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Aim. The study is aimed at the evaluation of the association of IL6 gene -174G/C polymorphism and ESRI gene
-397C/T polymorphism with recurrent pregnancy loss (RPL) pathogenesis and at the investigation of the ESR1
gene -397C/T variant regulatory significance for the IL6 gene function. Methods. A case group of 75 women with
RPL history and a control group of 106 unrelated healthy women, who have given birth to at least one child
conceived in natural way, were genotyped by a PCR based restriction fragment length polymorphism assay. Re-
sults. There was no significant difference in IL6 -174G/C or ESR1 -397C/T genotype and allele frequencies bet-
ween the case and control groups. Combined genotype distribution analysis showed significantly (p < 0.05) low-
er frequency of individuals homozygous for both IL6-174G and ESR1 -397C alleles in case group (0.026) com-
paring to control (0.094). Conclusions. Genotype comprising IL6 -174G and ESR1 -397C alleles in homozygous
state may be considered as a genetic marker of successful pregnancy maintenance during gestation early stages.
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Introduction. Recurrent pregnancy loss (RPL) is the
occurrence of three or more consecutive miscarriages
in the first trimester of gestation. RPL affects 2—5 % of
women in reproductive age [1]. The most common types
of etiology of pregnancy loss are endocrine, immunolo-
gical, anatomical and idiopathic [2]. RPL is a distressing
condition for affected couples and deciphering the mo-
lecular effects of the various types of etiology associa-
ted with recurrent miscarriage is of great importance.
Immunological factors are estimated to be the lea-
ding cause of miscarriage in up to 40 % cases [2]. The
state of maternal immune system is crucial for pregnan-
cy establishment and maintenance. During gestation
pro- and anti-inflammatory environment prevalence pe-
riods emerge in precise sequence critical for pregnancy
tolerance [3]. This regularity is stipulated by a vast
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amount of cytokines present in gestational tissues [2].
Interleukin 6 (IL6) is a pleiotropic cytokine and a key
immune response regulator with both pro- and anti-in-
flammatory properties. It plays a role in acute and chro-
nic inflammatory processes as well as in autoimmunity
[4]. Highly regulated fluctuations of IL6 level in both
blood and gestational tissues are crucial for pregnancy
maintenance, though the specific essential role of this
interleukin has not been clearly identified [3].

IL6 is encoded by /L6 gene which is located in
7p21 locus and consists of five exons and four introns
[5]. The regulation of IL6 level is mainly provided by
regulatory elements in the promoter region of /L6 gene
[6]. A common G/C polymorphism of the /L6 promoter
on -174 position has been shown to influence the in
vivo protein expression [7].

It has been investigated in a wide variety of patho-
logical conditions, including coronary heart disease
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[8], bone mineral density [9] and spontaneous abortion
[10].

However, the results of association studies are cont-
radictory. The experiments in vitro showed that some
of the /L6 promoter regulatory elements including
-174 G/C region are sensitive to the estrogen-estrogen
receptor complex regulation [11]. Consequently, the
functional state of this complex is crucial for the IL6
expression. An estrogen receptor o is a common part of
the estrogen-estrogen receptor complex in gestational
tissues [12]. This protein is encoded by ESRI gene lo-
cated in 6g25.1 region and consisting of 8 exons [13]. In
a lot of studies more than 4 thousand SNPs in ESR/gene
have been identified [14] including 1 intron -397C/T va-
riant which is proven to affect the protein expression
[15]. This polymorphic variant has shown the associa-
tion with a number of reproductive pathologies, inclu-
ding endometriosis [16], and impaired ovarian reserve
[17].

Taking into account a functional significance of
mentioned polymorphic variants, which change the res-
pective genes expression, we focused our study on the
evaluation of association of the latter with RPL patho-
genesis. We also intended to investigate probable regu-
latory significance of ESRI gene -397 C/T polymor-
phism for the /L6 gene function.

Materials and methods. A case group comprised
75 unrelated women with history of RPL (at least two
cases of miscarriage in the first trimester) undergoing
observation in the SI «Institute of Pediatrics, Obstetrics
and Gynecology of NAMS of Ukraine». A control
group consisted of 106 unrelated healthy women who
have given birth to at least one child conceived in natu-
ral way. All participants have given their informed con-
sent prior to clinical examination and genotyping. The
study has been approved by The Bioethical Committee
of Institute of Molecular Biology and Genetics of NAS
of Ukraine.

