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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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struqturuli cvlilebebis da am mizeziT unayo-
fobis ganviTarebis SesaZleblobis gansazRvra 
22-35 wlis asakis mamakacebSi varikoceles dros.
varikoceles diagnostikis mizniT kvlevaSi 

gamoyenebuli iyo 22-35 wlis asakis mamakacebis 
saTesles biofsiis 12 nimuSi, dafiqsirebuli bue-
nis xsnarSi. 
saTesleebis ultrastruqturuli kvlevis 

Sedegebis mixedviT mkafiod isaxeba histo- da 
ultrastruqturuli cvlilebebis gavlena 
spermatogenezze varikoceles dros. gamovlin-
da sxvadasxva xasiaTis cvlilebebi ujredebis 
uaryofiTi raodenobrivi SemadgenlobiT ganvi-
Tarebis sxvadasxva stadiaze, metad – spermato-
citebsa da spermatidebSi, aseve, maTi gamoxa-

tuli citolizi, saTesles klaknili milakebis 
atrofia, maTgan 28,2%-Si aRiniSna spermatogene-
zis mZime darRveva, 23,6%-Si saTesles milakebi 
iyo daclili; mniSvnelovnad iyo Semcirebuli, 
aseve, spermatocitebis da spermatidebis raode-
noba.
amrigad, 22-35 wlis asakis mamakacebSi saTesle 

bagirakis venebis varikozuli gaganierebis piro-
bebSi gamovlinda saTesles klaknili milakebis 
diametris mniSvnelovani Semcireba, maTSi sper-
matocitebis (60%-mde) da spermatidebis (50%-mde) 
raodenobis, aseve, intersticiuli endokrino-
citebis birTvebis moculobis (70%-mde) Semci-
reba, rac xels uwyobs mamakacebis unayofobis 
ganviTarebas.

ESR1 GENE RELATED RISK IN THE DEVELOPMENT OF IDIOPATHIC INFERTILITY 
AND EARLY PREGNANCY LOSS IN MARRIED COUPLES

1,2Fishchuk L., 1,2Rossokha Z., 2,3Sheyko L., 2,3Brisevac L., 2,3Gorovenko N.

1State Institution Reference-centre for Molecular Diagnostic of Public Health Ministry of Ukraine, Kyiv, 
2State Institute of Genetic and Regenerative Medicine National Academy of Medical Sciences of Ukraine, Kyiv; 

3Shupyk 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 – α (ERα) and β (ERβ) [8]. The lit-
erature data indicate that the main mediator of female and male 
reproduction is ERα, while the role of ERβ in the reproductive 
function is yet to be identified in full detail [12, 14].

The ESR1 gene, encoding ERα, 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].

The genetic screening of ESR1 gene loci determined a great 
number of polymorphisms – over 2,000, but the most stud-
ied ones among them were A-351G (or XbaI, rs9340799) and 
Т-397С (or PvuII, 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 ESR1 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 
ESR1 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 Т-397С 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 Т-397С of the gene ESR1 
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 ESR1gene. 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 ESR1 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 ESR1 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 ESR1 
were checked in terms of correspondence to Hardy-Weinberg 
equilibrium.

The reliability of differences was determined using the crite-
rion χ2 at the significance level of р<0.05. The association be-
tween the polymorphic variants of the gene ESR1 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 ESR1 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 ESR1 in the investigation groups

Number, n (%) Best model of risk
p

OR (95% CI)
AIC

-351AA -351AG -351GG

General groups

General group/
Population

163 (36.9) 191 (46.4) 58 (14.1) Log-additive*
0.0036

1.34 (1.10-1.63)
1254.9

238 (47.3) 220 (43.7) 45 (8.9)

Group I/
Population

44 (31.9) 67 (48.6) 27 (19.6) Log-additive*
0.0001

1.77 (1.34-2.34)
655.6

238 (47.3) 220 (43.7) 45 (8.9)

Group II/
Population

119 (43.4) 124 (45.3) 31 (11.3) Log-additive
0.2

1.16 (0.92-1.45)
1011

238 (47.3) 220 (43.7) 45 (8.9)

Men

General group, men/
Population, men

83 (40.3) 88 (42.7) 35 (17) Recessive*
0.0088

2.13 (1.14-3.89)
612.8

105 (43.8) 114 (47.5) 21 (8.8)

