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Fig 1 Representative spectra of magnesium
ammonium phosphate calculi

(a); XRD pattern; (b): FTIR spectrum

Table 1 Decay time of intensity-autocorrelation curve, mean size, PDI. Zeta potential and
urine pH value of nanocrystallites in lithogenic (L) and healthy (H) urines
No . & pH TR s ] /ms S Hki 4% /nm PDI Zeta Hi{ii /mV
B R

H1 5. 61 164 206 0. 441 —10. 70

H2 5. 89 131 149 0. 368 —9. 32

H3 6. 29 147 154 0. 307 —11 90

H4 5. 53 131 187 0. 431 —10. 40

H5 5. 73 123 153 0. 363 —12. 50

H6 6. 10 147 235 0. 394 —9. 64
¥ {E 5. 86=£0. 29 141415 181435 0. 38440, 049 —10. 74£0. 25

TR e BE 25 A B H

L1 7. 45 295 352 0. 561 —10. 07

L2 7. 05 721 1 056 0. 865 —9. 53

L3 6. 56 590 849 0. 958 —9.09

L4 6. 86 524 919 0. 826 —10. 60
-1 6. 9840, 37 533178 794+307 0. 80340. 170 —9. 83+0. 66
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Fig 2 XRD patterns (a) and FTIR spectrum (b) of urinary

crystallites of magnesium ammonium phosphate stone

formers
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Fig 3 SEM (a) and TEM (b) images of typical urinary crys-
tallites in magnesium ammonium phosphate stone for-

mers
The bar: (a): 100 ym; (b): 500 nm
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of urinary crystallites

H: Healthy urines; L. Lithogenic urines
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Fig 5 Size distribution by intensity of
urinary nanocrystallites
a,b: Healthy urines; c¢,d: Lithogenic urines
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Composition Analyses of Urinary Microcrystalline in Urine of Magnesium
Ammonium Phosphate Stones Formers and Its Relationship with the
Stones Formation

YANG Jin, HUANG Zhi-jie, HOU Shan-hua, OUYANG Jian-ming*

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

Abstract By means of X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR) . nano-particle size analyzer,
scanning electron microscopy (SEM) and transmission electron microscopy (TEM), the composition, morphology, particle size
and zeta potential of urinary microcrystalline in urine of magnesium ammonium phosphate stone formers were investigated. The
components of stones were also analyzed. The results showed that there was a close relationship among stone components, uri-
nary microcrystalline composition and urine pH. A high pH value of 6. 5 or more usually appeared in the urine of magnesium am-
monium phosphate stone formers. The main component of urine microcrystalline was magnesium ammonium phosphate crystals
with different crystal water such as monohydrate or hexahydrate. Magnesium ammonium phosphate crystals are mainly petal-
shaped, crosswise shape. These microcrystalline have an uneven particle size distribution, a wider distribution range, and appar-
ent aggregation. There is no significant difference in the zeta potential between the magnesium ammonium phosphate stone for-
mers (mean (—9. 83+0. 66) mV) and healthy control subjects (mean (—10. 74+0, 25) mV). This study can help predict the

occurrence of urolithiasis, and provide inspiration to the prediction of the type of urinary stones.
Keywords Magnesium ammonium phosphate; Stone; Urine microcrystalline; Zeta potential
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