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ABSTRACT

Introduction: Clopidogrel, the first-choice antiplatelet agent for patient undergoing Per-
cutaneous Coronary Intervention (PCI) along with Aspirin. Clopidogrel resistance is one
of the major obstacles that cause MACE and failure of PCI. Kinase Insert Domain (KDR)
gene responsible for VEGFR2 coding, the major receptor that translates VEGF ligand. The
rs2305948 SNP in VEGFR2 gene has been documented to be involved atherogenesis and
in CAD pathogenesis. Aim: To study the impact of KDR gene polymorphism rs2305948
on clopidogrel resistance in patients undergoing elective PCl. Methods: A case control
study with 324 patients documented for elective PCI whom divided according to platelet
aggregation level measured into (CR) with 111patients and (NCR) that consists of 213 pa-
tients. Serum lipids and VEGFR2 levels, BMI and platelet count were measured. Genotype
for rs2305948 was done by PCR-RFLP. Results: Allele frequency and genotype results
indicate a significant association with the pathogenesis of CR in all models in CR group
compared to NCR group, a significant correlation for T allele with LDL, cholesterol and
serum VEGFR2 in dominant and co-dominant models. RFLP-PCR results were documented
by gene sequencing and results were compatible with HWE. Conclusion: rs2305948
SNP is associated with occurrences of CR and have an influence in the development of

other metabolic changes.
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1. INTRODUCTION

Coronary Heart Disease CHD is
a global leading cause of death re-
sult in 18 million deaths per year in
2016 with a cost of nearly $220 bil-
lion. Also, it is expected to increase
to nearly 24 million deaths/year
with an increase in cost by 100% (1).
CHD occurs due to genetic and envi-
ronmental risk factors such as DM,
obesity, HT, smoking, alcohol con-
sumption, sedentary life style. These
factors lead to many defects on the
cellular and molecular levels in ve-
sicular inner wall that will end with
formation of atherosclerotic lesion
(2). The instability or rupture of ath-
erosclerotic plaque is a superior trig-
gering agent for the development of
acute coronary syndrome (3). If the
plaque becomes unstable and rup-
tures thrombosis, stroke, or myo-
cardial infarction (MI) occurs. In a
worldwide scale, from each 3 deaths,

there is a single death related to the
rupture of a vulnerable plaque due to
CHD (4). Despite numerous pharma-
cological interventions, PCI is still
the management of choice for ath-
erosclerotic plaque which produces
ischemic heart disease (5).

1.I. Percutaneous
Intervention (PCI)

PCI is the first-choice live saving
maneuver for patients with STEMI
attack, especially during the first
two hours after documentation. It is
used Ali A. Ahmedi, Najah R. Hadil,
Khalid I. Amber2 to restore myo-
cardial coronary perfusions (6). The
success of PCI is evaluated by clin-
ical examination, angiography, pre-
operatively and after disappear-
ance of the MACE. PCI performs
rapid and more efficacious relief of
ischemic sign and symptoms com-
pared to noninvasive managements
(7). The main problem that takes a

Coronary

ORIGINAL PAPER / ACTA INFORM MED. 2020 SEP 28(3): 202-208



large concern regarding PCI procedure is the forma-
tion of a new thrombus (restenosis) that threats the life
of the patient and may result in a new MI and death
(8). The primary cause for thrombosis is platelet aggre-
gation that will drive the formation of the fibrin mesh.
So, the white thrombus is formed at first consisting
mainly from platelet. Then, the red thrombus is later
formed involving other components of blood (9). To in-
hibit this bad prognosis, the use of antiplatelet drugs (i.e.
P2Y12 blockers as clopidogrel) is crucial. Also, the treat-
ment guidelines recommend the use of dual anti platelet
therapy (Aspirin and Clopidogrel), not only for patient
whom has undergone PCI but also to patients with IHD
(10). There is a large variability in the response of patient
to standard doses of clopidogrel. These responses vary
from bleeding in some patient (indicating a need to re-
duce the dose) or formation of a thrombus indicating that
the patient doesn’t’t respond to the effect of clopidogrel
as an inhibitor of platelet aggregation (clopidogrel resis-
tance). In this case, there is a need to switch to another
antiplatelet drug (i.e. Ticagrelor) (11). Some evaluating
tests of clopidogrel that function as platelet aggregation
inhibitor in human have been developed as Flow cytom-
etry, Platelet function analyzer -100 system, Verify Now
Test and Impedance aggregometry (12).

