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Fig 1 XRD patterns (a) and FTIR spectra (b) of two cases of calcium oxalate stones
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Table 1 Urine pH. zeta potential (¢), PDI, and particle size (d) of calcium oxalate stone formers before and after taking medicine

No Urine pH £&/mV PDI d/nm size distribution( %) /nm
Before taking medicine
Al 5 92 —8& 22 0. 615 293 688(52), 106(48)
A2 6. 71 —2. 18 0. 729 407 799(88), 70(12)
A3 5. 48 —4. 40 0. 659 649 791(71), 27(17), 6(12)
A4 5. 86 —4, 05 0. 886 886 1 764(91), 80(9)
A5 6. 04 —1 06 0. 577 220 519(48), 146(45), 17(7)
A6 5 21 —5.78 0. 973 1016 692(79), 80(21)
Average 5 87+0. 51 —4, 2842 55 0. 74040, 158 579+326
After taking medicine
Bl 6. 31 —0. 13 0. 551 146 394(43), 98 (47), 19(9)
B2 6. 02 —3. 83 0. 652 358 911(53), 131(34), 18(13)
B3 5. 61 —1 42 0. 492 445 356(82), 97(18)
B4 6. 73 —6. 84 0. 613 108 495(47), 123(37), 30(16)
B5 7. 59 —12. 7 0. 496 324 219(100)
B6 5. 69 —9. 83 0. 828 1041 300(84), 12(16)
Average 6. 23+0. 74 —7. 294+4. 16 0. 60540. 126 4044338
23 HPO; ™ Lo 10J |
XRD FTIR s 3 448~3 223 cm™ !
o ;1622 782 cm ! COM ; 1 670, 1 456
231 FTIR 523 cm ! ; 1161 em ™! HPO?
s FTIR 2a o C 20,
3 448~3 223 cm™! ; 1622, s
884 782 cm ' COM 5751 670, 1 456, 620 . .
523 cm™! ; 2941, 1 161 1 080 cm™! 2.3 2 XRD
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Fig 3 XRD patterns of of urinary nanocrystallites
of calcium oxalate stone former

a: Before taking medicioe; b: After taking medicine
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Fig 4 Particle size distribution of urinary nanocrystallites
of calcium oxalate stone former

a: Before taking medicioe; b: After taking medicine
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Fig 5 Intensity-autocorrelation curves of nanocrystallites of
calcium oxalate stone formers

a: Before taking medicine; b: After taking medicine
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The Property Changes of Urine Crystallites of Calcium Oxalate Stone
Formers before and after Taking Medicine

LI Junjun, HOU Shan-hua, XIA Zhi-yue, OUYANG Jian-ming*

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

Abstract The property changes of urine crystallites of six cases of calcium oxalate stone formers before and after taking medicine
were comparatively studied using X-ray diffraction (XRD), Fourier transform infrared (FTIR) spectroscopy, nanoparticle size
analyzer, and transmission electron microscopy (TEM). The results showed that the urinary pH increases after taking medicine
(before taking 5. 87£0. 51, after taking 6. 23 0. 74.) Before taking medicine the main components of urine crystallites were
uric acid, calcium oxalate monohydrate (COM) and biphosphate. The types and quantities of urine crystallites after taking medi-
cine were less than that of before. The average size of urine crystallite before taking medicine was (579 4326) nm, and it re-
duced to (404+£338) nm after taking medicine. After taking medicine the zeta potential was also decreased to (—7. 2944, 16)
mV from (—4. 28=£2. 55) mV. The decrease in zeta potential is beneficial to preventing urinary crystallites deposition. The ed-
ges and corners of urine crystallite were sharp with significant aggregation before taking medicine, while they became blunt and
less aggregation after taking medicine. The analysis of the property changes of urine crystallites of calcium oxalate stone patients
before and after taking medicine by using modern equipments has important clinical significance to the clinical prevention and

treatment of urinary stones.
Keywords Urine crystallites; Calcium oxalate; Zeta potential; Particle size distribution; XRD; FTIR
(Received Oct. 15, 2010; accepted Mar. 2, 2011)

* Corresponding author



