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LOSS IN WOMEN WITH CHRONIC 
ENDOMETRITIS

Summary
The incidence of chronic endometritis is particularly high in women with spontaneous abortions, especially habitual ones. 

There are insuffi  cient data on the mechanisms of miscarriage in women whose pregnancy occurred along with this pathology.
Aim:  to assess the level of synthesis of cytokines and endometrial proteins in women with CE in the preconceptional stage and 

in the early stages of pregnancy; to identify pathogenetic aspects of the impact of imbalance of these substances on the processes 
of pregnancy loss; to assess the possibility of correcting the identifi ed changes in the preconceptional stage.

Materials and methods. The study was conducted in 2 phases. In the fi rst phase, 426 women with CE were studied (168 patients 
(group I) were treated for CE in the preconception period, and the rest, 258 patients (group II), did not receive treatment). The 
control group consisted of 30 healthy women. The levels of cytokines TNF-a, INF-γ, and IL-10 in cervical mucus and glycodelin 
in menstrual blood were determined by enzyme- linked immunosorbent assay. In the second phase of the study, women who 
became pregnant were followed: 135 women from group I who received preconceptional treatment for CE; 168 women from 
group II who became pregnant along with untreated CE; and 20 healthy women from the control group who became pregnant 
and subsequently had no complications. At 5-6 weeks of gestation, serum glycodelin concentration and cervical content levels 
of TNF-a, INF-γ and IL-10 were determined. The data were processed using mathematical statistical methods, Student’s t-test, 
Pearson’s correlation coeffi  cient (r) and odds ratio were evaluated using the STATISTICA program of StatSoft Inc. (USA). The 
study adhered to the tenets of the Declaration of Helsinki. The study protocol was approved by the local ethics committee of 
PSMU for all women enrolled in this study.

The article is extracted from the initiative scientifi c research project of the Obstetrics and Gynecology Department No 2 of 
the Poltava State Medical University «Optimization of approaches to pregnancy management in women at high risk of obstetric 
and perinatal pathology» (term: 2022-2027; state registration number 0122U201228).

Results and Discussion. At the preconceptional stage, patients with CE showed a signifi cant decrease in glycodelin levels 
by 2.9 times (p<0.05), an increase in proinfl ammatory cytokines (INF-γ by 2.8 times (p<0.001), TNF-α by half (p<0.001)), and 
a decrease in IL-10 by 2 times (p<0.001) compared to the levels in healthy non-pregnant women. A decrease in the level of 
glycodelin in menstrual blood of women with CE is inversely correlated with an increase in the level of proinfl ammatory cytokines 
in cervical mucus (both INF-γ; r= –0.77; p<0.05, and TNF-α; r= –0.69; p<0.05). At 5-6 weeks of gestation, the level of serum 
glycodelin was 14.5 % lower (р˂0.05) in patients with pregestational untreated CE and 58.6 % lower (p<0.001) in women with 
early pregnancy loss. The level of this protein in menstrual blood of women with CE before pregnancy was positively correlated 
with its concentration in serum at 5-6 weeks of pregnancy (r=0.61; p<0.01). Such a relationship was also characteristic for 
INF-γ (r=0.68; p<0.05) and TNF-α (r=0.78; p<0.05). An inverse correlation was also found between a decrease in glycodelin 
levels in the blood of pregnant women with a history of untreated CE at 5-6 weeks of pregnancy and an increase in TNF-α (r= 
–0.63; p<0.05) and INF-γ (r= –0.57; p<0.05) in the cervical mucus of these pregnant women at this stage of pregnancy. After 
treatment for CE, both in the preconceptional stage and in early pregnancy, an increase in glycodelin (р˂0.001), a decrease 
in INF-γ (p<0.05) and TNF-α (p<0.01), and an increase in IL-10 concentration (р˃0.05) were observed. The incidence of 
spontaneous abortion before 22 weeks’ gestation decreased 1.9-fold in women who received preconception treatment (OR 2.79; 
CI 95 % [1.45-5.38]; p < 0.05).