Group I, men/
Population, men

18 (26.1) 35 (50.7) 16 (23) Log-additive*
0.0004

2.06 (1.37-3.10)
323.2

105 (43.8) 114 (47.5) 21 (8.8)

Group II, men/
Population, men

65 (47.5) 53 (38.7) 19 (13.9) Over-dominant
0.097

0.70 (0.45-1.07)
495.4

105 (43.8) 114 (47.5) 21 (8.8)

Women

General group, women / 
Population, women

80 (38.8) 103 (50) 23 (11.2) Dominant*
0.011

1.61 (1.11-2.33)
640.8

133 (50.6) 106 (40.3) 24 (9.1)

Group I, women/
Population, women

26 (37.7) 32 (46.4) 11 (15.9) Log-additive*
0.031

1.53 (1.04-2.26)
338.7

133 (50.6) 106 (40.3) 24 (9.1)

Group II, women/
Population, women

54 (39.4) 71 (51.8) 12 (8.8) Over-dominant*
0.028

1.59 (1.05-2.42)
513.3

133 (50.6) 106 (40.3) 24 (9.1)
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 ESR1 with the risk of developing both idiopathic infer-

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 ESR1 
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 ESR1 in men from the 
families which have reproductive disorders.

The distribution of genotype frequencies by the poly-
morphic variant -397C of the gene ESR1 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 ESR1 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 ESR1 which may be explained by the presence of 
unbalanced linkage. The work of J. J. Galan et alt. regarding 
the men with azoospermia also demonstrated the deviation 
from Hardy-Weinberg equilibrium due to excessive number 
of homozygotes -391TT of the gene ESR1 [7].

Table 2. The analysis of the genotype frequency distribution by the polymorphic variant T-397c 
of the gene ESR1 in the investigation groups

Number, n (%) Best model of risk
p

OR (95% CI)
AIC

-397TT -397TC -397CC

General groups

General group/
Population

125 (30.3) 198 (48.1) 89 (21.6) Recessive
0.12

1.30 (0.94-1.80)
1261

166 (33) 249 (49.5) 88 (17.5)

Group I /
Population

26 (18.8) 76 (55.1) 36 (26.1) Log-additive*
0.0006

1.61 (1.22-2.12)
660.1

166 (33) 249 (49.5) 88 (17.5)

Group II /
Population

99 (36.1) 122 (44.5) 53 (19.3) Over-dominant
0.18

0.82 (0.61-1.10)
1010.9

166 (33) 249 (49.5) 88 (17.5)

Men

General group, men / 
Population, men

66 (32) 93 (45.1) 47 (22.8) Recessive
0.16

1.39 (0.87-2.22)
617.7

74 (30.8) 124 (51.7) 42 (17.5)

Group I, men/
Population, men

10 (14.5) 39 (56.5) 20 (29) Log-additive*
0.0028

1.83 (1.22-2.75)
323.2

74 (30.8) 124 (51.7) 42 (17.5)

Group II, men/
Population, men

56 (40.9) 54 (39.4) 27 (19.7) Over-dominant*
0.022

0.61 (0.40-0.93)
492.8

74 (30.8) 124 (51.7) 42 (17.5)
Women

General group, women 
/ Population, women

59 (28.6) 105 (51) 42 (20.4) Dominant
0.14

1.34 (0.90-1.99)
645.1

92 (35) 125 (47.5) 46 (17.5)

Group I, women/
Population, women

16 (23.2) 37 (53.6) 16 (23.2) Dominant
0.057

1.78 (0.96-3.29)
339.7

92 (35) 125 (47.5) 46 (17.5)

Group II, women/
Population, women

43 (31.4) 68 (49.6) 26 (19) Dominant
0.7

1.18 (0.76-1.83)
517.6

92 (35) 125 (47.5) 46 (17.5)

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 ESR1 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 ESR1 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 ESR1 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 ESR1 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 ESR1

Investigation groups Genotype combination Frequencies,
n (%) χ2 OR (95% CI) p-value

