PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OQOCIIAHUX POBIT

UDC: 618.2:618.14-092-071 CHANGES IN CYTOKINE BALANCE IN
DOI: 10.24061/2413-4260.X111.4.50.2023.16 PREGNANT WOMEN WITH CHRONIC

. ENDOMETRITIS IN THE PAST MEDICAL
V. Likhachov, O. Taranovska HISTORY AND THEIR ROLE IN THE

Poltava State Medical University of Ministry of Health DEVELOPMENT OF PREECLAMPSIA
of Ukraine (Poltava, Ukraine)

Summary

Few data regarding the levels of TNF-o, INF-y and IL-10 in the cervical mucus of pregnant women with the past medical
history of chronic endometritis have been found. The abovementioned cytokines have the impact on the course of pregnancy as
well as the processes of trophoblast invasion into the spiral arteries of the uterus. Deviations in their levels at the early stages
of pregnancy may be associated with the development of preeclampsia at later stages.

Purpose:to assess the levels of TNE, INF-y and cytokine IL-10 in the cervical mucus of pregnant women with a past medical
history of chronic endometritis. Additionally, the study aims to determine their role in the development of preeclampsia and
evaluate the effectiveness of comprehensive preconception treatment in preventing cytokine imbalance and the occurrence of
gestational complications.

Method and Materials. 135 pregnant women with the past medical history of chronic endometritis have been supervised
during their pregnancy and received preconception treatment (Group 1), as well as 168 women, whose pregnancy occurred in
the presence of untreated chronic endometritis (Group II). The control group (CG) involved 20 healthy women. Preconception
treatment included the administration of azithromycin, hormonal therapy with Femoston-Comb 2/10, and L-arginine aspartate
in combination with folate prophylaxis.

During the study, the principles of patient-centered care were followed in accordance with the requirements of the Tokyo
Declaration of the World Medical Association, the International Recommendations of the Helsinki Declaration on Human Rights,
the Convention on Human Rights and Biomedicine of the Council of Europe, the Laws of Ukraine, the Orders of the Ministry of
Health of Ukraine and the requirements of the Ethical Code of the Ukrainian physician.

The cytokine (TNF-a, INFy, IL-10) analysis in the cervical mucus was performed at 5-, 17-18 and 32 weeks of pregnancy,
using the enzyme-linked immunosorbent assay method with corresponding standard commercial reagent kits from the «Vector
BEST» company. The obtained data were processed using mathematical statistical methods, calculating the mean sample values
(M), variance (o) and standard errors of the means (m). Students t-test was used for assessment and the likelihood ratio was
calculated using the « STATISTICA» software (StatSoft Inc., USA).

The paper is an excerpt from the initiative scientific research project of the Department of Obstetrics and Gynecology No.
2 at Poltava State Medical University, entitled «Optimization of approaches to the management of pregnancy in women at high
risk of obstetric and perinatal pathology» (State registration number 0122U201228, duration:10.2022-09.2027).

