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Abstract

Background- Aggregation is the final step in activation of platelets and is mediated by presentation
of GPIIb/llla receptors on the platelet membrane that binds to fibrinogen and von
Willebrand’s factor. There are common mutations in GPIIl structure that can change the
behavior of the molecule and may change the pattern of interaction between platelets and
injured endothelium, thus they can have prognostic impact in coronary artery disease (CAD)
and acute coronary syndrome. In some large trials, persons homozygous for the PIA2 allele
had a greater chance of coronary stenosis and myocardial infarction (MI) than heterozygotes
or non-carriers, but other studies did not confirm this association. This is the first study of PIA
polymorphism in Iran and is aimed to find a possible association of this mutation and CAD in
the Iranian population.

Method- In this case-control study, we chose 200 patients who underwent diagnostic coronary
angiography between 2005 and 2006 in Hamedan, Iran. In these patients HPla genotype
determination was done using PCR method.

Resultss We found no significant association of coronary artery stenosis and PIA2A2 or PIA1A2
genotypes in our patients, p value>0.05. However, there was a significant association between
possession of PIA2 allele and occurrence of CAD in patients more than 50 years of age, p
value 0.045.

Conclusion- Variations in PIA phenotype do not seem to have an association with ischemic heart
disease, but the PIA2 alele may have a role in the development of atherosclerosis and M1 in
persons more than 50 years of age (Iranian Heart Journal 2009; 10 (3):22-26).
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Plib-Il1a is the most abundant platelet

receptor, with 40-80,000 GPIlIb-l1la
complexes per platelet.’ GPllb/llla is an
integrin receptor’ composed of two subunits,
lIb (CD41) and Illa (CD61). Each subunit is
produced by separate genes that lie on the
long arm of chromosome 17 at q21-22.

Fibrinogen is the main receptor of GPIIb/llla
due to its high plasma concentration but other
adhesive and non-adhesive ligands bind to it,
including VWEF, fibronectin, vitronectin, red
cell ICAM-43, prothrombin, and
thrombospondin.
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GPllb/llla has a key role in platelet
aggregation and thrombus formation.  The
resultant thrombus formation can lead to the
development of acute coronary syndromes
and the sudden death of patients with
coronary heart disease. GPIlla (b3-integrin) is
aso present in the endothelium and vascular
smooth muscle cells (VSMCs).*? Its function
is related to VSMC responses to endothelial
injuries caused by, e.g., hemodynamic shear
stress, smoking, diabetes, and hypertension.®”’

Platelet PIA polymorphism of the GPllla gene
is caused by a single point mutation in exon 2
of the GPllla gene, which leads to
substitution of leucine (PIA1l) for proline
(PMA2). The functional importance of this
mutation as a risk factor for Ml was first
suggested by Weiss and colleagues® Other
studies on associations between the PIA2
dlele and acute coronary events have,
however, been controversia®*** More
controversy was added by the recent findings
that possession of the PIA2 allele may cause
either less or more fibrinogen binding than
patients homozygous for PIA1 and also by the
finding that the response to thrombin differs
between the genotypes.*?

In Iran, there has not been such a study to
date. Therefore, the purpose of this study isto
evaluate the effect of PIA polymorphism on
the occurrence of coronary artery stenosis and
possibly acute ischemic events in the Iranian
population.

M ethods

This is an observational case-control study
and the population of the study was selected
from patients who underwent coronary
angiography for suspected ischemic heart
disease in Ekbatan Hospital, Hamedan, Iran
between 2005 and 2006.

In the case group, we had 100 patients with
documented coronary artery disease which
was defined as >50% involvement of at least
one epicardial coronary artery. In the control
group, there were 100 patients who had no
evidence of coronary artery obstruction on

angiography. Of the patients with coronary
artery disease, 33% had involvement of one
coronary artery, 38% of them had two vessdl-
disease and 29% had three vessal-disease.
Data about conventional risk factors was
gathered by history taking or from the
patients’ medical records.