1.2. Platelet: Giulio Bizzozero, the Italian re-
searcher and Doctor, was the first who clarified the vital
role for platelet in homeostasis and thrombosis in 1881
(13).

Platelet plays a major role in the complex process of
homeostasis that utilizes many proteins and different
biological interaction to produce its final outcome (for-
mation of thrombi) (14).

1.3. Process of coagulation and thrombus for-
mation

Change in vascular blood flow hemodynamic, espe-
cially in coronary arteries, stimulates platelets adher-
ence to the sub-endothelial proteins, specifically col-
lagen and vWE, resulting in platelet activation, aggrega-
tion and lastly, the formation of platelet plug at the injury
position (15). Normally, RBC travels in central lamina,
and platelet circulation takes place at a place periphery
of blood vessel, very close to the vascular endothelium.
So, any stress factor (atrial fibrillation, infection, cancer,
vessel injury) will cause platelet interaction with ad-
hesive molecules at the damaged endothelial cells (16).
The result of this is activation of (IIb/Illa) receptor, that
has the ability for fibrinogen binding and allows cross
linking to adjacent platelet causing their aggregation
and forming platelet thrombi (17). ADP, the main acti-
vator of platelet aggregation through binding to its P2Y1
and P2Yi12 platelet surface receptors (18). ADP is released
from both endothelial cells and RBC due to shear stress
and damage of blood vessels. Additionally, ADP is re-
leased by activated platelets, from their dense granules.
Regarding platelet aggregation process, it is proved now
that P2Y12 and P2Y1 are present in human platelet and
vascular endothelial cells (19).

1.4. VEGFR2

Kinase insert domain receptor, other names are vas-
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cular endothelial growth factor receptor 2 (VEGFR-2),
CD309 (cluster of differentiation 309) and Flki1 (Fetal
Liver Kinase 1). The gene responsible for encoding
VEGFR2 called Kinase Insert Domain gene (KDR) (20).
VEGFR2 mediates endothelial cell survival through di-
rect activation of PI3K that will phosphorylate PKB/AKT.
When AKT is activated it will inhibit apoptosis of endo-
thelial cells via phosphorylation of caspase 9 and (BAD)
which result in deactivation of their pro-apoptotic ac-
tivity (21). VEGFR2 increases permeability of the vas-
cular endothelium by activation of endothelial nitric
oxide synthase through AKT induced phosphorylation
of eNOS or via PLCy dependent Ca2+ influx with the sub-
sequent increase in production and level of nitric oxide
(NO) (22).

1.4.1. VEGFR2 and polymorphism

KDR gene is the gene that is responsible for the expres-
sion of VEGFR2. It is located on chromosome 4 on the
long arm q at location 12. VEGFR2 consists of 1,356 amino
acids and considered as the main receptor that translates
the binding of VEGFA ligand to mediate cellular migra-
tion, proliferation and apoptosis resistance (23. The
splicing of the KDR gene result in 679 AA amputated the
extracellular domain of the receptor and produce a sol-
uble sVEGFR2 which circulate in the blood stream and
act as a selective inhibitor for lymphatic blood vessel
growth (24).

1.5. The +1192C>T (rs2305948) SNP in KDR gene

At the + 1192 position on the exon 7, the replacement
of C allele by T nucleotide takes place. This causes ab-
normal production of amino acid with its consequence
alteration of VEGFR2 function or what is called no syn-
onymous substitution (25).