Results. In pregnant women with a past medical history of chronic endometritis an increase in the levels of INF-y in cervical
mucus by 2.1 times at 5-6 weeks (p<0.001), by 2.4 times at 17-18 weeks (p<0.001) and by 1.7 times at 32 weeks of pregnancy
(p<0.001) compared to corresponding levels of this cytokine in healthy pregnant women, has been detected. Similarly, TNF-a
was by 4.3 times greater at 5-6 weeks of pregnancy compared to the values in the control group (p<0.001), by 3.3 times greater
at 17-18 weeks of pregnancy (p<0.001) and by 4.4 times at 32 weeks of pregnancy (p<0.001). All pregnant women with a past
medical history of chronic endometritis who had levels of INF-y in the cervical mucus greater than 66.4 pg/ml and/or levels of
TNF-o. greater than 90.9 pg/ml at 5-6 weeks of pregnancy subsequently manifested preeclampsia (OR 2.01; 95 % CI [1.1-7.12];
p<0.05 and OR 1.8; 95 % CI [1.2-6.29]; p<0.05 respectively). The level of IL-10 in their cervical mucus was by 4 times higher
than the control values at 5-6 weeks of pregnancy (p<0.0001); by 3.1 times higher at 17-18 weeks of pregnancy (p<0.0001)
and by 3 times higher at 32 weeks of pregnancy (p<0.0001). This compensates for the increase in pro-inflammatory cytokines,
allowing the TNF-o/IL-10 ratio to remain at a level characteristic of healthy women throughout pregnancy. In treated women,
the concentration of INF-y is by 1.8 times lower than in untreated patients at 5-6 weeks of pregnancy (p<0.0001), by 2.1 times
at 17-18 weeks of pregnancy (p<0.0001), and by 1.4 times at 32 weeks of pregnancy (p<0.0001). Similarly, TNF-o. in cervical
mucus was found to be lower by 3.6 times (p<0.01), 2.6 times (p<0.0001), and 4 times (p<0.001) respectively, in the specified
terms. This helps to avoid excessive production of the anti-inflammatory cytokine IL-10.

Conclusions. In women who got pregnant with untreated chronic endometritis, an increased production of cytokines INF-y
and TNF-o. at the early stages of pregnancy has been established. Comprehensive pregravidar treatment of chronic endometritis
allows for the normalization of levels of anti-inflammatory cytokines INF-y and TNF-a at the beginning of gestation, which
creates conditions for preventing the development of preeclampsia. This leads to a 1.9 times reduction in the frequency of this
complication (OR 2.3; 95 % CI [1.25-4.31]; p<0.05), a 1.8 times decrease in the frequency of severe forms of preeclampsia
(OR 4.64; 95 % CI [1.23-17.48]; p<0.05) and a delay in the average onset of its manifestations by 4.9 weeks (p<0.0001).

Key words: Preeclampsia; Chronic Endometritis; INF-y;, TNF-o, Trophoblast Invasion into the Spiral Arteries of the Uterus.

Introduction The development of CE is associated with a number
The onset of pregnancy in women diagnosed with of pathological processes that significantly affect the
chronic endometritis (CE) can be associated with a high functional state of the uterine mucosa, thereby creating
risk (from 33 % to 87 % of cases) of pregnancy loss [1-3]. unfavorable conditions for the onset of pregnancy [4,
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5]. These are primarily related to destructive changes in
endometrial cells that occur during prolonged inflammation
[6], impaired microcirculation in the basin of the uterine
spiral arteries [4], inadequate transformation of the uterine
mucosa during the menstrual cycle [4-7], as well as
a decrease in the synthesis of a2-microglobulin of fertility
(also known as glycodelin-A) [7, 8].

In our previous studies, a decrease in the level
of fertility a2-microglobulin (glycodelin-A) was
demonstrated in women with CE both in the preconception
stage and during the first weeks of pregnancy [2, 7].
Adequate synthesis levels create favorable conditions for
implantation and embryonic development [8, 9], as well
as ensure adequate progression of trophoblast invasion
into the uterine spiral arteries, which is a necessary step
in the formation of adequate feto-maternal blood flow [10,
11]. The processes of trophoblast invasion into the spiral
arteries of the uterus are crucial for the entire process of
pregnancy, and their disruption leads to the development
of serious obstetric pathologies (such as pregnancy loss,
pre-eclampsia, intrauterine growth restriction, placental
abruption) [11-14]. The influence of glycodelin-A on
the invasive properties of trophoblasts is related to
its ability to alter the intensity of cytokine synthesis:
high concentrations promote increased production of
IL-6, while reducing its level induces macrophages to
increased production of INF-y and TNF-a [15-17]. The
latter, in addition to their ability to potentiate aggressive
immune responses, have a significant limiting effect
on the processes of spiral vascular transformation [17,
18]. TNF-a from decidual macrophages promotes the
transformation of invasive trophoblasts into non-invasive
ones, inhibits the migration of trophoblast cells, reduces
their viability, thereby decreasing their resistance to
the lytic effects of NK cells [18, 19]. INF-y stimulates
NK cells and cytotoxic T lymphocytes, leading to
the formation of lymphokine-activated killer cells
capable of damaging trophoblasts, and also inhibits the
production of a number of trophoblast growth factors
[17-19]. Elevated levels of IL-10, as the major anti-
inflammatory cytokine, protect the fertilized egg from
maternal antigenic immune aggression and are essential
for successful pregnancy [20-22].

