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Evaluation of the Role of Paraoxonasel Q192R
Polymorphism in Coronary Artery Disease

Koroner Arter Hastaliginda

Paraoksonazl Q192R Polimorfizminin Roliiniin Degerlendirilmesi

Nastaran Mosadegh RAD?,  Ebrahim Heidari SARDABI®

*Center for Cardiovascular Research, Ahvaz Jundishapur University of Medical Sciences, Department of Cardiology, Ahvaz, IRANIAN

ABSTRACT Objetcive: Gene factors play an important role in coro- ~ OZET Amag: Gen faktérleri koroner arter hastaliginda (KAH) 6nemli
nary artery disease (CAD). Atherosclerosis is the most common pro-  rol oynar. Ateroskleroz KAH gelisiminin en yaygin siirecidir. Diisiik
cess of developing CAD. Low density lipoprotein (LDL) oxidation  yogunluklu protein (LDL) oksidasyonunun ateroskleroz siirecinde
has an essential role in the process of atherosclerosis. The paraox-  6nemli rolii vardir. Yiiksek yogunluklu protein (HDL) yapisinda yer
onase 1 (PON1) enzyme that presents in the HDL structure inhibits  alan paraoksonaz 1 (PON1) enzimi LDL oksidasyonunu inhibe eder.
LDL oxidation. A number of studies have been conducted around the ~ Diinyada PON1 gen polimorfizmi ile KAH arasindaki iliskiyi inceleyen
world, investigating the relation between PON1 gene polymorphism  ¢ok sayida ¢aligma yapilmistir. Cesitli populasyonlarda farkli sonuglar
and CAD. Different results have been obtained in various popula-  elde edilmistir; bu nedenle bu bulgular Iran populasyonuna genellene-
tions; therefore, these findings cannot be generalized to the Iranian  mez. Sonug olarak, PON1 Q192R polimorfizminin prevalansi ile ilgili
population. Consequently, a comprehensive study of the prevalence of ~ kapsamli bir ¢aligma yapilmasi gereklidir. Gere¢ ve Yontemler: Bu
PONI Q192R polymorphism is required. Material and Methods: arastirmada, ¢alisma populasyonu 150 olguyu igeriyordu (KAH olan
In the present investigation, the study population consisted of 150 102 hasta ve 48 saglikli kontrol). Paraoksonazin Q192R polimorfizmi
subjects, including 102 CAD patients and 48 healthy controls. The = PCR-RFLP yontemi kullanilarak genelde ve etnisiteye gore degerlen-
Q192R polymorphism of paraoxonase 1 was evaluated in general and  dirildi. Bulgular: Genelde, hastalarla kontroller arasinda QQ, QR ve
also by ethnicity, employing the PCR-RFLP method. Results: In gen-  RR genotiplerinin dagilimi agisindan anlamli fark yoktu (p>0.05). Et-
eral, there was no significant difference (p>0.05) in the distribution of  nisiteye gore ise Arap etnik grubunda KAH olanlarda QQ genotpinin
QQ, QR, and RR genotypes between patients and controls. In the  siklig1 anlaml olarak daha yiiksekti, RR genotipi konrollere gore an-
study by ethnicity, in the Arab ethnic group, in patients with CAD,  laml olarak daha diisiiktii (p<0.05). Bu nedenle, Arap toplumunda QQ
frequency of QQ genotype was significantly higher, while RR geno-  genotipi bir risk faktorii olarak diisiiniilebilir ve RR genotipi koruyucu
type was considerably lower than controls (p<0.05). Therefore, QQ  bir faktor olarak diistiniilebilir. Sonug¢: Arap etnik grubunda paraokso-
genotype could be considered as a risk factor and RR genotype as a  naz 1’in Q192R polimorfizmi KAH ile anlamli olarak korele idi. Fakat
protective factor against CAD in the Arab race. Conclusion: The  bu polimorfizm ile KAH arasinda genel bir iliski bulunmadi.

