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Introduction

INTRODUCTION

Thalassemia is the most common type of genetic ralmdy in the
world (Ali D, et al, 2008) It was first described by Dr. Cooley in 1925
(Cooley T.B, et al, 1925).

Thalassemia is more prevalent in the MediterrariRagion, North and
West Africa, the Middle East and some other partsthe world
(WeathheallDJ, et al, 1981).

Thalassemia is a type of chronic, inherited, migticcanemia that is
characterized by defective hemoglobin synthesis andffective
erythropoiesis. In all thalassemias, clinical feasuthat result from
anemia, transfusional, and absorptive iron overkradsimilar but vary in
severity(Tunaci M, et al 1999).

B -thalassemia is group of heterogeneous autosaunaksive disorders
due to the absence or reduced synthesis df-jlebin chain(Cao A, et
al 1994).

Thalassemia major is characterized by grossly tiggecsynthesis of
hemoglobin A, impaired red blood cell productiondamcreased
haemolysis of the defective RBC. Affected indivitbuare dependent on
repeated blood transfusio(Barakat AY, et al, 1986).
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Shortened red cell lifespan and excess iron cawsetibnal and
physiological abnormalities in various organ sysemm thalassaemia
patients -thalassaemia patients have a high prevalencenatf tabular
abnormalities. The severity correlated with therdegof anemia, being
least severe in patients on hypertransfusion aml ¢helation therapy,
suggesting that the damage might be caused byn#esraa and increased
oxidation induced by excess iron depogBsimboonnanonda A, et al
2003).

In recent years, there have been few publishediestudemonstrating
proteinuria, aminoaciduria, low urine osmolalitpdaexcess secretion of
the tubular damage markers, such as urirgymicroglobulin and
urinary N-acetyl-D-gloucosaminidase in patients hwithalassemia
(Valdislav Smolkin, et al 2008).
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Aim of the work

The aim of the study is early detection of renalutar dysfunction
in B-thalassemia major patients by estimation of eavéyrkers of renal

tubular dysfunction as urinafyg microglobulin.
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THALASSEMIA

Thalassemia is one of the most common geneticdissin Egypt
(Gaafar et al., 2006). About 100,000 Babies worldwide are born with
severe forms of thalassemia each year. The Disease occurs most
frequently in middle East, Southern Asian, Italian, Greek, and African

ancestry (Eldor and Rachmilewitz, 2002).

Historical background:

The first definitive descriptions of thalassemia revepublished
independently in the United States and Italy in3L98 the United States,
Cooley, a pediatrician from Detroit, identified aogp of children of
Mediterranean origin with profound anemia, enlargetrof the spleen
and peculiar bone chang@&eatherall, 2004).

The unusual name by which the disease is knownytede given by
Whipple when he was working as a pathologist in Hester in
1932.Whipple decided on the name "thalassic anethaassa means
sea in Greece and then shortened it to thalassémoan early as the
1940s, it was clear that the term "thalassemia“gsographical as well as

literary misnome(Weatherall, 2001).
Definitions:

The thalassemia syndromes are the most common itaeyedhronic
hemolytic anemia due to impaired globin chain sgsit (Rund and
Rachmilewitz, 2005).

This impairment leads to deficient hemoglobin acelation, resulting
in hypochromic microcytic red cells, ineffective y#mopoiesis and
hemolytic anemigTakeshita, 2006).
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Pathophysiology

The thalassemia syndromes were among the firsttigetiseases to be
understood at the molecular level. More than R@fobin and 30 alpha
globin mutations have been identified; these moitatiresult in decreased
or absent productions of one globin chain (alph&eain) and a relative
excess of the other. The resulting imbalance lgadsnpaired globin
chains which precipitate and cause premature daptiptosis) of the red
cell precursors within the marrow, termed ineffeeterythropoiesis. Of
the damaged but viable RBCs that are released fherbone marrow,
many are removed by the spleen or hemolyzed dyrattihe circulation
due to the hemoglobin precipitants. Combined RBE€strdction in the
bone marrow, spleen and periphery causes anemiaudtidately, an
escalating cycle of pathology resulting in the iclith syndrome of severe

thalassemigKearney et al., 2007).

Damaged erythrocytes enter the spleen and areaalapghis low pH and
low oxygen environment; subsequent splenomegalycezkates the
trapping of cells and worsens the anemia. Anemid poor tissue
oxygenation stimulate increased kidney erythropoigroduction that
further drives marrow erythropoiesis, resultingimereased ineffective
marrow activity and the classic bony deformitiescasated with poorly
managed thalassemia major and severe thalasset@ren@dia. Anemia
in the severe thalassemia phenotypes necessitatdsplen RBC

transfusions and, over time, without proper cheiati results in
transfusion-associated iron absorption and canltr@suron overload,
even in untransfused patients who have thalassetsiamedia(Kearney

et al. 2007).
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It has long been recognized that the severity eff@ctive erythropoiesis
affects the degree of iron loading, but until thezant discovery of
hepcidin and understanding its role in iron metano| iron deficiency
and overload. Hepcidin initially was discovered doeits role in the
etiology of anemia of chronic inflammation or chimdiseasg\Weinstein

et al., 2002).

