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Property Change of Urine Crystallites and Urine Compositions of Calcium
Oxalate Stone Patients before and after Taking Potassium Citrate
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(‘Institute of Biomineralization and Lithiasis Research, Jinan University, Guangzhou 510632, China)
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Abstract: The property change of urine crystallites of calcium oxalate stone patients before and after taking
potassium citrate (Kscit) were comparatively studied using transmission electron microscopy (TEM), scanning
electron microscope (SEM), X-ray diffraction (XRD), Fourier transform infrared (FTIR) spectroscopy, and ¢
potential analyzer. The properties including the morphology, particle size, state of aggregation, quantity,
composition and ¢ potential of urinary crystallites. The change of stability and pH value of urines were also
investigated. Before taking Kscit, the edges and corners of urine crystallites were sharp with significant
aggregation. Their particle size was ranging from tens of nanometers to several hundreds of micrometers. The
main composition was calcium oxalate monohydrate (COM), uric acid and so on. While after taking Kscit for one
week, some of urine crystallites became blunt, the aggregated crystallites and the average size were obviously
reduced, some hollows appeared on the surface of the crystallites, the percent of calcium oxalate dihydrate (COD)
and urate increased, the number of compositions and quantity of urine crystallites were reduced, and the urinary
pH and the absolute value of { potential increased. The mechanism of how Kicit inhibiting the formation of
calcium oxalate stone was discussed from the point of the rise of urinary pH, the increase of excretion of citric

acid and TH protein, and the coordination between citric acid and Ca* ions etc.
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Fig.2  Morphology of urinary crystallites in CaOxa stone formers before taking Kscit

(a) 100 pwm

(b) 20 pm

"oy

(¢) 5 pm

3 MR Kyeit J5 B RRES 45 17 305 R BOSH RO TE 5
Fig.3  Morphology of urinary crystallites in CaOxa stone formers after taking Kscit
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Fig.4 Representative XRD patterns of urinary crystallites of two CaOxa stone former
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F1 CaOxa ZAEBEERABERMER FTIR #HE
Table 1 FTIR data of urinary crystallites of CaOxa stone former before and after taking medicine Kjcit

Assignment of FTIR data Crystal water COM or COD Uric acid HPO>
Before taking Kicit 3448, 3 351 1622, 1382, 782 1669, 1456, 1334, 1 122, 992, 620 1161
After taking Kseit 3438, 3 344 1627 1 668, 1 456 1 160
AL UL FTIR DG4 5 5 XRD 45 3R HEA —5(, mV), HHZ T, 6 Bl faHRExT R R i i ¢ F351E
25 MBAMERHEBHBAESR [—(8.54+3.42) mV]5 B E R 51 £ [-(9.5+3.6) mV]
#2501 T 6 Bl CaOxa &5 A B H MM Keeit BRI,
HJE PRIAR R ¢ B ARk BORA 2 1 fB 5 IR 2 AT R b 1 ¢ R XHE G NS | 4 38 06

BRI AR T IRZS S BB IR FRY ¢ SR F R g, s o R A A
PIE [-(4.8+3.9) mV)] Ml & TRAE [-9.5£3.6) M, IRZY 54 FIFBi 1k CaOxa 454 MIE AL,

R2 AARKRUEERGHAEEERANERBRAKNERETL
Table 2 Urine pH value, { potential , PDI, and autocorrelation time of calcium oxalate

stone formers before and after taking medicine

No. Urine pH value I mv PDI Decay time / ms
Before taking medicine

Bl 6.04 -0.95 0.649 45

B2 6.00 -5.96 0.767 2

B3 5.69 -8.45 1.000 10

B4 531 -7.57 0.497 3

B5 5.15 -8.61 0.605 12

B6 5.75 -4.62 0.521 15
Average 5.6620.36 ~(4.8+3.9) 0.67320.187 7.6x4.9

After taking medicine

Al 5.79 -12.1 0.526 25

A2 7.57 -13.0 0.453 1.6

A3 6.46 -7.96 0.654 11

A4 5.79 -8.11 0.405 0.8

A5 5.78 -5.91 0.460 12

A6 6.75 -117 0.597 15
Average 6.36+0.72 ~(9.523.6) 0.516£0.10 3.1£3.9
Control

H1 6.05 -4.03 0.355 1.5

H2 6.08 -13.4 0.310 1.1

H3 6.04 -10.6 0.812 0.9

H4 5.81 -6.42 0.468 0.8

H5 5.53 -6.67 0.376 2.5

H6 5.95 -10.1 0.450 2
Average 5.91+0.21 ~(8.54%3.42) 0.462+0.181 1.520.7
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(PDDZEAL MNFE 2 T LAF Y, H A G ) 7 (8 /NS 2
TR Z s BORLAR d B/ | A G 4 e U BB R ZTHT (7.6+4.9) ms> 8 245 )5 (3.1+3.9)

P, LB B AR OCHT [H] TR R AR d ms> RN A (1.540.7) ms,,
R, R O T2k S Ul 0 | i 28T % | F AR OGS X 2 B IR 24 J PR AR b 1 ST S RAR /N T IR 24 T
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