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Fig. 1 XRD patterns (a) and FTIR spectra (b) of five typical calcium oxalate stones
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Fig. 2 XRD patterns (a) and FTIR spectra (b) of calcium oxalate stone containing small amount of calcium phosphate
The peaks with Y show CaP and those without % show CaOxa
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XRD patterns (a) and FTIR spectra (b) of calcium oxalate stone containing small amount of uric acid

The peaks with % show uric acid and those without ¥¢ show CaOxa
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Fig. 4 XRD patterns (a) and FTIR spectra (b) of urine crystallites of calcium oxalate stone formers

TRES | R A RIREIR A\ BN 4GS 1R Toh kg, Hop
R AR R BR S 45 A, 46— /K REER £5 (COMD F — 7K
FRREG(COD) o JCIe 7 FR P PR I 2 0 P DRV a8 35 v PR
o, #RR A R ERES S AR, DB U F BRI AR R pH
TE ARG T2 PRI HR B R SRR MR . Grases™ 1 4§
WAL SR, PRI AR AR B S bl o S A B o R
TR AR I A s TRTARSMELRIRTF T R B, CaP AT LA
Wi AR A I R R A R . L, TR S &
W 5 IRIRER CaP S5JL[F A iR A PESS A (K 2 FIE 3) . FEfR
PE PRV 8 A NS PRI B2 A, Tt e B PR Y P U B
5 CaP, BRWEIKA . BEIREEBESILA A A

R FTIR X EREG 45 A1 (8 5 0 IR R SR e AT 445
RUNE 4Cb) i, 5 AR B IR A A I 3] 1 624
em AR IEHJEF COM Fil COD R A4 I AFFAE IR Wi, 1 382 i1
782 em 4k COM [R5 AE MR T ™) 5 e &b 3 A T 81 R 1R
(1 670F0 619 cm '), NH; (1 400 em™ ") D S Wlah (2 924,
1120~940 em ™)1 2l

L4 XRD I FTIR 255 R, FOR S 45 41 5 1 JR 5L
mmZH iy FENIRER . BRRRER IR . 45 2R o3 3 4
.

EH XRD S Hr B iR 85 45 A /B RO AL e, o
FAMRE AR TN 3] COM WFEAE s 107 0% Ab— B 43 PR AR 1) %2
o3 ABETRER R IR IR o 33X F] AE 5 3 SRy £ 76 7K v i 175 £ B
A K, COMTE 100 g 7K HRBVA# 0. 000 6 g, Ca; (PO,
NH, MgPO, « 6H,O 0] 43 % f# 0. 03 Fi1 52 g™+, Wi JR BR
HIVE MR EE R AR pH FHEsmile K, 4R pH 5. 0 B, JRERVE iRt
A 0.006 g, pH 6.0 Bf3EH1%] 0. 02 g, pH 7.0 BF N2k 0. 158
g%, H T WRRRER AN IR R 1 VA M B e COM K18 2, LR
WAL sURER . i XRD F1 FTIR 7E 5 iR 45
S R )X L I

XRD £ i 45 43 41535 PREE Ad AL 53 B, & IR (R — 4
sy, 40 COM, HRMANTHEER 22 MR, X 5B
S AR P T R I S BASTRIAG 56 BT A I 3 Y 2%
ZH AT PN TR] ft T o A PRV 5 5 o A A 0 i 7 R AR
HEF] PRI AP A & 2 KR E S EEMW
S AR EAR AR 3R I 5 0 PR TR R A AR A A o
ARSI [l TR sz B 2 R R R AR, L
B0 XRD i i) 75 21 [7]— 21 73S [) it v P9 e
2.3 HRSBEAEENRBERE

K SEM Fl TEM X PRI SHEA T 0E% » B8 IR Y



1916

JeikeE S T

530 %

AR AIRBL. RO —. MLk BDLHRHOR A S, IF
HAWR ARG, 25l 5 Fos.

Fig. 5 SEM (a,b) and TEM (c,d) images of typical urine
crystallites in calcium oxalate stone formers
(a): 20 pm; (b): 2 pm; (¢): 500 nm; (d): 200 nm
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Fig. 6 Comparison of Zeta potential of urine crystallites (a) and pH value of urines (b)

between twenty stone formers and twenty healthy subjects
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Study on Nano- and Microcrystallites in the Urines of Calcium Oxalate
Stone Formers

HUANG Zhi-jie, LI Jun-jun, HE Jie-yu, OUYANG Jian-ming*

Institute of Biomineralization and Lithiasis Research, Jinan University, Guangzhou 510632, China

Abstract The crystallites in urine are related closely with the formation of urolithiasis. In the present paper the composition,
morphology and Zeta potential of crystallites of twenty calcium oxalate stone formers were comparatively studied using X-ray dif-
fraction (XRD), Fourier transform infrared (FTIR) spectroscopy, nanoparticle size analyzer, scanning electron microscopy
(SEM) and transmission electron microscopy (TEM). The results showed that calcium oxalate calculi usually coexisted with a
little of uric acid, calcium phosphate, and magnesium ammonium phosphate. By contrast, the compositions of urine crystallites
of the patients with calcium oxalate calculi were mainly uric acid, phosphate, calcium oxalate and so on. Most of them had sharp
angularity with a particle size distribution ranging from tens of nanometers to tens of microns; and obvious aggregation was ob-
served. The negative value of Zeta potential of urine crystallites in the twenty stone formers (average value —5. 92 mV) was less
than that in the twenty normal subjects (—12. 9 mV). However, there was no obvious difference in the urine pH between stone
formers (average pH 6. 03) and normal subjects (average pH 5. 92). The study on the relationship between urine crystallites and
urinary calculi components will be helpful for finding out the causes of urolithiasis and providing an important basis for the scien-

tific prevention methods and reasonable treatments in clinic.
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