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Comparison of metabolic differences between children with calcium oxalate stone and non-urolithiasis.
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[ Abstract] Objective To compare the indices of blood and 24-hour urine-related metabolites between
children with calcium oxalate stone and non-urolithiasis. Methods From August 2016 to October 2018 at Hu-
nan Children’s Hospital , this case-control study selected 75 children with calcium oxalate as case group and 75
non-urolithiasis counterparts of the same age/gender as control group. Blood and 24 hours urine biochemical re-
sults were measured and the differences of blood and 24 hours urine-related metabolic indices were compared
between case and control groups. Results The excretions of 24 hours urine-related metabolites were com-
pared : No significant inter-group difference existed in unit body weight urine volume ,unit body surface area oxalic
acid [310.5(228.4,445.6) mg/1.73 m* ] or unit bodyweight total calcium [ 135.9(103.9,178.6) mg/L]
[446.9(251.5,600.4) mg/1.73 m*,153.3(114.7,257.7) mg/L](Z = =2.795,Z = =2.020;P >0.05) ;the
concentrations of unit body surface area citric acid and urinary citric acid in case group were lower than those in
control group while the concentration of urinary oxalic acid was higher in case group than that in control group
(Z=-3.024,P>0.05). No significant inter-group differences existed in blood concentrations of potassium,
calcium , chlorine , urea nitrogen , creatinine or uric acid (P >0.05). Blood sodium in case group [ 139.3 2.6

mmol/L] was higher than that inontrol group [ 138.2 £1.9 mmol/L] and the difference was statistically signif-
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icant (1 =2.851,P<0.05). Conclusion Urinary oxalic acid,urinary citrate and blood sodium concentrations

may be correlated with the formation of calcium oxalate stone in children. However, further studies are required

for elucidating the relationship between metabolite concentration and calcium oxalate stone.

[ Key words] Calcium Oxalate; Metabolism; Calculi; Clild

UTAE SR JLZE WA PR R 45 41 B R L B AR LT
e BERRR T . Auge ST IR RES AR H
PEATACHE RS, AR5 ACH PP AL 45 87 AR B 25 )
WHIPIE R T RE AR K. Pak % B
TR U PR A 4540 18 5 BB IR PR Rk 2 Z ]
FEAEARSENE {5 H i JL 3 200 PR AR 45 A B i DL Y e
R EGZE A1 T2 IS AT AL A v A Bl o AR AT 5 3 ek
PR R IR A A (8 S ARG A0 B I PRI PR
S AR T S5 B DRI PP AR S AT 0y Sk i 22
S IR ZH S8 AR DA ™ W 1 22 5, L
PR A IR AS AT BT IR SIS IR

PR T %

— WX 4

L2016 4F 8 J]1 % 2018 4F 10 A 7EirE 4 L&
P B A e ELB IS 0 SRR A5 25 40 JB B R I B4, 4l
AbRHE s DZ5ABRA L LT HNETE ORI I DA AR 5
HFZST; QFEIE0 ~ 18 2 BB AR
HEBRPRE : OWCERIRIBAR AL 24 h 51 24 h;
QIR AR IR s 4k A= 3 C A2 @B T
PREGURTE o e AL g A 75 i) B R 5 45 41 1R
o, 48 i, 4 27 ), IR T AN &
15 %,

SRFI L = 1 oot BRAIF 504 J ok 2 5 4 9] 21
ARIR AR (— AR AR 22 AL 3 M, 1 ZRUTF A
W22 5 <3 A ) FIEE R RS A 85 (B e
ENGE NG QOFEINN )i ¥A & | MU TE S pal )
R R ) ME AT RRAL, AR E . DR AG2EHK
AR LA A H TGS AR P s s K s L @
I 0 ~18 5 & BMIEFZE . HEpRbrE: O
WCEE PRIB IR ASAS S 24 /NI a1 24 /i @G TF
PR i 1 55 S S WA R R IR 5 B I (g% ) ARk
PRI, A FE DR 2 B ) R TT A A2 iy B N R R R
Wi ; @B DIRETER s O IR M 45 R 5 4k
HF C MK, ST IRAIILgA 75 fi], I
W35 48 i, 4 27 ), AR IR 4 DA R 1S X
TEHRAUAE S AR G - W R 48 LB R B PR A AR 2
145 (4% :HCHLL -2018 =54 ,