Q192R polymorphism of paraoxonase 1 in Arab ethnic group had a

significant correlation with CAD. However, no overall association

was found between this polymorphism and CAD.
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Coronary artery disease [CAD] is the leading role in developing CAD.? Atherosclerosis is the most
cause of mortality and morbidity in the world.! Risk essential process in developing CAD.* In the process
factor modification would be helpful in reducing mor- of atherosclerosis, oxidized low density lipoprotein
tality and morbidity of CAD.? Beside the environ- (LDL) leads to formation of foamy cells. These cells
mental determinants, genetic factors play an important play an essential role in formation of fatty streak that
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is the early stage of atherosclerosis. Moreover, oxi-
dized LDL induces proliferation of smooth muscle
cells, and platelet aggregation increases apoptosis of
macrophages and consequently leads to rupture of the
atherosclerotic plaque.” High density lipoprotein
(HDL) inhibits LDL oxidation in direct and indirect
manners by numerous enzymes. It has antioxidative,
anti-inflammatory, anti-thrombotic, and anti-apoptotic
properties.®’ Paraoxonase 1 (PON1) is one of the en-
zymes in the structure of HDL.This enzyme is a gly-
cosylated protein, containing 354 amino acids and a
molecular mass of 47-43 kDa. PONI1 increases the
binding of HDL to macrophages mediated by abcal,
leading to cholesterol efflux from macrophages.®
PONI1 is a member of paraoxonase gene family lo-
cated on the long arm of chromosome 7 and includes
PONI1, PON2, PON3 genes.’ However, it is not yet
clear that the change in the function and level of the
enzyme has a causal relationship to coronary artery
disease or is merely a companion.'® Results of the
studies on the association between the PONT1 poly-
morphisms and CAD differ in various populations.
Polymorphisms of the paraoxonase gene associated
with CAD include L55M {Leucine to methionine sub-
stitution (L/M) at codon 55} affecting the serum
PONI level and Q192R {Glutamine (Q) to arginine
(R) substitution (Q/R) at codon 192}, which affects
the activity of this enzyme.!' The results of this study
can be used for the following:

1. Screening first-degree relatives of the patients
having genotypes predisposing them to CAD.

2. Effective control and modification of risk fac-
tors in subjects with genotypes predisposing them to
CAD to reduce burden of the disease.

Clinical and paraclinical evaluation of CAD in
these subjects for detection of the patient at an ear-
lier stage reduces major cardiovascular events as a
result of early diagnosis.

I MATERIAL AND METHODS

The study population included 150 subjects, among
whom 102 were CAD patients, and 48 were healthy
controls. Inclusion criteria for the CAD group were
coronary stenosis (more than 50%) in at least one
coronary arteries, confirmed by angiography. The con-
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trol group consisted of healthy subjects with normal
coronary artery, confirmed by angiography. We used
convenience sampling in our study. All the subjects
have been referred to Golestan and Imam Khomeini
angiography centers in the year 2017. The study was
approved by the ethics committee of the University
of Medical Science (ethics code: Ir.ajums.
rec.1396.1070). After explaining to the individuals and
asking them for participation, questionnaires contain-
ing information on ethnicity, age, diabetes, and other
CAD risk factors were filled. Then a blood sample of
5 cc was taken from each subject, after angiography,
and also in the operating room. The samples were
placed in special tubes containing EDTA and stored
at -20°C. The statistical analysis obtained using Sta-
tistical Package for Social Sciences (SPSS) software.
Chi square and ANOVA tests were used to the com-
parison between two or multiple groups. The p values
of less than 0.05 were considered as significant.

DNA EXTRACTION METHOD

200 pl binding buffer and 40 pl of K proteinase was
added to 200 pl of blood and mixed by shaking then
was incubated at 70° for 10 minutes. After that, 100
ul of pure isopropanol was added and mixed for 5
minutes. Then centrifuged at 8000 x g for several
times, using inhibitor removal buffer and wash
buffer. And 200 pl of heated elution buffer was added
and shaked for 10 minutes. Then, centrifuged for 1
minute at 8,000 x g. PCR reactions were performed
using 2.5 ul buffer, 0.7 pl magnesium chloride, 0.5
ul ANTP, 0.5 pl Taq, 1 pul Q192R-F, 1 ul Q192R-R.
After that, 5 pl of the genome and finally one drop of
mineral oil was added and mixed for a few seconds,
the mixture centrifuged for 10 seconds and placed in
a thermocycler unit.

I RESULTS

Patients were older than controls (p<0.05). The mean
age in the CAD group was 61.1, and in the healthy
control group was 53.7 years.

Q192R polymorphism of paraoxonase 1 gene
(including QQ, RR, and QR genotypes), was ana-
lyzed using the PCR-RFLP method. Based on the re-
sults obtained, there was no significant difference
(p>0.2) in the frequencies of the genotypes between
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TABLE 1: Frequency of genotypes in the total population.

