AN ASSOCIATION BETWEEN THE VITAMIN D RECEPTOR
BSMI POLYMORPHISM AND THE INCIDENCE OF PLACENTAL
INSUFFICIENCY IN WOMEN AT HIGH RISK OF INFECTION

INTRODUCTION

Lately, the role of vitamin D (VD) in reproduc-
tive processes is being given increasing impor-
tance, due to the presence of its receptors in the
vascular endothelium, uterus, ovaries, tropho-
blast cells and placenta[4,9, 12, 171.

VD is a fat-soluble steroid vitamin that ex-
erts its effect through the genomic pathway by
binding to the intracellular vitamin D receptors
(VDR) and an extra-genomic mechanism inter-
action of VD with its receptor which activates
rapid signal transduction cascades. The VDR
has ligand-binding and DNA-binding domains
that bind to the VD and promoter sequences of
VD-responsive genes. This data have provided
new insight into the classical role of VD and its
extraskeletal effects [6, 13].

It is known that besides kidney, the placenta
is also the main site of synthesis of the active
metabolite of VD due to the expression of CY-
P27B1 in the trophoblast and decidual tissue.
Placental expression of CYP27B1 mRNA begins
early in pregnancy and may play an important
role in the placental response to infection [6].

The presence of VDR on some immunocom-
petent cells such as T-lymphocytes and macro-
phages, sparked off discussion about its poten-
tial role in the pathophysiologic mechanisms of
some diseases such as rheumatoid arthritis and
diabetes mellitus, as well as in the innate im-
mune system and the pre-conception stage of
pregnancy [8, 16, 17, 28.

Study of single nucleotide polymorphism of
the gene encoding VDR, in particular studying
the G63980A-polymorphism of the b/B allele (in-
ternational code rs1544410), showed that this is
characterized by the substitution of the nucleo-
tide guanine (G) for adenine (A) in the non-cod-
ing gene region, including the Bsml-restriction
site. In people of European origin, it is estimated
to occur in about 30-40% of individuals and may
be responsible for an increased risk of fractures,
sporadic primary hyperparathyroidism, and oth-
er diseases [2, 3, 27]. However, polymorphism of
VDR gene Bsml (A to G), is understudied, espe-
cially its possible role in obstetric complications.

To date, literature regarding the effect of the
single nucleotide Bsml polymorphism on repro-
ductive function, in particular pregnancy, has
been rather scanty.
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Objectives of the study. We tested the hy-
pothesis whether the polymorphism of the
gene encoding VDR, Bsml (A > G, rs1544410),
is associated with the development of placen-
tal dysfunction (PD), as evidenced by abnor-
mal Doppler readings on ultrasound, in preg-
nant women at high infectious risk (HIR). For
the purposes of this study, HIR women were
considered those having a positive urine cul-
ture, a positive nasopharyngeal, urogenital
swab culture or polymerase chain reaction
(PCR) result for a micro-organism or a positive
TORCH screen.

MATERIALS AND METHODS

Study population and participants

An observational-analytical study was carried
out according to the «case-control» principle of
two groups of women:

e the main group included 56 pregnant
women (I group), aged 18-40 with HIR and
confirmed PD;

e the control group consisted of 40 appar-
ently healthy women with physiological
pregnancy and no evidence of intra-uter-
ine infection (Il group).

The study was conducted in Odessa, Ukraine
(Maternity Hospital No. 1 and No. 5) over a two
year period between 2018 and 2020. Special
enzyme immunoassay and molecular genetic
studies were carried out in “LLC Diagnostic Cen-
ter Evgenika”in Odessa, Ukraine.

Inclusion criteria in the group were a preg-
nancy complicated by PD; age from 18 to
40 years and any clinical signs of intra-uterine
infection.

The study excluded women under 18 or over
40 years of age as well as women with other
co-morbid medical conditions.

Ethical approval

The study was approved by the Odessa Na-
tional Medical University Bioethics Commission
(protocol No. 124 from 02.02.2018) and in ac-
cordance with the principles of the WMA Dec-
laration of Helsinki. All patients signed informed
consent to participate in the study, conduct
standard general clinical studies as well as con-
firm HIR and PD in accordance with the regula-
tory requirements of Ukraine.
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High infectious risk determination

Urogenital and nasopharyngeal swabs and urine were cul-
tured for any bacteria, along with their sensitivities to antibiot-
ics, and PCR diagnostics, including femoflor screen were used.
The criterion for the risk of infection of the urogenital tract
was the release of opportunistic microflora in the amount of
10° CFU/ml or more; bacteriuria is considered significant when
the growth of bacterial cultures in the urine is > 10° CFU/m|, in
two consecutive samples or in one portion of urine obtained
with the help of a catheter.