Conclusions. In women with CE, there is a decrease in glycodelin synthesis and cytokine imbalance with an increase in 
proinfl ammatory cytokines: INF-γ (2.8-fold; р˃0.001) and TNF-α (twofold; p<0.001). The preconceptional decrease in glycodelin 
synthesis correlates with a decrease in synthesis of this protein by decidual cells after pregnancy, as well as with the prevalence of 
INF-γ and TNF-α in early pregnancy in women with a history of CE. This sets the stage for impaired immune tolerance between 
the uterus and the fetus and is one of the leading causes of spontaneous abortion in women who become pregnant with untreated 
CE. Preconceptional treatment of CE prevents the formation of cytokine imbalance and increases glycodelin synthesis in the 
early stages of pregnancy, which protects the course of pregnancy and reduces the incidence of early preterm labor by 4.6 times.
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Introduction
In recent years, the incidence of spontaneous abortion 

has been steadily increasing, mainly due to the uterine 
factor [1, 2]. Thus, according to studies conducted in 
2021-2023, on average, up to 43 % of reproductive 
problems are associated with pathological processes of 
the endometrium [3,4]. And the incidence of chronic 
endometritis (CE) is 2 times higher than the prevalence 
of other forms of uterine pathology [5,6]. In patients with 
recurrent pregnancy loss, the incidence of this pathology 
reaches 33 % to 87 % [7,8].

The cause of early pregnancy loss in CE may be the 
secondary histopathologic changes in the endometrium as 
a result of a prolonged infl ammatory process [9]. They are 
most often manifested by local stromal edema, increased 
stromal cell density, glandular destruction, and the presence 
of plasma cell infi ltration in the endometrial stroma [9, 
10, 11], which leads to disrupted receptivity of the uterine 
mucosa and its cyclic transformation during the menstrual 
cycle [11]. The consequence of such changes is a decrease 
in the synthesis of specifi c endometrial proteins whose role 
is to prepare the endometrium for implantation [12].

One of these proteins is glycodelin (α2-microglobulin 
fertility, AMGF). It is synthesized by the epithelium of the 
endometrial glands in the second phase of the menstrual 
cycle under the stimulating eff ect of progesterone [13]. 
Its levels increase during the «implantation window» 
and remain high until the onset of the next menstrual 
period and during the fi rst days of the next cycle [10,12]. 
In the case of pregnancy, glycodelin synthesis continues 
and its level in the decidual tissue increases steadily 
during the fi rst trimester [9,13]. An important function 
of glycodelin is to transport hydrophobic molecules 
necessary for embryonic development from the tissue 
environment [13]. In addition, this protein protects the 
embryo from the immune response of the mother’s 
body [13]. In case of protein deficiency, the synthesis 
of the proinfl ammatory cytokines TNF-α and INF-γ by 
monocytes and macrophages is activated [14, 15].

It is now known that successful pregnancy requires 
the dominance of a Th-2 mediated immune response 
between maternal and fetal tissues, which provides 
relative immunosuppression through increased synthesis 
of anti-infl ammatory cytokines, including IL-10 [15]. This 
cytokine prepares the endometrium for implantation and 
limits the activity of natural killer cells and macrophages 
[16]. The predominance of Th-1-mediated immunological 
reactions between maternal and fetal tissues initiates the 
production of proinfl ammatory cytokines such as INF-γ, 
tumor necrosis factor alpha (TNF-α) and interleukins 
IL-1, IL-2, IL-12, IL-15, IL-18 by decidual macrophages 
[17,18]. To date, the proinfl ammatory cytokines TNF-α 
and INF-γ are known to have a direct cytotoxic effect 
on fetal cells [16], as well as to contribute to endothelial 
dysfunction [19], chorionic vascular thrombosis, fetal 
oocyte death, and oocyte rejection [15, 20].

The presence of a cytokine imbalance in the 
endometrium in CE negatively affects the course of 
pregnancy and causes a high incidence of abortion. 
However, the mechanisms of this effect are not well 

understood, and new studies are needed in both the 
preconceptional and gestational periods.

Aim: to assess the level of synthesis of cytokines 
and endometrial proteins in women with CE in the 
preconceptional stage and in the early stages of pregnancy; 
to identify pathogenetic aspects of the impact of imbalance 
of these substances on the processes of pregnancy loss; to 
assess the possibility of correcting the identifi ed changes 
in the preconceptional stage.

Materials and methods. The study was conducted 
in 2 phases. In the fi rst, preconceptional stage, 426 women 
with CF who were planning a pregnancy were examined. 
The balance of proinflammatory cytokines (TNF-α, та 
INF-γ) and anti-inflammatory interleukin IL-10 was 
estimated by enzyme- linked immunosorbent assay in 
cervical mucus on days 5-10 of the menstrual cycle. The 
level of glycodelin protein (α-2-microglobulin of fertility) 
in menstrual blood was evaluated by enzyme- linked 
immunosorbent assay.