1.6. Clopidogrel

Plavix® (clopidogrel bisulfate) belong to the second
generation thienopyridine with irreversible inhibitory
effect of its active metabolite to P2Y12 ADP receptors that
mediates platelet activation and aggregation (26). Fol-
lowing GIT absorption, nearly 85% of the prodrug suffers
inactivation by hydrolysis via carboxyl esterase enzyme
and the only available clopidogrel percentage which is
15% will be activated by the hepatic cytochrome P450
system, mainly through CYP2Ci19 isoenzyme. Clopido-
grel antiplatelet activity has been evaluated by many
studies trying to explain the poor response in inhibiting
platelet aggregation through the effect of gene single
nucleotide polymorphism of the activating enzyme
CYP2C19 (27). Additionally, there are other important
contributing factors such as drug interaction (28), epi-
genetic factor, disease and demographic factors (29). Re-
cently, there has been large concern and orientation in
scientific researches towards genetic single nucleotide
polymorphism as an effective contributor behind di-
minished activity of clopidogrel in inhibiting platelet
aggregation (30). The recent studies clarify the signifi-
cant association of genetic polymorphism in VEGFR2
gene receptor which is rs2305948 with atherosclerotic
and coronary heart diseases (31, 32). So, it is possible that
poor response to clopidogrel in Iraqi Arabic population
may be attributed to this genetic variation (33).
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2. AIM

The aim of the study is the impact of KDR gene poly-
morphism rs2305948 on clopidogrel resistance in pa-
tients undergoing elective PCI.

3. MATERIAL AND METHODS

This study is a case-control study, comprised of two
groups (persons who have CR and NCR control group).
The collection of specimens was done from September
2018 till February 2019.

2.1.  Criteria for including patients in the study

Inclusion criteria:

The following criteria have been followed for patients
whom included in the study:

a) Iraqi Arabic race,

b) Age is between 30 to 70 years old, and

¢) Documented CHD and need for PCIL.

Exclusion criteria:

a) HF and impairment in renal function,

b) Hepatic impairment,

c) Any recent hemorrhage,

d) Surgical intervention within 1 month before PCI,

e) Allergic reaction to clopidogrel, heparin, aspirin or
for contrast media, and

f) Patients who have not responded to the change of PPI
(omeprazole or esomeprazole) into pantoprazole.

Approval from the Ethical Committee (in the Faculty
of medicine, Kufa University, was taken for the protocol
of the study. Written plus oral approval for the study
procedure had been taken from all patients who were
enrolled in the study.

2.2. Preparation of patients for the study and PCI
procedure

All enrolled patients have been examined and doc-
umented by specialist physicians for the criteria of in-
clusion and exclusion. They were selected from Al Najaf
Center for cardiovascular surgery and cardiac catheter-
ization in AL-Sadder Teaching Hospital in Al Najaf Al
Ashraf governorate. The enrolled patients 324 were pre-
pared at least one week before PCI procedure as follow:

a) Taking dual anti platelet therapy (75mg of clopido-
grel+100 mg of aspirin) daily for at least one week before
Pb)CI (34).

b) Admitting to hospital at least 24 hours before the
PCI operation.

c) Shaving the pubic region.

d) Taking the loading dose of clopidogrel (600 mg) by
taking 2 tablets every 2 hours in the last 12-14 hours be-
fore operation (35).

e) For all patients on omeprazole and esomeprazole,
these PPI were replaced with pantoprazole before PCI
(36).

2.3. Blood Sampling

Blood sample was taken from each patient from vein
and Puncturing of the vein was done at the morning be-
fore subjecting to PCI procedure while the participants
were fasting, (prior to PCI and after the 600 mg loading
dose of clopidogrel). blood with a quantity of five millili-
ters of were taken from all then it was separated to three

portions (37):
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a) One ml was placed in heparinized tube specific for
multiplate analyzer.

b) Two mills were placed in EDTA tube for DNA ex-
traction and platelet count.

c) The last two ml were placed in a plane tube with
normal room temperature for serum analysis.

