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ABSTRACT

Thromboembolism is one of important causes of death in B-thalassémia
especially with splenectomy and older age. This thesis focuses on platelet functions
and platelet activation in B-thalassemia major. The aim of this study is examination
causes and levels of in vivo platelet activation in B-thalassemia major. The indicators
were as follows, platelet function by platelet aggregation test, red cell membrane
phosphatidylserine (PS) exposure by flow cytometry, platelet morpiiology change by
scanning electron microscopy (SEM), plasma levels of 2 platelet activation markers
[B-thromboglobulin (B-TG) and platelet factor 4 (PF4)] by ELISA, CD63 expressing

platelets by flow cytometry, co-culture between normal platelets and thalassemic red cells



or plasma to determine their ability to activate the platelets and finally the correlations
among these parameters. The patients consisted of 38 B-thalassemia major and 12
B-thalassemia/Hb E, 16 patients with and 34 without splenectomy. All of blood samples
were collected before transfusion. The healthy control subjects comprised of 30 healthy
individuals. The levels of red blood cell parameters were signiﬁcaﬁtly lower in B-thalassemic
patients than in healthy subjects (p<0.05). However, platelet count was significantly
higher in the patients than in healthy subjects (p<0.05) and that in the patients with
splenectomy were significantly higher (p<0.05) than non-splenectomy. Platelet functions
in vitre of hypd—, norr_nlo-, hyper-aggregabilities were all observed in B-thalassemia. The PS
exposing RBCs in -thalassemia were significantly higher (p<0.05) than those in healthy
subjects and in patients with splenectomy were significantly higher (p<0.05) than non-
splenectomy. The platelet morphology changes observed under SEM, plasma levels
of B-TG and PF4 and CD63" platelets in B-thalassemia were significantly higher (p<0.05)
than those in healthy subjects and the gbod correlations were all demonstrated (all of the
1>0.700, p<0.01). All parameters, except PF4 levels and platelet morphology changes, in
patients with splenectomy were significantly higher (p<0.05) than those in non-splecnectomy.
Furthermore, the red cells and plasma of -thalassemia patients could stimulate normal
platelets to express CD63 on their membrane as seen in co-culture experiments. All of
these results indicate that the PS exposing RBCs in f-thalassemia is an important cause of
platelet activation, which may lead to thrombosis later. Since the procoagulant activity of
PS on outer RBC membrane can activate coagulation pathway that can further convert
factor V (FVa) and FXa to be a prothrombinase complex. Then the complex can further
induce thrombin generation. The thrombin is known to be able to activate the platelets

directly. This is a clear evidence of in vivo platelet activation in B-thalassemic patients.
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