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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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ESRI GENE RELATED RISK IN THE DEVELOPMENT OF IDIOPATHIC INFERTILITY
AND EARLY PREGNANCY LOSS IN MARRIED COUPLES
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IState Institution Reference-centre for Molecular Diagnostic of Public Health Ministry of Ukraine, Kyiv,
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IShupyk National Medical Academy of Postgraduate Education, Kyiv, Ukraine

At present the urgent issue of obstetrics and gynecology is
reproductive disorders which present a severe medical, social
and economic problem. Regardless of the fact, that modern di-
agnostic methods give a possibility to determine the reason for
infertility of both men and women, most couples still receive the
diagnosis of idiopathic infertility. Despite the capacity of medi-
cine, the level of early reproductive losses (ERL) is as high as 10
to 20% from the total number of pregnancies without any down-
ward trend [23]. Thus, the efforts of modern science are aimed
at developing genetic testing which plays an important role and
is actively used in reproductive medicine for determining the
reasons for infertility and reproductive losses [4].

One of the factors, which may lead to reproductive losses,
is the impact of estrogens — a group of female sex hormones,
related to the functioning of gonadotrophic hormones and
their regulation. By their chemical structure, estrogens are di-
vided into steroid estrogens (natural hormones and their deriva-
tives): ethynyl estradiol, estrone, estradiol, estriol; conjugated
estrogens and compounds of non-steroidal structure (synthetic
preparations): hexestrol, dimestrol. The biological action of es-
trogens is mediated via binding to specific receptors, which are
ligand-dependent transcription factors. Two types of receptors
are distinguished in humans — o (ERa) and B (ERp) [8]. The lit-
erature data indicate that the main mediator of female and male
reproduction is ERo, while the role of ERp in the reproductive
function is yet to be identified in full detail [12, 14].

The ESRI gene, encoding ERao, is located on the long chro-
mosome arm 6 (6q25.1) and contains 8 exons [21]. It is mostly
expressed in endometrium, breast, stromal cells of the ovaries
and hypothalamus, in the prostate and testicles of men, as well
as in bones, endothelium, smooth vascular muscles, brain, liver,
kidneys and eyes [6].
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The genetic screening of ESR/ gene loci determined a great
number of polymorphisms — over 2,000, but the most stud-
ied ones among them were A-351G (or Xbal, rs9340799) and
T-397C (or Pvull, rs2234693) in intron 1 [2]. It should be noted
that there is no clear hypothesis to explain the connection be-
tween these polymorphic variants and functional specificities
of the encoded product of ESR! gene. For instance, the poly-
morphic variants A-351G and T-397C are known to be in unbal-
anced linkage, but this linkage is not complete. The alternative
hypothesis states that these polymorphic variants may be in un-
balanced linkage with other polymorphic variants of the gene
ESRI or, which is less probable, with polymorphic variants of
the neighboring genes [10]. If the work of Herrington et al. [11]
is taken into consideration, one may assume that polymorphic
variants A-351G and T-397C are associated with the decreased
expression level of the gene ESR1, which, in its turn, leads to the
reduction in the intensity of signal transmission from estrogen.

There are articles on the investigation of associations between
polymorphic variants A-351G and T-397C of the gene ESRI
and different reproductive disorders in women [3, 13, 19, 24]
and men [7, 9, 15], but their results are rather contradictory. In
addition, these articles have mostly viewed on one of specific
variants of ESRIgene. The aim of the study was to assess genetic
risk of reproductive disorders in married couples, conditioned
by the polymorphic variants A-351G and T-397C of ESR! gene.

Material and methods. The investigation involved 412 per-
sons — 206 married couples: 69 married couples (group I) with
natural idiopathic sterility, lasting over 5 years, and 137 mar-
ried couples (group II) with early reproductive losses in their
past medical history. The exclusion criteria of the investigation
were as follows: karyotype abnormalities, obesity, somatic and
oncologic pathology, chronic infectious diseases and sexually
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transmitted infections, azoospermia and/or presence of Y-chro-
mosome deletions in men. The patients, involved in the study,
were subject to medical and genetic consulting and survey, the
collection of data about their lifestyle and bad habits. All the
patients gave their informed consent for the participation in the
investigation, which had been approved by the bioethics com-
mittee. The data of population frequencies for the European
population, obtained from the open database of 1000 Genomes
project, were used as a comparison group [1].