After 10-15 minutes’ coagulation occur for sample in
the plane tube, then centrifuge samples at 2000 xg for
fifteen minutes after separation, many portions of serum
were warehouse at -20°C for phenotype analysis.

The heparinized blood sample for platelet responsive-
ness test doesn’'t't required centrifugation, it used di-
rectly for applying the test.

2.4. Groups of the study

All enrolled patients were subjected to the ADP test by
Multiplate® analyzer to detect the clopidogrel resistance.
According to the result of test; the enrolled patients were
divided into patient group that includes patients that the
clopidogrel drug failed to inhibit aggregation of platelet
in their blood (Clopidogrel Resistance group) and pa-
tients that respond to clopidogrel anti-platelet activity
(control group or Non Clopidogrel Resistance group).

2.4.1. The patients group (CR group)

The first group is Clopidogrel Resistance group CR
with 111 patients in which clopidogrel failed to inhibit
platelet aggregation (74 males and 37 female) with age
range (55.82+9.31) from the total 324 contributors in this
study.

2.4.2. Control group (NCR group)

This second group is a non Clopidogrel Resistance
group with 213 patients (159 male and a 54 female) with
age range (57.67+7.99) was selected according to their re-
sponsiveness to clopidogrel therapy after clopidogrel
loading dose according to results obtained for analysis of
high on treatment Platelet Reactivity by using the Multi-
plate® analyzer by Roche Company.

Determination of Phenotype

Parameters of Anthropometry as height (meter),
weight (kg) obtained by regularized methods. The esti-
mation of BMI done; weight (kg), height (square meter),
serum cholesterol, Low-density lipoprotein-choles-
terol (LDL-C), serum triglycerides (TG), serum VEGFR2
and high-density lipoprotein- cholesterol (HDL-C) were
measured.

2.5. Genotype measurements

Extraction of DNA was done by the employment of
purification kit for DNA (Promega). PCR- (RFLP) tech-
nique was used for determination of Genotype regarding
VEGFR2 SNP (rs2305948). The amplification was done
using suitable primers and a HGMM mix kit (Promega).
PCR Product was digested with restriction enzyme
(Promega). Separation of digested products was done by
the employment of 3% agarose gel.

Statistical analysis

SNP Primers

F-ATCCTTGGTCACTCCGGGGTA
Rs2305948 B TATGCTGTGCTTTGGAAGTTCAG Rsal

Restric. Enz.

Table 1. The sequence of rs2305948 SNP (38)

Continuous variables were illustrated by mean +SD.
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Student’s t-test to express the means variance between
CR and NCR. ANOVA test was applied for describing level
rates of continuous parameters in genotypes through the
SPSS v. 25 software (Chicago, IL SPSS Inc), non-numer-
ical variables were used to express genotype distribu-
tion and allele frequency, Chi-squared test to assess the
existence of differences of these variables. If p value was
<0.05, then variations are considered significant.

Logical regression was obtained by SPSS software, to
predict the relevance of allele frequencies and genotype
to CR with various models of inheritance table 2.9. The
rs2305948 SNP of KDR gene, it's C was the major allele;
and T was the minor allele. The models of inheritance
were summarized in table (3). Odds ratio (OR) is the ex-
pression for the results regarding dissection for allele
frequencies and genotype allocation, P-value and con-
fidence interval (CI- 95%). Outcome adjustment for sex,
age, BMI, HT, DM and smoking, OR, CI 95% and P-values
were re-estimated.

4. RESULTS

This research with 324 participants revealed CR group
with a (111) patient with a 34.26% and a NCR group with
213 patients according to CR test done through Multi-
plate® analyzer device by Roche company.