N/ S TWIRFS

1. 24 /NI PRV BRI - AT —RIE /R 9 &
EFH I 24 h JRIK (9 AT A BRIEHES T 2 38) A
AR BT (1 100 mL BRIIMA 1 g BIIER) , B IR =
H R 9 A0, I & R AF B IRBOT I % PRI
1R S bR R >R ] B 1 U 3 B - €435 ) 883 AL,
24 hJRES R FH 4R 2 TBA-2000FR 4 H 3120 #71%
AL < 5 A a0 T , ol T 2R A % 0

2. GO O3B TR IR R A A ARAS B R
BReLs A1 /T SUN-3G B (55 —AR) #4745 sy
G3HTe BT QOWURE : WK P 4 A 0F i T, Of
TELE A ANVRALAR ( Potassiumbromide , KBr) 4 ; 2%
LZEEREZ 4.0 ~5.0 mg, KBr %) 800 mg, {2
1:200; Q%5 A brAHE T 85485 B 100°C, i #4
2 ~3 min J5 45 (LN, FEEA ARAS B FE B CA
.5 min JFHCGE 5 GRF B : 4541 1 KBr i A 35 55 A
A L) 75 A B S A PR R SUR U TG R 5 (%€ Jie - 4
AL R A6 LR TOURE 1 AT 48 AR S, JF 42 52
TR AR I A H %) s @ BT bl I
FTH (16 Mpa,S s) , G186 sh IR AR ATIURL, #
Bl PP EE R TSR ICASE , HCHE A Es, W R it
I ETBEI] L ASSE; @361  FEHLASHE AL G
BB B s il R R A B AIL 2 A0 ity (22 1l s v [
W) TR 3 A S i R, G B ALLINE TG
T . TRV UAL B LR 2P B OAR 5 25
AFEFLLAMGIE RS S E P2 BT s @R F
JGRE A R i T e s @il R s 2 A
TER 3BTl 3 S di s o

3. MIRACE AT R B AR K HIE RA
JE IS A A I AL 56 R P AR 2 TBA-2000FR H 3y
O3B T % D 2 A 300 gk A7 o L Ao e
B RS AR (TR ) 5 5 0 A U L5 5 L
I PR 2R R I

= Gtk

K SPSS 25. 0 AT HdE M o AT TR BT
BlRH Kolmogorov-Smirnov ¥ 56 5631F FLIE 2848, & 4%
IR L (o £ 5) o, (TS AEA ¢ K56
PO 0] 22 53t 5 5 AN AT IR S 20 A, W RL L M (P,
Pis) 137K, i ] Mann-Whitney % FIAS 5 JE47 O AL



-46- MRBRANLSMEIZE 2021 45 1 A% 20 %5 183 J Clin Ped Sur, January 2021, Vol.20, No.1 ||| | |

RSB KIE @ = 0. 05,24 P <0.05 Hf, A 173w’ |, ZRAHIFEL(Z = -2.795,P <

B 0.05) . M2,

=24 /NI SR B K PR AR VR JBE L
g R PRI PR L A5 Tk B BV B LR 25 R
it (P >0.05) o il 41 pRFEBRVE I 1 35
— L — TR LR TXHAH, ZRAGITFEX(Z=-3.024,P <
WL 5 0 B B AR IS B IR LR 2E 0.05) S I IRAMR R Mk BE AR T X RRAH, 22 S A 4t

SETGI2EE (P >0.05) L& 1, P EX(Z=-2.020,P<0.05), L5k 3,

R 1 PR L JRVOR A IR TR e A

Table | Comparison of general data between two groups PRZH AR 55 520 PR 2R AL VLR R PR VR B L%,
o e L] =g ZEITCGE 5 (P >0.05) o i (9 4 1M g 7K -

[M(Pys,Prs) , % ] [(x£s),cm] [M(Pys,Prs) ,kg]