An enzyme-linked immunosorbent assay (ELISA) test was used
to diagnose TORCH infections (Toxoplasmosis, Other (infection),
Rubella, Cytomegalovirus, Herpes simplex infection). If specific
immunoglobulins were detected in a diagnostically significant
titer, a repeat study was performed after 2 weeks to determine
the avidity and affinity of antibodies. The diagnosis of TORCH in-
fections was based on the determination of G/M class immuno-
globulin (IgG, IgM) and antibody avidity in the blood over time.

The history of inflammatory chronic diseases of the gastro-
intestinal tract, urinary system, kidneys, acute respiratory viral
infection during pregnancy was taken into account.

The diagnosis of intrauterine infection was further confirmed
by ultrasound data, in particular, features such as oligo- and
polyhydramnios, hypertrophy or hypoplasia of the placenta,
calcification and placental oedema or fetal organ changes such
as ventriculomegaly, hyperechoic intestine and hepatomegaly.

Placental dysfunction determination

To assess the hormonal function of the placenta, the levels
of human chorionic gonadotropin (hCG) and estriol were de-
termined by the ELISA method on the Cobas Integra 400 Plus
analyzer (Roche Diagnostics, Switzerland). The condition of the
intrauterine fetus was assessed by ultrasound with Doppler ul-
trasound of the utero-placental-fetal blood flow (“Samsung Me-
dison UGEOWS80A”; Samsung Medison CO, LTD, 2014, Korea).
The location of the placenta and its appearance were assessed.
Examples of abnormal placental changes included the presence
of hemorrhages, thickness and maturity appropriate for gesta-
tional age. Sonographically, the change in placental thickness
correlates linearly with gestational age: this position has been
used to identify placental hypertrophy or hypoplasia. Accord-
ing to the formula, the approximate gestational age (in weeks)
is equal to the thickness of the placenta (in cm +/- 10 mm). The
maximum thickness of a normal placenta at any point during
pregnancy is often considered to be 4 cm [14, 26]. Cardiotocog-
raphy was performed on fetal monitors “Sonicaid Team Care”
(Huntleigh Healthcare Ltd, 2006, UK) with short term variation
assessment and using the Fisher scale.

Total VD levels and PCR study determination of the VDR

gene region for the presence of the Bsml polymorphism

(rs1544410) mutant variation

The VD serum concentration was determined by ELISA meth-
od, based on the competitive binding principle, on a Cobas In-
tegra 400 Plus analyzer (Roche Diagnostics, Switzerland) using
the ELECSYS VD total Il test system. The analytical sensitivity, cal-
culated using the mean and 2 standard deviations was 2.89 ng/

ml; the coefficient of variation (CV) was 4.4, 3.0, and 6.6% at con-
centrations of 25.1,43.2, and 93.7 ng/ml, respectively. Blood sam-
pling from the vein was carried out in the morning, after an eight
hour of fasting. The studies were conducted in the spring to avoid
seasonal fluctuations in serum VD, during the period from 24 to
34 weeks of gestation when the diagnosis of PD was established.

In the first stage, 20 pl of the serum sample was pretreated with
reagents 1 and 2 to release 25-hydroxyvitamin D from VD binding
protein (VDBP). Then the pretreated sample interacts with labeled
ruthenium VDBP, resulting in the formation of a complex between
25-hydroxyvitamin D and ruthenylated VDBP. The reaction mix-
ture was sucked into the measuring cell, where microscopic water
particles were captured on the surface of the electrode. Unbound
substances were then removed using the substrate-reagent Pro-
Cell M. Applying voltage to the electrode subsequently caused
a chemiluminescent radiation, which was measured by a photo-
multiplier. Results were determined using a calibration curve that
was custom-generated using the 2-point calibration and a mas-
ter curve provided by the reagent barcode. The “Clinical Practice
in the Prevention, Diagnosis and Treatment of VD Deficiency: A
Central and Eastern European Expert Consensus Statement” was
used to define VD levels as sufficient if > 30 ng/mL, insufficient
if > 20 ng/mL but < 30 ng/mL and deficient if < 20 ng/mL [21].