5.I. Genotyping

By evaluating the ratio of A260/A280, concentration

Kind of cycle temperature time Cycle number
Initial Denaturation 95C 5 minutes 1
denaturation 95C 1 minute
Annealing 58C 1 minute 30
Extension 72C 1 minute 1
The final Extension 72C 10 minutes 1

Table 2. Schedule protocol of PCR for rs2305948

The Impact of Kinase Insert Domain (KDR)

100bp

RFLP Rsal enzyme

WAAVAINAYAVATVNAVVVAVY
IRVAYAYAVSONAVAVATAPNVavivaVay

Figure 1. (A) PCR product of rs2305948 with 151 bp. Ladder with 100 bp
was used (B) Fragment of DNA for rs2305948, lanes number 1, 3,8,9,10,11
represent the wild genotype (CC), Lanes number 4 and 15 represents

the heterozygous genotype (CT), Lane number 6 represents homozygous
recessive genotype (TT). 50 bp and 100 bp ladders were used as ladders
located on both side of the mold with the symbol (M), (C,D) genotype
sequencing.

and purity were detected. The amplification product
for VEGFR2 receptor gene polymorphism for rs2305948
(+1192C>T) is 151 bp. Results of amplification were ana-
lyzed and confirmed by electrophoresis on agarose gel as
illustrated in figures 1 and 2 respectively.

5.2. RFLP analysis
The digestion of PCR product of rs2305948 SNP of
Genotype No of bands Size of bp
Wild type cc 2 19,132
Heterozygous CT 3 19, 132, 151
Homozygous 1T 1 151

Table 4. Digestion results for rs2305948

VEGFR2 gene has been carried out by Rsal restriction

Parameter NCR (control) CR P value ’
No. (male/female) 213 (159 /54) 11 74/37) 013 enzyme. The agarose gel electrophoresis has been used to
: Age 5767 £7.99 25 822 931 0.062 examine the digestion products. The outcomes demon-
BMI 28712423 2042 + 4.74 0170 strated two (19, 132 bp) bands of wild type (CC), one (151
Cholesterol (mg/dl)  288.00+9.64  200.67+1075 0023  0P) band of homozygous (TT) and three (19, 132, 151 bp)
G 20079+ 18.63  238.51+1945  0.299 bands of heterozygous (CT) genotypes as illustrated in
VLDL 4815+ 3.67 47.70 = 3.89 0.305 Figures 1, 2 and Table 4. These results confirmed by the
LDL 20739+ 1153 210.43 + 13.20 0.033 gene sequencing which was done for the rs2305948 as il-
HDL 3245+319 3254346 0815 lustrated in Figure 3. ‘
Platelet count (x103/ Estimation of Genotype and AlleleFrequencies
mm3) 200.41£4362 2492126133 0182 For the rs2305948 SNP, all genotyping and allele fre-
KDR (pg/ml) 8075 + 687 8098+ 731 0.779 -
Diseased vessels 157 90 0.569 subject x2 P value
HT 192 102 0.90 CR 0.232 0.630
DM "9 60 0.86 NCR 1.634 0.201
Smoker 103 62 0.46
CCBs 37 22 0.653 Both 1.866 0.393
ACEI/ARBs 51 35 0.268 Table 5. Results of HWE analysis for rs2305948
B-Blockers 131 70 0.894
Diuretics 64 38 0.580 quencies model shows a significant association with
PPI 33 26 0.150 the occurrence of clopidogrel resistance before and
Nitrates 104 59 0.672

Table 3. Baseline characteristics of study groups
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rs2305948 Control CR Unadjusted Unadjusted P-value Adjusted Adjusted P_value
(C/T) N=213 N=11 OR. (95%Cl) OR. (95%Cl)
Co-dominant
CC (Ref.) 173 66
CT 36 38 2.76 1.61-4.73 0.000 313 1.76-5.57 0.000
1T 4 7 458 1.30-16.18 0.01 5.4 1.49-19.59 0.01
Dominant
TT+CT vs. CC 40 45 2.86 1.711-4.76 0.000 3.28 1.90-5.68 0.000
Recessive
CC+CT (Ref.) 209 104
1T 4 7 35 1.002-12.22 0.05 3.83 1.08-13.16 0.03
Additive
2(TT)+CT 44 52 3.09 1.89-5.06 0.0001
MAF (T) 10.32 23.42 3.51 1.006-12.28 0.04

