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Introduction

Lipoprotein (a) is an important subclasses of
lipoproteins that has been recently suggested as a
major risk factor for ischemic cardiovascular disor-
ders(1,2,3). Different physiological aspects of its func-
tion have been now revealed. The critical role of
lipoprotein (a) in coagulation pathway seems plau-
sible because of the high homology and similar
structural condition between plasminogen and
apolipoprotein (a) that its competing with plas-
minogen can lead to reduce fibrinolysis(4).

Also, lipoprotein (a) has been shown to be a
trigger for secretion of Plasminogen activator
inhibitor type 1 (PAI-1) antigen that cause throm-
bogenesis(5). Furthermore, lipoprotein (a) can trans-
ports some atherogenic pro-inflammatory oxidized
phospholipids to wall of the vessels leading vascu-
lar muscles proliferation(6).  In addition, this
lipoprotein can also recruit inflammatory cells
through interaction with angiogenesis (7).
Concluding the pointed mechanisms shows that
increasing level of lipoprotein (a) can be a major
risk factor for ischemic and inflammatory-based
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ABSTRACT

Background: Information confirming association or linkage between lipoprotein (a) gene polymorphisms and increased risk
for coronary artery disease among different populations have remained rare. We investigated whether the polymorphism of
rs10755578 of lipoprotein (a) gene was associated with elevated level of lipoprotein (a) and thus with cardiovascular risk among our
population. 

Methods: This case-control association study was conducted on 97 consecutive patients who were hospitalized at Shahid
Modarres hospital in Tehran in 2014 with the diagnosis of coronary artery disease. Also, 94 healthy people have selected as the con-
trol. The gene polymorphism was examined by Taq Man Probe Real Time PCR technique. 

Results: There was no significant difference in the frequency of rs10755578 of lipoprotein (a) gene between the case and
healthy groups so that the frequency of wild genotype (CC) was 29.0% and 20.0% (as the reference, the frequency of homozygous
genotype (CG) was 40.0% and 55.0% (p = 0.064), and the frequency of mutant genotype (GG) was 31.0% and 25.0% (p = 0.760),
respectively. Comparing baseline data between the different genotypic patterns in case and control groups showed no differences that
sex distribution, mean age, mean anthropometric indices, and mean serum biomarkers were not differ in different genotype subgrou-
ps between the cases and the healthy controls. In case group, the prevalence of cardiovascular risk factors was not significantly diffe-
rent between the genotype patterns.

Conclusion: Our study could not demonstrate the association between rs10755578 polymorphism of lipoprotein (a) and
increased risk for coronary artery disease in Iranian population.
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cardiovascular and cerebrovascular events leading
high mortality and morbidity. It should be noted
that the level of lipoprotein (a) is mainly affected
by different disease states and environmental fac-
tors. For instance, the level of this lipoprotein can
be changed in the background of renal failure, pre-
scribing lipid-reducing drugs, and slightly by envi-
ronmental factors such as physical activity and
dietary regimens(8,9,10). Thus, lipoprotein (a) can be
considered as a controllable cardiovascular risk
factors. 

Along with the impact of environmental fac-
tors affecting the level of lipoprotein (a), some
gene polymorphisms have been recently focused
involving the level and function of this particle. In
fact, various types of gene polymorphisms and
nucleotide sequence changes have been discovered
both in the regulatory and coding sequences that
affect lipoprotein (a) variability(11). Some genetic
studies could revealed association between the
level of lipoprotein (a) variability and some gene
polymorphisms on chromosome 6q27(12,13,14,15). In
overall, some minor and major allele variants have
been recently proposed to be associated with ele-
vated serum level of lipoprotein (a) as a major risk
factor for coronary artery disease, however infor-
mation confirming association or linkage between
these gene polymorphisms and increased risk for
coronary artery disease among different popula-
tions have remained rare. We investigated whether
the polymorphism of rs10755578 of lipoprotein (a)
gene was associated with elevated level of lipopro-
tein (a) and thus with cardiovascular risk among
our population.