DNA extraction from whole blood samples

Isolation of genomic DNA was performed from whole blood
using the Proba-Rapid-Genetika reagent from “DNA-Technology”
(Russia). The required number of plastic vials provided by “Sci-
entific Specialties Inc” (USA) and each with a maximum capacity
of 1.5 mls were correctly annotated according to the number of
samples for analysis (study and control group participants to-
gether) and with a negative control sample “K". 600 pl of lysing
solution was added to each labeled tube. A 100 ul sample of pe-
ripheral blood was added to each test tube except for the control
sample tube, to which 100 pl sterile saline was added. The lids of
the vials were closed and these were shaken for 3-5 s using a“Mi-
crospin” FV-2400 vortex machine manufactured by “Biosan” (Lat-
via). The tubes were centrifuged using a Sigma 1-14 centrifuge
manufactured by “Sigma Laborzentrifugen” (Germany) at 13,000
rpm for 1 min to release the DNA-protein complex as a precipi-
tate. The supernatant was discarded and the precipitate added to
Thermostat test tubes at 98 °C for 10 min in thermostat “Gnome”
company “DNA-technology” (Russia). 300 L of Proba-Rapid-Ge-
netika reagent (“DNA-Technology’, Russia) was added to the pre-
cipitate and the vials were shaken on a Vortex machine for 5-10's.
The addition of buffer solution to the precipitate caused the dis-
sociation of proteins from DNA and for a highly purified form of
DNA to be released into solution. The tubes were centrifuged at
13,000 rpm for 3 minutes. This produced a supernatant contain-
ing isolated DNA ready to be added to the reaction mixture for a
real time polymerase chain reaction.

Real-time PCR

The principal feature of the real-time PCR mode is monitor-
ing and quantitative analysis of the accumulation of PCR prod-
ucts, as well as automatic registration and interpretation of the
results obtained. Sample genotyping was performed using
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kits from “DNA Technology” (Russia), microtubes from Greiner-
bio-one (USA), and a DT-96 detection cycler from “DNA Tech-
nology” (Russia). The genotyping results were determined au-
tomatically using the software from the DT-96 detection cycler.

Five ml blood sample was collected in EDTA-tube. DNA sam-
ples were all quoted and stored at -20 °C till analysis. Two DNA
probes were introduced into the reaction mixture (for two
alleles of the studied polymorphism - A > G), each of which
contains a fluorescent dye at the 5-end and a fluorescence
quencher at the 3'-end. In the initial solution, background fluo-
rescence is minimal, but as a result of amplification, fluorescent
dyes are released, which makes it possible to detect the pres-
ence of one or another allele of a DNA sample in the amplified
mixture. Restriction fragment length polymorphism (RFLP-PCR)
was used to identify VDR genotype. Amplified PCR product
(10 ml) was digested (37 °C for 20 h) with 4 U of Bsml restriction
enzyme in 20 pl reaction volume. Digested product was electro-
phoresed on 2% agarose gel. In this study we used forward and
reverse primers: (F5'-ACCAAGACTACAAGTACCGCGTCA-3" and
R5'-CTCCCTCTTCCACCTCTAACCAGC-3)).

Genotype was determined according to fragments length i.e.
homozygote GG(BB) subjects = 650 and 172bp product; het-
erozygote GA (Bb) subjects =822, 650 and 172bp products and
homozygote AA (bb) subjects = 822bp product [23].

The reaction mixture consisted of the following reagents;
Taq polymerase with 5'-nuclease activity (dissolved in buffer:
10 mM HEPES; pH 8.0; 100 mM KCl; 1% Tween-20; 5 mM DTT;
50% glycerol), PCR mix (670 mM Tris-HCI (pH 8.8 at 25 °C), 0.1%
Tween-20, 2 mM dNTPs, 10 mM primers, 5 mM probes, deion-
ized water and the DNA sample.

Statistical analysis

Result analysis was done using Microsoft Excel 2007 and Bio-
stat, Statistica 6.0 software from Install Shield Software Corpo-
ration for Windows (USA).

Baseline and resurvey sample characteristics were presented
as mean (S.D.) or percentage. The ANOVA test was used to ex-
amine between group differences in baseline characteristics for
continuous variables and the x? test for dichotomous measures.

The quantitative variable results were checked for normali-
ty distribution using the Shapiro-Wilk test. The Student’s t-test
was used to analyze the variables which are normally distrib-
uted, whereas the Mann-Whitney U-test was used to analyze
the non-normally distributed data. Differences were considered
statistically significant at P < 0.05 (95% significance level) and at
P <0.01 (99% significance level).

Differences in genotype distribution and consistency of gen-
otype distribution with Hardy Weinberg Equilibrium (HWE) were
tested using the Chi-Squared test (if p was higher than 0.05, the
sample of this genotype corresponded to the HWE) According
to HWE, genetic variability in a population will remain constant
from one generation to the next in the absence of disturbing/
variable factors [22, 24]. The various alleles'frequency indicators
distribution and genotypes statistical significance in the groups
and their possible influence on the phenotypic compared
groups characteristics was determined by calculating the odds
ratio (OR) using a 95% confidence interval (Cl).
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The relationship between the studied parameters was deter-
mined by correlation analysis using Spearman’s rank correlation
coefficient (R) with subsequent significance establishment by
the t criterion. In this case, the correlation coefficient was con-
sidered to be moderate from 0.3 to 0.7 and strong, more than
0.7. The error probability calculation and Fisher’s test (qualita-
tive indicators) made it possible to assess the differences’ reli-
ability between the mean samples values and the detected
data correlation.