In this study, HPLA genotype was determined
by PCR (polymerase chain reaction) method.
A sample containing 7cc of venous blood was
taken from a peripheral vein and was sent to
the laboratory for DNA extraction. First the
sample was mixed with 10cc EDTA and 25cc
of LYSE | and the mixture centrifuged for 7-
12 minutes. The sediment was again mixed
with phosphate buffers and centrifuged. The
resultant final sediment was mixed with
LYSE Il, sodium disulfate and propanol to
revel DNA molecules. These DNA
molecules were then separated and kept in a
refrigerator for one week. After this time,
samples of DNA were used for amplification.
Findly agarose gel electrophoresis and
addition of ethidium-bromide was done to
separate bands of DNA for final analysis
under ultraviolet light.

Statistical analysis

The data analysis for HPLA genotype
prevalence and frequency of PLA2 allele was
based on ANCOVA, in which the possble
confounding effects of age, body mass index,
diabetes, hypertension, and smoking (if data
were available) were taken into account by
including them into the model as covariates.
The computation was carried out with SPSS
13 Statistical Software (2004 version). The
odds ratios and their 95% confidence intervals
were calculated with Confidence Interval
Anaysis (CIA) software using Pearson chi-
sguare on a persona computer.

Reaults

In the case group, 72% of patients were male
and 28% were female, and in the control
group 44% were mae and 56% female. The
mean age of the patients was 55.6 years. 21%
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of the patients and 46% of the controls were
less than 50 years old while 79% of patients
and 46% of controls were more than 50 years
old( p-value <0.05)

The prevalence of A1A1 genotype was 73%
in the CAD group and 82% in the control
group, with no significant difference between
the two groups (p-value >0.05). Likewise the
prevalence of A1A2 and A2A2 genotypes
was not dggnificantly different (A1A2
prevalence 16% in the normal group and 27%
in the CAD group; A2A2 prevalence: 0% in
CAD group and 2% in controls, p-value
>0.05, Tablel).

Tablel. Prevalence of different genotypes of
HPLA1 in case and control groups.

AlAlallele AlA2 allele A2A2 allele

case | control case control cae | control
number | 73 82 27 16 0 2
percent | 73 82 27 16 0 2

After analysis of A2 allele prevalence in the
two groups, we found that the overal
prevalence of A2 alele was not different
significantly between the two groups, but
when data was analyzed according to age it
became clear that the A2 alele was more
prevalent in CAD patients over 50 years of
age than in their age-matched controls, but
below 50 years of age there was no difference
between the case group and their controls in
the prevalence of A2 alele (Tablell).

Table 1. Prevalence of A2 allele in patients above
50 year s of age (p value: 0.045).

Patientswith A2 allele | Patientswithout A2 allele

number | percent number percent
case 8 38.1 13 61.9
control 8 174 38 82.6
Discussion

Here we present the results of the first PCR
study on the association of PIA polymorphism
with coronary atherosclerosis, coronary
narrowing, and Ml in Iran.

From the analyzed data mentioned above, it
seems that the overal frequency of PLA
polymorphism in CAD patients is not
different from the normal population, but in
gpecial subgroups such as persons more than
50 years of age, possesson of PLA2 dlele
could be a risk factor for coronary stenosis
and possibly occurrence of myocardid
infarction.

Weiss et a.? were the first to report an
association between the PIA polymorphism
and MI. They found that the PIA2 allele was
positively associated with M| and that this
association was even stronger in their group
of patients <60 years old. This finding has
been supported by other studies'®*'* but
conflicting results have also been reported®*
in similar series comprising patients with Ml
as well as in a large, prospective series of
14,000 men.®

In their results, Ridker et al.™® could confirm
no connection between PIA polymorphism
and cardiovascular events.