The molecular and genetic investigation of the polymor-
phic variants of the gene ESR/ was conducted using modified
protocols by the method of polymerase chain reaction with
subsequent analysis of restriction fragment length polymor-
phisms [16, 20].

The statistical analysis of the results was conducted using the
MS Excel software package and SPSS 17.0 program. The geno-
type frequencies for each polymorphic variant of the gene ESR/
were checked in terms of correspondence to Hardy-Weinberg
equilibrium.

The reliability of differences was determined using the crite-
rion y* at the significance level of p<0.05. The association be-
tween the polymorphic variants of the gene ESR] and their com-
binations and the risk of developing reproductive disorders was
investigated using the estimation of the odds ratio index (OR)
within 95% of the confidence interval (CI). The determination

of possible models of inheritance by specific loci (codominant,
dominant, recessive, over-dominant and log-additive) was con-
ducted by the method of logistic regression in the open access
program SNPStats [22], here the best model of inheritance was
selected by the lowest Akaike information criterion (AIC).

Results and discussion. The genetic investigation determined
genotype frequencies by the polymorphic variant A-351G of the
gene ESRI and established the best models in the groups with
reproductive disorders (Table 1). The established distribution
of genotypes by the polymorphic variant A-351G of the gene
ESR1 in the groups with reproductive disorders had no reliable
differences from theoretically expected one according to Hardy-
Weinberg law.

As seen from the data of Table 1, log-additive models were
the best models of inheritance in the general, first and second
groups of the investigation. Here, in case of allele -351G in the
general group and group I of the investigation, there was a reli-
able increase in the risk of developing reproductive disorders,
namely, idiopathic infertility which was confirmed with the re-
sults of the statistical analysis (OR=1.34, 95% CI: 1.10-1.63 and
OR=1.77, 95% CI: 1.34-2.34, respectively). Taking into consid-
eration gender specificities regarding the function of estrogens
and their receptors in the organism, on the next stage of the anal-
ysis general groups of the investigation were divided by gender,
and the genetic risk models were estimated for them. The best

Table 1. The analysis of the genotype frequency distribution
by the polymorphic variant A-351G of the gene ESRI in the investigation groups

Number, n (%) Best model of risk
P AIC
-351AA -351AG -351GG OR (95% CI)
General groups
163 (36.9) 191 (46.4) 58 (14.1) Log-additive*
G%nerai gtim;lp/ 0.0036 1254.9
opwiatio 238 (47.3) 220 (43.7) 45 (8.9) 1.34 (1.10-1.63)
- 1tive*
Group I/ 44 (31.9) 67 (48.6) 27 (19.6) Log-additive
Population 0.0001 655.6
pulati 238 (47.3) 220 (43.7) 45(8.9) 177 (134-2.34)
Group 11/ 119 (43.4) 124 (45.3) 31(11.3) Log-gdzdltlve o
Population 238 (47.3) 220 (43.7) 45(8.9) 1,16 (0.92-145)
1 %
General group, men/ 83 (40.3) 88 (42.7) 35(17) Rf?(;?f)sgé\ée s
Population, men 105 (43.8) 114 (47.5) 21(8.8) 213 (1.14.3.89) '
- E3
Group I, men/ 18 (26.1) 35(50.7) 16 (23) Logoa(%lézve ia
Population, men 105 (43.8) 114 (47.5) 21 (8.8) 2.06(1.37-3.10)
Group 11, men/ 65 (47.5) 53 (38.7) 19 (13.9) Over(-)d(())grr;mant oen
Population, men 105 (43.8) 114 (47.5) 21(8.8) 0.70 (0.45-1.07)
Women
1 sk
General group, women / 80 (38.8) 103 (50) 23 (11.2) Do(r)n(l)rﬁnt o0
Population, women 133 (50.6) 106 (40.3) 249.1) 161 (111-2.33)
Group I, women/ 26 (37.7) 32 (46.4) 11 (15.9) LOg'(;l?)f;IIUVe* s
Population, women 133 (50.6) 106 (40.3) 24(9.1) 1,53 (1.04-2.26)
- 1 *
Group II, women/ 54 (39.4) 71 (51.8) 12 (8.8) Over: (()i(())r;gnant <133
Population, women 133 (50.6) 106 (40.3) 24 (9.1) 159 (1.05-2.42)
note: reliable models of inheritance are marked *
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and statistically significant models of inheritance for men of the
general group and group I were recessive and log-additive mod-
els, respectively (Table 1). Both models indicated the increase in
the risk of reproductive disorders, namely, idiopathic infertility,
2.13 and 2.06 times in case of present genotype -351GG or allele
351G respectively. No reliable differences were found for men
of group II which proves the absence of the impact of the men-
tioned male polymorphic variant of the gene on the increasing
risk of early reproductive losses in the married couples.