RESULTS

Characteristics of the study population

All patients’ demographic data and clinical characteristics
presents in Table 1. The data obtained indicate a higher fre-
quency of pregnancy complications in the | group. There was
heterogeneity in parity between the main and control groups.
The mean weight of newborns in the I group (3299.11 £ 128 g)
was significantly lower than in the Il group (3643.24 + 136 g;
t=4.17;p < 0.01); significant differences were also observed in
neonatal growth rates (54.25 + 3.7 vs 52.41 £ 3.6 cm; t = 3.97;
p <0.01).

A correlation analysis between the weight of newborns and
the level of VD showed a significant direct relationship both in
the | (rs = 0.707) and Il groups (rs = 0.427, p < 0.01). The fetal
growth retardation (FGR) was diagnosed only in 7.14% of wom-
en from the | group. The average level of serum VD in these
women was 15.05 + 2.4 ng/ml, which corresponded to a pro-
nounced VD deficiency. Apgar score assessment of newborns
showed significant differences between the groups (7.02 and
8.78 points respectively; t = 5.16; p < 0.01).

There was a high frequency of extragenital inflammatory
diseases in | group, changes in morphometric parameters and
pathological location of the placenta (placental hypertrophy -
4.3 times, low placentation - 3.6 times more). Only in the | group
were fetal ventriculomegaly (12.5%) and hyperechoic intestine
(10.7%) detected. Amnion pathology was also diagnosed with
greater frequency in patients of this group (polyhydramnios -
2.8 times, oligohydramnios - 7.8 times).

Figure 1 showed that the serum VD average level in patients
with PD was reliably lower than in patients with physiological
pregnancy (1.4 times, F = 0.0258; p < 0.01).

The alleles frequency distribution of the VDR gene

Bsml polymorphism (rs1544410) in pregnant women

with HIR and PD

The molecular genetic testing results showed that there was
no significant difference in the frequency of homozygous AA
individuals between | and Il groups respectively (10.7 vs. 20%,
P > 0.05). The GG genotype was more common in the control
group (18 out of 40 women and 10 out of 56 in the main group,
P <0.01) (Figure 2).

The AG heterozygous combination was observed with a re-
liably higher frequency in the | group (40 out of 56 women -
71.4%), as opposed to the Il group (14 out of 40 women - 35%;
P < 0.01). A direct positive correlation was found between the
PD frequency and the AG genotypic expression (OR = 3.8; 95%
Cl 2.1 - 6.8; x> = 20.88; P < 0.01). These findings are summa-

65

Reproductive Endocrinology



[EHETWYHI ACITEKTI

Table 1. Baseline characteristics of the population studied

Index Mf;"‘zgg‘é“p
Age, years 292+43
Body mass index, kg/m? 022+17
Primiparous, % 714
Multiparous, % 286
Gestational age at delivery, weeks 3801+/-1.21
VD levels, ng/mL 306+/-96
Preeclampsia, % / absolute number 143/8
Intrauterine growth retardation, % / absolute number 7214
Anemia, % / absolute number 50/28
Acute respiratory viral infection, %, absolute number 30.7/17
Chronic / gestational pyelonephritis, % / absolute number 375/ 2
Chronic tonsillitis, % / absolute number 16.1/9
Chronic gastritis / cholecystitis, % / absolute number 89/5
Bacterial vaginosis % / absolute number 321718
Polyhydramnios, % / absolute number 214712
Oligohydramnios, % / absolute number 393/22
Low placentation, % / absolute number 268/15
Placental hypertrophy, % / absolute number 10.7/6
Small size placenta,% / absolute number 36/2
Premature placental maturation, % / absolute number 71/4
Fetal ventriculomegaly, % / absolute number 12577
Hyperechoic intestine in the fetus, % / absolute number 10.7/6

Control group

n=240 Reliability
304+£3.12 P>0.05
228+193 P>0.05
55 F=0028;P <0.05
45 F=0.028;P < 0.05
38.63 +/-1.01
4354/-133 F=0.0258;p < 0.01
0 F=0.0007; P < 0.05; x*=6.23;P < 0.05
0 F=0014P <005
10/4 F=0.00001P < 0.05; *=12.19;P < 0.01
7513 F=0.0004; P <005y =739;P <001
15/6 F=10.0006; P < 0.05; *=5.84;P < 0.05
5/2 F=0.009; P < 0.05

5/2 F=10.007; P < 005

7513 F=0.0008; P < 0.05;*=8.29;P < 0.01
7513 F=0.015P<0.05
5/2 F=10.00001; P < 0.05
75/3 F=0.0006; P < 0.05
25/1 F=0.0245;P <0.05
0 F=0.0007; P < 0.05;*=6.23;P < 0.05
0 F=0.0007; P < 0.05;y*=6.23;P < 0.05
0 F=0.0002; P <0.001;
0 F=0.0007;P <0.01;

Note: data are presented as mean = S.D. for continuous and percentage for categorical variables.

rized in Table 2. An inverse correlation dependence of average
strength was revealed between the frequency of the GG gen-
otype and the frequency of PD (OR = 0.27; 95% CI 0.15 - 0.57;
X*=16.71;p <0.01).