Of the women studied, 168 patients (group I) were 
treated in the preconceptional period with azithromycin 
(1 g on the first day of menstruation, followed by 500 
mg daily for a total of 5 days), femostone-2/10 (3 months 
continuously), and L-arginine (6 g orally for 2 months). 
After treatment, women in group I were reassessed to 
evaluate the effi  cacy of the therapy. The remaining 258 
patients did not receive pre-gravid treatment for CE and 
formed Group II. The control group (CG) consisted of 
30 healthy women without CE or other reproductive 
problems.

In the second phase of the study, women who became 
pregnant were followed. There were 323 such patients: 135 
women from Group I (i. e., those who received a specifi c 
pre-pregnancy treatment for CE); 168 women from 
Group II (whose pregnancy occurred along with untreated 
CE); and 20 healthy women from the control group who 
became pregnant and subsequently had no complications. 
At the beginning of pregnancy (5-6 weeks), these women 
underwent repeated determination of the levels of the 
cytokines TNF-α, INF-γ and IL-10 in the cervical contents, 
as well as the serum concentration of glycodelin.

The obtained data were processed using mathematical 
statistical methods, calculating sample means (M), variance 
(σ), and errors of the mean (m); Student’s t-test was 
evaluated, Pearson’s paired correlation coeffi  cient (r) was 
determined, and the probability of odds was calculated. 
The STATISTICA software from StatSoft Inc. (USA) was 
used in the study. All studies were conducted in accordance 
with the tenets of the Declaration of Helsinki. The study 
protocol was approved by the local ethics committee of 
PSMU for all women enrolled in this study.

The article is extracted from the initiative scientifi c 
research project of the Obstetrics and Gynecology 
Department No 2 of the Poltava State Medical University 
«Optimization of approaches to pregnancy management 
in women at high r isk of obstet r ic and per inatal 
pathology» (term: 2022-2027; state registration number 
0122U201228).



РЕЗУЛЬТАТИ ДИСЕРТАЦІЙНИХ ТА НАУКОВО-ДОСЛІДНИХ РОБІТ

59

Results and Discussion
At the preconceptional stage, a signifi cant decrease in 

glycodelin levels was found in patients with CE compared 
to CG. In women with CE, it was 13.7±3.6 μg/mL, which 
was 2.9 times lower than in controls (39.8±8.3 μg/mL; 
p<0.05). In addition, these patients showed increased levels 
of proinfl ammatory cytokines. Thus, the concentration of 
INF-γ in women with CE reached 8.3+1.2 pg/mL, which 
was 2.8 times (p<0.001) higher than the control values 
(2.93±1.2 pg/mL). The level of TNF-α was also doubled 
in this comparison: 3.4+0.23 pg/mL in women with CE vs. 
1.61±0.13 pg/mL (p<0.001) in the control group.

However, the level of IL-10 was 2 times lower in 
women with CE: 4.2+0.6 pg/mL vs. 8.83+0.14 pg/mL 
in healthy non-pregnant women (p<0.001). Correlation 
analysis revealed that a decrease in menstrual glycodelin 
levels was inversely correlated with an increase in cervical 
mucus proinfl ammatory cytokines (both INF-γ; r= –0.77; 
p<0.05, and TNF-α; r= –0.69; p<0.05). We hypothesize that 
in CE morphofunctional changes in the uterine mucosa, 
manifested by a decrease in the intensity of synthesis 
of proteins necessary for preparation for implantation 
by its glands, are associated with the formation of 
cytokine imbalance and potentiate the prevalence of 
proinfl ammatory cytokines. Obviously, pregnancy under 
such conditions is at high risk of pregnancy complications, 
primarily miscarriage.

Finally, out of 168 women who became pregnant with 
untreated CE, 41 women (24.4 %) had a spontaneous 
abortion before 22 weeks. This occurred most frequently 
in the early stages of pregnancy (up to 8 weeks): 56 % of 
all miscarriages occurred at this time (in 23 women).

