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Abstract

Abstract

» Background:

Immune thrombocytopenic purpura (ITP) is an acquired
autoimmune disorder caused by the production of anti-platelet
antibodies. These autoantibodies opsonize platelets for splenic clearance,
resulting in low levels of circulating platel ets.

Aim:

The current case-control study aimed at detecting the frequency of
IL-4 (VNTR intron 3) and IL-10 (-627) genes polymorphism in Egyptian
children with ITP as genetic markers for ITP risk, and to clear out their
possible role in the pathogenesis of ITP.

« Materialsand Methods:

IL-4 (VNTR intron 3) and IL-10 (-627) genes polymorphisms were
studied in 70 ITP patients and 50 healthy controls by PCR amplification
of the target gene followed by allele specific restriction enzyme digestion
(RFLP technique). Odds ratios (ORs) along with their 95% confidence
intervals (Cls) were computed to compare the distribution of alleles and
genotypes between cases and controls

e Reaults:

More frequent IL-4 RP2 alele and IL-10 A alele among ITP
patients than controls. A statistical significant difference between acute
and chronic ITP patients as regard I1L-10 and IL-4 gene polymorphism
distribution with higher A allele and RP2 allele among chronic ITP
patients versus acute | TP patients.

Furthermore, combined polymorphism of IL-4 and IL-10 genes was
associated with much more increased risk of I TP development.

« Conclusion:

Our study suggests the possibility that IL-4 and IL-10 genes
polymorphism may contribute to the susceptibility of development of ITP
in Egyptian children.

« Key words:

ITP, Childhood ITP, Immune thrombocytopenia, IL-4 (VNTR
intron 3), IL-10 (-627), Polymorphism.
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INTRODUCTION AND AIM OF THE WORK

Immune thrombocytopenic purpural TP), also known as
idiopathicthrombocytopenic purpura, is an immune-mediateduiaed
diseaseof adults and children characterized by transienpersistent
decrease of the platelet count and depending upendegreeof
thrombocytopenia, increased risk of bleedif@ooper and Bussel ,
2006). In most children and some adults, ITP is an acsed limited
disease that resolves or improves spontaneoudiynwitonths. In a small
number of children and in many adults, ITP may bewgic and poorly
responsive to treatme(Rsaila and Bussel, 2007).

ITP may be classified as acute or chronic (i.eriiyocytopenia of
less or more than 6 months in duration). This dtdion suggests two
different clinical courses that may be pathophymatally distinct, and
may warrant different treatment approac{t@shne, 2006).

ITP has been documented to be associated with ingtaksponse
and dysregulation in the cytokine networkGenetic factors have been
reported to be associated with ITP. Single nuaegtiolymorphisms are the
most abundant types of DNA sequence variation tabéshed method for
analyzing complex gene-associated diseases. Gergmaophisms,
including those in cytokine genes, have been regdd be associated with
adult and childhood ITRMu et al., 2007)

The cytokine genes are polymorphic, which accoubots the
different levels of cytokine production and areatetl to regulation of the
immune-mediated pathogenetic process. Cytokine getamorphisms
have recently attracted considerable interest Isecalistinct alleles of
cytokine genes have been discovered to be assbcvate different
immunoinflammatory diseasésin et al., 2003).

IL-4 is a highly pleiotropic cytokine that is abte influence T
helper cell differentiation. Early secretion of 4Lleads to polarization of
T helper cell differentiation toward T helper 2dikells. The T helper 2-
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cell secretion of IL-4 and IL-10 leads to the suggsion of Thl responses
by down-regulating the production of macrophageveer IL-1 and
inhibiting the differentiation of T helper 1-typeelts. IL-4 is a key
cytokine that induces activation and differentiatiaf B cells as well as
development of T helper subset of lymphocytes. Igehe has a 70-bp
variable number of tandem repeats (VNTR) polymaphiin intron3
associated with IL-4 productigiVu et al, 2003).

IL-10 is the most important anti-inflammatory cybe& found
within the human immune response. It is a poteibitor of Thl
cytokines, including both IL-2 and IF-This activity accounts for its
initial designation as cytokine synthesis inhibtiéactor; it is mainly
produced by macrophages, monocytes, T cells, B,caéndritic cells,
mast cells and eosinophils. It also limits theanfmatory responses and
regulates the differentiation and proliferation sdveral immune cells
such as T cells, B cells, natural killer cells,igan-presenting cells and
mast Cells. The gene encoding IL-10 has been iftethtbn chromosome
1931-32(Nunez et al., 2006).

Carcao et al, 2003 reported that IL-4 VNTR intron 3, and IL-10
(-627) polymorphisms were associated with the pgthesis of ITP and
contributed to the susceptibility of developing ITP

Hypothesis

Detection and study of Cytokines gene polymorph($m4 &
IL-10) in ITP patients may play a fundamental rolepathogenesis of
childhood immune thrombocytopenic purpura and mhight be the base
for future specific immunomodulatory therapies fidiP as well as
providing a tool for early diagnosis of susceptipito develop ITP.

Aim of thework

The present work aims to study the expression ef ind IL-10
genes polymorphism by PCR-RFLP in childhood immune
thrombocytopenic purpura patients.
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CHAPTER
Immune Thrombocytopenic Purpura (ITP)

| ntroduction:

Immune thrombocytopenic purpura (ITP) is an autoumen
disorder characterized by a low circulating plateteunt caused by
destruction of antibody-sensitized platelets in tlediculoendothelial
system. ITP can be classified based on patient(elgélhood versus
adult), duration of illness (acute versus chronemd presence of an
underlying disorder (primary versus secondary). siB@ance of
thrombocytopenia, generally defined as a platelantof less than 150 x
10%cm?® for longer than 6 months, defines the chronic fofrthe disorder
(Cuker & Cines, 201Q) Secondary causes of ITP include collagen
vascular disorders, such as systemic lupus erytiosos (SLE); immune
deficiencies, such as common variable immunodefoyie(CVID); and
some chronic infections as HIV and hepatitigBlanchette & Bolton,
2008).