The material of the study was the genomic DNA
extracted from peripheral blood samples of patients and
control group individuals using standard phenol-
chloroform technique. Genotyping for /L6 gene -174
G/C and ESRI gene -397 C/T polymorphic variants
was performed by the PCR based restriction fragment
length polymorphism assay as described previously [7,
18]. A statistical analysis has been performed using

GenePop and OpenEpi statistical packages [19, 20]. Fi-
sher’s exact test (Mid-P method) was used to estimate
the difference in genotype and allelic distribution. In
order to assess the association of certain genotype with
RPL, OR index was calculated. P-value less than 0.05
was regarded as significant.

Results and discussion. The results of genotyping
for both studied polymorphic variants are presented in
Table.

Both /L6 gene -174 G/C and ESRI gene -397 C/T
genotype frequencies showed no significant deviation
from those expected according to Hardy-Weinberg equ-
ilibrium. There was no significant difference in /L6
-174 G/C genotype and allele frequencies between the
case and control groups. The same was observed when
comparing the ESRI -397 C/T genotype and allele fre-
quencies in both studied groups.

However, the analysis of combined /L6 -174 G/C
and ESRI -397 C/T genotype frequencies revealed a
significantly (p < 0.05) lower frequency of individuals
homozygous[for both /L6 -174 G and ESRI -397 C al-
leles in [the] case group (0.026) comparing to control
group (0.094). As IL6 -174 G allele is associated with
normal and high levels of IL6, the results observed in
our study are consistent with the experimental data
which show that elevated levels of IL6 during early
pregnancy are necessary for its maintenance. The grea-
test challenge to the maternal immune response occurs
at the outset of pregnancy, when the embryo implants
into the maternal endometrium and placenta develop-
ment commences.

Although the precise role of IL6 signaling during
implantation process is yet to be determined, the in vit-
ro, experiments with mouse embryos suggest that /L6
can promote the pre-implantation embryo development
and increase blastocyst cell number [21]. A vast amount
of studies corroborate the role of IL6 in trophoblast pro-
liferation and placental morphogenesis [22]. The stu-
dies on the fetal-placental tissue of abortion-prone mice
lines showed that it secrets a decreased level of IL6
comparing to the tissues from normal pregnant mice
[23]. A reduced IL6 production by endometrial and pla-
cental tissue has also been observed in women prone to
recurrent spontaneous abortion [24].

The result observed in our study is consistent with the
experimental data demonstrating that elevated levels of
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Genotype and allelic distribution of IL6 -174 G/C and ESRI -397
C/T gene polymorphic variants in studied groups

s | At g | coml | oy
1L6 -174 G/C
Genotype
GG 25 33.33 38 35.85
GC 34 45.33 42 39.62
CC 16 21.33 26 24.53
Allele
G 84 56.00 118 55.70
C 66 44.00 94 44.30
ESRI -397C/T
Genotype
cC 18 24.00 21 19.81
CT 37 49.33 53 50.00
TT 20 26.67 32 30.19
Allele
C 73 48.70 95 44.80
T 77 51.30 117 55.20

1L 6 during early pregnancy are necessary for its mainte-
nance. Normally, the estrogen-estrogen receptor complex
is known to inhibit the IL6 production in gestational tis-
sues, but the study on the genetic constructs containing
different alleles of /L6 -174G/C polymorphism has
shown otherwise. The presence of estrogen-estrogen re-
ceptor complex makes the /L6 promoters with -174G
allele sensitive to other expression stimulating factors
thus resulting in the elevated IL6 level [11].

Thus, bearing in mind that £SR/ -397 C results in
normal ERa production, the combination of these alle-
les in homozygous state in one genotype may be sugges-
ted to lead to well-regulated relatively high level of IL6
in gestational tissues providing conditions for succes-
sful pregnancy.