In order to identify the mechanisms of infl uence of 
the detected preconceptional changes on the increase in 
miscarriage incidence, we continued to follow the women 
after pregnancy (stage 2 of the study). It was found that 
at 5-6 weeks of gestation in patients with pregestational 
untreated CE, the level of serum glycodelin accounted for 
131.6±6.6 ng/mL, which was by 14.5 % lower than the 
corresponding level in CG (154.1±7.12 ng/mL; р˂0.05). 
Serum glycodelin levels were also calculated in untreated 
women who lost pregnancy at an early stage (up to 8 
weeks). At 5-6 weeks of gestation, glycodelin levels were 
58.6 % lower than in controls, which is dramatically low 
for this gestational age (90.3±6.91 ng/ml; p<0.001). At 
the same time, a signifi cant positive correlation was found 
between the level of this protein in the menstrual blood of 
women with CE before pregnancy and its concentration 
in the women’s serum at 5-6 weeks of pregnancy (r=0.61; 
p<0.01). This led us to conclude that untreated CE during 
pregnancy causes a decrease in glycodelin synthesis by 
decidual cells, leading to a high incidence of spontaneous 
abortion in such patients.

Changes in the secretory function of the decidua were 
accompanied by shifts in the cytokine profi le of untreated 
pregnant women with a history of CE. Thus, the level of 
INF-γ in cervical mucus at the beginning of pregnancy 
exceeded the control level by 2.12 times (62.79±9.0 pg/ml 
vs. 29.12±4.1 pg/ml in healthy pregnant women at the same 
gestational age (p<0.001). The level of TNF-α was 4.3 

times higher compared to the levels in CG (88.12±8.49 pg/
mL vs. 20.41±3.0 pg/mL; р˂0.001). The levels of TNF-α 
at 5-6 weeks of gestation in women with a history of CE 
were positively correlated with the levels of this indicator 
at the stage of pregnancy preparation (r=0.78; p<0.05). 
This correlation was also characteristic of INF-γ levels 
(r=0.68; p<0.05). In addition, an inverse correlation was 
found between a decrease in glycodelin levels in the blood 
of pregnant women with a history of untreated CE at 5-6 
weeks of pregnancy and an increase in TNF-α (r= –0.63; 
p<0.05) and INF-γ (r= –0.57; p<0.05) in the cervical mucus 
of these pregnant women at the same term of pregnancy.

An increase in proinfl ammatory cytokines in the early 
stages of pregnancy that occurred in CE was accompanied 
by an increase in the anti-infl ammatory cytokine IL-10. 
However, this was only characteristic of patients whose 
pregnancies progressed. In them, the level of this cytokine 
was 102.1±2.2 pg/ml, which was 4 times higher than in 
healthy women at the same stage of pregnancy (25.6±2.9 
pg/ml; p<0.0001). In 23 patients who lost pregnancy 
in the first trimester, the level of this indicator at the 
beginning of pregnancy was 2 times lower (13.0±3.4 pg/
ml) (p<0.001 compared with the control level), although 
the concentration of TNF-α (89.6±2.5 pg/ml) and INF-γ 
(64.1±4.8 pg/ml) in these women did not diff er signifi cantly 
from that in the patients of group II as a whole. In our 
opinion, it was the imbalance with the predominance of 
proinfl ammatory cytokines that caused the high incidence 
of pregnancy loss in women who became pregnant with 
preconceptionally untreated CE. The property of these 
cytokines is the initiation of Th1-dependent immunological 
responses that provoke the death of the fetal oocyte and its 
expulsion from the uterine cavity [14,15,16,18].

Apparently, in such conditions there is a need for 
adequate pre-gravid preparation, which should compensate 
for the negative eff ects of this pathology on the endometrial 
readiness for implantation and on the further functional 
capacity of the decidual cast. Taking into account the 
identifi ed changes, we developed a complex containing 
broad- spectrum antibacterial agents, hormonal agents to 
restore endometrial receptivity and synthetic function, 
and L-arginine to improve endometrial blood fl ow. After 
preconception treatment with CE in women of group I, we 
observed an increase in glycodelin in menstrual blood to 
34.6±6.9 μg/ml. This is 2.5 times higher than the baseline 
values before treatment (13.7±3.6 μg/ml; р˂0.001). The 
levels of proinfl ammatory cytokines in cervical mucus 
decreased: INF-γ in women after treatment accounted 
for 3.2±1.6 pg/ml, which was 2.6 times lower compared 
to the baseline before treatment (8.4±1.4 pg/ml; p<0.05). 
The level of TNF-α was also reduced by half (from 3.6±0.5 
pg/mL before treatment to 1.8±0.3 pg/mL after treatment; 
p<0.01). On the contrary, the concentration of IL-10 
increased by 72 % during treatment (from 4.4±0.8 pg/mL to 
7.6±1.2 pg/mL; p<0.05), which is not signifi cantly diff erent 
from the level of controls (8.83±1.42 pg/mL; р˃0.05).