Genotypic distribution of the VDR gene Bsml

polymorphism in the main and control groups

according to the HWE

Most (87.5%) of pregnant women with PD and insufficient
VD (below 30 ng/ml) were carriers of the AG genotype as
opposed to the control group, where there were no women
with VD insufficiency that were carriers of such genotype
(F = 0.00001; P < 0.01). Among women in the Il group with
insufficient VD, 83.3% of women were homozygous with the
GG genotype, as opposed to the | group where there were no
women with such a genotype (F = 0.00001; P < 0.01). The AA
genotype was the least common for both groups respectively
(10.7% and 20%, F = 0.553; P > 0.05). These results are
summarized in Table 3.

A significant difference was found between the incidence
of all genotype variants in the | group and their expected
frequencies in the population using HWE. The frequency of
the homozygous genotype GG in the main group was 17.8
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vs. 28.7% of the expected, the incidence of the homozygous
AA genotype was 10.7 vs. 21.6%, and the heterozygous AG
genotype, the commonest genotype in this group, was 71.4 vs.
49.8% (x*>=10.64, P < 0.01).

The HWE in the control group showed the following results.
The incidence of heterozygous women with the AG genotype
was 35% versus the expected 46.9%, that of the GG genotype
was 45 vs. 39.1%, and the AA genotype incidence was 20% vs.
14.1%. Differences between actual and expected incidences
were not found to be statistically significant for all genotypes
(x*=2.5671, P > 0.05). These results are summarized in Table 4.

Main Results

Pregnant women with PD on the background of HIR have lower
serum VD levels than women having uncomplicated pregnancies.
The single nucleotide Bsml polymorphism of the gene encoding
VDRin pregnant women carrying the heterozygous AG genotype
probably causes a greater risk of developing PD in conditions of
VD deficiency. This seems to suggest an association between low
VD levels, the Bsml single nucleotide polymorphism in the VDR
and the development of PD. In accordance with HWE, in women
with the AG genotype, the risk of developing PD is higher than
the expected population risk.
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Figure 1. The average level of 25(OH)D (mean + SD, ng/ml) in women with
placental disfunction and in women with physiological pregnancy

VD concentration and pregnant women's vitamin D-status, determined by ELISA,
shows that the average content of VD in pregnant women group with placental
dysfunction and high infectious risk (30.3 & 9.6 ng/ml) was reliably less than in group
with physiological course of pregnancy without any infectious agents influence,
(43.5+133ng/ml, F=0,0258;p < 0,01).
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Strengths and Limitations

The VD status determination in pregnant women with PD
and HIR compared to healthy pregnant women was carried out
for the first time. This is also the first study to our knowledge,
to examine the relationship between the Bsml polymorphism
and PD. For the first time, the law of genetic balance, HWE
was implemented in the study of VDR gene polymorphism
in pregnant women with PD, which is important in terms of
predicting and preventing this pregnancy complication. The
advantages of the study also include the use of the HWE to
determine the frequency of distribution of genotypes in the
population, as well as ANOVA analysis of variance to study
differences between groups.

One major limitation is perhaps, the study of only one of the
genes encoding VDR Bsml polymorphism type. Since a number
of other polymorphisms are known such as the Apal, and Tag|,
polymorphisms, their investigation could probably enhance
the clinical significance of the study. The study population is
also quite small, which limits the power of the study and hence
warrants some caution in the results’ interpretation. Hardy-
Weinberg disequilibrium situations occur quite rarely, are
usually the consequence of some external factor operating in
natural selection and large numbers would be needed to prove
such an effect. The over-representation of heterozygotes in
both control and main groups might be causing cofounding of
the results due to cross-contamination, hence requiring caution
in interpretation.

DISCUSSION

Publications by several medical societies such as the
“AME and AACE Position Statement: Clinical Management
of Vitamin D Deficiency in Adults” [5] have recommended a
lower cut-off for vitamin D in the blood of pregnant women

80
70
60
50
40
30

Mean + SD

20
10.7

. 1R
0

AA

m Group with PD

m Group with physiological pregnancy

**p<0.01

AG GIG

Figure 2. Variants of genotypes of Bsml polymorphism of the gene encoding VDR (%)

A real-time PCR study results of the VDR gene region for the Bsml (rs1544410) polymorphism mutant presence showed that 10.7% of women with PD and HIR (n = 56)
background and 20% of women with physiological pregnancy (n = 40) are homozygous carriers of the AA allele (P > 0.05) and the G allele, respectively, 17.8% and 45%,
(P <0.01). A heterozygous combination of the AG allele was found in 71.4% of pregnant women with PD and in 35% of women of the control group (** P < 0.01).