We did not find any studies on the levels of TNF-a,
INF-y and IL-10 in women who became pregnant with
CE. The role of variations in the levels of these cytokines
in the early stages of pregnancy in the development of pre-
eclampsia in later stages has not been studied.

Aim: to assess the levels of pro-inflammatory cyto-
kines (TNF, INF-y) and anti-inflammatory cytokine (IL-10)
in the cervical canal mucus of pregnant women with a past
medical history of chronic endometritis. Additionally, the
study aims to determine their role in the development of
preeclampsia and evaluate the effectiveness of compre-
hensive preconception treatment in preventing cytokine
imbalance and the occurrence of gestational complications.

Materials and Methods. 135 pregnant women
with a history of CE were followed during pregnancy and
treated for CE in the pre-pregnancy period (group I), and
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168 women whose pregnancy occurred in the presence of
untreated CE (group II). The control group (CG) included
20 healthy women who had not been diagnosed with CE
prior to pregnancy.

The proposed comprehensive preconception treatment
for CE was aimed at improving the chances of pregnancy.
It included administration of azithromycin to eliminate
intrauterine infection as a cause of inflammatory response
in the endometrium and a source of stimulation for
excessive production of pro-inflammatory cytokines in
CE [23]; Hormonal therapy with Femoston-Comb 2/10
for at least 3 months prior to pregnancy to synchronize
phase changes in the uterine mucosa and restore the
associated synthesis of glycodelin-A by the endometrial
glands; L-arginine aspartate at a dose of 6 g per day for 2
months to restore normal endometrial blood supply [24].
In addition, folate prophylaxis was administered at a dose
of 400 mcg/day. At the onset of pregnancy, patients were
prescribed drug support with dydrogesterone at a dose of
20 mg/day from the time of conception confirmation until
17-18 weeks of pregnancy. L-arginine aspartate was also
prescribed at a dose of 6 g per day in two 28-day courses
during the formation of the first (from 5-6 to 8-9 weeks
of pregnancy) and second (from 12-13 to 16-17 weeks of
pregnancy) waves of trophoblast invasion into the spiral
arteries of the uterus [12]. In accordance with current
guidelines, pre-eclampsia prophylaxis was performed by
administering acetylsalicylic acid at a dose of 100 mg/day
from the 12th to the 36th week of pregnancy and calcium
supplements at a dose of 1.5 g of elemental calcium per
day from the 16th week of pregnancy until delivery. The
dose of folic acid has been increased to 800 mcg/day during
aspirin prophylaxis [25].

During the study, the principles of patient-centered care
were followed in accordance with the requirements of the
Tokyo Declaration of the World Medical Association, the
international recommendations of the Helsinki Declaration
of Human Rights, the Convention on Human Rights and
Biomedicine of the Council of Europe, the laws of Ukraine,
the regulations of the Ministry of Health of Ukraine, and
the requirements of the Ethical Code of the Ukrainian
Physician.