General group/
Population -351AА/-397TC 32 (7.8)/

62 (12.3) 5.11 0.60 (0.38-0.94) 0.015

General group/
Population -351GG/-397CC 58 (14.1)/

45 (8.9) 5.97 1.67 (1.10-2.52) 0.0146

Group I /
Population -351AA/-397TT 26 (18.8)/

166 (33) 10.35 0.47 (0.30-0.75) 0.0013

Group I /
Population -351GG/-397CC 27 (19.6)/

45 (8.9) 12.25 2.48 (1.47-4.17) 0.0005

Group II /
Population -351AA/-397TC 16 (5.8)/

62 (12.3) 8.26 0.44 (0.25-0.78) 0.004

General group, men/
Population, men -351GG/-397CC 35 (17)/

21 (8.8) 6.86 2.13 (1.20-3.80) 0.0088

Group I, men/
Population, men -351AA/-397TT 10 (14.5)/

74 (30.8) 7.23 0.38 (0.18-0.78) 0.0072

Group I, men/
Population, men -351GG/-397CC 16 (23.2)/

21 (8.8) 10.6 3.15 (1.54-6.44) 0.0011

Group II, men/
Population, men -351AA/-397TT 56 (40.9)/

74 (30.8) 3.89 1.55 (1.00-2.40) 0.0485

Group II, men/
Population, men -351AA/-397TС 7 (5.1)/

28 (11.7) 4.45 0.08 (0.04-0.18) 0.0349
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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 ESR1 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 ESR1 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 ESR1. 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 -351А/-397Т 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 -397С/-351G by the investigated polymorphic 
variants of the gene ESR1 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 ESR1 in the married couples. Only the work of R. M. Cor-
bo et alt. demonstrated that the presence of genotype -351АА 
and the combination of genotypes -351AA/-391TT of the gene 
ESR1 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-

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 ESR1. 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 ESR1 
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 ESR1 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 ESR1 nor for the combinations of genotypes 
by both genetic variants of haplotypes.

The obtained results demonstrated new view about the ESR1 
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 ESR1 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

1,2Fishchuk L., 1,2Rossokha Z., 2,3Sheyko L., 2,3Brisevac L., 
2,3Gorovenko N.
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Sciences of Ukraine, Kyiv; 3Shupyk National Medical Academy 
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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 ESR1gene. 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 ESR1 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 ESR1 gene was associated with the 
increasing risk of developing male idiopathic infertility. The 
association of the polymorphic variant A-351G of ESR1 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 ESR1 gene.
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The obtained results demonstrated new view about the ESR1 
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 ESR1 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, ESR1, gene.

РЕЗЮМЕ

ESR1 ОБУСЛОВЛЕННЫЙ ГЕНЕТИЧЕСКИЙ РИСК 
РАЗВИТИЯ ИДИОПАТИЧЕСКОГО БЕСПЛОДИЯ И 
РАННИХ РЕПРОДУКТИВНЫХ ПОТЕРЬ В СУПРУ-
ЖЕСКИХ ПАРАХ

1,2Фищук Л.Е., 1,2Россоха З.И., 2,3Шейко Л.П., 
2,3Бришевац Л.И., 2,3Горовенко Н.Г.
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наук украины, киев; 3национальная медицинская академия 
последипломного образования им. П.Л. Шупика, киев, укра-
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Целью исследования была оценка генетического риска 
репродуктивных нарушений в супружеских парах, обуслов-
ленных полиморфными вариантами A-351G и T-397C гена 
ESR1. В исследовании участвовало 206 супружеских пар 
(n=412): 69 супружеских пар с идиопатическим бесплоди-
ем, продолжительностью более 5 лет и 137 супружеских 
пар с ранними репродуктивными потерями в анамнезе. В 
качестве группы сравнения использованы данные о частоте 
вариантов гена для европейской популяции, полученные из 
открытой базы данных проекта 1000 геномов. Полиморф-
ные варианты A-351G и T-397C гена ESR1 исследованы ме-
тодом полимеразной цепной реакции с последующим ана-
лизом полиморфизма длины рестрикционных фрагментов.

