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ABSENCE OF ASSOCIATION BETWEEN
G3730A POLYMORPHISM OF VKORC1 GENE AND
ISCHEMIC ATHEROTHROMBOTIC STROKE IN THE NORTH-
EASTERN REGION OF UKRAINE

Introduction. Vitamin K epoxide reductase complex, subunit 1
(VKORC1), which encodes the catalytic subunit of the vitamin K epox-
ide reductase complex (VKOR), is necessary for activation of vitamin K-
dependent coagulation factors (I, VII, IX, X), anticoagulation factors
(Protein C, S, Z) and protein with anti-calcification properties (Matrix
Gla-protein) in the vitamin K cycle. Disruption of these proteins can lead
to circulatory disorders, thrombosis and identify themselves by the calci-
fication of the middle layer of the vessel wall (Monckeberg's arterioscle-
rosis) and (or) by the deposition of calcium in atheromatous plaques.
Considering that VKOR probably brings effects on artery calcification
development and on clot formation, which are the main causes of acute
ischemia development, the aim of present work was to perform a case-
control study on representatives of the north-eastern region of Ukraine in
order to assess the possible association of G3730A VKORCL1 gene pol-
ymorphism with ischemic atherothrombotic stroke (IAS).

Materials and methods. The study group included 170 unrelated
Ukrainian patients with a mean age of 64.8 + 9.5 years who had IAS.
The control group consisted of 124 clinically healthy individuals with
the absence of cardio-vascular pathologies. Allelic polymorphism of
3'UTR region G3730A (rs7294) of the VKORC1 gene was determined
by amplification and subsequent restriction fragment. The y2-test was
used to assess the deviations from the Hardy—Weinberg equilibrium for
genotype frequencies, and it was also used for comparison of the allele
and genotype frequencies between different studied subgroups. The dif-
ferences were considered statistically significant with a P-value <0.05.
All statistical analyses were performed using the Statistical Package for
Social Science program (SPSS for Windows, version 17.0, SPSS Inc.,
Chicago, IL).

Results. The distribution of homozygous carriers of major allelic
variant (G/G), heterozygous (G/A) and homozygous minor allele (A/A)
variants in 1AS patients was 31,8 %, 50,0 % and 18,2 %, respectively.
The corresponding distribution of variants in the control group were
36,3 %, 50,8 %, 12,9 % (P > 0.05 by x2-test). In analyzing the genotype
frequencies for G3730A polymorphism of the VKORC1 gene in the two
sexes is not found significant differences in their correlation (P > 0.05 by
y2-test).

Conclusion. There is no association of G3730A single nucleotide
polymorphism of the VKORC1 gene with ischemic atherothrombotic
stroke in representatives of the Ukrainian population.

Keywords: ischemic atherothrombotic stroke, vitamin K-epoxide re-
ductase, single nucleotide polymorphism.
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G3730A MOJIMOP®I3M I'EHA VKORCI1, HE MOB'SI3AHUI
3IEMIYHUM ATEPOTPOMBOTHUYHHUM [HCYJIbTOM
Y MIBHIYHO-CXITHOMY PETTOHI YKPATHU

MeTto10 nociimzkeHHsT Oylo JIOCHIIKEHHS HAasBHOCTI MOXKIIMBOTO
3B s13ky G3730A-monimopdizmy rena VKORCI i3 po3BuUTKOM imemiy-
Horo areporpomboruyHoro iHcynbTy (IAl) cepen HaceneHHs MiBHIYHO-
CXiTHOTO perioHy YKpaiHH.

Martepianu i meTonu gociaigxeHHss. O0’€KTOM IOCTiIKEHHS OyiH
170 marmienTiB 3 IAl i 124 nmpakTuaHO 370pOBHX 0cOOH. [y BU3HAUYECHHS
nonimopdizmy rera VKORC1 BuxopucroByBamu merox PCR-RFLP.
CraTHCTHYHUH aHAJi3 peali3oBYBalM i3 BUKOPHUCTAHHSIM MaKeTa IIpo-
rpam SPSS 17.0.

