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ABSTRACT

Hematopoiesis is the process by which different blood cell lines are
developed from the stem cells in the bone marrow. A part of hematopoiesis is
erythropoiesis, the process in which the blood cells developed are the red blood
cells (RBC) or erythrocytes. There are many components involved in the process;
the essential ones are the erythrocytes themselves and the hormone erythropoietin
(EPO). The oxygen uptaken by the hemoglobin present in the RBC also plays
an important role in the regulation of the RBC production since it closes the
feedback loop in the process. In this research, a nonlinear mathematical model
for this process was successfully developed. To fully describe erythropoiesis, a
time delay should be incorporated into the dynamics of the RBC, the EPO and
the oxygen since the details of the conversion of the precursor stem cells into
fully developed RBC are not included in the set of differential equations used. A
bifurcation analysis and the state of variations in the parameters were carried out
to determine which parameter has the greatest effect on the system. Computer
simulations of the behaviors of the solutions of the model for two types of people,

normal people and people suffering from thalassemia were also performed.
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