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INTRODUCTION

Recurrent miscarriage (RM) is a genetically
heterogeneous condition as a result of the co-
existence of the two governing factors: mater-
nal and embryonic [1, 2]. The embryo expresses
antigens inherited from both parents, and sur-
vival of hemiallotransplant fetus to term is one
of the most challenging processes associated
with pregnancy. Mother’s immune system plays
an important role in a successful pregnancy by
controlling the fertilization, implantation, devel-
opment and maintenance of the pregnancy itself
[3-51.

ANALYSIS OF PUBLISHED DATA

AND RESEARCH TASKS

Successful maintenance of pregnancy is de-
pendent on the delicate balance between Th-1,
Th-2, Th-17 and Treg-cells of the immune system
as well as between specific cytokines inherent
[6, 7]. Cytokines are cellular signaling proteins,
mainly secreted by immune cells and mediate
cell-cell communication [8]. It was revealed that
the cytokine polymorphisms may be associated
with RM. It is known that one of the major cyto-
kines involved in the gestation are IL-4 and IL-17.
Human cells Th17, produce IL-17, may play a role
in the rejection conceptus antigens and conse-
quently may be harmful to the maintenance of
pregnancy [9]. It is shown that IL-17-decidual,
producing by CD4+T-cells, are not harmful to
human pregnancy, as they also produce IL-4 [10].
Therefore, a special interest is the study of the
characteristics of polymorphisms of IL-4 and IL-
17 in women with RM.

IL-4 regulates the growth and differentiation
of B-lymphocytes, as well as processes of biosyn-
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thesis and secretion of antibodies. It is produced
by activated CD4+T-lymphocytes (Th2), mast
cells and eosinophils, generally - by activated
Th2 cells. IL-4 stimulates the differentiation of
ThO to Th2, inhibits the generation of cytotox-
ic lymphocytes, natural killer cells and the pro-
duction of interferon-y and antitumor activity of
macrophages, reduces the production of proin-
flammatory cytokines IL-1 and TNFa [11, 12]. In
the presence of genetically determined disor-
ders of the immune system excessive synthesis
of pro-inflammatory interleukins occurs, result-
ing in the rapid development of inflammation in
the tissues even in the absence of pathogens in
the hearth. Some evidence suggests that Th2-cy-
tokine IL-4 and its receptor may be of particular
interest for controlling a Th17-induced inflam-
mation. In humans, decreased response to IL-4
is believed to contribute to autoimmune inflam-
mation.

In humans, the gene, coding for IL-4, is located
on chromosome 5 in the 5q31-g33, which is a so-
called cytokine cluster, where they were found
and other genes that are important for the im-
mune system, such as IL-5, IL-9, IL-12, IL-13 and
granulocyte-macrophage colony stimulating
factor. IL-4 gene contains four exons and exon 2
is the shortest (48 bp encoding 16 AA); exon 3 is
the longest. The full length protein IL-4, which is
encoded all four exons, is an option that is com-
monly referred to simplest IL-4, and it is certainly
the most studied isoform structurally and func-
tionally [12].

It revealed more than 50 allelic variants of
gene polymorphisms IL-4, including -590C/T
(rs2243250), -33C/T (rs2070874), +3437C/G
(rs2227282) and 2979G/T (rs2227284) and oth-
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ers. It was installed large variability of occurrence of abnormal
IL-4 alleles in different populations [13]. Different ethnic groups
may have especially immunopathogenesis that are both theo-
retical and practical interest [13].

A single nucleotide polymorphism (SNP), in IL-4R coding
region, 150V [rs1805010] detects the presence of isoleucine
(I) according to valine (V) at position 50 in the aminoacid se-
quences. This polymorphism in the IL-4R is functionally import-
ant, since it affects the signal force receptor and may be able to
regulate the production of IL-17 involved in the gestation [14,
15]. At the same time, [15] found no significant difference in
IL-4 VNTR genotype frequencies between RM and control (OR
0.91;95% Cl 0.58-1.45); [16] showed that IL-4R 150V [rs1805010]
plays a causal role in the RM. The contradictory literature data
requires further research.