WWW.REPRODUCT-ENDO.COM.UA / WWW.REPRODUCT-ENDO.COM N 5-6(70)/rpyaeHb 2023

Reproductive Endocrinology

Scientific and Practical Medical

ISSN 2309-4117

6/



[EHETWYHI ACITEKTI

Table 2. Genotype and allele frequencies of VDR polymorphisms in the main and control groups

Main group, n = 56 Control group, n =40 OR (95%(l) X2 P
Genotypes
Absolute number % Absolute number %
6/G 10 178 18 45 0.27 (0.15-0.51) 16.71 <001
A/G 40 714 14 35 3.95(2.19-7,1) 20.88 <001
A/A 6 107 8 20 0.68 (0.31-1.48) 1.013 >0.05
A 52 (0f 112) 46.4 28 (of 80) 35 1.58 (0.89-2.79) 251 >0.05
G 60 (of 112) 536 52 (of 80) 65 0.63 (0.36-1.12) 251 >0.05
Table 3. Genotypic distribution of individuals with insufficient or deficient VD levels (< 30 ng/mL) in the main and control groups
Women with low VD levels (< 30 ng/mL, %) o
Genotype i Reliability
Group with PD Control group
A/A 10.70% 20% F=0553;P>005
A/G 87.50% 0% F=0.00001; P < 0.01
6/G 0% 83.30% F=0.00001; P < 0.01

Table 4. The Expected Incidence of the genotypes according to HWE compared to their actual incidences in the main and control group

Expected Incidence

Actual Incidence

Bsml polymorphism genotypes of VDR 2 P
POYMOIpHEM GENop Absolute number % Absolute number % A
Main group
Common homozygotes — G/G 16.1 287 10 178
Heterozygotes — A/G 211 49.8 40 714
10.64 P<0.01
Rare homozygotes — A/A 121 216 6 10.7
Total 56 100 56 100
Control group
Common homozygotes — G/G 15.6 39.1 18 45
Heterozygotes — A/G 18.6 46.8 14 35
25671 P> 0.05
Rare homozygotes — A/A 56 14.1 8 20
Total 40 100 40 100

of 40 ng/mL, suggesting that a number of pregnancy
complications such as preterm birth, preeclampsia and
gestational diabetes may be associated with VD deficien-
cy [4,18].The FGRrisk in pregnant women with VD deficiency
is 6 times higher than in women with its optimal level.
According to the authors under conditions of VD deficiency
abnormal apoptosis of trophoblast cells is observed, which
leads to placental functional failure [1].

We found that in pregnant women with PD and HIR, the serum
VD level is 1.4 times lower than in healthy women. There is also
a certain clinical parallel between the placental dysfunction and
placental morphological changes such as hypertrophy of the
placenta and low placentation. In a number of studies, these
morphological changes are regarded as clinical manifestations of
pathological placentogenesis and predictors of PD, preeclampsia
and fetal intrauterine growth retardation [10, 19].

The immunobiological role of VD is associated with the
pathophysiology of some diseases characterized by a systemic
inflammatory response [8, 28]. According to the literature, there
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is no direct relationship between the severity of the infectious
process and fetal teratogenesis or dysmorphogenesis [7, 20, 25].

One of the criteria for selecting women into the main group
was the presence of a HIR. Based on the results of the study
and literature data, it is quite difficult to determine whether the
presence of an infectious factor is a consequence of a primary
VD deficiency or whether the VD deficiency is secondary
to infection. A high incidence of bacterial vaginosis, acute
respiratory viral infection and inflammatory diseases of the
kidneys were all noted in the study group, all of which can
contribute to the formation of PD [8, 11, 15].

Our study showed that the PD developing probability in
heterozygous carriers of the mutant Bsml polymorphism
(rs1544410) with the AG genotype is twofold higher (OR = 3.95,
95% Cl 2.19-7.1, x* = 20.88, P<0.01), than in homozygotes with
the AA or GG genotype carriers did not develop PD even under
suboptimal blood VD levels. The insignificant frequency of the
AA genotype in the groups probably indicates that this variant
does not affect the phenotypic characteristics of women and
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the course of the pregnancy, despite VD deficiency. According
to H.Wolski et al., (2021), in women with recurrent miscarriages
were observed in VDR Bsml polymorphism (GG vs. GA and AA,
OR =0.56, p = 0.036 and OR = 1.49, p = 0.035, respectively. M.
Alzaim et al. (2022) used to determine Fokl VDR genotype in
pregnant Arab women and found that carriers of the ff allele
had a significant risk for full maternal metabolic syndrome
(OR 4.2, 95% Cl 1.4-12.2; adjusted p = 0.009) [3, 27]. These
and other studies indicate the significance of genetic variants
in VDR function, disturbed VD function and in complicated
pregnancy [17, 19].

