
 

 

P2Y12 RECEPTOR GENE POLYMORPHISM AND ANTI-
PLATELET EFFECT OF CLOPIDOGREL IN PATIENTS 

WITH CORONARY ARTERY DISEASE AFTER 
CORONARY STENTING 

Thesis 

Submitted in Partial Fulfillment for the MD degree in                              
Clinical and Chemical Pathology 

By 

Doaa Mohamed Mohamed Khafagy 
(M.B.B.Ch., M.Sc. in Clinical & Chemical Pathology) 

Supervised by 

Prof. Dr. Naguib Zoheir Mostafa 
Professor of Clinical and Chemical Pathology 

Faculty of Medicine 
Cairo University 

 

 Dr. Amr Hassan Mostafa 
Assistant Professor of Cardiology 

Faculty of Medicine 
Cairo University 

 

Dr. Samah Mohamed Abd Elhamid 
Assistant Professor of Clinical and Chemical Pathology 

Faculty of Medicine 
Cairo University 

 

Dr. Nelly Nader Abdel-Dayem Abulata 
Lecturer of Clinical and Chemical Pathology 

Faculty of Medicine 
Cairo University 

 
Faculty of Medicine 

Cairo University 
2012 



 

 

 

 ��� هللا ا���	� ا�����
 

 

بِّ ــــــَو�ُ     � رَّ
�	ــــــِزْد�ِ ْ�ِ � ً    ـــــ

 

                                       
 %$ق هللا ا�"!��                         

 

  ط( )'رة 
 )١١٤آ-, (



 

 

  
AAcckknnoowwlleeddggmmeenntt    

 

 

First and foremost thanks to ALLAH,  

the most merciful 

I wish to express my deep appreciation and sincere gratitude to 

Prof. Dr. Naguib Zoheir Mostafa,    Professor of Clinical and 

Chemical Pathology, Faculty of Medicine, Cairo University, for his 

close supervision, valuable instructions, continuous help, patience 

and guidance. He has generously devoted much of his time and effort 

for planning and supervision of this study. It was a great honor to 

me to work under his supervision.  

I wish to express my sincere gratitude to Dr. Amr Hassan 
Mostafa, Assistant Professor of Cardiology, Faculty of Medicine, 

Cairo University,    for his cooperation.    

No words can fulfill the feeling of thanks I carry to Dr. Samah 

Mohamed Abd Elhamid, Assistant Professor of Clinical and Chemical 

Pathology, Faculty of Medicine, Cairo University,    for her continuous 

meticulous support and supervision. 

Last, but not least, I must express my deepest thanks to Dr. 
Nelly Nader Abdel-Dayem Abulata, Lecturer of Clinical and 

Chemical Pathology, Faculty of Medicine, Cairo University, for her 

continuous help, simplicity and kind advice.    

Doaa Mohamed Khafagy 



 

 

  

Dedication 
 

 

I dedicate this work to my Family, for supporting, 
helping and pushing me forward all the time 

 



Abstract 

Background: Platelets play a key role in the pathophysiology of thrombosis. 
Among the multiple mediators of platelet activation, adenosine diphosphate (ADP) 
plays a pivotal role. Genetic polymorphisms of the P2Y12 ADP receptor have been 
described which may influence the activation of this receptor by ADP or the 
response of patients to platelet inhibitors. Patients and Method: The present study 
was conducted on 40 patients diagnosed with acute coronary syndrome and 40 sex 
and aged matched healthy volunteers. Platelet aggregation was assessed (before 
and after clopidogrel administration) and Genotyping of the T744C polymorphism 
of the P2Y12 receptor gene was carried out using the PCR-RFLP method. Results: 
Platelet aggregation of the patients before clopidogrel administration had a range 
of 54 – 183 and had a range of 4 – 113 after the administration of Clopidogrel. 
72.5% of the patients had a wild allele (TT) while 27.5% had a C allele 
(heterozygous CT, homozygous CC). On the other hand 97.5% of controls had 
wild allele (TT) while 2.5% had a C allele (heterozygous CT, homozygous CC). 
Conclusion: Our study found an association between the T744C polymorphism of 
the P2Y12 ADP receptor gene and platelet reactivity. Carrying C allele at this 
position is associated with an increased platelet activation response to ADP.   