PesyabTaTu pocaizxkennsi. Po3no/in roMo3uroT 3a OCHOBHUM ajie-
nem (G/G), rereposuror (G/A) Ta TOMO3HMIOT 3a MIHOPHHUM ajiejieM
(AJA) y narientiB i IAI cranosus 31,8, 50,0 ta 18,2 %. Biamosiguuii
posmonin y rpymi Koutposiro 0ys takum: 36,3, 50,8 ta 12,9 % (P > 0,05
3a y’—KpuTepiem). 3poONCHO BHCHOBOK, IO B YKPAiHCHKIH MOy
monimopdizm 3'UTR ginsaku rena VKORCI He acomiiioBanuii 3 po3BH-
TKOM IAl Hi y XiHOK, Hi y YOJIOBIKiB.

Kiro4oBi ciioBa: imeMivHmii aTepoTpOMOOTHYHAHN 1HCYIBT, BiTaMiH
K-enokcuapenykrasa, moaiMopdi3m MOOJUHOKHNX HYKIICOTHIIB.

G3730A TIOJIMMOP®U3M T'EHA VKORCI1, HE CBSI3AHHBIN
C MIIEMHUYECKHUM ATEPOTPOMBOTHYECKUM
HHCYJIbBTOM B CEBEPO-BOCTOYHOM PEI'’MOHE
YKPAUHBI

Heasro uccaenoBanus ObUIO M3YYCHUE HAIMYHS BO3MOXHOH CBS3H
G3730A-nomumopduszma rera VKORCI1 ¢ pa3BuTHeM HIIEMHYECKOTO
ateporpomboTHyeckoro wmHCynbTa (MIAW) cpemm HaceneHHs ceBepo-
BOCTOYHOTO PETHOHa YKPaWHBL.

Matepuaabl U MeToabl HccaeqoBanusa. OOBEKTOM HCCIICTOBAHUS
opumn 170 manmenToB ¢ MAU u 124 mpakTHdecku 3J0POBBIX YeIOBEKA.
s onpenenenus momumopduzma rera VKORCI ucronb3oBain MeToa
PCR-RFLP. Crarucruueckuii aHaliu3 peasu30BbIBAIN C HCIIOJIL30BAHHU-
eM makera nporpamm SPSS 17.0.

Pe3ysabTaThl HccaenoBaHus. PacipeneneHre TOMO3UTOT IO OCHOB-
Homy amiemo (G/G), rereposurot (G/A) U TOMO3UTOT IO MUHOPHOMY
ameno (A/A) y manumentoB u UAU cocraBmwio 31,8, 50,0 u 18,2 %.
CooTBeTCTBYIOIIIEE paclpeeeHle B TPYIIe KOHTPOJs ObLIO TaKuM:
36,3, 50,8 u 12,9 % (P > 0,05 no y2-kpureputo). CaenaH BBIBOJ, YTO B
ykpauHckoi nomyisinun nosmmop¢usm 3'UTR yuactka rera VKORCI1
He accolmupoBaH ¢ pazsutueM VAW HH y )KEHIMH, HU Y MY>KYHH.

KnioueBble ciioBa: MIIEMHUYECKHH aTEPOTPOMOOTHIECKHI MHCYIET,
ButamuH K-anokcuapenykrasa, HoaruMopdu3M eIMHAYHBIX HYKIJICOTHIIOB.

ABTOp, BiANOBiIa/ILHUIL 32 JJUCTYBaHHs: janitor@ukr.net

Beryn people, but also of working age people [1].0ne of
Atherosclerosis and its complications are the the most serious complications of atherosclerosis is
most frequent cause of death not only of senile a brain stroke. WHO research shows that stroke
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mortality completes 12-15 % of total mortality [2]
Acute circulatory disorders, caused by cerebrovas-
cular atherosclerosis is dominated among brain
strokes [3]. According to different authors, the
share of atherothrombotic stroke accounts from
60 % to 75 % [3, 4, 5].

Like most other diseases caused by atheroscle-
rosis stroke belongs to a group of multifactorial
diseases. One of the main etiological factors of its
pathogenesis is genetic predisposition [5]. Today, a
significant amount of accumulated data on the par-
ticipation of various polymorphic genes in the for-
mation of multifactorial pathology [6, 7].One of
them is gene of vitamin K epoxide reductase com-
plex, subunit 1 (VKORCL1), which encodes the
catalytic subunit of the vitamin K epoxide reductase
complex (VKOR). This enzyme is necessary for
activation of vitamin K-dependent coagulation fac-
tors (11, V11, IX, X), anticoagulation factors (Protein
C, S, Z) and protein with anti-calcification proper-
ties (Matrix Gla-protein) in the vitamin K cycle [8].
Disruption of these proteins can lead to circulatory
disorders, thrombosis and identify themselves by
the calcification of the middle layer of the vessel
wall (Monckeberg's arteriosclerosis) and (or) by the
deposition of calcium in atheromatous plaques [9].