The analysis of the best models among women (Table 1) de-
termined that the dominant model was the best and statistically
significant in the general group of women. Therefore, the risk of
developing reproductive disorders increases 1.61 times if wom-
en have genotypes -351AG and -351GG compared to genotype
-351AA, for which the protective effect was established. A sig-
nificant log-additive model was the best among women of group
I according to which the presence of allele -351G is associated
with more than 1.5-fold increase in the risk of developing idio-
pathic infertility. Significant differences were also determined by
us regarding women of group II of the investigation on the risk
of developing early reproductive losses: we have established a
significant 1.59-fold increase in the risk (compared to the best
over-dominant model). Therefore, we can make a conclusion
that, contrary to men, the women from the investigated married
couples had the association of polymorphic variant A-351G of
the gene ESR! with the risk of developing both idiopathic infer-
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tility and early reproductive losses.

The results, obtained by us, are confirmed by the results of
other experimental groups who demonstrated the association
between the presence of genotype -351GG of the gene ESR!
and the risk of women developing infertility [18]. Also, different
experimental groups demonstrated that in case of the presence
of genotype -351GG in women, there was a reliable increase
in the risk of developing recurrent spontaneous abortions [17,
24]. As for men, we have not found any data on determining the
polymorphic variant A-351G of the gene ESR] in men from the
families which have reproductive disorders.

The distribution of genotype frequencies by the poly-
morphic variant -397C of the gene ESR! in the investiga-
tion groups and the results of analysis for the best model
of inheritance are presented in Table 2. The distribution of
genotype frequencies by the polymorphic variant -397C of
the gene ESRI in the investigation groups corresponds to the
theoretically expected ones according to Hardy-Weinberg
law. The exception was found only in group II of men, who
demonstrated the deviation from the Hardy-Weinberg equi-
librium due to excessive number of homozygotes -391TT of
the gene ESRI which may be explained by the presence of
unbalanced linkage. The work of J. J. Galan ef alt. regarding
the men with azoospermia also demonstrated the deviation
from Hardy-Weinberg equilibrium due to excessive number
of homozygotes -391TT of the gene ESRI [7].

Table 2. The analysis of the genotype frequency distribution by the polymorphic variant T-397C
of the gene ESRI in the investigation groups

Number, n (%) Best model of risk
p AIC
-397TT -397TC -397CC OR (95% CI)
General groups
General group/ 125 (30.3) 198 (48.1) 89 (21.6) Regelszwe 1261
Population 166 (33) 249 (49.5) 88 (17.5) 1.30 (0.94-1.80)
Group 1/ 26 (18.8) 76 (55.1) 36 (26.1) Log(-)aodgégve* col
Population 166 (33) 249 (49.5) 88 (17.5) 1,61 (122-2.12)
Over-dominant
Group 11/ 99 (36.1) 122 (44.5) 53(19.3) don 0100
Population 166 (33) 249 (49.5) 88 (17.5) 0.82 (0.61-1.10)
Men
General group, men / 66 (32) 93 (45.1) 47 (22.8) Regelszlve .
Population, men 74 (30.8) 124 (51.7) 42 (17.5) 139 (0.87-2.22) '
Log-additive*
Group I, men/ 10 (14.5) 39 (56.5) 20 (29) g0.0028 an
Population, men 74 (30.8) 124 (51.7) 42 (17.5) 1.83 (1.22-2.75)
_ i *
Group II, men/ 56 (40.9) 54 (39.4) 27 (19.7) Over g%gﬂzmam 1928
Population, men 74 (30.8) 124 (51.7) 42 (17.5) 0.61 (0.40-0.93)
‘Women
General group, women 59 (28.6) 105 (51) 42 (20.4) DO(I)n it;ant 645.1
/ Population, women 92 (35) 125 (47.5) 46 (17.5) 1,34 (0.90-1.99) '
Group I, women/ 16 (23.2) 37 (53.6) 16 (23.2) D%‘%‘Sf‘;‘m 3307
Population, women 92 (35) 125 (47.5) 46 (17.5) 1.78 (0.96-3.29)
Group 11, women/ 43 (31.4) 68 (49.6) 26 (19) DOfglélant 76
Population, women 92 (35) 125 (47.5) 46 (17.5) 1,18 (0.76-1.83)

