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Thermodynamical Transformation of Calcium Oxalate Dihydrate and Its
Stabilization by Algal Sulfated Polysaccharide
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Abstract: The formation of calcium oxalate (CaOxa) stones is closely related to its forms existing in urines.
Calcium oxalate monohydrate (COM) can promote the formation of urolithiasis, while calcium oxalate dihydrate
(COD) is easily expelled from the body. In this article, the stability of COD crystals was investigated in vitro in
three different systems: water, urine from healthy people and urine from lithogenic patient. The effect of sulfated
polysaccharide extracted from algal Gracilaria lemaneiformis on stability of COD crystals was also investigated. In
aqueous solution and in lithogenic urine, not only the transformation rate of COD into COM was higher, but also
was higher the aggregation degree of the transformed product COM crystals. The transformation rate of COD in
different systems followed the order: auqueous solution > lithogenic urine > healthy urine. The sulfated
polysaccharide extracted from algal Gracilaria lemaneiformis can stabilize COD and reduce the aggregation of
COM, thus beneficial to preventing from the occurrence of CaOxa stone. Hence, Gracilaria lemaneiformis

polysaccharide is probably used in the prevention of CaOxa stone formation.
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Fig.1 SEM images of calcium oxalate dihydrate (COD) crystals after transformation in various systems. Transformation
of 1 d (a) and 2 d (b) in water; transformation of 1 d (c) and 2 d (d) in urine from lithogenic patients; transformation
of 1 d (e) and 2 d (f) in urine from healthy people; the control test (new-prepared COD/COM suspension solution)
(g) and COM crystals (h). Scale bar: 10 wm.
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(a) in water; (b) in urine from lithogenic patients; (c) in urine from healthy people; (d) the control test (new-prepared COD/COM suspension solution)

(d1) and COM crystals (d2). The crystal faces with asterisk show COD and those without asterisk show COM
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Fig.2 XRD patterns of COD crystals after transformation of 1 d and 2 d in various systems
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Table 1 Transformation rate of COD crystals in various systems and the effect of transformation
time on the rate(mass percentage, %)*
in diluted urine from in diluted urine from
Time water
lithogenic patients healthy people
1d 58 23 4
2d 100 32 21
2 d (in presence of SPS) 28 19 7

* average value.
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Fig.3 SEM of COD crystals after transformation of 2 d in presence of 0.02 mg-mL™ of SPS in various systems
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Fig.4 XRD patterns of COD crystals after transformation of 2 d in presence of 0.02 mg-mL™ of SPS in various systems
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