Each population has its own allele pool and a different
frequency of unfavorable alleles: HWE allows assessing
the population risk of genetically determined diseases.
Phenotypic characteristics of an organism are formed under
the influence of nonmodifiable genetic factors and modifiable
environmental factors. HWE shows the expected patterns
of phenotype formation depending on the genotype under
the conditions of an ideal population and the absence of
any mutations [20]. According to our data, among pregnant
women with PD and HIR, the frequency of heterozygotes with
the AG genotype exceeded the expected frequency in the
population by 1.4 times.

It is possible that VDR gene Bsml polymorphism and VD
deficiency in pregnant women may be the factors that increase
the PD development likelihood in women with HIR.

One plausible mechanism by which this may occur could be
that VD is one of the cofactors needed for the establishment
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of a well vascularized placenta. The presence of the Bsml
polymorphism could be contributing to a diminished response
to VD, hence leading to PD.

CONCLUSIONS

According to the study, VD deficiency may increase the risk of
PD. The Bsml (A > G) VDR polymorphism suggests its probable
involvement in the development of PD in women at high
infectious risk. In the context of VD deficiency in heterozygous
polymorphic AG individuals PD was found to be 3.6 times
commoner than in women with other genotype variants;
the PD risk was minimal in homozygous women with the GG
genotype.

Further research is needed to investigate the effects of VD
on pregnancy, including molecular genetics. More studies are
needed to investigate any associations related to the other VD
receptor polymorphisms as well as the CYP27B1 and CYP24A1
gene polymorphisms. The possibility of predicting and
preventing pregnancy complications at the preclinical stage by
influencing modifiable risk factors may be a promising scientific
venture.
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AN ASSOCIATION BETWEEN THE VITAMIN D RECEPTOR BSMI POLYMORPHISM AND THE INCIDENCE OF PLACENTAL INSUFFICIENCY IN WOMEN AT HIGH RISK OF
INFECTION

(.S. Manasova, MD, professor, Department of Obstetrics and Gynecology, Odessa National Medical University, Odessa, Ukraine

V.V.. Artyomenko, MD, professor, honored doctor of Ukraine, Department of Obstetrics and Gynecology, Odessa National Medical University, Odessa, Ukraine
N.V. Didenkul, obstetrician-gynecologist, Department of Obstetrics and Gynecology, Odessa National Medical University, Odessa, Ukraine

N.V. Kuzmina, obstetrician-gynecologist, Department of Obstetrics and Gynecology, Odessa National Medical University, Odessa, Ukraine

J. Pollacco, Department of Obstetrics and Gynaecology, Mater Dei Hospital, Msida, Malta

Research objectives: the study examined the effect of the Bsml polymorphism of the gene encoding vitamin D receptors (A > G, rs1544410) on human placental
dysfunction.

Materials and methods. An observational-analytical study carried out according to the «case-control» principle. The study was conducted in two maternity hospitals in the
ity of Odessa, Ukraine over the same period of time. Special enzyme immunoassay and molecular genetic studies were carried out at the LLC «Diagnostic Center Evgenika» in
Odessa.

The intervention group included a total of 56 pregnant women aged 18 to 40 with high infectious risk and signs of placental dysfunction. The control consisted of 40
apparently healthy women with an uncomplicated pregnancy. The 25(0H)D blood level was determined by the ELISA method whereas the gene polymorphism encoding
vitamin D receptors was determined by PCR.

Results. The number/percentage of women with placental dysfunction in the intervention and control groups respectively, their hydroxyvitamin D levels as well as the
genotypes expressed was investigated. In placental dysfunction patients, vitamin D level was significantly lower than in healthy individuals. There was a direct correlation
between the placental dysfunction frequency and the A/G genotype. In vitamin D deficiency, the heterozygous A/G genatype for vitamin D receptor gene polymorphic locus
increased the risk of development of placental dysfunction by 3.6 times.

Conclusions. Vitamin D deficiency may increase the risk of placental dysfunction. For a more complete understanding between vitamin D receptor gene polymorphism and
placental dysfunction, it is necessary to study all four vitamin D receptors polymorphisms with 25(0H)D levels correlations as well as polymorphisms of genes CYP27B1 and
(YP24A1.

Keywords: placental dysfunction, vitamin D receptors, Bsml gene polymorphism.