note: * - reliable models of inheritance are marked
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No reliable differences were found while conducting compari-
sons for the general group of patients. In comparison to the pop-
ulation group, the reliable log-additive model was determined
for group I, which indicated the 1.61-fold increase in the risk of
idiopathic infertility if the patients had allele -397C. In compari-
son with the population group, men from group I demonstrated
the reliable 1.83-fold increase in the risk of idiopathic infertil-
ity according to the best log-model if allele -397C was present.
According to the best over-dominant model, the protective ef-
fect was noted for group II of men if genotype -397TC of the
gene ESRI was present, i.e. there was a considerable decrease
in early reproductive losses if this male genotype was present in
the married couple. In our opinion, the predominant protective
impact of the heterozygous variant is conditioned by the speci-
ficities of the linked inheritance of both polymorphic variants of
the gene, investigated by us. The mentioned linked inheritance
can be confirmed by the analysis of genotype combinations in
patients. No reliable models of inheritance were determined for
the investigated groups of women, which indicates the prognos-
tic significance of the investigated polymorphic variant notably
for men, and the need of its obligatory determination notably in
men from the married couples with reproductive disorders. We
have not found any data on determining the polymorphic variant
T-397C of the gene ESRI in men from the families which have
reproductive disorders.

The complex assessment of the impact of the genetic com-
ponent on the risk of developing reproductive disorders, using
the analysis of both polymorphic variants of the gene, involved
the analysis of all the possible frequencies of genotype com-
binations by the polymorphic variants A-351G and T-397C of
the gene ESRI in the investigation groups. A total of 9 possible
combinations of genotypes were analyzed for each group. The

reliable differences, revealed during this analysis, are presented
in Table 3.

We established that the combination of genotypes -351AA/-
397TT and -351AA/-397TC in the investigation groups has a
protective effect regarding the risk of developing reproductive
disorders: the presence of this combination of genotypes in
the general group was associated with the decrease in the
risk of reproductive disorders in the married couples 1.67
times, idiopathic infertility — 2.12 times, early reproductive
losses — 2.27 times, and male infertility — 2.63 times. On
the contrary, the presence of the combination of genotypes
-351GG/-397CC was associated with the increase of the cor-
responding risk: reproductive disorders in married couples
in general — 1.67 times, idiopathic infertility — 2.48 times,
reproductive disorders in men in general — 2.13 times, and
male infertility — 3.15 times. The 1.55-fold increase in the
risk was demonstrated only for men from the married couples
with early reproductive losses in case of the present combina-
tion of genotypes -351AA/-397TT along with the 2.45-fold
decrease in the corresponding risk if the combination of gen-
otypes -351AA/-397TC was present. The determined speci-
ficities result from the linked inheritance of not only these
two loci but also others in the gene ESRI and indicate that
the investigated genetic variants are not a decisive factor in
the development of early reproductive losses in the married
couples. No reliable differences were revealed in the group
of women, thus, the combination of genotypes had a decisive
impact notably on reproductive disorders in men from the in-
vestigated married couples.

The next stage of assessment was the analysis of haplotype
frequencies in the investigation groups. The reliable differences,
revealed during this analysis, are presented in Table 4.

Table 3. The reliable differences in the frequency of genotype combinations
by the polymorphic variants A-351G and T-397C of the gene ESRI

Investigation groups Genotype combination Fregt:(e)/l:; ies, e OR (95% CI) p-value
G;noepri} roup/ 351AA/-397TC s ((17283/) 5.11 0.60 (0.38-0.94) 0.015
G?)noegii oup 351GG/-397CC 555(;;'91))/ 5.97 1.67 (1.10-2.52) 0.0146

PGOL?I‘I‘EﬁIO/n -351AA/-397TT 2166(61(83'23/ 10.35 0.47 (0.30-0.75) 0.0013
p(;;?ﬁgﬁlo/n -351GG/-397CC zzs(ég_'g))/ 1225 | 248(1.47-4.17) 0.0005
Ig)r;l‘;lzti; -351AA/-397TC 6126 ((15283/) 8.26 0.44 (0.25-0.78) 0.004