TR, 22 A it (P <0.05) , L3k 4,
WA 4.7(2.4,8.3) 108.2 +23.5 16.6(12.5,23.6)

XL 4.9(2.3,8.7) 109.7£26.0 17.5(12.0,24.8) o
Z/tﬁ -0.118 —-0.366 —-0.391 IT‘I- 1'?
P{H 0.906 0.715 0. 696
T — B 8B 25 7 T e o B4
— 24 TR EE AW W . . .
AN PRI Bt it L 2 WL S R R IR S R AR 5

VRSB IR TR SR IRRRRE TR g g e 270 0 T 2 50 0
AT R IR I FRICP > 0. 05) W50y o womsy it e o 5 SR L ATIR 25 0%

A1[135.9(103.9,178.6)me/1. 73 w” MALIRIT o o wouemm b A7 46300 8 e IR h 252 4
FRMIR R A% T % BB 2H [ 153. 3 (114.7,257. 7) mg/

K2 PLEE 24 /PIHRBASCACHPIHEM B LA M (Pys , Prs) ]

Table 2 Comparison of excretion of 24 hours urine-related metabolites between two groups[ M ( Pys ,Ps5) |

o B A R NIRRT R R A AR T AR AR TR AN
- (ml/kg) (mg/1.73 m*) (mg/1.73 m*) (mmol/kg)

s ) 21 56(34,71) 31.6(21.7,44.3) 310.5(228.4,445.6) 0.07(0.04,0.10)

X R 56(35,94) 28.2(19.8,35.4) 446.9(251.5,600.4) 0.06(0.04,0.11)

VA: -0.823 -1.675 -2.795 -0.002

P4 0.410 0.094 0.005 0.999

EOAFEmA(m?) =0.0061 x HE (em) +0.0128 x {4 (kg) —0.1529

R3O PILULESE 24 /DI ER KRR AR 2 e 4%

Table 3  Comparison of 24 h total urine volume and urine concentration of urine-related metabolites between two groups

o !E‘—Q'E'kﬁ HERRUR L MR RR U B2 S i WV E
[(x%s),mL] [M(Pys,P;5) ,mg/L] [M(Pys,P;5) ,mg/L] [M(Pys,Pss) ,mmol/L, ] [M(Pys,Pss) ,mmol/L]
S 21 1 016 +566 13.6(11.4,19.7) 135.9(103.9,178.6) 1.4(0.7,2.1) 7.4(4.9,9.6)
X 2 1 075 +478 12.0(8.5,15.4) 153.3(114.7,257.7) 1.4(0.7,2.1) 7.7(5.3,10.4)
Z/t {1 -0.701 -3.024 -2.020 -0.380 -1.021
P1{a 0.484 0.002 0.043 0.704 0.307
4 PR MR IS R
Table 4 Comparison of blood test results between two groups
o o % B KT s [
[(x+s),mmol/L] [(x#s),mmol/L]  [M(Pys,Pyss) mmol/L] [ (x#s),mmol/L] [(xs),mmol/L] [M(Py,Pss),umol/L]  [M(P,s,P;s),pumol/L]
A 4.2+0.4 139.3 2.6 102.1(100.1,104.1) 2.4 +0.1 4.1+1.2 28.3(23.0,39.2) 256.9(217.0,294.4)
SME41  4.1+0.4  138.2+1.9 101.9(100.8,103.5) 2.3 0.1 4.1:1.3 30.2(26.0,38.2) 243.0(176.0,312.0)
Z/t {1 1.380 2.851 -0.075 1.309 -0.186 —-1.004 0.947