Considering that VKOR probably brings effects
on artery calcification development and on clot
formation, which are the main causes of acute is-
chemia development, the aim of present work was
to perform a case-control study on representatives
of the north-eastern region of Ukraine in order to
assess the possible association of the VKORCL1
gene polymorphism with ischemic atherothrombot-
ic stroke (IAS). Single nucleotide polymorphism
G3730A of the 3'UTR region was chosen for the
study.

Materials and methods

Study subjects

Our study group included 170 unrelated Ukrain-
ian patients with a mean age of 64.8 + 9.5 years
who had IAS and had been under medical surveil-
lance and outpatient treatment at the 5™ Sumy City
Clinical Hospital. A final diagnosis of IAS was
established on the basis of clinical, computed to-
mography and magnetic resonance imaging investi-
gations. Each case of IAS was assessed according
to the TOAST criteria [10]. The patients with is-
chemic stroke of cardioembolic origin and unde-
termined etiology were excluded from the studied
group. The control group consisted of 124 clinically
healthy individuals with the absence of cardio-
vascular pathologies, as confirmed by anamnesis,
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ECG examination, and measurement of arterial
pressure and biochemical data. The control group
and a group of patients did not differ by age and the
ratio of persons of both sexes (P> 0,05 for the
x*-test).

The study had been previously approved by the
Ethic Committee on Medical Research of the Medi-
cal Institute of Sumy State University. An appropri-
ate informed consent was obtained from all pa-
tients. Blood sampling for genotyping was per-
formed under sterile conditions into 2.7 ml
S-Monovette («Sarstedt», Germany) containing
EDTA potassium salt as an anticoagulant, the sam-
ples were frozen and stored at —20 °C.

Amplification and genotyping

DNA for genotyping was extracted from ve-
nous blood using commercially available Kits
(«Isogene Lab Ltd», Russian Federation) according
to the manufacturer’s protocol. Allelic polymor-
phism of 3'UTR region G3730A (rs7294) of the
VKORCL1 gene was determined by amplification
and subsequent restriction fragment. The sequence
of nucleotides in specific primers were as follows:
upstream (sence) -

5-TTTAGAGACCCTTCCCAGCA-3', down-
stream (antisense) -
5-AGCTCCAGAGAAGGCAACAC-3". For am-

plification were 50-100 ng added to the DNA mix-
ture which containing 5 pl 5 PCRbuffer, 1.5 mM
magnesium sulfate, 200 uM of each dNTP, 20 pM
of each primer and 0.5 U of Tag DNA polymerase
(«Fermentasy, Lithuania). Amplification fragment
was consisted of 33 cycles: denaturation — 94 °C
(50 sec), hybridization of primers — 64.5 °C
(45 sec) and elongation — 72 °C (1 min). For re-
striction analysis 6 pl amplification product was
incubated at 37 °C for 18 hours with 2 U Ssill in the
Tango buffer. If the 3730™ position VKORC1 gene
contained guanine, amplificate which consisted of
674 base pairs digested with Ssill with three frag-
ments of 117, 216 and 341 base pairs. In case of
replacement guanine to adenine restriction site for
Ssill was lost and visualized two fragments of 117
and 216 base pairs. The restriction fragments were
separated by electrophoresis (0,1 A; 140 V), per-
formed for 40 min and analyzed on the ethidium
bromide-stained 2.5 % agarose gel using ultraviolet
transillumination.

Statistical analysis

The normal distribution and homogeneity of
variances were tested before further statistical anal-
yses. The y’-test was used to assess the deviations
from the Hardy—Weinberg equilibrium for genotype
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frequencies, and it was also used for comparison of
the allele and genotype frequencies between differ-
ent studied subgroups. The differences were con-
sidered statistically significant with a P-value
< 0.05. All statistical analyses were performed us-
ing the Statistical Package for Social Science pro-
gram (SPSS for Windows, version 17.0, SPSS Inc.,
Chicago, IL).

