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Anemia in B-thalassemia/HbE patients is due to an overall reduction in hemoglobin
production, ineffective erythropoiesis and hemolysis of mature erythrocytes. Immature
reticulocyte is an indicator of stress erythropoiesis and is markedly increased in these patients.
Significant increases in reticulocyte percentage and immature reticulocyte fraction were
observed in severe and moderate cases compared to mild cases, suggesting a higher degree
of bone marrow stimulation in the former groups. In addition, an ex vivo reticulocyte culture
exhibited delay mitochondrial clearance in B-thalassemia/HbE reticulocytes compared to normal
reticulocytes. Mitochondria in erythroblast are primarily responsible for ATP and heme
synthesis, and undergo elimination during terminal differentiation. Removal of unwanted and
damaged mitochondria, before it causes activation of cell death, occurs by mitochondrial
autophagy (mitophagy). In order to study the mitochondria dynamic during erythropoiesis, an ex
vivo erythroblast culture were performed. Inductions of autophagy in early stage of
differentiation were observed in thalassemic erythroblast. The stimulation of autophagy was
concomitant with the transcriptional upregulation of several mitophagy-related genes, in which
modulation of its levels affects number of mitochondria and the amount of cell death. Together,
these results suggested that the dysregulation of mitochondrial clearance in B-thalassemia/HbE
may contribute to the pathophysilogy of patients.
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