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Introduction

growth differentiation factor 15 "GDF 15" is a divergent
member of the transforming growth factor-B superfamily. It
has been identified as a hypoxia-inducible gene product and as a
molecule involved in hepcidin regulation (Lakhal et al., 2009).
The "GDF 15" expression during late erythroid differentiation
was discovered as part of an erythroblast transcriptome project
(Tanno et al., 2010,). Although "GDF 15" expression is
associated with cellular stress or apoptosis, this hormone is a

prerequisite for normal erythroid differentiation (Lakhal et al.,
2009).

The "GDF 15" is involved in ineffective erythropoiesis
(Tanno et al., 2010a) being strongly increased in B-
thalassaemia and congenital dyserythropoietic anemia. The
cytokine blocks hepcidin expression and increases iron
absorption, thus, leading to iron loading in these anemias
(Tamary et al., 2008).In contrast, mildly increased "GDF 15"
concentrations do not suppress hepcidin expression, as seen in-
vitro and in patients with other types of iron-loading anemias
(e.g., sickle cell anemia, myelodysplastic syndrome or pyruvate
kinase deficiency) (Finkenstedt et al., 2009).

Since intracellular iron availability affects "GDF 15"
expression (Lakhal et al., 2009), recent studies are investigating
the potential pathophysiological role of "GDF 15" in anemia of
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chronic disease (ACD) and iron deficiency anemia (IDA).
Moreover, detection of the association of "GDF 15" expression
with serum iron parameters in patients suffering from IDA and
ACD may be helpful to access the diagnostic and pathogenic
impact of "GDF 15" in these anemias (Theurl et al., 2009).

Anemia of chronic disease is a common clinical problem
complicating diseases involving acute and chronic immune
activation, such as infections, malignancies or autoimmune
disorders (Weiss and Goodnough, 2005). The circulating
concentrations of the "GDF 15" are significantly increased in
ACD, most likely as a consequence of inflammation with yet

not elucidated pathophysiological roles (Theurl et al., 2009).

Iron deficiency anemia affects billions of persons
worldwide. It develops when iron stores become insufficient to
maintain normal erythropoiesis (Tanno et al., 2010,). Iron
depletion increases "GDF15" expression in cultured cells, and
iron chelation causes a transient increase of "GDF 15" levels
among human research subjects. Significant elevation of "GDF
15" was found among randomly chosen patients with ID, but
other etiologies for increased "GDF 15" were not explored
(Lakhal et al., 2009). Although "GDF 15" is probably linked to
the degree of anemia and the need for erythropoiesis and iron
homeostasis in IDA, the role of "GDF 15" in IDA 1s still
controversial (Theurl et al., 2009).
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Human "GDF 15" protein level in cell supernatants and
human sera is measured by Enzyme-linked immunosorbent
assay (ELISA) or immunoradiometric assay. The ELISA is a
sensitive, specific, quantitative and reliable technique, with
relatively stable reagents. Moreover, it is quick, convenient,
generally safe (no radioactive decay) (Harvey and Champe,

2008) and is used in a wide variety of laboratories.
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Aim of the work

The aim of the present study is:

e Detection of GDF 15 expression in Egyptian patients
with IDA and ACD.

e Comparison between GDF 15 level in IDA, ACD and
healthy subjects.

e Correlation between GDF 15 level, iron profile and
degree of anemia in both IDA and ACD.
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Iron Metabolism

Body Iron:

Iron is critical to human life and important for growth. It
plays the central role in the formation of hemoglobin, brain
development and function, and muscle activity. Iron also
functions in several key enzymes in energy production and
metabolism including DNA synthesis (Wrighting and
Andrews, 2008).

Approximately 73% of body iron is normally
incorporated into hemoglobin and 12% in the storage
complexes "ferritin and hemosiderin". The remaining iron 15%
is of great importance as it is incorporated into a variety of
other iron-containing compounds of vital functions. Therefore,
body iron can be considered as having two main components:

functional iron and stoage iron (Anderson et al., 2009).

The functional component of iron is found largely in the
circulating hemoglobin and smaller quantity in body tissue,
myoglobin and enzymes. A deficiency of iron in the functional
component does not ordinarily occur until stores are completely
exhausted. The storage component "ferritin and hemosiderin" in
the liver and bone marrow, serves as source for functional
component (Mun~oz et al., 2009).

Iron is required for the production of hemoglobin. One

molecule consists of protein "globin" combined with four
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