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In-vitro identification of potential fetal hemoglobin inducers for the treatment of β- thalassemia, using erythroleukemia cell line.
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Thalassemia is an inherited blood disorder characterized by less functional hemoglobin and fewer red blood cells. β- Thalassemia occurs due to defective synthesis of β-globin chains of hemoglobin as a result of mutation of β-globin gene.The excess of alpha-globin chains form aggregates that damage RBC membrane. Normally at fetal stage, γ-globins work as β-globins which later on swithch to β-globins in adult life. So the pharmacological reactivation of fetal hemoglobin is a novel approach to compensate the loss of β-globin chain for the treatment of β-thalassemia. Our aim is to identify new potential fetal hemoglobin inducing drugs. Hemoglobinization effect of compounds on human erythroleukemia cells (K562) cells was determined by benzidine assay. Pure synthetic thiosemicarbazide and semicarbazide derivatives were screened for hemoglobinization of K562 cells. These compounds were selected on the basis of structural similarities with hydroxyurea a standard fetal hemoglobin inducer. The results were obtained using inverted light microscope and analysed as as percent benzidine positive cells.  Five among the tested Compounds showed potent erythroid differentiation activities at 12.5 -25 µM concentrations in comparison with hydroxyurea as a standard drug at optimal dose of 300 µM. The percent benzidine-positive cells are proportional to the extent of differentiation into hemoglobinized cells. In conclution, we found a new class of thiosemicarbazide and semicarbazide derivatives as erythroid differentiation inducers which are potential candidates to be new fetal hemoglobin inducers for the pharmacological treatment of β-thalassemia.
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