Table 6. Genotype and allele frequency results of rs2305948 before and after adjustment of (BMI, sex, age, HT, DM, and Smoking)

Clinical charac- cC CT 1T

CC+CT show an obvious significant correlation

teristic (66 patients) (38 patients) (7 patients) P-value with CR group before (OR=3.5, CI 95%=1.002-
LDL M38041373 20468970 2094241531 0,002 12.22, P=0.05) and after adjustment (OR=3.83, CI
+ + + ..
(mg/dI) T e e ) 95%=1.08-13.16, P=0.03). At the additive pattern,
VLI/)dI_I 47315325 18.50+4.84 47+3.41 0.28 2(TT) + C'Ii genotype was also significantly as-
(mg/dl) sociated with CR group (OR= 3.09, CI 95% =1.89-
HDL 32.46+2.85 32.34+3.98 34.28+5.40 0.38 5.06, P=0.0001). The minor allele (T) frequency
(mg/dI) . . . .
16 was elucidate to be significantly increased in CR
(mg/dI) 236.59+16.27 242.5+24.23 235+17.07 0.29 patients Compared with control group (OR=3.SI,
Cholesterol CI 95%=1.006- 12.28, P=0.04). Settlement for age,
(m/d) 293.63+11.38 285.52+7.14 290.71£11.70 0.000 sex, BMI, DM, HT and smoking did not change
BMI 28645471 2884400 29952455 0762  ‘heresultsasinTableo.
(kg/m2)
'3(':;3'3‘*/‘;;”3')“ 25084+26.64  266.21:22.29 24371826 0073 9 DISCUSSION
Platelet aggregation test for clopidogrel re-
‘(’pE;m)z 7682.72+135.47 8458.81+617.67 10067.14£153.07 0000  Sponsiveness was done for the entire partici-

pant in the study. According to the results, it was

Table 7. Biochemical characteristic of CR patients with genotype of rs2305948 SNP in

the VEGFR2 gene under co dominant model

found that 111 patients from the total 324 patients
whom had been enrolled to PCI procedure ex-
pressed a resistance to the effect of clopidogrel

Clinical characteristic  CC (66 patients) CT +TT (45 patients)  P-value with a percentage of 34.26% in our Iraqi Arabic
LDL (mg/dI) 213.84 +13.73 205.42+ 10.69 0.0008 enrolled population and this result is in coordi-
VLDL (mg/dI) 47.31£3.25 48.22+4.65 0.227 nate with the study of (39) which states that the

HDL (mg/dI) 32.46+2.85 32.64+4.22 0.788 CR prevalence ranges from 5% to 44 % .
TG (mg/dI) 236.59+16.27 201.11£23.27 0.230 VEGFR2 gene rs2305948 SNP genotype and allele

Cholesterol (mg/dl) 293.63+11.38 286.33+8.07 0.0003  frequency
BMI (kg/m2) 28.64x4.71 29.01413 0.760 According to best of our knowledge, this study
Platelet count (x103/mm3)  259.84+26.64 262.71%£22.25 0.553 is the second study around the world and the first
VEGFR2 (pg/ml) 7682.72+135.47 8709+819.46 0.000

study in Iraq, the Middle East, Iran and Turkey

Table 8. Biochemical characteristics of CR in patients with genotype of rs2305948 in

VEGFR2 gene under dominant model.

co-dominant model that show a significant association
with CR before and after adjustment of the study param-
eters (OR=2.76, CI 95%=1.61-4.73 P=0.000) and (OR=3.13,
Cl95%=1.76-5.57, P=0.000) respectively. The minor ho-
mozygous genotype (TT) clarifies a significant associ-
ation with CR before and after adjustment for param-
eters of the study (OR=4.58, CI 95%; 1.30-16.18, P=0.01I)
and (OR=5.4, CI 95%; 1.49-19.59, P=0.0I) respectively.
At the dominant pattern, TT+CT genotypes within CR
persons were assure to be significantly associated with
CR (OR=2.86, CI 95% =1.71- 4.76, P=0.000) at the unad-
justed model and (OR=73.28, CI 95% =1.90- 5.68, P=0.000)
at the adjusted model. The recessive model of genotype