T-helper 17 (Th17) - the third type of the newly discovered
T helper cells. T helper 17 cell characterized by the expression
of IL-17A, IL17F, IL-6, TNF-a and IL-22. Six ligands of family IL-17
(IL-17A-F) and five receptors (IL-17RA-RD and SEF) were iden-
tificated. IL-17A and IL-17F are members of the cytokine IL-17
responsible for pathogenic cell activity Th17; they induce mul-
tiple proinflammatory mediators including chemokines, cyto-
kines and metalloproteinases of epithelial cells and fibroblasts
[17]. The genes IL-17A and IL-17F are located on chromosome
6P12. Development Th17-cells and cytokine secretion are re-
duced in vitro upon exposure IFN-y and IL-4 produced by Th1
and Th2-cells, respectively. Polymorphisms IL-4R (I50V) may
monitor the possibility of the immune systems control the
amount of human IL-17 production.

The aim of the study was to study the incidence of geno-
types and allelic variants of the IL-4 (S589T and S33T), IL-4R
(Q576R), IL-17A (G197A) and IL-17F (488T/C) genes, depending
on the reproductive status and evaluation of associative due to
recurrent miscarriage in IVF cycles.

MATERIAL AND METHODS

Under supervision there were 240 patients of group R with
habitual miscarriage, came in IVF cycles and 100 apparently
healthy fertile women in the control group K with a history of
at least one term delivery and lack of spontaneous abortion
episodes. All the women were Eastern Slav.

Patients were taken peripheral whole blood into vacuum
tube type plastic Vacuette volume of 4.0 ml added as antico-
agulant disodium ethylenediaminetetraacetate salt in a final
concentration of 2.0 mg/ml.

Molecular genetic studies carried out in the molecular ge-
netics laboratory of “Diagnostic center ‘Eugenics” (Head Lab.
PhD Makshaeva E.T.) in Odessa. DNA is isolated from nuclei
of lymphocytes. The method is based on the destruction of
lymphocytes using lysis buffer without affecting the integrity
of the membranes of lymphocytes nuclei. For typing of gene
SNPs immune response using PCR fusion reaction products in
the presence of “adjacent” oligonucleotides (variant of the ad-
jacent probes, kissing probes).

For genotyping polymorphisms IL-4 sequence using forward
and reverse primers: For IL-4 -33C/T direct primer 5’5GCCCCAAGT
GACTGACAATC3' and reverse 5TCACCTTCTGCTCTGTGTGAGG3;
for IL-4 -589C/T - respectively 5AACACCTAAACTTGGG
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AGGA3' and 5'CTGTCATGGAAAAGCTGATCTS3; for IL-4R Q576R
- 5-CTCTCTGAGCCAACCACTGT-3' and 5'-GCTCCACCGCAT
GTACAAAC-3’ For genotyping of IL-17 polymorphisms were
used: IL-17A to G-197A direct 5-TCTCCATCTCCATCACCTTTG-3'
and reverse 5-GTCCAAATCAGCAAGAGCATC-3’; for IL-17F
7488 T/C: direct 5'-CACTGGTGCTCTGATGAGGA-3' and reverse
5'-CATTGTGCTTTGGCTTGCT-3"

Amplification was performed using detection thermocycler
DT-96 “DTprime” (“NPO DNA Technology” Ltd, Russia).

Statistical data processing carried out with the help of the
electronic program Microsoft Office 2007 for Windows XP Pro-
fessional, STATISTICA 6.0 (StatSoft Inc, US) with the definition of
the differences were significant at a value of p <0.05. For com-
parison, the frequency for a normal distribution of feature t-test
was used. To estimate the nonparametric, unrelated metrics us-
ing the Mann-Whitney test related — Wilcoxon test. Compliance
with the observed distributions of genotype frequencies, theo-
retically expected by the Hardy-Weinberg equation, evaluated
using x? test. To assess the association calculated the relative risk
(OR). For OR calculated confidence interval (Cl) at 95% signifi-
cance level. If OR is equal to 1, it is considered that there is no
association if OR was greater than 2 was considered a positive
association. It was assessed preventive and etiological fraction.

RESULTS AND ITS DISCUSSION

The groups were representative of age. The average age of
women surveyed group N was 29.80 + 0.30 years and in the
group K - 30.09 + 0.30 (p> 0.05). Termination of pregnancy in
Group H in the first trimester had 51.25% of the patients, in the
second - 34.17%, in the third — 14.58%.

The presence of polymorphisms of IL-4, IL-4R, IL-17A and IL-
17F, we have studied on the basis of the total (Table 1) and a
multiplicative model of inheritance (Table 2).