P 0.170 0. 005 0.940 0.193 0.853 0.316 0.344




B v Ushasas 2021 4 1 5520 %8 1 8 J Clin Ped Sur, January 2021, Vol.20, No.1

_47-

WRIR A5 T 5 B TR A5 4 1 T L T A 6 40 o e o
BEH5 THEAA b ST B R 45 25 71 T XU, FLAR ) A 4
R E2E R . B R TILE IR &
ZEO BTG, R BT AR B A 25 0 2 T
P, EAT e T AR R AR FE AR B 25 5. ACHT
5% RHERR HoAth 553 465 4 T30, DUR LR SR A5 45 A
HBF RS, I R H A T BT L3S R AL
V) HIEARE B e B3, 48 SR % B9 £ 1t L PR B
VR IR B Ko DA A5 B HE M B 77 16 22 57, HoAv g
PRG5BS TR J A0 M TR T 3 3ok 5 R R
PRI T S 05 0 LR A, LA B i i Azl fH
ATIFFE 45 475 P 2L 2 BR M R HE T kA7 A 2%
St AT BB PRI A7 16 b 3 72 T 3 5 W) 5 PR
S50 B G AT it — 25

MIXE T IR 5, AW 4 DL 2H H 5 B R
F R R PR i 22 SR RS L, O KR
WLEAETFTE — BOA o A% DR 1 53 WA IR R 45 1 7%
R FER R 2 2 —, LA 2 U 5 25 W1 000 R 2R 4%
FR AR PR 4 SR T 5 LA 12% ~ 89% . Bevill
AU X 113 BIIAIR R 450 B IS AR
A7 BB 20T, S DR DR 5 0 78 A AR 5
o FUA L 24 1 89% . Cambareri 251 % BUIGIR
2y 22.3% 1 Yang 257 K BRI AL A 12%
Ftio BRIELIAN, Cheungpasitporn 25 S it i B
PEDFSEIESE T %0 5. (H i TR & 5K 4% A &
T B RV S AEE W] B 2, DL S 30 T AR R B
TP RIE KR

FEXE T PR G 10 75 , ASBF 58 & BRI 410 2 R
5 T AR T SR RS M S TR S S A R
JEAE 24 /NI IR B HEME B > 4 mg/kg! ™,
2SI E X 80 Al R R 45 47 FL % HEAT AR AR G &
B, 55 45 PR AT SR % 2 11 18. 8% o Bevill % fE 4
113 {525 47 8 35 AT 0 U4 43 14 3o o ot % B
SRR E L 1% , B4 WFFEIESE , FR AT (45
PRI 385 25 S H S MR PR 5456 5 AR
FSE 5 AU B9 45 B T RE 5 ORI B T-45 B T,
BLFRAE AT Porowski 25 4y il 145 B 1
TEPEHLARIN 7 PRAT 25 -V FEF Cobas-Integra 800 43
BTSRRI R 345 , 4% R 4 BRI R 2R 45 A1 20 )L #6 JR 45
BFURRE B TARR RS A 4L, T 24 /e
FR AR Yk 3 T B A7 R 7 RS Tl 22 B S i o
o ASUHFFELSH 5 Porowski 251 BIFFe 45 AR,
(ELAR G PR 15 79k B, 7 B2 AE LA O BIF 52 v LA
HEE

Yang

AT IR bR &, B AT w583 &L
AR R G5 A0 B AR 48 R B A G . Hb
R R R0 S 3 191 X BRI 5 A B PR R 4
20 SRS A 2 R AR TS bR 4 T 2 575 {H Sakhaeek
LS 22N Sy I e S T v e i R A e
X IRARAMR B /N R PR A B 1 F R WAL, ] B
A FE T e 23 D R A R I, 14 0 DR i A S
TR N F SR A I A PR E R, S A
WSS AT A o [T, Seeger 55 % BTG 4H 1 £
22U IRES I HEE , BRI IR R4S A B k%, Kit
WA R R LW R RS0 SRS A L= 4
SV U PR R R B 22 R RGeS, X
T I AR B 5 00 PR 2R 45 0 T8 J8 1 6 PR AT A7 A
W, A BT REYR T A [FIBFR S X 4 1 25 5

JLEE W IR F 4540 BT LA B 3R &2 2% H A2 Kk
BHER R A, ARV WIR RS A )LE
HAETEARI W L3 7 33%~95% 5 ] Z , TEMA R 7
gt g, TR B 5%~ 67% , R H
afi g FIAC S0 (AR HE M =) SR PPAG L 28 0 IR
FEEAT A XU, , AT 8 TG 1k B DA 5 40 oA i S
SEE IS RS o ] )R A B R E AR TE AR L
TR A5 40 10 52 e U Bt o He S i 7 DAL
AT R i PR A v ) — JROME A