In an interesting study, Mikkelsson et al.'®
found a ggnificant relation between
possesson of the PIA2 dlele and dower
progresson of coronary artery stenoss.
However, rate of coronary thrombosis was
higher among patients with PIA2 allele. These
results were based on autopsy series of 300
middle-aged Finnish men who died of sudden
cardiovascular death or violent events. These
results thus support the concept of the
functional importance of PIA polymorphism.
The higher prevalence of the PIA2 dlele
among men with M1 associated with coronary
thrombosis is likely due to the thinner fibrous
caps of their atheromatous plaques and/or
more reactive platelets. On the other hand, in
PIA1 homozygotes, intimal hyperplasia may
be more extensive, resulting in progressive
coronary stenosis with stable plagues and
“dlent” occlusion of the vessel lumen.

In a large study in Denmark in 2003,
Bojesen'’ reported a 3-4 time higher risk of
cardiovascular disease in men who were
homozygous for PA2 dlee (A2A2)
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compared to heterozygotes or non-carriers
(A1A2 or A1A1D).

Conflicting results were found in other
studies; in a relatively large study by Sungha
et a.'® in South Korea in 2004, there was no
association between GPIIb/Illa and GPla
polymorphism with occurrence of coronary
artery disease or MI. Similar results have
been observed in other studies carried out in
Japan, Thailand and Germany.'**

In our country, Iran, there has not been such a
study to date, so we did not have access to a
local database for comparison. Furthermore,
the study is under-strength due to the low
volume of population studied. On the other
hand, the effect of confounding factors such
as age, sex and conventional risk factors
could be important because there was no
randomization during sampling, athough this
problem was partially overcome by various
analytic methods. Despite these pitfalls, the
results are compatible with what has been
observed in some studies carried out in other
countries, for example, the importance of
PIA2 dlele possession in the occurrence of
coronary events has been noted in some large
trials. Controversies about the role of GP
[1b/111a polymorphism may be partially due to
different ethnicities included in the studies.
For example, in nearly all studies performed
in the Far East we see the same results (no
relationship between IIb/Illa polymorphism
and ischemic heart disease). On the other
hand the results of studies carried out in
Scandinavian countries show opposite results.
So the genetic differences among human races
or possbly the effect of various
environmental factors in different
geographical areas may explain these
conflicting results. Other factors such as sex
and age could be important, as we noted, it
seems that the effect of PIA2 allele possession
iIS more important in the occurrence of
coronary artery disease or cardiac events
among men with 50 years of age or more.
This may necessitate further studies in special
high risk subgroups such as diabetics or older

ages.

In concluson we found no relationship
between HPIA genotype and development of
atherosclerotic narrowing of coronary arteries
in Iranian patients but analytic results suggest
an association between PIA2 allele possession
and CAD in patients more than 50 years old.
Our results to some extent support the concept
of  functional importance of HPLA
polymorphism on occurrence and progression
of atherosclerosis. Although interesting, these
results need to be confirmed by larger clinical
trials in the field of common mutations of
platelet receptorsin Iranian population.

Conflict of Interest

No conflicts of interest have been claimed by the
authors.

References

1. Wagner CL, Mascdli MA, Neblock DS,
Weisman HF, Coller BS, Jordan RE. Analysis
of GPlb/llla  receptor  number by
quantification of 7E3 binding to human
platelets. Blood 1996; 88: 907-914.

2. Hynes R. Integrins. a family of cdl surface
receptors. Cell 1987; 48: 549-554.

3. Hermand P, Gane P, Huet M. Red cell ICAM-4 is
a novel ligand for platelet activated alpha
[1bbeta 3 integrin. J Biol Chem 2003; 278:
4892-4898.

