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Fig 1 SEM images of CaOxa crystals in gel after addition of various dicarboxylic acids

(a): No additive; (b): Succinic acid; (c):

Maleic acid; (d):

Fumaricacid; (e): DI-malic acid; (f): Iraspartic acid; (g): Tartaric acid
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Table 1 FTIR data of CaOxa crystals grown in the presence (Hatart) 1 .
of different structure dicarboxylic acids 2 Hatart [ Ca(tart)? |,
Additive Vﬂs; Srr(l)f); ) ‘{(/(E‘I?lf); ) Finger print/ cm~! 10°%  10% ",
No additive 1618 1318 948 884 667
Succcinic acid 1620 1320 948 884 662 CaOxa
Maleic acid 1620 1319 949 883 668 g CaOxa g
Fumaric acid 1619 1321 948 886 664 CaOxa COM, CcOM
DIzmalicacid 1621 1321 950 883 665 ( _101) H,0 Oxed-
I-aspartic acid 1 646, 1 622 1322 951 882 668
T ajaric acid 1646, 1622 1323 948 884 665 Cody 1 ’ 3¢
Pure COM 1618 1318 948 884 667 COM (7101)
Pure COD 1 647 1.327 914 615 Ca—Ca COM
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Chemical Structure of Dicarboxylic Acids and Their Capacity Inhibiting of
Calcium Oxalate Crystal Growth

DENG Sui-ping, HU Peng, OUYANG Jian-ming

Institute of Biomineralization and Lithiasis Research, J{ nan University, Guangzhou 510632, China

Abstract T he effect of dicarboxylic acids with a three C—C bonds distance on the crystallization of calcium oxalate ( CaOxa)
was investigated in silica gel system by means of X-ray diffraction (XRD), Fourier transform infrared (FTIR) spectroscopy, and
scanning electron microscopy (SEM). These acdds include succinic acid, maleic acid, fumaric acid, malic acid, I-aspartic acid
and tartaric acid. All the dicarboxylic acids can inhibit the aggregation of calcium oxalate monohydrate (COM) and induce the
formation of calcium oxalate dehydrate (COD). But their ability to inhibit the growth and aggregation of COM, to diminish the
specific surface area of COM and to induce COD formation were strengt hened as the number of the substituted hydroxyl or amino
group increased. T he molecular mechanisms were discussed in terms of chemical structures of dicarboxylic acids. Only the dicar-
boxylic acids witha HOOC—CH(R) —CH, —COOH ( R=OH or NH,) group were found to have the best inhibitory effect on

the CaOxa urinary stones. T he results could provide some clue to looking for new drugs for urinary stones in clinic.
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