The analysis of cytokines (TNF-a, INFy, IL-10) in
cervical mucus was carried out by the method of enzyme-
linked immunosorbent assay with corresponding standard
commercial reagent kits of the company «Vector BEST»
according to the manufacturer’s instructions. The levels
of the above-mentioned cytokines were determined at
5-6 weeks of gestation (at the beginning of gestational
remodeling of the spiral arteries) and at 17-18 weeks of
gestation (when trophoblast invasion into the vessel wall
is complete). In addition, the cytokine profile of the studied
women was examined separately at 32 weeks of pregnancy
(the time when clinical manifestations of pre-eclampsia
typically occur) [14]. The data obtained were processed
using mathematical-statistical methods, calculating sample
means (M), variance (o) and standard errors of means
(m). The Student’s t-test was used for evaluation and the
likelihood ratio was calculated using the «STATISTICA»
software (StatSoft Inc., USA).
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The paper is an excerpt from the initiative scientific
research project of the Department of Obstetrics and
Gynecology ! 2 of the Poltava State Medical University
entitled «Optimization of approaches to pregnancy
management in women at high risk of obstetric and perinatal
pathology» (state registration number 01220201228,
duration: 10.2022-09.2027).

Results and Discussion

In group II pregnant women with CE, we observed
a statistically significant increase in the levels of pro-
inflammatory cytokines, which was already evident at 5-6
weeks of pregnancy and progressed over time. Specifically,

in early pregnancy, the level of INF-y was 2.1 times higher
than the control values, reaching 62.8 + 9.0 pg/mL (vs.
29.1 £4.1 pg/mL in the control group; p<0.001). At 17-18
weeks’ gestation, this indicator was 80.8 + 10.4 pg/mL
(2.4 times higher than the control values (33.1 + 5.2 pg/
mL); p<0.001), and at 32 weeks’ gestation, it was 38.8
+ 4.1 pg/mL. This was 1.7 times higher than in healthy
pregnant women (22.2 + 3.9 pg/ml; p<0.001). Similarly,
TNF-a was 4.3 times higher than control levels at 5-6
weeks of pregnancy (88.1 £ 8.5 pg/ml vs. 20.4 + 3.0 pg/
ml; p<0.001), 3. 3 times at 17-18 weeks (96.8 + 3.5 pg/ml
vs. 29.2 + 3.1 pg/ml; p<0.001) and 4.4 times at 32 weeks
(100.7 £3.9 pg/ml vs. 22.4 £ 5.5 pg/ml; p<0.001).

Table 1

The level of pro- and anti-inflammatory cytokines in cervical mucus in pregnant women with a history
of chronic endometritis

INF-y (pg/ml) TNFa (pg/ml) IL-10 (pg/ml)
£
L %?ggsl Group | Group |l (;OrQLrSI Group | Group Il Control Group | Group I
n=20 n=119 n=116 n=20 n=119 n=116 group n=20 n=119 n=116
)
X
% 62,849,0 88,148,5 102,142,2
O| 291241 | 33448 | 0001 | 20430 | 24303 | 50001 | 256420 | 283227 | 5e<0.0001
p*>0,25 o p*>0,5 ok p*>0,2 o
© p**<0,001 p**<0,001 p**<0,0001
2
(0]
g 80,8+10,4 96,8+3,5 104,0+4,1
S| 331452 | 30643 | L0001 | 202:31 | 38646 1 nilo001 | 327¢15 | 30449 | ec0.0001
w p >015 *% p >0’1 k% p >075 *%
= p**<0,001 p**<0,001 p**<0,0001
X
5 38,8+4,1 100,7+3,9 83,5+3,4
S| 222439 2%;8;3'56 p*<0,001 | 22,4455 25;1355;3 p*<0,001 | 27,339 27;2355’1 0*<0,0001
N Py, p**<0,05 p=L, p**<0,001 P=E9 1 p*<0,0001