Conclusions. On the basis of established statisti-
cally significant difference in combined genotype dis-
tribution, the genotype comprising /L6 -174G and ESR1
-397C alleles in homozygous state might be conside-
red as a genetic marker of successful pregnancy mainte-
nance during early stages of gestation.
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Tlonimopdizmu reniB /L6 1 ESRI sik iMyHOJIOT14HI YHHHUKA
HiATPUMAaHHS BariTHOCTI

Pestome

Mema. Bemanosumu acoyiayito nonimopguux eéapianmie -174 G/C
eena IL6 i -397 C/T eena ESRI 3 namoezenezom 36UtH020 HeGUHOULY-
sanns eazimnocmi (3HB) ma O0ocnioumu UmosipHuil pe2yramopHuil
snaue nonimopgpismy -397 C/T eena ESRI na ¢pyuxkyionysanns cena
IL6. Memoou. Jlocnioxcysany (75 sicinox 3 icmopieto 3HB) ma konm-
poavny (106 necnopionenux 300posux JHCiHOK, AKi HAPOOUIU X0Uad O
00HY OUMUHY, 3a4amy NPUPOOHUM ULTAXOM) ePYRU NPOSEHOMUNOBAHO
memooom IIJIP 3 nacmynuum aumanizom noaimop@ismy 006xcuHu
pecmpuryiinux ¢paemenmis. Pesynomamu. /locmogiproi piznuyi ua-
cmom eenomunie ma anenie 3a nonimopghizmamu IL6 -174 G/C i ESR1
-397 C/T ne ecmanogneno. Ananiz KoMOIHOBAHUX 2eHOMUNIE GUABUE
cmamucmuyro docmosipro (p < 0,05) nudxcuy uacmomy oci6, 2oMo3u-
eomuux 3a aneasimu IL6 -174G ma ESR1 -397C y 0ocnioxcysaniti epyni
(0,026) nopisusno 3 xonmpoavnorw (0,094). Bucnogxu. I'enomun, 0o
cknady ako2o 6xooamsv aneni IL6 -174G ma ESR1 -397C y 2como3zuzom-
HOMY CIAHI, MOJICHA PO32NAOAMU K 2eHEMUYHUL MapKep YCRIUHO020
NIOMPUMAHHSA 8A2IMHOCTI HA PAHHIX CIMPOKAX 2ecmayii.

Knrouogi cnosa: 36uune negunowtysamnus éazimmocmi, inmepaeti-
KIH, noaimop@izm.
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TTonmumopdusmel reroB /L6 u ESR] kak IMMYHOJIOTHYECKHE
(hakTopsl MoAepKAHUS OEPEMEHHOCTH

Pestome

Lenv. Yemanosums accoyuayuio nonumopguvix eapuanmos -174
G/C 2ena IL6 u -397 C/T 2ena ESRI ¢ namozene3om npugbluno2o me-
sviHawueanus bepemennocmu (IIHE), a maxoice ucciedosamo epo-
amublil pe2ynamopnuiii s¢ppexm norumoppuszma -397 C/T cena ESR1
Ha pyurkyuonuposanue 2ena IL6. Memoowt. Hccrnedyemas (75 dncen-
wun ¢ ucmopuei ITHB) u konmponvuas (106 HepoOocmeenHbix dHceH-
W, poouBUIUX Xoms Obl 00HO20 pebeHKa, 3a4amozo ecmecnmeeHHbIM
nymem) epynnel npoceHomunupogansl memooom I[P ¢ nocnedyio-
WUM AHATUZOM NOTUMOPPUIMA ONUHBL PECMPUKYUOHHBIX (ppacmen-
mos. Pesynemamut. [{Jocmogepnoii paznuybl 6 uacmome 2eHOMUN08 u
anneneii no noaumopghuzmam IL6 -174 G/C u ESR1 -397 C/T ne ycma-
Ho6neHo. Ananusz KOMOUHUPOBANHBIX 2eHOMUNOS BbIAGUN CIAMUCTIU-
uecku docmosepro (p < 0,05) menvuiyro yacmomy uHOUBUOO8, 20-
Mmoszueomuwvix no ainensim IL6 -174 G u ESRI -397 C 6 uccnedyemoti
epynne (0,026) no cpagnenuio ¢ konmponsroti (0,094). Bereoowt. [e-
Homun, 8 cocmag komopoeo éxoosm anneau IL6 -174G u ESR1 -397C
6 20MO3U2OMHOM COCIMOSAHULU, MOJICHO PACCMAMPUBAMb 6 KAYECmEe
2eHemu4ecko20 MapKkepa YCneuHo2o no00epHCanus bepemMenHoCmu
Ha PAHHUX CPOKAX 2eCAayul.

Kniouesvie cnosa: npusviunoe HesblHauiuanue OepemeHHOCmu,
UHMEPACTUKUH, NOTUMOPPDU3M.
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