206

(Iraq surrounding countries) that investigate
clopidogrel resistance from Pharmacogenomic
aspect through the existence of genetic polymorphism
in the VEGFR2 gene, specifically; the rs2305948.
Outcome data of the rs2305948 SNP of KDR gene re-
vealed a significant association with the presence of
clopidogrel resistance in the Iraqi Arabic population en-
rolled in the study. Before adjustment of the study pa-
rameters (BMI, HT, DM, smoking, age and sex) and under
the co-dominant model, patients whom carry the minor
homozygous genotype (TT) with the heterozygous geno-
type (CT) have five folds and three folds increased in the
risk to display the clopidogrel resistance respectively
compared to the carriers of the wild type (CC) genotype.
Additionally, under the dominant and recessive models
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there was also a significant association with a two-fold
and three-fold increase in the risk to develop CR respec-
tively. This clarifies the strong influence of the rs2305948
SNP on CR. Carriers of the T allele (MAF) in the disease
group (CR) are present with an increase in the risk to de-
velop CR by more than three-folds as in Table 6. These
results are in consistence with the study of (Zhang et al,
2016) (33). Adjustment of the BMI, HT, DM, smoking, age
and sex doesn't't affect the outcome significantly as in
table 6. This may be due to the fact that all the enrolled
patients are with CHD; so, all of these factors have the
same influence on both the clopidogrel resistant group
and the non-clopidogrel resistant group giving the ad-
vantage for the genetic polymorphism to have promi-
nent influence on this issue as illustrated in Table 6.

Forthe rs2305948, the serum level for VEGFR2, platelet
count, serum lipids (LDL, VLDL, HDL, TG and choles-
terol) and the BMI, were all tested with both the domi-
nant model and the co-dominant model. The results as
in tables 7 and 8 revealed the following:

a) Under the co-dominant model, the significant cor-
relation of the MAF (T) with LDL and cholesterol con-
centration indicates a crucial role of these lipids on in-
creasing the hazard to induce platelet aggregation and
thrombus formation. Additionally, there was a signifi-
cant link for the (T) allele with the increased serum level
of VEGFR2. This indicates that the loss of function of
VEGEFR2 receptor is due to the strong impact of this SNP
through alteration the response of VEGFR2.

b) Under the dominant model, the same results as in
the co-dominant model, but the impact of T allele was ex-
panded to include a significant correlation with platelet
count in blood. This correlation introduces an additional
evidence for the influence of this SNP on diminishing
the effect of clopidogrel as an inhibitor for platelet ag-
gregation. Indeed, the rs2305948 is located on the exon
7, which is considered as a coding region. So, this SNP
will change the normal amino acid sequence with con-
sequence protein change that alters the gene expression
for VEGFR2 receptors and leads to their dysfunction
(40). The genotype and allele frequency for the investi-
gated SNP (rs2305948) are consistent with Hardy Wein-
berg Equilibrium (HWE) as illustrated in Table 5.

This indicates that the genotype allocation is constant
in Iraqi Arabic population. So, any disturbance regarding
the genotype and allele frequency will accounts for the
involvement of this SNP with the pathogenesis of CR.
Regarding the genetic power, it was 85.3% for rs2305948
which potentiate the research results as a level of 80%
considered an accepted level for logical decision. The
RFLP-PCR analysis results of the (rs2305948) was con-
firmed by gene sequencing which obviously clarifies the
correct results of the analysis and the existence of this
genetic polymorphism with its strong impact on the oc-
currence of CR.

6. CONCLUSION

The results of this study clarify that the rs2305948 SNP
in the KDR gene have a strong influence on the presence
of clopidogrel resistance in Iraqi Arabic population.
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