As seen from Table 1, both the genotype CT33 (OR 3.99; 95%

Table 1. Total inheritance model (x? test, df = 2)

=4 xS xo S

s g 58N 5% 4 )

Z 2 20 2 = = S
IL-4 « 0358 0650 030 (0.18-0.49)

3307

070874 064 0310 3739 80E9  399(2.42-657)
m 0000  0.040 0.04 (0.00-0.84)
" « 0358 0.650 030 (0.18-0.49)
-589C/T a 0642 0310 3739  BOE9  3.99(242-657)
15 2243250 m 0000  0.040 0.04(0.00-0.84)
e AA 0513 0740 037(0.22-0.62)
Q576R AG 0379 0240 17.04 00002 193 (1.14-3.28)
rs 180275 66 0108 0.020 5,95 (1.39-25.58)
- 66 0613 0.540 1.35(0.84-2.16)
G197A GA 0304 0420 531 007  060(0.37-098)
15227593 A 0083  0.040 2.18(0.73-6.55)
L m 0450 0260 233(1.39-3.91)
488T/C a 0463 0700 1584 00004 037(0.22-061)
15763780 « 0087  0.040 227(0.76-6.84)
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Table 2. The multiplicative model of inheritance (y* test, df = 1)

<« © x S =
o = a 3 = S - no_
& = g% 8 = = e5S
S s O = =
IL-4 C 0.679 0.805 0.51(0.34-0.76)
-330T 11.00  0.0009
152070874 0.321 0.195 1.95(1.31-2.91)
IL-4 C 0.679 0.805 0.51(0.34-0.76)
-589C/T 11.00  0.0009
s 2243250 T 0.321 0.195 1.95(1.31-2.91)
IL-4R A 0.702 0.860 0.38 (0.25-0.60)
Q576R 18.70  2.0E-5
rs 180275 G 0.298 0.140 2.61(1.67-4.07)
I-17A G 0.765 0.750 1.08 (0.74-1.59)
G197A 0.16  0.68
15227593 A 0.235 0.250 0.92(0.63-1.36)
IL-17F T 0.682 0.610 1.37(0.97-1.93)
488T/C 3.21 0.07
15763780 0.318 0.390 0.73(0.52-1.03)

Cl 2.42-6.57) and CT*# (OR 3.99; 95% Cl 2.42-6.57) IL-4 gene;
a genotype GG*¢ (OR 5.95; 95% Cl 1.39-25.58) gene IL-4R and
genotypes TT%8 (OR 2.33; 95% Cl 1.39-3.91) and the CC*® (OR

2.27;95% Cl 0.76-6.84) IL-17F gene were associated with a sig-
nificant increase in the risk of miscarriage. On the other hand
we found no significant differences between the study and
control group in frequency of polymorphisms IL-17A-G197A
(rs227593).

In the analysis of the frequency of Alella in women with RM
and physiological pregnancy was revealed statistic positive
association with reproductive losses and alleles: T332 (0.321 vs.
0.195; OR 1.95; 95% CI 1.31-2.91); T%(0.321 vs. 0.195; OR
1.95; 95% Cl 1.31-2.91); G767 (0.298 vs. 0.140; OR 2.61; 95% Cl
1.67-4.07) (Table 2). The protective value of child bearing al-
leles were C33 (0.805 vs. 0.679, p <0.0009), C># (0.805 vs. 0.679,
p <0.0009) and G%7%% (0.860 vs. 0.702, p <2.0E-5).

CONCLUSIONS

1. The results of the molecular-genetic typing of IL-4, IL-4R,
IL-17A and 1I-17F possible to identify markers in the Eastern
Slavic population immunogenetic susceptibility/resistance to
the development of recurrent miscarriage.

2.Typing of cytokine genes can be used as a method of early
diagnosis and prediction of Pregravidar immune forms of re-
productive loss in women.
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BBEOEHWE