3B'430K MIX BSMI IOMIMOP®I3MOM PELIEMTOPA BITAMIHY D TA YACTOTOIO MIALIEHTAPHOT HEJOCTATHOCTI B XIHOK I3 BUCOKIM IHOEKLIAHIAM
PU3NKOM

I.C. MaHacoBa, 4. Mefl. H., npodecop kadezpy akyLIepCTBa Ta riHexonorii OAecbKoro HallioHabHoro MenuHoro yHiBepcutety, M. Oneca, Ykpaika

B.B. ApTboMeHKo, . MeA. H., 3aCTyeHuii nikap Ykpaitin, npodecop kadeapu akywepcTBa Ta riHekonoril OiecbKoro HauioHanbHoro MeAnuHoro yHiBepcuTety, M. Ofeca,
YkpaiHa

H.B. LlineHKyn, akywep-riHekonor kadeapy akyluepcTea Ta riekonorii OAecbKoro HalioHanbHoro MeanuHoro yHisepcutery, m. Ofeca, Ykpaina

H.B. Ky3bMmiHa, akywwep-riHekonor kadeapy akyLuepcTsa Ta rivekonorii O4ecbKoro HauioHanbHOro MeanuHoro yigepcutety, m. Oneca, Ykpaina

[bx. Monnakko, BiazineHHs akyLIepcTBa Ta riekonori nikapki Mater Dei, m. Mciga, ManbTa

Merta gocnigxeHHa: npoananisysatv BB Bsml nosimopdiamy rexa, wo koaye peuentopy Bitaminy D (A > G, rs1544410), Ha nnaLeHTapHy ACOYHKLilo.

Matepianu Ta metogu. (nocTepexxHo-aHaniTUuHe A0CAILKEHHA NPOBEaeHe 3a NPUHLIAMOM «BIMAAO0K-KOHTPONb». [loCTIEHHA BUKOHaHO Ha 6a3i 1BOX MOAOTOBUX
OynuHkig micra Onecu (YkpaiHa) NpOTArOM 0HAKOBONO Nepiofy uacy. IMyHodepMEHTHi Ta MonekyNAPHO-TeHeTINYHI AOCTIKEHHA MPOBOAUINCS Ha 6a3i TOB
«[liarHocTnyHmii LeHTp €BreHika» B Opedi.

[l 0CHOBHOT rpyniA YBIlLLAN 56 BariTHIAX XiHOK BikoM BiA 18 10 40 POKIB i3 BIUCOKMM iHOEKLITHIM PU3IKOM Ta 03HaKaMIn NnaLeHTapHoi AncdyHKLL. 1o rpyny KOHTponto
yBiiALLAY 40 NPAKTNYHO 30POBMX XIHOK I3 HeycknaAHeHM nepebirom BariTHocTi. Pigenb 25(0H)D y Kpogi BIU3HauaBCA METOAOM iMyHODEPMEHTHOTO aHani3y, a
noniMopi3m rexis, L0 KoaykoTb peLenTopy Bitamiy D, — MeTofoM nosimepasHol NaHLIoroBor peakLii.

Pe3ynbtaru. [TopiBHI0Banach KinbKiCTb/BIACOTOK XIHOK i3 MNaLeHTAPHOI0 AMCOYHKLIED B OCHOBHIV Ta KOHTPONbHIiA rpynax BiANOBIAHO, PiBHi riapoKcuBiTamiHy Dy
CPOBATL KPOBI B rPyNax, a Takox YacToTa BapiaHTis Bsml nonimopgiamy reHa, Lo Koaye peLientopi Bitaminy D. Y XBopux Ha nnaLieHTapHy AUCYHKLIO piBeHb BiTaMiHy
D byB AOCTOBIDHO HIKUMM, HixX Y 300p0BYIX 0i. BCTaHOBNEHO MPAMIIA KOPENALLIHIIA 38’A30K Mix YacTOTO NNaLeHTapHOi AUCOYHKLI Ta reHoTunom A/G. 3a aediuuTy
BiTamiHy D reTepo3wroHuii reHotvn A/G 3a noniMopGHIM TOKYCOM reHa peLienTopiB BitamiHy D 30ibLyBaB pU3VK PO3BUTKY NNaLleHTapHoT AUCOYHKLT B 3,6 pasa.
BucroBku. [lediunr Bitamiy D moxe 30ibLumTIA pu3uK AUCOYHKLIT nnaLeHTI. InA noBHILIOTO po3yMiHHA 3B'A3Ky M NOAIMOPOI3MOM reHa peLentopiB BiTamiHy D i

AUCOYHKLIEI nnaLeHTIn HeobxiaHo BUBUMTY BCI UoTUpK nonimMopdizmu peuenTopis BitamiHy D i3 kopenauieto pigkis 25(0H)D, a Takox nonimopdiamu rewis CYP27B11
CYP24A1.

KniouoBi cnoBa: nnatieHTapHa anchyHKuis, peuientopy Bitamiy D, nonimopdiam rexa Bsml.
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