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Background: Continual discoveries on the functions of heparanase and prosperous studies
on heparan sulphate proteoglycan (HSPG) are the promising areas of extracellular matrix and
glycobiology research. HSPG play critical functions in cell-cell and cell-matrix interactions
and most of its biological functions are conferred by heparan sulphate (HS) sugar molecule.
Heparanase is a major endoglycosidase enzyme specific for degradation of HS. The
enzymatic action of heparanase can release HS-bound molecules for important cellular
functions and also can cause profound decrease in extracellular matrix and basement
membrane integrity. To date, most of the studies on heparanase focus on the invasion and
metastasis of tumor cells. The localization and putative functional roles of HS and
heparanase have not yet been explored in odontogenic tumors; a group of heterogeneous

lesions ranging from hamartomatous proliferations to overt malignant tumors.

Objective: This study aimed to determine the localization of HS and heparanase in human
tooth germ and in odontogenic tumors and to analyze the roles of these molecules in relation

to the biological character, differentiation and progression of odontogenic tumors.

Materials and Methods : Archival formalin-fixed, paraffin-embedded tissue blocks of 6
human tooth germs, 7 adenomatoid odontogenic tumors, 10 ameloblastic fibromas, 20
ameloblastomas and 4 ameloblastic carcinomas were subjected to immunohistochemical

staining using antibodies to HS, heparanase and BMP-4.




Results: HS was ubiquitously localized in tooth germ but heparanase and BMP-4 were
observed in limited areas only. In benign epithelial tumors such as ameloblastoma and
adenomatoid odontogenic tumor, HS, heparanase and BMP-4 were localized in neoplastic
epithelium but in ameloblastic fibroma, positive reaction was observed in both epithelial and
mesenchymal cells. Stronger intensity and more diffuse in localization of heparanase in
neoplastic cells compare to that in human tooth germ was the most significant finding in
odontogenic tumors. Stromal localization of HS and BMP-4 accompanied by very intense

immunoexpression of epithelial heparanase was observed in ameloblastic carcinoma.

Discussion: Taken together, the results inferred that apparent immunolocalization of
heparanase may be a significant initiating factor in neoplastic transformation of odontogenic
tissues. The differential distribution patterns of HS and heparanase in tooth germ and
odontogenic tumors may be related to cellular differentiation and growth potential of tumor
cells. The derangement in immunoexpression and localization of HS and heparanase
molecules may be a responsible factor for the growth and progression of benign and

malignant odontogenic tumors.

Conclusion: Heparanase may be responsible for growth and progression of odontogenic

tumors by modulating the availability and function of HS binding growth factors.
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