Materials and methods

Study population: This case-control associa-
tion study was conducted on 97 consecutive
patients (mean age 59.08 ± 8.75 years, 39% male)
who were hospitalized at Shahid Modarres hospital
in Tehran in 2014 with the diagnosis of coronary
artery disease (according to WHO diagnostic crite-
ria on coronary angiography and left ventriculogra-
phy). In this study, angiographically identified
stenoses >50% in one of the major coronary ves-
sels at the time of the study were used to classify
patients as having coronary involvement. Also, 94
healthy people (mean age 61.14 ± 11.07 years,
52% male) without history of ischemic heart dis-
eases, evidences of coronary involvements or tradi-
tional cardiovascular risk profile including hyper-

tension, hyperlipidemia, diabetes mellitus, smok-
ing, opium use, family history of cardiovascular
disorders or organic inflammatory disorders were
randomly selected as the controls. Inclusion crite-
ria for the study were age higher than 40 years and
providing written informed consent. In addition,
the exclusion criteria included history of pregnancy
or breastfeeding, history of coronary angiography,
heart failure, history of cardiovascular specific
medications, or history of chronic systemic disor-
ders such as liver or renal failure.

Study interventions: Before coronary angiog-
raphy, 5cc of peripheral blood sample were collect-
ed in EDTA tubes from both cases and healthy con-
trols. Baseline characteristics and clinical data of
participants were collected by reviewing the
recorded clinical charts or interviewing the patients
if required. The cardiovascular risk factors have
been also assessed including smoking history
(patients smokes a tobacco product/products 6
times per week or totally 100 cigarettes), hyperc-
holesterolemia (total cholesterol ≥200 mg/dl,
HDL-cholesterol ≤40 mg/dl, triglycerides≥150
mg/dl), family history of CAD (first degree rela-
tives before the age of 50 in men and 55 years in
women), hypertension (systolic blood pres-
sure≥140 mmHg and/or diastolic≥90 mmHg and/or
on anti-hypertensive treatment), and diabetes mel-
litus (symptoms of diabetes plus plasma glucose
concentration≥11.1 mmol/l or fasting plasma glu-
cose≥110 mg/dl or 2-hp≥200 mg/dl). Genomic
DNA was isolated from peripheral blood leuko-
cytes according to a standard salting‐out method
using QIAamp DNA Micro kit (Qiagen Hilden
Germany) consisted of the following steps: cell
lysis by Sodium dodecyl sulfate (SDS) solution,
denaturation of nucleoproteins and inactivation of
cellular enzymes by Proteinase K, removal of cont-
aminants with sodium chloride, and DNA precipi-
tation by ethanol 70%. The purity of DNA samples
was tested by NanoDrop Spectrophotometers
(Thermo, 2000, USA) and gel electrophoresis. The
gene polymorphism was examined by Taq Man
Probe Real Time PCR technique using especial
probes provided by Applied Biosystems Company.
The distribution of genotypes was not significantly
different from the Hardy-Weinberg equilibrium in
both groups (p = 0.540).

Statistical analysis
Data were analyzed by the statistical software

SPSS version 18 for windows (SPSS Inc., Chicago
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IL). Quantitative variables were presented as mean
± standard deviation, and categorical variables
were presented by absolute frequencies and per-
centages. Continuous variables were compared
using t test. Whenever the data did not appear to
have normal distribution or when the assumption
of equal variances was violated across the group,
Mann- Whitney U test was used. Categorical vari-
ables were compared using chi-square test. Fisher
exact test was used when more than 20% of cells
with expected count of less than 5 had been
observed. P values of ≤ 0.05 were con-
sidered statistically significant.

Results

Comparing baseline variables
between case group and control group
(Table 1) showed significant differences
in almost all baseline parameters includ-
ing demographics, anthropometric
indices, systolic and diastolic blood
pressure and lipid profile. In this regard,
the cases were older, had higher body
mass index, had higher mean blood
pressures, as well as had higher levels
of fasting blood sugar, total cholesterol,
and low density lipoprotein. There was
no significant difference in the frequen-
cy of rs10755578 of lipoprotein (a)
gene between the case and healthy
groups so that the frequency of wild genotype (CC)
was 29.0% and 20.0% (as the reference, the fre-

quency of homozygous genotype (CG) was 40.0%
and 55.0% (p = 0.064), and the frequency of
mutant genotype (GG) was 31.0% and 25.0% (p =
0.760), respectively.

Also, comparing baseline data between the
different genotypic patterns in case and control
groups (Table 2) showed no differences that sex
distribution, mean age, mean anthropometric
indices, and mean serum biomarkers were not dif-
fer in different genotype subgroups between the
cases and the healthy controls.