Note: p*—from the CG in the same term; p**- in comparison with the Group |

The increase in pro-inflammatory cytokine levels in
group II women was accompanied by an increase in the
concentration of anti-inflammatory IL-10. Specifically,
the level of IL-10 in their cervical mucus was 102.1 + 2.2
pg/ml at 5-6 weeks of pregnancy (4 times higher than the
control values (25.6 + 2.9 pg/ml; p<0.0001)); 104.0 = 4.
1 pg/ml at 17-18 weeks’ gestation (3.1-fold higher than in
CG (32.7 £ 1.5 pg/ml; p<0.0001)) and 83.5 + 3.4 pg/ml at
32 weeks’ gestation (3-fold higher in the same comparison
(27.3 £ 3.9 pg/ml; p<0.0001)). This counterbalances the
increase in pro-inflammatory cytokines, allowing the
TNF-alpha/IL-10 ratio to remain at levels characteristic
of healthy women throughout pregnancy: 0.83 = 0.06 at
5-6 weeks (compared to 0.8 £ 0.02 in CG (p>0.5)) and
0.93 £ 0.06 at 17-18 weeks (compared to 0.82 + 0.04 in
CG (p>0.1)).

Only at 32 weeks of gestation, in women with untreated
CE, the TNF-alpha/IL-10 ratio increased to 1.2 + 0.05
(p<0.001 vs. CQG). This was associated with the fact that
some women in this group had clinical manifestations
of PE; this index increased to 1.93 + 0.04 (p<0.0001
compared to CG). In the same patients whose pregnancy
progressed without this complication, the TNF-a/IL-10

index was 0.94 + 0.04, which was not significantly different
from the values in the CG (p>0.5).

We found that the concentration of cytokines regulating
invasive processes in the uterine spiral arteries (especially
INF-y and TNF-a) [16] was significantly higher in early
pregnancy in women of group II, whose pregnancies were
complicated by the development of preeclampsia in later
stages. All women with an increase in INF-y in cervical
mucus greater than 66.4 pg/ml at 5-6 weeks’ gestation
subsequently developed PE (OR 2.01; 95 % CI[1.1-7.12];
p<0.05). An increase in TNF-a levels greater than 90.9
pg/ml in cervical mucus at this time also correlated with the
manifestation of PE (OR 1.8; 95 % CI [1.2-6.29]; p<0.05).

At this time, the level of INF-y in women in group II
who later developed PE was 70.5£3.7 pg/mL at 5-6 weeks
of gestation, which was 2.4 times higher than the level in
healthy pregnant women in the control group (29.1+4.1 pg/
mL; p<0.001). In group II women whose pregnancies were
complicated by PE at later stages, TNF-a was 90.9+3.1 pg/ml
at 5-6 weeks of pregnancy, which was 4.5 times higher than
the levels in the control group (20.4+3.0 pg/ml; p<0.001).

However, the more pronounced the increase in
proinflammatory cytokine levels, the more severe the PE
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tended to be during pregnancy. In patients in group II who
developed severe PE at a later stage, INF-y was 79.5 +
3.0 pg/ml at the beginning of pregnancy. This was 20 %
higher than in patients with moderate PE (66.4 + 3.2 pg/
ml; p<0.002), 34 % higher than in patients from group II
whose pregnancies proceeded without PE (59.2 + 4.3 pg/
ml; p<0.001), and 2.7 times higher than in healthy pregnant
women (29.1 £ 4.1 pg/ml; p<0.001). The change in TNF-a
levels in cervical mucus at 5-6 weeks of pregnancy was
less pronounced: in women with moderate pre-eclampsia,
the level of this cytokine was 90.1 + 2.8 pg/ml, which
was 4.4 times higher than in healthy pregnant women
(20.4 + 3.0 pg/ml; p<0.001) and only 7 % higher than
in patients from group II whose pregnancies proceeded
without preeclampsia (83.8 = 2.1 pg/ml; p>0.5). There
was no significant difference in this indicator compared
to patients with severe PE (93.4 + 2.4 pg/ml; p>0.2). The
level of TNF-a in cervical mucus was 4.5 times higher in
women who developed severe PE at later stages compared
to the control values (93.4 2.4 pg/ml vs. 20.4 + 3.0 pg/ml;
p<0.01), whereas the levels were 11.4 % higher in women
without PE (93.4 = 2.4 pg/ml vs. 83.8 £2.1 pg/ml; p<0.01).