Normal human hemoglobin
1. Function of hemoglobin:

Hemoglobin is essential for tissue to receive astamt supply of oxygen
(Honig, 2000).

2. Genetics:

The genes for the goblin chains occur in two chissted, y andp on
chromosome 11 andando on chromosome 16. Two typewthain, G
and Ay occur depending on whether there is a glycinelamiae amino
acid at position 136 in polypeptide chain. Tdhehain gene is duplicated
and botho genes ¢l anda2) on each chromosome are actfi#offbrand
et al., 2001).

3. Ontogency of human Hb:

Within the RBCs of an embryo, fetus, child and &dslx different
hemoglobins may normally be detected-the embrydmémnoglobin
Gower-1, Gower-2, and Portland, the fetal hemoglplbibF and the
adult hemoglobins; HbA and A2.

The electrophoretic immobilites of hemoglobins vetith their chemical
structuregCohen et al., 2004).




Review of literature

a) Embryonic hemoglobins:

The blood of early human embryos contains two sjowligrating
hemoglobins, Gower-1 and Gower-2, and Hb Portlavidch has HbF,
like mobility. Hb Gower-1 has the structui2, e2 and Gower-2¢2, €2.
Hb Portland has the structut2, y2. In embryos of 4-8 weeks gestation,
the Gower hemoglobins predominate, but by the 3ot they have

disappearedStamatayannopoulos et al., 2001).
b) Fetal Hb:

HbF containg polypeptide chains in place of tRechain HbA. After the
8th gestational week, HbF is the predominant heoing| during the 3rd
trimester, a gradual decline occurs, so decreagrgly postnatally, and
by 6-12 months of age only a trace is pregieison, 2004).

c) Adult Hb:

Some Hb ¢2, B2) can be detected in even the smallest embryo.
Accordingly, it is possible as early as 16-20 weggstation to make a
prenatal diagnosis of majop-chain hemoglobinopathies, such as
thalassemia majdinati et al., 2006).

Table (1): The composition of embryonic, fetal and adult Hb

Embryonic Gower 1 (2 €2
Gower 2 a2 g2
Portland 2 2

Fetal Hemoglobin F a2  y2

Adult Hemoglobin Al a2 P2
Hemoglobin A2 a2 02

(Ohls and Christensen, 2008)
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Alteration of the hemoglobins by disease:

HbF levels may be influenced by various factorgaose the HbF level
is elevated during the™lyear of life, knowledge of its normal decline is
important. In persons heterozygous fithalassemia pfthalassemia
trait), postpartum decrease of Hb F is delayeduab0% of such persons
have elevated levels of HbF (>2.0%) in later life. homozygous
thalassemia (Cooley's anemia) and in hereditarsigtence of HbF, large
amounts of HbF characteristically are found. Iniggas with majorp-
chain hemoglobinopathies (Hb SS, Sc), HbF usuadlyincreased,
particularly during childhood. Preterm infants texh with human
recombinant erythropoietin (EPO) had increased ewmell of HbF
production during active erythropoiesis.Moderatvations of HbF may
occur in many disease accompanied by hematologessst such as
hemolytic anemias, leukemia, and aplastic aneneaatse of a minor
population of RBCs that contains increased amoahtsbF. Tetramers
of y chains {4 or Hb barts) of chains 4 or HbH) may be found in-

thalassemia syndromédhls and Christensen, 2008).

The normal adult level of HbA2 (2.0-3.4%) is seldattered. Levels of
HbA2>3.4 are found in most persons with flithalassemia trait and in
those with megaloblastic anemias secondary to wuitaei2 and folic
acid deficiency.Decreased HbA2 levels are foundthose with iron

deficiency anemia angtthalassemi@&Ohls and Christensen, 2008
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Classification of Thalassemia:

A large number of thalassemic syndromes are cuyrémiown; each
involves decreased production of one globin chaimore, which form
the different Hbs normally found in RBCs. The mosportant types in
clinical practice are those that affector B chain synthesigNathan,
2005).

a- Thalassemia:

Two a thalassemia phenotypes are recognized; one iadkazed by
thalassemia minor in the homozygous state (deleti@d-genes) and the
other is marked by no clinical or hematologic almality in the
heterozygous state (deletion of omgene). The former phenotype has
been referred to ag thalassemia 1 and the latter has been labeled
thalassemia PWeatherall, 2001).

It is now recognized that the thalassemia determinants are associated
with complete absence and thhdhalassemia 2 phenotypes with only a
reduction in a-globin syntheses. Accordingly, these two major
thalassemia variants are now designated thalassemia andu+
thalassemia. The°thalassemia result from deletions that involvehhot

globin genes.

Some of then+ thalassemia result from deletions involving oahe of
the twoa-globin genes () and others from non deletion mutations that

limit a-gene expression.

Interactions of the mutations causing deficieigiobin synthesis produce
a spectrum of phenotypes that can be grouped ioto tlinical
syndromes.In each syndrome, the severity of thepsyms correlates
closely with the deficiency ofu-globin chains relative tg3-chains
(Weatherall, 2001).




