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Abstract

Background: Intra-coronary Stent Restenosis (ISR) is a
common complication after Percutaneous Coronary Interven-
tion (PCI). There is an association between many genes such
as Toll Like Receptor 2 (TLR2), Adrenergic B2 Receptor
(ADRB2), platelet glycoprotein IIla, Nitric Oxide Synthase3
(NOS3), P2Y12 receptor (P2Y12), cyclin-dependent kinase
inhibitor (p27XiP ) and the process of intra-coronary stent
restenosis. Study of the genetic polymorphisms of these genes
is very important to detect which is protective against intra-
coronary stent restenosis, and which is risky for development
of this problem. Our study selected TLR2 gene to detect its
different genotypes involved in the problem of ISR.

Aim of Study: To find the association between TLR2
genotypes, polymorphisms and Intra-coronary Stent Restenosis
(ISR) complication after PCI procedures.

Patients and Methods: The study included 200 patients
with previous coronary revascularization by stent implantation.
All patients were re-admitted to coronary angiography because
of objective evidence of myocardial ischemia. The patients
were classified into two groups: Group (A) included 100
patients who developed ISR and Group (B) included 100
patients who did not develop ISR. The two groups were
compared regarding distribution of TLR2 genotypes and
alleles.

Results: 78% of patients with (GG) genotype, 14% of
patients with (GA) genotype and 7% of patients with (AA)
genotype developed ISR. There was no association between
TLR2 (GA), (AA) genotypes and risk of ISR when compared
by (GG) wild homozygous genotype (p>0.05, OR=1.2). We
also did not find any association between TLR2 gene alleles
and risk of ISR complication (»p>0.05, OR=0.9).

Conclusion: There was no association between different
TLR2 genotypes, alleles and risk of ISR development.
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Introduction

INTRA-CORONARY Stent Restenosis (ISR) is
a known problem after Percutaneous Coronary
Interventions (PCI) [1]. Restenosis is defined as
gradual re-narrowing of the vessel lumen to >50%
at the site of previously implanted stent or up to
Smm from the stent edges after percutaneous cor-
onary interventions procedures [2]. Vascular damage
induced by balloon inflation and stent placement
during PCI is followed by platelet and leukocyte
activation which release growth factors and cy-
tokines that cause Smooth Muscle Cells (SMC)
proliferation, extracellular matrix formation and
neo-intimal hyperplasia resulting in restenosis [3].
Some studies identified an association between
many genes such as Toll Like Receptor 2 (TLR2),
Adrenergic B2 Receptor (ADRB?2), platelet glyc-
oprotein IIla, Nitric Oxide Synthase 3 (NOS3),
P2Y12 recgptor (P2Y12), cyclin-dependent kinase
inhibitor (p  kip 1) and the process of intra-coronary
stent restenosis [4] . Our study is established to
detect the association between genetic polymor-
phisms of Toll Like Receptor 2 (TLR2) and the
process of intra-coronary stent restenosis. TLR2
is a class of protein that plays a key role in the
innate immune system [5]. As PCI induces vascular
injury, the host may need the inflammatory response
activated by TLR-2 for efficient local wound heal-
ing and prevention of restenosis. Mutation of TLR-
2 (Asp753GlIn) may result in a nonfunctional TLR-
2 which will become unable to initiate the protective
inflammatory process via this receptor, potentially
resulting in more frequent restenosis of the coronary
blood vessel at the site of implanted stent [6].

Aim of the study: To find the association be-
tween different TLR2 genotypes, polymorphisms
and intra-coronary stent restenosis complication
after PCI procedures.
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Patients and Methods

This study was carried out in the Cardiology
and Medical Biochemistry Departments at Zagazig
University in the period from March 2017 to March
2019. This study included 200 ischemic heart
disease patients who were treated by coronary
revascularization with stenting then re-admitted
to coronary angiography because of recurrence of
angina symptoms and positive non-invasive cardiac
stress tests. The coronary angiography confirmed
intra-coronary stent restenosis as re-narrowing of
the vessel lumen to >50% at the site of previously
implanted stent or up to Smm from the stent edges
[7] . Patients were excluded if they had intra-
coronary stent restenosis after primary PCI for
acute ST-elevation myocardial infarction, ischemic
attacks within 1 month after PCI and history of
previous dye allergy during catheterization. The
patients were classified into two groups: Group
with intra-coronary stent restenosis and Group B
with patent coronary stents each group included
100 patients. All patients were subjected to com-
plete history taking, physical examination, labora-
tory tests for hyperlipidemia, and blood sugar level,
twelve-lead surface ECG to detect ischemic chang-
es, coronary angiography and genetic studies.
Blood samples were taken from patients and col-
lected in EDTA tubes at baseline then genomic
DNA was extracted by following standard proce-
dures [8]. Each DNA sample was amplified in
multiple Polymerase Chain Reactions (PCRs) using
biotinylated primers. The PCR product had been
hybridized to a corresponding panel of sequence-
specific oligonucleotide probes that had been im-
mobilized in a linear array on nylon membrane
strips [9] . Genotyping was performed by operators
blinded to all patient data to detect the genetic
polymorphisms of TLR2 gene involved in the
problem of coronary stents restenosis [10].