At 17-18 weeks’ gestation, the level of INF-y was
87.3 + 2.8 pg/mL in group II women who later developed
signs of PE, which was 2.6 times higher than the control
values (33.1 £5.2 pg/mL; p<0.001) and 12 % higher than
in group II women who did not develop pre-eclampsia
during pregnancy (77.8 + 3.3 pg/mL; p<0.05). In patients
with severe pre-eclampsia, the concentration of this
cytokine at 17-18 weeks’ gestation was 8.4 % higher than
in patients with moderate pre-eclampsia (p<0.02) and 20 %
higher than in patients without pre-eclampsia (p<0.0002).

At 17-18 weeks’ gestation, the level of TNF-a was
103.243.8 pg/mL in group I women whose pregnancies
were subsequently complicated by pre-eclampsia,
which was 3.5 times higher than in the control group
(29.2+3.1 pg/mL; p<0.0001) and 13 % higher than in
group II women whose pregnancies were without pre-
eclampsia (91.5+2.3 pg/mL; p<0.01).

In all women in group II whose pregnancy progressed
to the third trimester, including those who subsequently
developed preeclampsia, the level of IL-10 in cervical
mucus was high at both 5-6 weeks and 17-18 weeks of
pregnancy and was significantly higher than the control
values. Notably, the TNF-o/IL-10 ratio at this gestational
age remained within normal limits both in women whose
pregnancies were complicated by pre-eclampsia and in
those who did not have such complications.

We observed an increase in the TNF-o/IL-10 index only
at 32 weeks of gestation in women in group II who either
had signs of pre-eclampsia at the time of examination or
manifested it in the following weeks, which was 2.3 times
higher than the control level (1.93 + 0.04 vs. 0.83 + 0.05;
p<0.0001) and 2 times higher than the values in women
who became pregnant with diagnosed CE but did not
develop PE (0.94 + 0.04; p<0.001).

The above changes were associated with an insufficient
amount of IL-10 in patients with preeclampsia. At this time,
in women of group II without pre-eclampsia, at 32 weeks of
pregnancy, the values of this indicator (101.2 + 4.1 pg/ml)
increased by 3.7 times compared to the control values
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(27.3 +£3.9 pg/ml), providing an adequate balance between
pro- and anti-inflammatory cytokines (p<0.0001). However,
in women with moderate pre-eclampsia, such an increase
was 1.7 times higher (48.2 + 2.3 pg/ml, p<0.01), and in
women with severe pre-eclampsia, it was 1.5 times higher
(43.1 = 1.9; p<0.05). Consequently, the level of IL-10 was
found to be 2.1 times lower in women with pre-eclampsia
than in patients without such complications (46.3 £2.1 pg/ml
vs. 101.2 £ 4.1 pg/ml; p<0.001), which is probably related
to the depletion of compensatory mechanisms aimed
at balancing Thl- and Th2-dependent cytokines. This
indicates immunosuppression, which likely contributes to
the development of endothelial dysfunction and subsequent
manifestation of clinical symptoms of pre-eclampsia [21].

We evaluated the levels of TNF-a, INF-y and IL-10 in
cervical mucus of women treated for CE before pregnancy
(group I). It was found that the level of INF-y in treated
women was 33.4+4.8 pg/mL at 5-6 weeks of pregnancy,
37.6+4.3 pg/mL at 17-18 weeks, and 26.8+3.6 pg/mL at
32 weeks. This was 1.8-fold (p<0.0001), 2.1-fold (p<<0.0001)
and 1.4-fold (p<0.0001) lower than in untreated patients,
respectively. The values were not significantly different
from those of healthy pregnant women (p>0.2 in all
comparisons at the corresponding gestational ages).
Similarly, TNF-a levels were lower than those observed in
women in group II: by 3.6-fold at 5-6 weeks of pregnancy
(24.3+6.3 pg/mL; p<0.01), by 2.6-fold at 17-18 weeks
(36.6+4.6 pg/mL; p<0.0001), and by almost 4-fold at
32 weeks of pregnancy (25.1+£5.3 pg/mL; p<0.001).