25 E R A BRG44SR M IR &R
g5 L PRI AR AR W ok B A AR 22 .
TN PR P AR A P HE T 5 5 TR P AR 45 5 R VF
RS 45 41 1) 5 e RS, s R A, i T
AFEAEA D, I A7 AP IR 22 5 S
SR BRYE , LR b AH A 7 Pk B 2 5 AT LA
VER L RE IR 55 25 0 I8 ) 5 B IR R ATD A 1 il —
VT

2 % 3wk

1 Bush NC, Xu L, Brown BJ, et al. Hospitalizations for pediatric
stone disease in United States,2002-2007[J].J Urol,2010,
183(3) :1151-1156. DOI;10. 1016/j. juro.2009. 11. 057.

2 X ERE. LE BRI A NBIRT R ] IR

/NJLAMEFZ 3k, 2015, 14 (6) £ 540 - 542. DOL; 10. 3969/.
issn. 1671-6353.2015. 06. 024.
Liu J,Zhao YW. Advances of endoscopic treatment of upper
urinary calculi in children[ J].J Clin Ped Sur,2015,14(6) ;
540-542. DOI.10.3969/j. issn. 1671 -6353.2015. 06. 024.

3 Dwyer ME, Krambeck AE, Bergstralh EJ, et al. Temporal

trends in incidence of kidney stones among children:a 25-



10

11

12

13

14

15

_48- WeBRAN LS ZE

2021 4 1 A% 20 %% 1 8 J Clin Ped Sur, January 2021, Vol.20, No.1 ||| | |

year population based study[J]. J Urol,2012,188(1) ;247
-252.DO0T,10. 1016/j. juro. 2012. 03.021.
Alfandary H,Haskin O, Davidovits M, et al. Increasing prev-
alence of nephrolithiasis in association with increased body
mass index in children:a population based study[ J].J Urol,
2018,199 (4) . 1044 - 1049. DOI; 10. 1016/j. juro. 2017.
10.023.
Marangella M, Vitale C, Petrarulo M, et al. Renal stones : from
metabolic to physicochemical abnormalities. How useful are
inhibitors? [J].J Nephrol,2000,13 (suppl 3) :S51-S60.
Rotily M, Léonetti I, lovanna C, et al. Effects of low animal
protein or high-fiber diets on urine composition in calcium
nephrolithiasis[ J |. Kidney Int,2000,57 (3):1115-1123.
DOI;10. 1046/j. 1523 -1755.2000. 00939. x.
Auge BK, Maloney ME, Mathias BJ, et al. Metabolic abnor-
malities associated with calyceal diverticular stones[ J]. BJU
Int, 2006, 97 (5) 1053 - 1056. DOI. 10. 1111/]. 1464 -
410X.2006.06134. x.
Pak CYC, Odvina CV, Pearle MS, et al. Effect of dietary
modification on urinary stone risk factors[ J |. Kidney Int,
2005,68(5) :2264-2273. DOI:10. 1038/s;. ki. 5000203.
Laube N,Klein F, Bernsmann F et al. New diagnostic tool for
individual monitoring of urolithiasis risk and other metabolic
diseases[ J ]. Dtsch Med Wochenschr,2014,139 (34 -35) .
1721-1725.DOI;10. 1055/s-0034 -1370196.
Laube N,Klein F,Bernsmann F. Kinetics of calcium oxalate
crystal formation in urine [ J ]. Urolithiasis,2017,45 (2) .
151-157. DOI;10. 1007/500240-016-0900 —y.
Bevill M, Kattula A, Cooper CS, et al. The modern metabolic
stone evaluation in children[ J]. Urology, 2017, 10115 -
20. DOI:10. 1016/j. urology. 2016. 09. 058.
Cambareri GM, Kovacevic L, Bayne AP, et al. National
multi-institutional cooperative on urolithiasis in children:
age is a significant predictor of urine abnormalities[ J].J
Pediatr Urol, 2015, 11 (4):218 -223. DOI. 10. 1016/]j.
jpurol. 2015.04. 021.
Yang D, Tiselius HG, Lan C, et al. Metabolic disturbances
in Chinese children with urolithiasis: a single center report
[J]. Urolithiasis, 2017 ,45 (3) : 285 -290. DOI. 10. 1007/
$00240-016-0910-9.
Cheungpasitporn W, Erickson SB, Rule AD, et al. Short-
term tolvaptan increases water intake and effectively de-
creases urinary calcium oxalate , calcium phosphate and uric
acid supersaturations [ J ]. J Urol, 2016, 195 (5) . 1476 -
1481. DOI;10. 1016/j. juro. 2015. 11. 027.
Hoppe B, Kemper MJ. Diagnostic examination of the child
with urolithiasis or nephrocalcinosis [ J]. Pediatr Nephrol,