Gijf;ﬁiagﬁrgﬁf’;nfggn/ -351GG/-397CC gi 2;8); 6.86 2.13 (1.20-3.80) 0.0088
P(j;ﬁ?apnirfnzle/ N -351AA/-397TT 173 ((2‘8’58))/ 7.23 0.38 (0.18-0.78) 0.0072
PS;E}‘&EHI?EZ . -351GG/-397CC 1261(?;‘5))/ 10.6 3.15 (1.54-6.44) 0.0011
P(:J)g::gﬁ%n m;‘;/n -351AA/-397TT 573 ((L;%-QS))/ 3.89 1.55 (1.00-2.40) 0.0485
P(;;‘;‘Eﬁl(l)’n m;zil -351AA/-397TC 278 ((51'11.)7/) 4.45 0.08 (0.04-0.18) 0.0349
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Table 4. The reliable differences in the frequency of haplotypes
by polymorphic variants A-351G and T-391C of the gene ESRI

Investigation groups Haplotype Frequencies OR (95% CD) p-value
. 0.3712/
General group/ Population -351G/-397C 0.3082 1.28 (1.05-1.57) 0.015
Group I/ 0.4384/
Population -351G/-397C 0.3082 1.80 (1.35-2.42) 0.0001
Group I, men/ 0.4855/
Population, men -351G/-397C 0325 2.10(1.37-3.23) 0.0008
General group, women/ 0.3589/
Population, women -351G/-397C 02928 1.36 (1.01-1.81) 0.04
Group I, women/ 0.3913/
Population, women -351G/-397C 02928 1.56 (1.04-2.35) 0.032
Group II, men/ 0.062/
Population, men -351A/-397C 0.1083 0.55 (0.31-0.98) 0.042

The results of the analysis demonstrate that the presence of
haplotype -351G/-397C by the polymorphic variants A-351G
and T-391C of the gene ESR/ is associated with the increas-
ing risk of developing reproductive disorders, and the maximal
value (OR=2.10, 95% CI:1.37-3.23) was obtained for group I
of men for the increasing risk of infertility in the married cou-
ples. On the contrary, the presence of haplotype -351A/-397C
in men from the married couples with reproductive disorders is
associated with the 1.82-fold decrease in the risk, i.e. with the
protective effect contrary to women, for whom no effect related
to early reproductive losses was determined. The association be-
tween haplotype -351G/-397C and the increasing risk of female
infertility was determined in women, but the odds ratio index for
the determined effect is lower compared to men.

The obtained results demonstrate the association between the
polymorphic variants A-351G and T-391C of the gene ESRI and
the risk of developing reproductive disorders — idiopathic infer-
tility and early reproductive losses. The highest number of reli-
able models of inheritance was noted for the polymorphic vari-
ant A-351G of the gene ESR/. It is noteworthy that our results
are confirmed with the results of other authors. For instance, the
work of N. Anousha et alt. showed the protective effect of the
haplotype -351A/-397T regarding the risk of spontaneous abor-
tions in women [2]. And the group of researchers, headed by H.
Pan, indicated in their research that there is association between
the haplotype -397C/-351G by the investigated polymorphic
variants of the gene ESRI and the increased risk of recurrent
spontaneous abortions for women [17].

It is also interesting that if the investigation groups are divid-
ed by gender, reliable differences are observed in the groups of
men. Unfortunately, we have not found any literature data about
the study of polymorphic variants A-351G and T-391C of the
gene ESRI in the married couples. Only the work of R. M. Cor-
bo et alt. demonstrated that the presence of genotype -351AA
and the combination of genotypes -351AA/-391TT of the gene
ESRI in men is reliably associated with a higher number of chil-
dren in the families [5]. As for the men from the married couples
with early reproductive losses, the results of the investigation,
conducted by scientists, headed by C. N. Jayasena demonstrated
that men-partners of women with ERL had lower concentrations
of serum testosterone and estrogen compared against the control
[13]. Still, the mechanisms of this impact and their connection to
the genetic factors are yet to be studied and thus require further
investigation. A possible explanation may be that the genes, car-
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rying the paternal “trace”, play an important role in regulating
placentation. It has been illustrated with the study which demon-
strated that a small number of mouse embryos from two parental
genomes (androgenotes), which developed up to the implan-
tation stages, had well-developed placenta, but demonstrated
rather limited development of the embryo. On the contrary, the
embryos from two maternal genomes (parthenogenotes) demon-
strated better embryonic development but poor growth of pla-
centa [13]. The interactions of paternal and maternal genotypes
in the married couples require further investigation.