After the onset of pregnancy, the serum level of 
glycodelin (152.5±7.3 ng/ml) at 5-6 weeks of gestation 
was 15.9 % higher than in the group of untreated patients 
(p<0.05). The level of INF-γ in cervical mucus of these 
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patients (33.4±4.8 pg/ml) was 1.8 times lower than in 
untreated women (p<0.0001), and the level of TNF-α 
(24.3±6.3 pg/ml) was 3.6 times lower (p<0.01). Instead, 
the level of the anti-inflammatory cytokine IL-10 
(28.3 ± 2.7 pg/ ml) did not increase as in pregnant women 
with a history of untreated CE, but remained within the 
limits inherent to healthy women (25.6 ± 2.9 pg/ml, р˃0.2). 
At the same time, it was 3.61 times lower than the level in 
the group of untreated women before pregnancy (р˃0.0001).

Consequently, the incidence of spontaneous abortion before 
22 weeks of pregnancy decreased by 1.9 times in women 
who received preconceptional treatment (OR 2.79; CI 95 % 
[1.45-5.38]; p < 0.05), and the incidence of early pregnancy 
loss (up to 8 weeks) decreased by 4.6 times (13.7 % of this 
pathology in the cohort of women untreated before pregnancy 
vs. 2.96 % among those who received preconceptional 
treatment (OR 5.21; CI 95 % [1.75-15.42] p < 0.05).

Conclusions
1. In non-pregnant women with untreated CE, 

glycodelin synthesis decreased by 2.4-fold, which was 

accompanied by a cytokine imbalance with increased 
production of proinfl ammatory cytokines: INF-γ (2.8-fold; 
p˃0.001) and TNF-α (twofold; p<0.001).

2. The preconceptional decrease in the synthesis of 
a specifi c protein glycodelin by the endometrial glands 
is correlated with a decrease in the synthesis of this 
protein by the decidual cells after pregnancy, as well 
as with an increase in their production of INF-γ and 
TNF-α, which occurs in the early stages of pregnancy in 
women with a history of CE. This creates the conditions 
for a violation of immunological tolerance between the 
uterus and the fetus and is one of the leading causes of 
spontaneous abortion in women who become pregnant 
with untreated CE.

3. Our proposed treatment of CE at the stage of 
preconceptional preparation prevents the formation 
of cytokine imbalance and increases the synthesis of 
glycodelin in the early stages of pregnancy, which protects 
the course of pregnancy and reduces the incidence of early 
pregnancy loss by 4.6 times.
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ДУ «Інститут педіатрії, акушерства і гінекології ім. акад. О. М. Лук’янової НАМН України»2 
(м. Київ, Україна),

Комунальний заклад вищої освіти «Рівненська медична академія» Рівненської обласної ради МОЗ України3 
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Резюме.
Частота хронічного ендометриту є особливо високою у жінок з самовільним викиднем, особливо звичним. Не достатньо 

даних про механізми викидня у жінок, вагітність яких настала на фоні цієї патології.
Мета і завдання дослідження:  оцінити рівень синтезу цитокінів та ендометріальних білків у жінок з ХЕ на преконцеп-

ційному етапі та на початкових термінах гестації; виявити патогенетичні аспекти впливу дисбалансу цих речовин на процеси 
переривання вагітності; оцінити можливості корекції виявлених змін на етапі преконцепційної підготовки.

Матеріали та методи дослідження. Дослідження було проведене в 2 етапи. На першому етапі було обстежено 426 жінок з ХЕ 
(з них 168 пацієнток (І група) на преконцепційному етапі лікували ХЕ, решта, 258 пацієнток (ІІ група), не отримували лікування). 
В контрольну групу були включені 30 здорових жінок. Визначали кількість цитокінів TNF-α, INF-γ, та IL-10 в цервікальному 
слизі та глікоделіна у менструальній крові методом імуноферментного аналізу На 2 етапі дослідження продовжувалося спосте-
реження за тими з обстежених жінок, у яких настала вагітність: 135 жінок з групи І, хто отримав преконцепційне лікування ХЕ; 
168 жінок з групи ІІ, вагітність у яких настала на фоні нелікованого ХЕ, а також 20 здорових жінок з групи контролю, у яких 
вагітність настала і в подальшому протікала без ускладнень. В 5-6 тижнів вагітності визначали сироваткову концентрацію 
глікоделіну та рівень TNF-α, INF-γ та IL-10 в шийковому вмісті і. Дані обробляли з використанням методів математичної ста-
тистики, оцінювали критерій Ст’юдента, коефіцієнт парної кореляції (r) Пірсона, вірогідність шансів за допомогою програми 
«STATISTICA» «StatSoft Inc.» (США). В дослідженні дотримувалися положень Гельсинської Декларації. Протокол дослідження 
узгоджений Локальним етичним комітетом ПДМУ. для усіх жінок, хто брав участь у даному дослідженні.

