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Abstract 
 

 

Idiopathic thrombocytopenic purpura (ITP) is an acquired autoimmune disease 

with many immune dysfunctions. Cytotoxic T lymphocyte antigen 4 (CTLA-4) 

is a T-lymphocyte surface molecule that can down modulate and terminate 

immune responses. Recently, several studies have confirmed that some 

polymorphisms of this gene can influence its expression level, therefore 

speculating that they might be associated with autoimmune diseases. In order to 

investigate the role of the CTLA-4 gene in ITP, we investigated A49G 

polymorphism of the CTLA-4 gene in 30 ITP patients and 20 healthy controls 

through polymerase chain reaction (PCR)-restriction fragment length 

polymorphism. No significant differences were revealed in genotypes and allele 

distributions between the patients with ITP and the controls. 

 

Keywords:  CTLA-4,   ITP,  T lymphocyte,   PCR-RFLP,   Polymorphism . 
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Introduction 

Idiopathic thrombocytopenic purpura (ITP) is a bleeding disorder in 

which the immune system destroys platelets, which are necessary for normal 

blood clotting.ITP is sometimes called immune thrombocytopenic purpura.ITP 

occurs when certain immune system cells produce antibodies against platelets 

.The antibodies attach to the platelets. The spleen destroys the platelets that 

carry the antibodies. In children, the disease sometimes follows a viral infection. 

In adults, it is more often a chronic (long-term) disease and can occur after a 

viral infection, with use of certain drugs, during pregnancy, or as part of an 

immune disorder.ITP affects women more frequently than men, and is more 

common in children than adults. The disease affects boys and girls 

equally(*McMillan , 2007).  

Autoimmune disorders are the result of disturbed immune tolerance to 

self-antigens. After the presentation of an antigen in conjunction with human 

leucocyte antigen(HLA) molecules on the surface of an antigen presenting cell 

to a specific T-cell receptor (TCR), costimulatory signals are required for the T-

cell responses. A number of co-stimulatory molecules are present on the T-cell 

membrane, which may have stimulatory or inhibitory effects on T lymphocytes. 

The cytotoxic T lymphocyte associated antigen- 4 (CTLA-4), also known as 

CD152, is expressed on T lymphocytes and inhibits the T-cell responses (Teft 

et al, 2006). 

 
 

The CTLA-4 gene is located on chromosome 2 (2q33).Many single 

nucleotide polymorphisms (SNPs) have been identified in the CTLA-4 gene that 

contains four exons and three introns. Among them, the −318C > T SNP 

(rs5742909) located in the promoter region, the 49A > G SNP (rs231775) 

located in exon 1, and the 6230A > G SNP (CT60, rs3087243) located in 3′-



 Introduction 
 

2 
 

untranslated region (3′UTR) have attracted more attention (Chistiakov et al, 

2006). 

 
   The A49G polymorphism in exon 1 of the CTLA-4 gene is especially 

important because it alters the structure of the CTLA-4 protein by causing 

Thr17Ala amino acid substitution. It has been suggested that this polymorphism 

reduces the inhibitory function of CTLA-4. The CTLA-4 A49G polymorphism 

was found to be associated with autoimmune diseases such as insulin-dependent 

diabetes, rheumatoid arthritis, systemic lupus erythematosus (SLE), multiple 

sclerosis, primary biliary cirrhosis, Hashimoto’s thyroiditis, and Graves’ disease  

(Dallos &Kovacs , 2005). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Introduction 
 

3 
 

Aim of the work 
 

The objective of this study is to examine the genetic association of A49G 

CTLA 4 gene  single nucleotide polymorphism in patients with idiopathic 

thrombocytopenic purpura. 
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Chapter 1 
Immune Thrombocytopenic Purpura 

Introduction 

Immune thrombocytopenic purpura (ITP) is a clinical syndrome in which 

a decreased number of circulating platelets (thrombocytopenia) manifests as a 

bleeding tendency, easy bruising (purpura), or extravasation of blood from 

capillaries into skin and mucous membranes (petechiae) (* Stasi et al,2008).  

    

Thrombocytopenia may be subdivided into four grades as follows: grade 

1 with a platelet count of 75,000-150,000/µL; grade 2 with a platelet count of 

50,000-<75,000/µL; grade 3 with a platelet count of 25,000-<50,000/µL; and 

grade 4 with a platelet count of <25,000/µL. The causative mechanisms of ITP 

are varied, making ITP a heterogeneous disorder. Thrombocytopenia may be 

caused by failure of or reduction in platelet production or by increased platelet 

destruction (Sekhon & Roy, 2006).  

Classification of  ITP 

     ITP is classified in to two types according to duration of disease :Acute 

(less than six months) and chronic (6 months or more) (George et al, 1996) & 

(Cines & Blanchette, 2002). 

Acute ITP usually occurs within few weeks after a viral or bacterial 

infection in approximately two thirds of patients. It may also follow an 

immunization such as for measles, mumps and rubella (MMR) . The majority of 

children with acute ITP (70-90%) spontaneously attain complete remission 

within 12 months after the initial diagnosis ( Di Paola & Buchanan, 2002). 

The remaining 10-30% of children develop chronic ITP. Some children 

with chronic ITP improve with the passage of additional time past 6 months 

from diagnosis. Others, especially those who are more markedly 

thrombocytopenic, may continue to require repeated treatments, frequent 
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follow-up and modification of their lifestyle. Some children may continue to 

respond to, but require, ongoing treatment, while others may never have 

respond well to treatment(s) or have initially responded to a treatment but then 

subsequently become refractory to it (Imbach et al, 1995). 
 

The term chronic refractory ITP refers to patients with persistent 

thrombocytopenia, (i.e. platelet counts of 20 000/ µL  or less) for more than 6-

12 months and at least minor bleeding manifestation , it occurs in 2-10% 

children presenting with acute ITP . They may (or may not) have failed 

splenectomy, and generally require further treatment to increase and sustain 

their platelet count to avoid bleeding complications. Since management of these 

patients is complicated and challenging, it creates frustrations for the patient, 

family and physicians (Impach et al, 1995). 
 

 Thrombocytopenia is classified as primary, also referred to as idiopathic 

thrombocytopenic  purpura, or as secondary to an underlying disorder . Both 

malignant and non malignant disorders can be associated with ITP. Within the 

non malignant disorders a great variety of conditions such as infections, 

immunodeficiency states, drug treatments (e.g. quinidine, heparin) and 

autoimmune diseases are included (Cines & Blanchette, 2002).     

 Incidence : 
 

The annual incidence of ITP is estimated to be 5 cases per 100,000 

children and 2 cases per 100,000 adults (Fogarity & Segal, 2007) , but these 

data are not from large population-based studies. Most cases of acute ITP, 

particularly in children, are mild and self-limited and may not received medical 

attention. Therefore, estimated incidences of acute ITP are difficult to determine 

and are likely to understate the full extent of the disease (Segal &Powe, 2006).    


