The stabilization of sclera by sugar-induced cross-linking
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The work aims at the evaluation of prospects for using glyceraldehyde and threose as a cross-linking agent for the scleral tissue. This method is supposed for treatment of progressive myopia, in which the deterioration of mechanical properties of sclera is due to a lack of intra- and intermolecular cross-links in collagen network [1]. The glycation of isolated rabbit sclera was proved from 1 to 48 hours in case of glyceraldehyde (GA) and from 0.5 till 7 days in a case of less active threose (TR). Stability parameters (denaturation temperature (TD), Young’s modulus, ultimate tensile stress, proteolytic resistance (PR)) and analytical parameter (fluorescence spectra) were monitored during reaction. The TD reflects a collagen state and stability in tissue. The PR is a very important parameter, because it determines a long-time effects of treatment. The analysis of fluorescence spectral characteristic provided an information about some glycation products.
The GA or TR treatment was resulted in a significant increase in all stability parameters. Unique phenomena were observed at short crosslinking times: the appearance of the low-temperature peak in the DSC-thermograms and minimum in proteolytic resistance. On the basis of our experimental results and the analysis of the literature data we put forward the hypothesis about specific influence of intermediate products of glycation reaction – ketoamines, on stability parametres. The scheme of Gibbs free energy changes of collagen in scleral tissue was constructed for various conditions. A set of applied physical and chemical methods allows to estimate a collagen state in tissues that is important for the decision of actual problems of modern medicine.
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