Apparently, preconception treatment for CE prevents
the increased synthesis of pro-inflammatory cytokines,
capable of inhibiting trophoblast invasion into the uterine
spiral arteries both in the early weeks of pregnancy
and later, avoiding excessive production of the anti-
inflammatory cytokine IL-10. At 5-6 weeks of pregnancy,
its level (28.3 £ 2.7 pg/ml) corresponds to that of healthy
women (25.6 + 2.9 pg/ml; p>0.2) and is 3.6 times
(102.1 + 2.2 pg/ml; p<0.0001) lower than in untreated
patients of group II. At 17-18 weeks of pregnancy, the
levels of this cytokine (30.4 + 4.9 pg/mL) are almost similar
to the control levels (32.7 + 4.5; p>0.5) and 3.4 times
lower compared to untreated women (p<0.0001). The
TNF-o/IL-10 index was similar to control levels, at 0.85
+ 0.04 at the beginning of pregnancy (0.8 £ 0.02; p>0.2 in
the control group) and 0.84 + 0.08 in the second trimester
(0.82 + 0.04; p>0.5 in the control group). Stable levels of
the anti-inflammatory cytokine in the first half of pregnancy
prevent its depletion at 32 weeks’ gestation, as observed in
women in group II. The level of IL-10 in cervical mucus of
women in group I at the same gestational age remains at the
level typical for healthy patients (27.9 + 5.1 pg/ml in group
I'vs. 27.3 £3.9 pg/ml in control group; p>0.5), and in group
II this level is 2.9 times lower (83.5 + 3.4 pg/ml; p<0.0001).
Thus, the TNF-o/IL-10 ratio in treated women remains at
the control level on average across groups (0.89 + 0.1),
whereas in untreated patients it increases to 1.2 + 0.05 at
32 weeks’ gestation (p<0.01), contributing to the clinical
manifestations of complicated pregnancy.

In conclusion, in women with untreated CE, the
production of cytokines that limit trophoblast invasion
of the uterine spiral arteries increases in early pregnancy,
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setting the stage for the development of pre-eclampsia. In
women whose pregnancy occurred after comprehensive
treatment of CE, the levels of these cytokines remain
within normal ranges, promoting a physiological course
of pregnancy in this group of women. This is evidenced
by the significant difference in the clinical course of
pregnancy between Group I and Group II women. The
incidence of this complication was 17 % in group [ women
who received treatment in the preconception period
and continued to receive medication and pre-eclampsia
prophylaxis during pregnancy, compared with 32.1 %
in untreated women (OR 2.3; 95 % CI [1.25-4.31]; p
<0.05). Among them, moderate manifestations of this
complication were observed in 17 women (85 % of cases
among individuals in this group with pre-eclampsia), while
in group II there were 27 women (73 % of 37 patients with
pre-eclampsia; OR 2.51; 95 % CI [1.25-5.04]; p <0.05).
Severe pre-eclampsia complicated pregnancy in 3 women
in group I (15 % of women with pre-eclampsia) and in
10 women (27 % of women with pre-eclampsia) in group
IT (OR 4.64; 95 % CI [1.23-17.48]; p <0.05). The mean
onset of pre-eclampsia was 34.3+0.4 weeks in group I and
29.4+0.6 weeks in group II.