Moreover, in case group, the prevalence of
cardiovascular risk factors was not significantly
different between the genotype patterns. In this
regard, in each wild, homozygous, and mutant
genotype, high fasting blood sugar (> 110 mg/dl)
was detected in 64%, 51%, and 43%, hypertriglyc-
eridemia (> 200 mg/dl) in 17%, 12%, and 6%,
hypercholesterolemia (> 200 mg/dl) in 14%, 15%,
and 16%, high LDL level (> 130 mg/dl) in 10%,
15%, and 16%, low HDL level (< 35 mg/dl) in
32%, 10%, and 26%, systolic hypertension (> 140
mmHg) in 64%, 64%, and 40%, and diastolic
hypertension (> 90 mmHg) in 32%, 36%, and 33%,
respectively. 

Discussion

As previously pointed, both genetic and envi-
ronmental factors affect regulatory pathways of
lipoprotein (a) and also process of atherosclerosis.
Among recent gene polymorphisms that introduced
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Table 1: Baseline data in case group and control group.

Table 2: Comparing baseline parameters between different genotypes of
the polymorphism in case and control groups.



as inducer factors for elevating lipoprotein (a)
level, the present study focused rs10755578 of
lipoprotein (a) gene. Generally, the protein encod-
ed by this gene is a serine inhibitory proteinase that
limits activity of tissue-type plasminogen activator
I. In fact, by attaching the wall of smooth muscles;
the product of this gene can induce atherosclerotic
lesions and thus promote thrombogenesis. The
other hand, the elevation of this protein can linked
to arterial atherosclerosis. In this regard, genome-
wide association analyses revealed common DNA
variants in lipoprotein (a) gene that contribute to
plasma plasminogen level variation(16,17).  For
instance, the presence of some gene polymor-
phisms such as rs9364559, rs10455872, and
rs41272114 have shown to be associated with ele-
vation or even reduction of lipoprotein (a) and thus
can affect the risk for coronary artery disease(18,19,20).

However, a few studies have been published
on the role of rs10755578 as an inducing polymor-
phic factor for coronary disease. We could not
demonstrate the role of rs10755578 polymorphism
in predicting increased risk for coronary artery dis-
ease. The previous studies resulted in contradictory
results. In a study by Nicholls and colleagues(21) on
North American population, the presence of this
polymorphism was significantly associated with
risk of coronary artery disease.  In another study by
Tregouet et al(22) in France population, it was
reported to be associated with increased risk of
coronary disease in the general population.

However, similar to our association study, Qi
et al (23) could not show association between
rs10755578 polymorphism and increased risk for
coronary artery disease in American nation. Lv et
al.(24) also indicated lack of association between this
polymorphism and risk for coronary disease in
Chinese population. Similarly, Zhi-Gen et al(25)

could not show association between rs10755578
polymorphism and risk for coronary artery disease.
Nicholls et al., determined that lipoprotein (a)
polymorphism of rs10755578 as well as haplotypes
correlated to plasma Lp(a) levels, however, this
group did not observe any association of the
LPASNPs/haplotypes with increased prospective
MACE risk. Therefore, the existence of this poly-
morphism can be accompanied with triggering
mechanisms of coronary atherosclerosis in some
population, while may be neutral in some others.
These paradoxical findings can be due to the dif-
ference in definitive inclusion and exclusion crite-
ria of the studies, the difference if study planning,

the difference in techniques used for genotyping
and sequencing, as well as difference in specific
genetic patterns in each population. 

Despite lack of association between
rs10755578 polymorphism and risk for cardiovas-
cular ischemic events, the haplotypes this polymor-
phism with other polymorphisms in lipoprotein (a)
were associated with the risk for coronary artery
involvement. Tregouet et al.(22) identified the haplo-
types CTTG and CCTC formed by rs2048327,
rs3127599, rs7767084 and rs10755578 as risk hap-
lotypes for coronary artery disease in six White
populations. Sawabe et al(26) analyzed rs2048327
and rs10755578 in a large Japanese autopsy cases,
and ascertained that haplotypes these two polymor-
phisms could work as risk factors for both coro-
nary sclerosis and coronary artery disease. These
result explained this fact that although the appear-
ance of rs10755578 polymorphism alone may not
be correlated to risk for coronary artery disease,
but its haplotypes  with other polymorphism can
major role in this ischemic event. 

In conclusion, our study could not demon-
strate the association between rs10755578 poly-
morphism of lipoprotein (a) and increased risk for
coronary artery disease in Iranian population. A
few studies have been published on this role in var-
ious populations leading contradictory results that
emphasizing further studies on the triggering role
of this gene polymorphism and its haplotypes.
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