµâπ πÕ°®“°π’Èß“π«‘®—¬¢Õß Stapleton ·≈–§≥–[19]

√“¬ß“π§à“Õâ“ßÕ‘ß¢Õß√–¥—∫ÕÕ°´“‡≈µ„πªí  “«–¢Õß°≈ÿà¡

‡¥Á°ª°µ‘∑’Ë‰¡à¡’ª√–«—µ‘‡ªìπ‚√§π‘Ë« ‡∑à“°—∫ 0.15 mg/mg Cr

ß“π«‘®—¬π’Èæ∫«à“§à“¡—∏∞“π¢Õß√–¥—∫ÕÕ°´“‡≈µ„πªí  “«–

„π°≈ÿà¡ NSF controls ‡∑à“°—∫ 0.09 (0.09) mg/mg Cr

(µ“√“ß∑’Ë 2) ́ ÷Ëß‰¡à‡°‘π§à“Õâ“ßÕ‘ß∑’Ë√“¬ß“π‚¥¬ Stapleton ·≈–

§≥–[19] Õ“®‡ªìπ‡Àµÿº≈Àπ÷Ëß∑’Ë‡¥Á°°≈ÿà¡§«∫§ÿ¡π’È ‰¡à‡ªìππ‘Ë«

°≈ÿà¡ºŸâªÉ«¬‡¥Á° NC æ∫§«“¡º‘¥ª°µ‘∑“ß‡¡·∑∫Õ≈‘°

§≈â“¬§≈÷ß°—∫ºŸâªÉ«¬ UL ¬°‡«âπ ¡’°“√¢—∫ÕÕ°¢Õß·§≈‡´’Ë¬¡

„πªí  “«– Ÿß°«à“ (¡’ hypercalciuria  Ÿß°«à“) ·≈–¡’§«“¡

™ÿ°¢Õß hypocitraturia µË”°«à“ (¡’√–¥—∫´‘‡µ√∑„πªí  “«–

 Ÿß°«à“) (µ“√“ß∑’Ë 2 ·≈–√Ÿª∑’Ë 2) ‡Àµÿº≈∑’Ë‡¥Á°°≈ÿà¡ NC ‰¡à

‡°‘¥π‘Ë«Õ“®‡π◊ËÕß®“°‡¥Á°°≈ÿà¡π’È¡’√–¥—∫¢Õß “√¬—∫¬—Èßπ‘Ë«„π

ªí  “«– Ÿß°«à“‡¥Á°°≈ÿà¡ UL (∑’Ë‰¡àæ∫π—¬ ”§—≠∑“ß ∂‘µ‘

Õ“®‡ªìπ‡æ√“–®”π«πµ—«Õ¬à“ßπâÕ¬)  “‡Àµÿ¢Õß°“√‡°‘¥ NC

¡’À≈“¬ “‡Àµÿ (multifactorial condition) √“¬ß“π°“√

«‘®—¬¢Õß Kist-van ·≈–§≥–æ∫«à“°“√√—∫ª√–∑“πÕ“À“√∑’Ë

¡’́ ‘‡µ√∑µË”¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥ NC[23] °“√»÷°…“¢Õß

Eveline ·≈–§≥–√“¬ß“π«à“°“√‡°‘¥ NC ¡’§«“¡ —¡æ—π∏å

°—∫°“√§≈Õ¥°àÕπ°”Àπ¥ ‡π◊ËÕß®“°°“√æ—≤π“¢ÕßÀπà«¬‰µ

(nephron) ¬—ß‰¡à ¡∫Ÿ√≥å ¡’°“√¥Ÿ¥°≈—∫´‘‡µ√∑„π∑àÕ‰µ¡“°

¢÷Èπ‡æ◊ËÕ™¥‡™¬°“√‡°‘¥ respiratory acidosis ·≈– metabolic

acidosis ∑”„Àâæ∫°“√¢—∫ÕÕ°¢Õß´‘‡µ√∑µË”„πªí  “«–[15]

§≥–«‘®—¬ √ÿªº≈°“√»÷°…“π’È«à“ hypercalciuria ·≈– hypo-

citraturia ‡ªìπªí®®—¬‡ ’Ë¬ß∑“ß‡¡·∑∫Õ≈‘°∑’Ë ”§—≠¢Õß°“√‡°‘¥

nephrocalcinosis Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à “¡“√∂ √ÿª “‡Àµÿ

¢Õß¿“«– hypocitraturia „π‡¥Á°°≈ÿà¡ NC ‰¥â

‚¥¬ √ÿª º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“¿“«– hypo-

citraturia ‡ªìπªí®®—¬‡ ’Ë¬ß¢Õß urolithiasis ·≈– nephro-

calcinosis „π‡¥Á°‰∑¬ ¥—ßπ—Èπ®÷ß§«√¡’°“√ª√—∫‡ª≈’Ë¬π

æƒµ‘°√√¡°“√∫√‘‚¿§Õ“À“√ ‚¥¬¡’°“√√—∫ª√–∑“πÕ“À“√∑’Ë

¡’√–¥—∫¢Õß ‘́‡µ√∑ Ÿß ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥π‘Ë« È́”„π°≈ÿà¡ºŸâªÉ«¬

‚√§π‘Ë«√–∫∫∑“ß‡¥‘πªí  “«– ·≈–„π°≈ÿà¡ºŸâªÉ«¬‡¥Á°∑’Ë¡’¿“«–

nephrocalcinosis °Á§«√‰¥â√—∫Õ“À“√∑’Ë¡’Õß§åª√–°Õ∫¢Õß

‘́‡µ√∑ Ÿß‡™àπ‡¥’¬«°—π ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥‚√§π‘Ë«µ“¡¡“·≈–

Õ“®™à«¬™–≈Õ§«“¡‡ ◊ËÕ¡¢Õß‰µ‰¥â¥â«¬
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