Робота є частиною ініціативної НДР кафедри акушерства і гінекології № 2 Полтавського державного медичного універси-
тету «Оптимізація підходів до ведення вагітності у жінок груп високого ризику по виникненню акушерської та перинатальної 
патології», (термін виконання 2022-2027 рр.; № державної реєстрації 0122U201228).

Результати та їх обговорення. На преконцепційному етапі у пацієнток з ХЕ було виявлене достовірне зменшення рівня 
глікоделіну в 2,9 рази (р<0,05), зростання рівнів прозапальних цитокінів (INF-γ у 2,8 рази (р<0,001), TNF-α вдвічі (р<0,001)), 
зменшення кількості IL-10 в 2 рази (р<0,001) порівняно з рівнями у здорових невагітних жінок. Зменшення рівня глікоделіну 
в менструальній крові жінок з ХЕ обернено корелює зі зростанням вмісту прозапальних цитокінів в цервікальному слизі 
(як INF-γ; r= –0,77; р<0,05, так і TNF-α; r= –0,69; р<0,05). В 5-6 тижневому терміні вагітності у пацієнток, що мали нелікований 
догестаційно ХЕ, рівень сироваткового глікоделіну був на 14,5 % є меншим (р˂0,05), а тих з них, які втратили вагітність на ранніх 
термінах – 58,6 % меншим (р<0,001). Рівень цього білка в менструальній крові у жінок з ХЕ до вагітності позитивно корелював 
з його концентрацією у цих жінок в сироватці крові в 5-6 тижнів вагітності (r=0,61; р<0,01). Такий зв’язок був характерний 
і для рівнів INF-γ (r=0,68; р<0,05), і для TNF-α (r=0,78; р<0,05). Була також виявлена обернена кореляція між падінням рівня 
глікоделіну у крові вагітних з нелікованим ХЕ в анамнезі в 5-6 тижнів вагітності та зростанням TNF-α (r= –0,63; р<0,05) і INF-γ 
(r= –0,57; р<0,05) у цервікальному слизі цих вагітних в даному терміні. Після проведеного лікування ХЕ, як на преконцепцій-
ному етапі, так і на ранніх термінах вагітності відмічалося зростання глікоделіну (р˂0,001), зменшення вмісту INF (р<0,05) та 
TNF-α (р<0,01) та збільшення концентрації IL-10 (р˃0,05). Частота самовільного викидня до 22 тижнів вагітності у жінок, що 
отримували преконцепційне лікування зменшилася в 1,9 рази (ВШ 2,79; ДІ 95 % [1,45-5,38]; р <0,05),

Висновки. У жінок ХЕ має місце зменшення синтезу глікоделіну і цитокіновий дисбаланс зі зростанням прозапальних 
цитокінів: INF-γ (в 2,8 разів; р˃0,001) і TNF-α (вдвічі; р<0,001). Преконцепційне зменшення синтезу глікоделіну корелятивно 
пов’язане зі зменшенням синтезу цього білка клітинами децидуальної оболонки після настання вагітності, а також із превавлю-
ванням INF-γ і TNF-α на ранніх термінах вагітності у жінок з ХЕ в анамнезі. Це створює умови для порушення імунологічної 
толерантності між маткою та плодом і є однією з провідних причин виникнення самовільного викидня у жінок, що завагіт-
ніли на фоні нелікованого ХЕ. Проведення преконцепційного лікування ХЕ запобігає формуванню цитокінового дисбалансу 
і підвищує синтез глікоделіну на ранніх термінах гестації, що протектує перебіг вагітності і зменшує частоту її переривання 
в ранніх термінах в 4,6 разів.

Ключові слова: хронічний ендометрит; самовільний викидень; гліколелін, INF-γ; TNF-α.
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