Pathophysiology

The pathophysiology of ITP is a complex process hwit
involvement of many players in the human immunéestera including
antibodies, cytokines, antigen-presenting cellsticwlatory molecules,
and T and B lymphocytes (including T-helper, T-¢gtac, and T-
regulatory lymphocytegBlanchette & Bolton, 2008)

Immune thrombocytopenic purpura (ITP) is charazesti by
autoantibody mediated platelet destruction. Thesdoaatibodies

opsonize platelets for splenic clearance, resultimglow levels of
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circulating platelets(Cuker & Cines, 2010).Recent studies paint a
broader picture of immune dysregulation leading ardy to accelerated
platelet destruction, but to abnormalities in megg&cyte growth and
development and poorly compensated thrombopoidsisse findings

open new avenues of possibilities in the managemeft

thrombocytopenigGernsheimer, 2009).

The underlying defects and the triggering eventadilg to
autoantibody production are unknown, but continuesgsearch is
providing new insights into the underlying immuntgggenic processes
as well as the cellular and molecular mechanismgolved in
megakaryocytopoiesis and platelet turnover. Heilitpkis uncommon,
although predisposing polymorphisms in cytokinesl &ty receptors
have been describéduwana & lkeda, 2005, Cuker & Cines, 2010).

Viral infection can induce the autoimmune diseasekiding ITP.
Probably most of acute and / or chronic ITP magéesed by molecular
mimicry, and antibodies formed in response to vimction may cross-

react with antigenic targets naturally present lategets(Fujita, 2003).

The natural course of ITP in infants is poorly ddsd in the
literature. Several features distinguished infdram older children with
ITP:

1- Higher male / female ratio which was reported_leg et al. (2002).
2- Less frequent occurrence of infection before ITé&htim children 1 to
10 years of age, which may be due to less conigitother children.
3- Less frequent occurrence of chronic I[Khne et al., 2003)
Immune thrombocytopenia (ITP) is a haematoklgaisorder in
which patients predominantly develop skin and matcbteeding Early

studies suggested ITP was primarily due to immueedtated peripheral
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platelet destructio(Nugent et al., 2009)and defective immune complex
clearance, perhaps mediated by low-affinityy Feceptors. ATh1/ThO
cytokine profile, a reduction in suppressor T-ragoiy cells, and an
increase in B-cell-activating factor may predispdse emergence of
autoantibodies in response to exogenous antigemsecMar mimicry
appears to play a role in the development of sslttive platelet
antibodies after vaccination and certain viral atifens (Cuker & Cines,
2010)

However, increasing evidence indicates that an tiaddi
component of this disorder is immune-mediated dcesmd platelet
production that can not keep pace with plateletrdegon. Evidence for
increased platelet destruction is thrombocytopéwilawing ITP plasma
infusions in normal subjects. The cause of platdkdtruction in most
ITP patients appears to be autoantibody-mediategieer, cytotoxic T
lymphocyte mediated platelet (and possibly megal@amne) lysis, may
also be importantNugent et al., 2009).

Studies supporting suppressed platelet producticlide: reduced
platelet turnover in over 80% of ITP patients, nafogical evidence of
megakaryocyte damage, autoantibody-induced suppresd in vitro
megakaryocytopoiesis, and increased platelet connt®st ITP patients
following treatment with thrombopoietin receptoroagsts (Cines &
McMillan, 2005).

Aetiology of ITP

l. A key element in the pathophysiology of ITP msd of tolerance
leading to production of autoantibodies directediagt platelet antigens.
The antiplatelet factor subsequently was confirmeas an

immunoglobulin. Previous studies showed that tnagieh of 500 ml of
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whole blood or plasma equivalent from ITP patienito healthy
recipients showed marked drop of platelet counbveéd by recovery

over the following few day@Nugent et al.,2009).

The study ofChang and colleagues, (2003) showed that plasma
from patients with ITP containing autoantibodiesiagt gplb and gplib—
llla significantly suppressed megakaryopoiesis itnov They proposed
that platelet autoantibodies may affect megakangayaturation or
survival, leading to decreased platelet productiime most commonly
occurring autoantibodies in about 75% of ITP paseare directed
against the platelet surface glycoprotein complaysth—Illa and gplb—
IX (McMillan, 2000). Antibodies against other glycoproteins (la—IM, |
and V) have been identified, and multiple platalatigen specificities can
be found in most patients should be ndfddgent et al, 2009).

However these autoantibodies are not detectabigito 50% of
ITP patients, and that remission in ITP can ocaspie the presence of
platelet autoantibodigdicMillan et. al, 2003).

Although antibodies are primarily of the IgG suldyjpgM and IgA
may be found. Platelets are targeted by the attachwf autoantibodies
to their gp antigens, bound to yaeceptors expressed on tissue
macrophages of the reticuloendothelial system aedred from the
circulation (Gernsheimer, 2009)Macrophages express platelet epitopes
on their surface and T-cell secrete cytokines stahulate initiating
CD4+ve T-cell clones and clones with additionalcsfaties (Cines &
Blanchette, 2002).

It is increasingly clear that cellular immune meukes play a
pivotal role in ITP. The production of antiplatekattibodies by B cells
requires antigen-specific, CD4-postive, T-cell héd@lso is possible that
in some ITP cases, cytotoxic T cells play a roleha destruction of