2010,25(3) :403 -413. DOI; 10. 1007/s00467 — 008 — 1073

16

17

18

19

20

21

22

23

—X.
Rodgers A, Allie-Hamdulay S, Jackson G. Therapeutic ac-
tion of citrate in urolithiasis explained by chemical specia-
tion;increase in pH is the determinant factor[ J]. Nephrol
Dial Transplant,2005,21 (2) :361 -369. DOI. 10. 1093/
ndv/gfi211.
Simpson DP. Citrate excretion:a window on renal metabo-
lism[ J]. Am J Physiol,1983,244 (3) . ¥223 - F234. DOI;
10. 1152/ ajprenal. 1983.244.3. F223.
Baird GS. lonized calcium[ J]. Clin Chim Acta,2011,412
(9-10) :696-701. DOI.10. 1016/j. cca. 2011.01.004.
Porowski T, Kirejezyk JK, Konstantynowicz J, et al. Corre-
spondence between Ca 2 + and calciuria, citrate level and
pH of urine in pediatric urolithiasis[ J]. Pediatr Nephrol,
2013,28(7) : 1079 - 1084. DOI; 10. 1007/500467 - 013 —
2420-0.
SR - AR BT - P T A £
- ik, A /NL R RS A ATl B I PR SR
PFLI]. e/ LAMNEF 2R 5 ,2016,37 (6) 1449 -452. DOL,
10. 3760/ cma. j. issn. 0253 -3006. 2016. 06. 00.
Diyaer D, Ayiding X, Hamulati T, et al. Clinical analysis
and significance of urine metabolism for pediatric upper uri-
nary calculi[ J]. Chin J Pediatr Surg,2016,37 (6) ;449 -
452. DOI:10. 3760/ cma. j. issn. 0253 -3006. 2016. 06. 00.
Sakhaee K, Harvey JA, Padalino PK, et al. The potential
role of salt abuse on the risk for kidney stone formation
[J].J Urol,1993,150(2) :310-312. DOI:10. 1016/50022
-5347(17)35468 - x.
Silver J, Friedlaender MM, Rubinger D, et al. Sodium-de-
pendent idiopathic hypercalciuria in renal-stone formers
[J]. Lancet,1983,322 (8348 ) : 484 -486. DOI.10. 1016/
s0140-6736(83)90513-5.
Seeger H, Kaelin A, Ferraro PM, et al. Changes in urinary
risk profile after short-term low sodium and low calcium diet
in recurrent Swiss kidney stone formers[ J |. BMC Nephrol ,
2017,18(1) :349. DOI;10. 1186/s12882-017-0755-7.
(%A% 8 #7:2020-05-15)

A5 AR ABRA 2 5, A, . RIS A
JLE SRS A L2 AR 22 5 1 v BRI 5 [0 ] i IR
JNJLANBE 2% 75,2021, 20 (1) ; 44 - 48. DOL; 10. 12260/
lexewkzz. 2021. 01. 009.

Citing this article as: Zheng DY, Li YF,Li CY,et al. Com-
parison of metabolic differences between children with calci-
um oxalate stone and non-urolithiasis[ J ]. J Clin Ped Sur,
2021,20(1) .44 -48. DOI; 10. 12260/1cxewkzz. 2021. 01.
009.