4. Davies MG, Hagen PO. Pathobiology of intimal
hyperplasia. Br J Surg 1994; 81: 1254 —12609.

5. Ruodahti E, Engvall E. Integrins and vascular
extracellular matrix assembly. J Clin Invest
1997; 100: 53S-56S.

6. Pittilo RM. Cigarette smoking and endothelial
injury: a review. Adv Exp Med Biol. 1990;
273: 61-78.

7. Ross R. Mechanisms of disease: atherosclerosis:
an inflammatory disease. N Engl JMed. 1999;
340: 115-126.

8. Weiss EJ, Bray PF, Tayback M, Schulman SP,
Kickler TS, Becker LC, Weiss U,
Gergtenblith G, Goldschmidt Clermont PJ. A
polymorphism of a platelet glycoprotein
receptor as an inherited risk factor for



Human Platelet Antigen 1 Polymorphism in CAD
|

10.

11.

12.

13.

14.

15.

16.

17.

coronary thrombosis. N Engl J Med. 1996;
334: 1090 —1094.

Marian AJ, Brugada R, Kleiman NS. Platelet
glycoprotein Illa PIA  polymorphism and
myocardial infarction. N Engl J Med 1996;
335: 1071-1072.

Goldschmidt-Clermont PJ, Bray PF. Platelet
glycoprotein Illa PIA  polymorphism and
myocardial infarction. N Engl J Med 1996;
335: 1073-1074.

Carter AM, Ossal-Gerning N, Grant PJ. Platelet
glycoprotein Illa PIA polymorphism in young
men with myocardial infarction. Lancet 1996;
348: 485- 486.

Lasne D, Krenn M, Pingault V, Arnaud E,
Fiessinger N, Aiach M, Rendu F. Inter-donor
variability of platelet response to thrombin
receptor activation: influence of PIA2
polymorphism. Br J Haematol 1997; 99: 801
807.

Osborn SV, Hampton KK, Smillie D, Channer
KS, Daly ME. Platelet glycoprotein Il1a gene
polymorphism and myocardial infarction.
Lancet 1996; 348: 1309 —1310.

Carter AM, Ossal-Gerning N, Grant PJ. Platelet
glycoprotein Illa PIA  polymorphism and
myocardial infarction. N Engl J Med 1996;
335: 1072-1073.

Ridker PM, Hennekens CH, Schmitz C, Stampfer
MJ, Lindpaintner K. PIA1/A2 polymorphism
of platelet glycoprotein Illa and risks of
myocardial infarction, stroke, and venous
thrombosis. Lancet 1997; 349: 385-388.

Mikkelsson J, Perola M, Laippala P.
Glycoprotein  Illa PIA polymorphism
associates with progression of coronary artery
disease and with myocardial infarction in an
autopsy series of middle-aged men who died
suddenly. Arterioscler Thromb Vasc Biol
1999; 19: 2573-2578.

Bojesen SE, Juul K, Schnohr
glycoprotein lb/llla PIA2/PIA2
homozygosity associated with risk of
isochronic  cardiovascular  disease and
myocardial infarction in young men. J Am
Coll Cardiol 2003; 42: 661-67.

P. Platelet

18.

19.

20.

21.

B. Naghshtabrizi MD, et al.

Sungha P, Hyun-Young P, Chanmi P.
Association of gene polymorphism of platelet
glycoprotein la and Ilb/llla with myocardial
infarction and extent of coronary artery
disease in the Korean population. Yonsei
Medical Journal 2004; 45: 428-32.

Hato T, Minamoto Y, Fukoyama T, Fujita S.
Polymorphisms of HPA1 through 6 on
platelet membrane glycoprotein receptors are
not a genetic risk factor for myocardial
infarction in Japanese population. Am J
Cardiol 1997; 80: 1222-4.

Wiwanitkit V. PIA1/A2 polymorphism of the
platelet glycoprotein receptor Ilb/llla and its
correlation with myocardial infarction.
Clinical and Applied Thrombosis/ Hemostasis
2006; 12: 93-95.

Benz G, Heinrich J, Schulte H. Association of
GPla C807T and GP Ilb/llla PIAL/A2
polymorphisms with premature myocardial
infarction in men. European Heart Journal
2002; 23: 325-30.