Conclusions. Therefore, during our study we have obtained
the data about the molecular profile of reproductive disorders
(idiopathic infertility and early reproductive losses) in the mar-
ried couples by the polymorphic variants A-351G and T-391C
of the gene ESRI. It was demonstrated that the variants of gene
A-351G determine both the increasing risk of developing repro-
ductive disorders and protective effects in the married couples.
It was determined that the presence of genotype -351GG and the
combination of genotypes -351GG/-397CC by the gene ESRI
in men were associated with more than 2.5-fold increase in the
risk of developing idiopathic infertility in the married couples.
The association between the polymorphic variant A-351G of the
gene ESRI and the increasing risk of developing idiopathic in-
fertility and early reproductive losses was determined in women
from the examined married couples, but it was lower — 1.5-fold.
The effect, which would be more expressed in women than in
men, was demonstrated neither during the analysis of variant
T-391C of the gene ESRI nor for the combinations of genotypes
by both genetic variants of haplotypes.

The obtained results demonstrated new view about the ESR/
identical genetic mechanisms of developing idiopathic infertil-
ity and early pregnancy loss in couples. These determined speci-
ficities highlight the need of conducting genetic investigations
of both ESRI polymorphic variants in couples and the signifi-
cance of searching for phenotypic manifestations of investigated
reproductive disorders which occurred due to genetic variants.
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SUMMARY

ESR1 GENE RELATED RISK IN THE DEVELOPMENT
OF IDIOPATHIC INFERTILITY AND EARLY PREG-
NANCY LOSS IN MARRIED COUPLES

L2Fishchuk L., "’Rossokha Z., >*Sheyko L., **Brisevac L.,
23Gorovenko N.

IState Institution Reference-centre for Molecular diagnostic of
Public Health Ministry of Ukraine, Kyiv; *State Institute of Ge-
netic and Regenerative Medicine National Academy of Medical
Sciences of Ukraine, Kyiv, *Shupyk National Medical Academy
of Postgraduate Education, Kyiv, Ukraine

The aim of the work was to assess genetic risk of reproduc-
tive disorders in married couples, conditioned by polymorphic
variants A-351G and T-397C of ESRIgene. The study involved
412 persons — 206 married couples: 69 married couples with id-
iopathic infertility, lasting over 5 years, and 137 married couples
with early reproductive losses in their past medical history. The
data of population frequencies for the European population, ob-
tained from the open database of 1000 Genomes project, were
used as a comparison group. The polymorphic variants A-351G
and T-397C of ESRI gene were investigated using the method
of polymerase chain reaction with subsequent analysis of the
restriction fragment length polymorphisms.

It was determined that the presence of genetic variant -351GG
(log-additive model of inheritance) and the combination of gen-
otypes -351GG/-397CC of ESRI gene was associated with the
increasing risk of developing male idiopathic infertility. The
association of the polymorphic variant A-351G of ESR! gene
with the increasing risk of developing idiopathic infertility (log-
additive model of inheritance) and early reproductive losses
(over-dominant model of inheritance) was revealed in women
from the examined married couples. Significant protective ef-
fects in terms of reproductive disorders in men were found for
the combinations of genotypes -351AA/-397TT and -351AA/-
397TC of ESRI gene.
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The obtained results demonstrated new view about the ESR/
identical genetic mechanisms of developing idiopathic infertil-
ity and early pregnancy loss in couples. These determined
specificities highlight the need of conducting genetic inves-
tigations of both ESR/ polymorphic variants in couples and
the significance of searching for phenotypic manifestations
of investigated reproductive disorders which occurred due to
genetic variants.

Keywords: married couples, early reproductive losses, idio-
pathic infertility, ESRI, gene.

PE3IOME

ESR1 OBYCJOBJIEHHBII T'EHETUMYECKWUN PUCK
PABBUTHUS MJIUONATUYECKOI'O BECILUIOAUS M
PAHHUX PENPOAYKTUBHBIX IOTEPH B CYIIPY-
JKECKUX IMAPAX

L2@umyk JI.E., "*Poccoxa 3.H., >*Lleiiko JLII.,
Zbpumesan JI.HA., >*Toposenxo H.I.