CAD Number 28
% 27.5%

Normal Number 11
% 23.4%

Total Number 39
% 26.2%

Polymorphism Total
QR Qa RR
66 8 102
64.7% 7.8% 100.0%
28 8 47
59.6% 17.0% 100.0%
94 16 149
63.1% 10.7% 100.0%

patients and control group (27.5% vs. 24.4% for QR
genotype, 64.7% vs. 59.6% for QQ genotype and
7.8% vs. 17% for RR genotype) (Table 1).

We also categorized the subjects by ethnicity and
determined the frequency of genotypes in the Arab
and the Lur ethnic groups. The results of statistical
analysis by ethnicity are presented in Table 2 and
Table 3.

Genotype frequencies of PON1 Q192R polymor-
phism in the Lur and the Arab ethnic group are illus-
trated in Figure 1. According to Figure 1, there was no
significant difference in genotype frequencies in the

Lur ethnic group, While in the Arab ethnic group, the
prevalence of QQ genotype was significantly higher
(p<0.05) in the patients than controls (71.2% vs. 14.3).
The prevalence of RR in the patients was significantly
(p<0.05) lower than controls (4.3% vs. 42.9%).

I DISCUSSION

Various studies around the world have been con-
ducted on the association between PON1 gene poly-
morphism and CAD, and different results have been
obtained in various populations. So these findings
cannot be generalized to the Iranian population, and

TABLE 2: ANOVA results for the Arab ethnic group.
Polymorphism
QR QQ RR Total
Arab ethnic group CAD Number 15 42 2 55
% 25.4% 71.2% 3.4% 100.0%
Normal Number 6 2 6 14
% 42.9% 14.3% 42.9% 100.0%
Total Number 21 44 8 73
% 28.8% 60.3% 11.0% 100.0%
TABLE 3: ANOVA results for the Lur ethnic group.
Polymorphism
QR Qa RR Total
Lur ethnic group CAD Number 9 18 3 30
% 30.0% 60.0% 10.0% 100.0%
Normal Number 3 7 1 11
% 27,3% 63.6% 9.1% 100.0%
Total Number 21 12 25 4
% 28.8% 29.3% 61.0% 9.8%
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FIGURE 1: Genotype frequencies of PON1 Q192R polymorphism in the Arab and the Lur ethnic groups.

separate studies are needed to be carried out in Iran. A
meta-analysis in 2016 indicated a significant associa-
tion between Q192R PON1 polymorphism and CAD
in Asian and African populations, but no association
in Europe and America.'! Our study demonstrated no
association between CAD and Q192R PONI1 poly-
morphism. The result was similar to the outcome of
Taskiran et al.’s survey conducted in Turkey.'? In
agreement with our study, a meta-analysis by Lawlor
et al. in Britain showed no association between PON1
and CAD in Caucasians.'?

In contrast to our finding, the meta-analysis of
China in 2012 found that the decrease in PON1 ac-
tivity was associated with an increased risk of CAD.'*
We also categorized the population by ethnicity and
analyzed the frequency of genotypes in each ethnic
group separately. In Lur ethnicity, the result was sim-
ilar to that of the total population, and there was no
significant difference in frequency of genotypes be-
tween the patients and controls. In the Arab ethnic
group, there was a significant association between
Q192R polymorphism and CAD. QQ genotype fre-
quency was significantly higher, and RR genotype
was significantly lower in patients than in controls.
This result is compatible with the results of the study
conducted in the United States in 2008 but in contrast
to the results of studies in Turkey by Ozkok, E et al
in 2008, India by Agrawal, S et al. in 2009, Saudi
Arabia by Hassan, M et al. in 2013 and Iran (Ker-
manshah) by Vaisi-Raygani, A et al. in 2011, in
which, RR genotype has been reported as a risk fac-
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tor for CAD.!'>'? It should be noted that there are lim-
itations in the present study, among which limited
sample size, especially in ethnic groups, therefore, it
is recommended to increase the sample size and study
separately on ethnic groups.

I CONCLUSION

In the present study, there was no significant correla-
tion between PON1 Q192R polymorphism and CAD
in the whole population regardless of ethnicity, but in
a separate study in the Arab race, QQ genotype was
significantly higher, and RR genotype was signifi-
cantly lower in CAD group. Therefore, QQ genotype
can be considered as a risk factor and RR genotype as
a protective factor for CAD in the Arab race.
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