bonblWMHCTBO nccnepoBaTenen noaTBepXkaa-
0T, UTOo CBbiwe 50% 6epemeHHbIXx nocne BPT
CTaNnKMBaloOTCA C NpPo6iemMon HeBblHALLMBAHUA
6epemMeHHOCTM, 0COOEHHO B NEPBOM TPUMECTpE.
MpuBbIYHOE HEBbIHAlLMBaHWE 6GepeMeHHOCTU
(MHB) ABNAETCA reHeTMYeCKN reTeporeHHbIM Co-
CTOAHMEM B pe3ysibTaTe COCYLUeCTBOBaHUA ABYX
perynvpyowmx GakTopoB: MaTEPUHCKOTO U 3M-
6puoHanbHoro [1, 2]. Mnog akcnpeccupyeT aH-
TUreHbl, YyHac/ie[oBaHHble OT 06ouX poauTenen,
W  BbIKMBaHWE MONy-annoTPaHCNIAHTAHTHOMO
nioga Ao CpoKa fABNAETCA OfHMM K3 Hambonee
CJIOXHbIX MPOLIECCOB, CBA3aHHbIX C GepemMeHHO-
cTblo. IMMyHHaa cuctema matepu mrpaet CBO
BaXHYO ponb B ycrewHon 6epeMeHHOCTH,
KOHTPONMPYyA OMIIOAOTBOPEHME, VMMAaHTauuio,
pa3BuTME 1 Noaaep»KaHne cCamoi 6epeMeHHOCTA
[3-5]. YcnewHaa 6epeMeHHOCTb 3aBUCUT OT MNOA-
LepKaHusa TOHKoro 6anaHca mexgy Th-1, Th-2,
Th-17 n Treg-kneTkamm MMMYHHOI CUCTEMbI, a
TaKXe mMexay MpUCyTCTBYIOWMUMIN B HUX Creuu-
duryecknmm LmToKMHamu [6, 71.

AHANN3 NIATEPATYPHbIX OAHHbIX

NOCTAHOBKA 3A0AYUN NCCNEQOBAHUA

LIMTOKMHbI ABNAITCA KNETOYHbIMU CUTHAMb-
HbIMW O€enkamu, B OCHOBHOM CEKPETVPYEMbIMM
UMMYHHbIMW  KNeTKaMn 1 MeAUMPOBaHHbIMU
KNEeTOYHO-KNETOUHBIMY  KOMMYHUKauuamu  [8].
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BbisiBNEHO, UTO NONMMOPPU3MbI FEHOB LIUTOKU-
HOB MOryT ObITb cBA3aHbI ¢ MHB.

MN3BeCTHO, UTO OOHUMM K3 OCHOBHBIX LMTO-
KWHOB, Y4YacCTBYIOLWMX B BblHalIMBaHUN bGepe-
MEHHOCTW, ABNATCA WHTepnenknH-4 (IL-4) n
nHTepnenkuH-17 (IL-17). Knetkun yenoseka Th17,
npoayumpytowme IL-17, moryT mrpaTb BaKHYIO
pofib B OTBEPXKEHUN aHTUTEHOB KOHLENTyca U,
cnefoBaTeslbHO, MOryT BPeAuTb COXPaHeHWio
6epemeHHocT [9]. MokaszaHo, uto IL-17-npogy-
umpytowmne peungyanbHole CD4+T-knetkn He
ABNATCA BPeAHbIMU AnA 6epeMeHHOCTU XKeH-
LMHbI, KOFAa OHY Takxe npoayumpyioT IL-4 [10].
MoaToMy 0CO6bIVi MHTEPEC NPeaCcTaBAAET U3yye-
Hue ocobeHHocTel NoNMMopdr3mMoB reHoB |L-4
nIL-17 y »eHwmH c MHB.

IL-4 perynupyeT pocT 1 guddepeHuUnpoBKy B-
NMMQOLMTOB, a TakXKe NMpPoLeccbl GUOCKHTE3a U
cekpeumun aHTuTen. OH NnpoayumnpyeTca akTMBU-
poBaHHbIMU CD4+T-numdormtamm (Th2), TyUHbI-
MU KNeTKaMu 1 303MHOPpUIaMm, Ho B OCHOBHOM —
aKTUBMpPOBaHHbIMU Th2 knetkamu. IL-4 cTrmy-
nupyet gudpdepeHumnposky Th0 B Th2, nogasnsa-
eT reHepaunio LUTOTOKCUYECKUX NMMOLMTOB,
HaTypanbHbIX KWEPOB, a TakXe NpoayKuuio
NHTEPdEpPOHa-y N MPOTUBOOMYXONEBY aKTUB-
HOCTb MaKpodaros, yMeHbLIAeT BbIpaboTKy Npo-
BoCManuUTenbHbIX UMTOKNUHOB IL-1 U TNFa [11, 12].
Mpu HanMuMM reHeTUYeCKn 0BYCNOBNEHHbIX Ha-
pyLeHM B UMMYHHOW CCTEME MPOUCXOQUT U3-
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