Results

The frequency of the three possible genotypes
for the studied VKORC1gene polymorphism, and

J. Clin. Exp. Med. Res., 2016; 3(4): 514-519

verification of compliance the distribution of major
and minor alleles of the Hardy—Weinberg equilibri-
um are presented in Table 1. Verification of distri-
bution genotypes for the G3730A polymorphism
for compliance Hardy—Weinberg law is revealed
that in control group, and in the main group devia-
tion from the established equilibrium is not statisti-
cally significant. It was found that the ratio of al-
leles in both groups were not significantly different
from the expected (P > 0.05).

Table 1 — The frequency of allelic variants and alleles for the G3730A polymorphism
of the VKORC1 gene in the control group and patients with IAS

Control group,n (%)

1AS group,n (%)

Homozygotes G/G 45 (36.3) 54 (31.8)
Heterozygotes G/A 63 (50.8) 85 (50.0)
Homozygotes A/A 16 (12.9) 31 (18.2)
A-allele 0.62 0.57
G-allele 0.38 0.43
r 0.7 0.06
P >0.05 >0.05

Note: n — number of subjects; ¥’ i P — reflecting deviations in each group from Hardy—Weinberg equi-

librium

Comparison of the frequency of allelic variants
of the VKORCL1 gene for G3730A polymorphism in
patients with IAS and the control group suggests no
difference in different types of genotype distribu-
tion between of patients with atherothrombotic is-

chemic stroke and healthy patients (P > 0.05). Ana-
lyzing the genotype frequencies for G3730A poly-
morphism of the VKORCL1 gene in the two sexes
did not reveal any significant differences in their
correlation (Table 2).

Table 2 — The frequency of allelic variants and alleles for the G3730A polymorphism
of the VKORCI1 gene in the control group and patients with 1AS depending on gender

Genotype Females Males
Control group IAS group Control group IAS group
GIG 15 (33.3 %) 25 (34.7 %) 30 (38.0 %) 29 (29.6 %)
GIA 23 (51.1 %) 33 (45.8 %) 40 (50.6 %) 52 (53.1 %)
AIA 7 (15.6 %) 14 (19.4 %) 9 (11.4 %) 17 (17.3 %)

P=0.815; y*= 0.410

P =0.363; y* = 2.029

Note: P — the significance of differences in the distribution of genotypes between control group and IAS group

Similar studies in this direction are not numer-
ous and contradictory. Porojan et al. investigated
the association of allelic polymorphisms of the
VKORC1 genes and KLOTHO with atherosclerosis
and calcification. The authors discovered that the
C1173T polymorphism of the first intron VKORC1
gene is associated with calcification of blood ves-
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sels and is an important genetic factor for athero-
sclerosis [11].

Wang et al. by studying distribution of geno-
types for polymorphisms T2255C of the
VKORCl1gene have discovered that the presence of
C allele increases the risk of coronary heart disease
and hemorrhagic stroke by more than two times and
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the risk of aortic dissection — by more than three
times [12]. However Hindorff et al., which explored
the association of polymorphisms of the gene
VKORC1, among which T2255C is, with the de-
velopment of myocardial infarction and other car-
diovascular diseases have shown that none of the
investigated SNP was associated with the develop-
ment of heart disease and blood vessels studied
[13].

In 2010, Shyu et al. investigated the relationship
of genetic polymorphism of genes GGCX
(GIn325Arg), VKORC1 (G3730A) and NQO1
(Pro187Ser) with a risk of atherothrombotic is-
chemic stroke. Researchers found a statistically
significant protective effect of these polymorphisms
concerning the risk of ischemic stroke. Synergism
of the investigated loci was more expressed in pa-
tients who did not drink alcohol and were not
smokers [14].

It is noteworthy that our research is the first one
dedicated to the study of association of the G3730A
VKORC1 gene polymorphism with the develop-
ment of atherothrombotic ischemic stroke in
Ukrainian population.

Implementation mechanisms of action of genet-
ic factor that we studied may be associated not only
with the influence on the process of calcification of

BucHoBku
There is no association of G3730A single
nucleotide polymorphism of the VKORC1 gene
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