Key words: Platelet Polymorphism; Platelet Aggregation; Acute Coronary 
Syndrome; Clopidogrel 
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INTRODUCTION 

latelets play a key role in the pathophysiology of thrombosis. Among 

the multiple mediators of platelet activation, adenosine diphosphate 

(ADP) plays a pivotal role. Adenosine diphosphate binds to neighboring 

platelets through two G-protein coupled receptors (P2Y1 and P2Y12) and 

the cation channel-coupled P2X1 receptor (Kunapuli et al., 2003). The 

activation of P2X1 receptor mediates a rapid transient calcium ion influx 

in platelets but does not play a major role in platelet aggregation 

(Kunapuli et al., 2003).  

Stimulation of the Gq-coupled P2Y1 receptor activates phospholipase 

C and induces a transient rise in cytosolic calcium resulting in a platelet 

conformational change and in weak, transient platelet aggregation (Jin et al., 

1998). Activation of the Gi-coupled P2Y12 receptor by ADP liberates the Gi 

protein subunits αGi and βγ, which couple to independent signaling events 

and lead to a sustained platelet aggregation (Geiger et al., 1999).  

The subunit αGi decreases the platelet cyclic adenosine monophosphate 

(cAMP) level through the inhibition of adenyl cyclase. This decrease in cAMP 

production leads, in turn, to a reduction in the activation of specific protein 

kinases, which can no longer phosphorylate the vasodilator-stimulated 

phosphoprotein (VASP); VASP phosphorylation is crucial for GP IIb/IIIa 

receptor inhibition (Geiger et al., 1999). The subunit βγ activates the 

phosphatidylinositol 3-kinase, which is an important signaling molecule for 

P2Y12-mediated platelet-dense granule secretion and GP IIb/IIIa receptor 

activation (Conley and Delaney, 2003).  

Thienopyridines are irreversible inhibitors of the ADP P2Y12 

receptor. Ticlopidine is a first-generation thienopyridine, which, in 

combination with aspirin, has shown to be beneficial in preventing 

thrombotic complications after coronary stenting (Michelson, 2008). 
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Today clopidogrel, a second-generation thienopyridine with similar 

efficacy, has largely replaced ticlopidine due to its better tolerability 

profiles and is currently the antiplatelet treatment of choice for prevention 

of stent thrombosis (Smith et al., 2006). Variability in platelet response to 

clopidogrel and its clinical relevance have been well described. However, 

the underlying mechanisms remain unclear. Genetic polymorphisms of 

the P2Y12 ADP receptor have been described which may influence the 

activation of this receptor by ADP or the response of patients to platelet 

inhibitors (Ziegler et al., 2005).  

Fontana et al. found sequence variations in the P2Y12 gene that 

might explain the interindividual variability in ADP-induced platelet 

aggregation. Four single-nucleotide polymorphisms and a single-

nucleotide insertion polymorphism in the P2Y12 gene were discovered. 

The T744C polymorphism is one of these polymorphisms that have been 

associated with enhanced platelet aggregation suggesting a possible 

mechanism for modulation of clopidogrel response (Fontana et al., 

2003). 

Prasugrel is a new thienopyridine, with rapid and consistent 

inhibitory effects on platelet aggregation. It has a distinct chemical 

structure, which permits conversion to its active metabolite with less 

rigorous dependence on specific cytochrome P-450 enzymes than other 

thienopyridines (Wallentin et al., 2008). 
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AIM OF THE STUDY 

he aim of the study was to determine the frequency of 

polymorphism in P2Y12 receptor gene (T744C Polymorphism) and 

to assess whether or not the clopidogrel response may be influenced by 

this gene polymorphism in patients with acute coronary syndrome after 

coronary stenting.  
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