Tocyoapcmeentoe yupesxcoenue Pedepenc-yenmp monexynsp-
Hoti duaznocmuku Munucmepcmea 30pasooxpanenusi Yxpau-
Hol; *T0CYOapCmeeHHbiil UHCIUMYM 2eHeMmu4ecKoll U pe2eHe-
pamusnoil meduyunvl Hayuonanbnou axkademuu MeOUyuHCKUX
nayx Yrpaunol, Kues, SHayuonansnas MeOuyunckas akademus
nocaeduniomuozo oopazosanus um. I1.JI1. [llynuxa, Kues, Yxpa-
uHa

Llenbto uccnenoBaHus Obula OLIEHKA T€HETHYECKOTO pHCKa
PETPOAYKTHBHBIX HAPYILICHUH B CYNPYKECKHX Mapax, 00ycIoB-
NeHHbIX noiumMopdHbMU BapuanTamu A-351G u T-397C rena
ESRI. B uccnenoBaHuu ydacTBoBaso 206 CympyKecKHX Map
(n=412): 69 cynpyecknux map ¢ MAXONATHYSCKUM OeCIUIONH-
€M, IIPOJOJKUTENBHOCTRIO0 Oosee 5 neT u 137 cympykecKux
nap ¢ paHHHMH PeNnpoAyKTHBHBIMU MOTEPSMH B aHaMHe3e. B
Ka4eCTBE TPYIIbI CPAaBHEHHs HCIOJIb30BaHbI JaHHBIE O YaCTOTE
BApPHAHTOB I'€Ha JJIsl eBPOICHCKON MOMYJIALHH, TOJTyUYeHHBIE U3
OTKpBITOI 6a3bl jmanHbIX mpoekta 1000 renomos. [Tomumopd-
Hble BapuaHThl A-351G u T-397C rena ESRI uccnenoBaHbl Me-
TOJZIOM IOJIMMEPA3HON LIEMHOH peakUuy ¢ MOCIeAYIOUM aHa-
JIM30M TOIMMOpP(U3MA JUTHHBI PECTPUKIIMOHHBIX ()parMeHTOB.

YCTaHOBIIEHO, YTO HAJTMYKE TeHEeTHUeCKoro BapuanTa -351GG
(Mor-aAIMTUBHAST MOJIE]Ib HACJICIOBAHUS) U KOMOMHALIMU T€HO-
tunoB -351GG /-397CC rena ESRI cBsi3aHO C MOBBIILICHHBIM
PHCKOM pPa3BUTHSI MYKCKOTO HJMOMATHYECKOro OecIuIonus.
BrisiBiieHa accorpanus noaumopdHoro Bapuanta A-351G rena
ESRI ¢ OBBIIIEHHBIM PUCKOM Pa3BUTUS HANONATUYECKOTO Oec-
wionust (JIOr-aJANTHBHAS MOJIENIb HACIEJOBAaHUs) M PaHHUX
PETPOAYKTUBHBIX TOTepPh (Cynep-JTOMUHAHTHAs MOJENb Ha-
CJIC/IOBAHUS) Y )KEHIIMH U3 00CIICIOBaHHBIX CYNPYKECKHX Iap.
JIO0CTOBEpHO 3HAYMMBIH MPOTEKTHBHBIM YQ(EKT K HAPYIICHHUIO
PETpOAYKTHBHON (DYHKIMH Y MY>KYHH BBISIBICH Y KOMOHHAINIT
reHoTunoB -351AA/-397TT u -351AA/-397TC rena ESRI.

[Tonmy4eHHbIE Pe3yNbTaThl IPOJIEMOHCTPUPOBAIN HOBBIN MO~
XOZ K MACHTUYHBIM ESR1, 00yCIIOBIEHHBIM T'€HETHYECKUM Me-
XaHM3MaM Pa3BUTHS WANONATHYECKOTO OSCIUIOAWS U PaHHEro
npepbIBaHus OSPEeMEHHOCTH B CYNPYKECKHX Mapax. BoisBieH-
HbIe 0COOCHHOCTH TUKTYIOT HEOOXOIMMOCTh ITPOBE/ICHNUS TeHe-
THYECKHX HCCIIeJOBaHUI 00erX MOIMMOP(HBIX BApHAHTOB reHa
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ESRI B cynpyecKkHx napax M yKa3blBalOT Ha 3HaYUMOCTH IO-
ucka QeHOTHIMYECKUX NPOSIBICHUH T HeTHUECKUX BAPUAHTOB Y
MaLHEHTOB C PENPOAYKTUBHBIMH HAPYLIEHUAMH.
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