Statistical analysis: Data collected throughout
history, laboratory investigations, genetic studying
entered to Microsoft Excel software for saving
then imported into Statistical Package for the Social
Sciences (SPSS) software for analysis. According
to the type of data quantitative data were represent-
ed as number and percentage. The following tests
were used to test differences for significance,
difference and associgtion of qualitative variables
by Chi square test (X), risk by Odds Ratio (OR).

p-value was set at <0.05 for significant results.

Results

According to genetic study of TLR2 gene in
ischemic heart disease patients who were previously

re-vascularized by coronary stenting, we found
three variant polymorphisms to TLR2 gene; a wild
homozygous (GG) genotype, heterozygous (GA)
genotype and homozygous mutant (AA) genotype
Fig. (1). This study compared both (GA) and (AA)
genotypes with (GG) genotype to detect which
genotype is protective against risk of intra-coronary
stent restenosis and which is risky for development
of intra-coronary stent restenosis. Patients with
(GQG) genotype and intra-coronary stent restenosis
were 78 cases (78%) and without intra-coronary
stent restenosis were 83 cases (83%). Patients with
(GA) genotype and intra-coronary stent restenosis
were 14 cases (14%) and without intra-coronary
stent restenosis were 12 cases (12%). We reported
that there was no association between TLR2 (GA)
genotype and risk of ISR development (p>0.05,
OR=1.2); patients with (AA) genotype and intra-
coronary stent restenosis were 7 cases (7%) and
without intra-coronary stent restenosis were 6 cases
(6%). There was no association between TLR2
(AA) genotype and risk of ISR development
(p>0.05, OR=1.2) (Table 1). Regarding genetic
alleles of TLR2 gene, patients with (G) allele and
intra-coronary stent restenosis were 167 cases
(83.5%) and without intra-coronary stent restenosis
were 165 cases (82.5%). We did not find any
significant association between TLR2 gene's alleles
and risk of ISR complication (p>0.05, OR=0.9).

Fig. (2).

Table (1): Gene and alleles distribution between studied

groups.
TSR NO OR »-
N % ~N %6 (CI1 95%) value
TLR2:
GG 78 78 83 83
GA 14 14 12 12 1.2 (0.54-2.8) 0.61
AA 7 7 6 6 1.2(0.39-3.9) 0.71

G allele 167 83.5 165 825 0.9(0.55-1.6) 0.79

Fig. (1): Polymerase chain reaction assay for TLR2 ho-
mozygous wild (GG) genotype.
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Fig. (2): Shows difference between both groups regarding
TLR2 genotypes and alleles.
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Discussion

Normally TLR2 (GG) genotype has a protective
role against exaggerated inflammatory response
induced by vascular injury during PCI procedures
and prevention of intra-coronary stent restenosis
[11] . Regarding other genotypes of TLR2 gene
involved in the inflammatory process of intra-
coronary stent restenosis this study could not find
any association between TLR-2 genetic polymor-
phisms and risk of 1SR development after PCI
procedures. These results were in disconcordance
with Hamann and Gommaet a., 2005 who reported
that frequent Single Nucleotide Polymorphism
(SNP) for the TLR-2 gene, resulting in a non-
functional receptor. They had found a significantly
enhanced frequency of the TLR-2 Arg753GIn SNP
in patients with restenosis when compared to those
without restenosis [12] . Results of our study were
against the results of Hamann and Gommae et al.,
2005 study this probably due to type of the patients
who are Egyptian and African in our study, but the
other study included European patients who had
adifferent community, life style and genetic char-
acters. TLR-2 Arg753GIn Single Nucleotide Poly-
morphism (SNP) causes loss of TLR-2 function
resulting in chronic development of atherosclerosis
and restenosis as the host needs the inflammatory
response activated by TLR-2 for prevention of
restenosis and efficient local wound, endothelial
injury healing caused during stent implantation
maneuvers such as balloon dilatation [13]. The
results of our study were in concordance with
Shuvalova and Kaminnyi et a., 2012 who reported
that the endothelial Nitric Oxide Synthase (eNOS)
genetic polymorphisms were associated with ISR
in Chinese patients treated with Drug Eluting Stents
(DES) while the TLR2 genetic polymorphisms
were not associated with ISR in the same patients
treated with DES. Genetic mutation of the eNOS
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inhibited the endothelial-derived nitric oxide bio-
logical effects which included vasodilation, inhi-
bition of vascular Smooth Muscle Cells (SMC)
growth, anti-atherosclerotic properties, prevention
of platelet aggregation [14] .

Conclusion:

There was no association between variant TLR2
genotypes or alleles and development of Intra-
coronary Stent Restenosis (ISR) complication after
PCI procedures.

Limitation:

The high costs of genetic studies prevented us
from increasing the sample size of patients who
had arisk for development coronary in-stent rest-
enosis complication after percutaneous coronary
intervention procedures.
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