Установлено, что наличие генетического варианта -351GG 
(лог-аддитивная модель наследования) и комбинации гено-
типов -351GG /-397CC гена ESR1 связано с повышенным 
риском развития мужского идиопатического бесплодия. 
Выявлена ассоциация полиморфного варианта A-351G гена 
ESR1 с повышенным риском развития идиопатического бес-
плодия (лог-аддитивная модель наследования) и ранних 
репродуктивных потерь (супер-доминантная модель на-
следования) у женщин из обследованных супружеских пар. 
Достоверно значимый протективный эффект к нарушению 
репродуктивной функции у мужчин выявлен у комбинаций 
генотипов -351AA/-397TT и -351AA/-397TC гена ESR1.

Полученные результаты продемонстрировали новый под-
ход к идентичным ESR1, обусловленным генетическим ме-
ханизмам развития идиопатического бесплодия и раннего 
прерывания беременности в супружеских парах. Выявлен-
ные особенности диктуют необходимость проведения гене-
тических исследований обеих полиморфных вариантов гена 

ESR1 в супружеских парах и указывают на значимость по-
иска фенотипических проявлений генетических вариантов у 
пациентов с репродуктивными нарушениями.

reziume

idiopaTiuri unayofobis da col-qmruli 
wyvilebis adreuli reproduqciuli danakargebis 
ganviTarebis ESR1-iT gamowveuli genetikuri 
riski

1,2l. fiCuki, 1,2 p. rossoxa, 2,3l. Seiko, 2,3l. briSevaci, 
2,3n. gorovenko

1ukrainis jandacvis saministros molekuluri 
diagnostikis referens-centri; 2genetikuri da 
regeneraciuli medicinis saxelmwifo institu-
ti; 3p.Supikis sax. diplomisSemdgomi ganaTlebis 
erovnuli samedicino akademia, kievi, ukraina

kvlevis mizans warmoadgenda ESR1-genis A-351G 
da T-397C polimorfuli variantebiT ganpirobe-
buli reproduqciuli darRvevebis genetikuri 
riskis Sefaseba col-qmrul wyvilebSi. kvlevaSi 
CarTuli iyo 206 col-qmruli wyvili (n=412): 69 
wyvili - 5 welze meti xangrZlivobis idiopa-
Tiuri unayofobiT, 137  wyvili - adreuli re-
produqciuli danakargebiT anamnezSi. Sedarebis 
jgufad gamoyenebuli iyo 1000 genomis proeqtis 
monacemTa Ria bazidan miRebuli monacemebi am 
genis variantebis Sesaxeb evropul populaciSi. 
ESR1-genis A-351G da T-397C polimorfuli varian-
tebi gamkvleulia jaWvuri polimerazuli reaq-
ciis meTodiT restriqciuli fragmentebis sig-
rZis polimorfizmis Semdgomi analiziT. 
dadgenilia, rom ESR1-genis 351GG-genetikuri 

variantis (memkvidreobis log-aditiuri mod-
eli) da 351GG /397CC-genotipebis kombinaciis 
arseboba dakavSirebulia mamakacis idiopaTiuri 
unayofobis ganviTarebis maRal riskTan. gamov-
lenilia ESR1-genis A-351G polimorfuli vari-
antis asociacia idiopaTiuri unayofobis (mem-
kvidreobis log-aditiuri modeli) da adreuli 
reproduqciuli danakargebis (memkvidreobis 
super-dominanturi modeli) ganviTarebis maRal 
riskTan gamokvleuli col-qmruli wyvilebis qa-
lebSi. sarwmunod mniSvnelovani damcavi efeqti 
mamakacebis reproduqciuli funqciis darRvevis 
mimarT gamovlinda ESR1-genis 351AA/-397TT- da 
351AA/-397TC-genotipebis kombinaciis dros. 
Catarebuli kvlevis Sedegebma gamoavlina axa-

li midgomebi col-qmrul wyvilebSi idiopaTi-
uri unayofobis ganviTarebis da orsulobis ad-
reuli Sewyvetis ESR1-iT gamowveuli genetikuri 
meqanizmebis mimarT. gamovlenili Taviseburebebi 
miuTiTebs ESR1-genis orive polimorfuli vari-
antis genetikuri kvlevis aucileblobaze col-
qmrul wyvilebSi, aseve, genetikuri variantebis 
fenotipuri gamovlinebebis Ziebis mniSvnelobaze 
reproduqciuli darRvevebiT pacientebSi. 