Conclusions. The onset of pregnancy (5-6 weeks)
in women with untreated chronic endometritis is accom-
panied by increased levels of cytokines (INF-y by 2 times
(p<0.001) and TNF-a by 4.3 times (p<0.001)) in cervical
mucus that limit trophoblast invasion into the uterine spi-
ral arteries. The priority of inhibitory cytokines that limit
trophoblast invasion during the first wave of gestational
transformation of the uterine spiral arteries is particularly
pronounced in pregnant women whose further gestational
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pre-eclampsia (OR 4.64; 95 % CI [1.23-17.48]; p<0.05),
and a 4.9-week delay in the mean onset of pre-eclampsia
(p<0.0001) compared to untreated women.
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3MIHU BAJTAHCY MATOKIHIB YV BATITHHUX 3 XPOHIYHUM EHIOMETPATOM B AHAMHE3I TA iX POJIb
V ®OPMYBAHHI TPEEKJIAMIICIT

B. Jlixauos, O. Tapanoscvka

HonTaBcbkuii gep:xxaBuuii Mmennynuii ynisepcurer MO3 Ykpainu
(m. ITonTaBa, Ykpaina)

Pesrome.

Icnye nedinur narux moxno piBHiB TNF-0, INF-y ta IL-10 y nepBikanbHOMY CIIM31 XKIHOK, SIKi 3aBariTHUIM HA ()OHI XPOHIYHOTO
eHnoMeTputy. L{i IUTOKIHN BIUIMBAIOTH Ha MepeOdir BariTHOCTI Ta mpouecH iHBasii Tpodobnacta B cmipanbHi aprepii Matku. Jleiarii
iX piBHIB Ha paHHIX TEPMiHAX BATiITHOCTI MOXKYTh OyTH IOB’sI3aHi 3 BUHUKHEHHSIM TECTAllIHUX YCKIIQAHEHB, 30KpEeMa 3 PO3BUTKOM
MpeeKIaMIICii B OUIbII BiIAaICHUX TEPMiHAX.

Mera i 3aBranns nocuixkenns: Busautu pisens nposanansaux (TNF, INF-y) i mpormsanansroro (IL-10) UTOKIHIB B ClH31 IIEpBiKaIb-
HOTO KaHaJIy y BariTHUX 3 XPOHIYHUM €HIOMETPUTOM B aHAMHE31; BU3HAYUTH iX poJib y (hOpMyBaHHI MPEEKIIAMIICIT; OLIHUTH e()eKTUBHICTH
KOMITJIEKCHOTO MPEKOHLETILIIIHOTO JTIKyBaHHS Y MOTEpePKeHH] IUTOKIHOBOTO AnucOanancy i mpodiIaKTUI TeCTAliHIX yCKIIaIHCHb.

Marepian Ta meToau aocaizkeHHs. CrocTepirany 3a nepe0iroM BariTHOCTI y 135 5kiHOK, SIKi O MaJld XpOHIYHHIA €HIOMETPUT
B aHAMHe31 1 IPEKOHIIETIIIIHO OTpuMyBaJH ioro sikyBaHHS (I rpyma), Ta y 168 mamieHTOK, BariTHICTh SKUX HAacTaja Ha GOHI HETIKoBa-
Horo xponigHoro ennomerpury (Il rpyma). [pymy xoHTpOmto ckinamu 20 310poBuX HanieHToK. [IpexoHnenmiine JiKyBaHHS BKIIOYAJI0
MpU3HAYCHHS a3UTPOMILIIHY, TOPMOHAIBHY Teparlito npenaparoM ¢pemoctoH 2/10 ta L-aprinina acmaprar Ha GpoHi GoaaTtonpoiaKTuKy.

[Ipu BuKOHaHHI TOCTiKEHb KepyBaiuch [IpaBriaMu r'yMaHHOTO CTaBICHHS JI0 MAIII€HTA 3T1IHO 3 BUMOTaMy TOKIHCHKOT IeKIapartii
BcecsitHpoi MeuHOi acomiarii, Mi>kHapoZHIMHU peKOMEHAAIISIME [ ebCHHCHKOT fekmapallii 3 mpas Tronuan, Konsentiero Pagu €sporun
LI0/I0 TIPaB JIFOMUHM 1 OiomenuuHy, 3akoHaMu Ykpainu, Hakazamu MO3 Ykpainu ta Bumoramu Etnanoro Konekcy mikaps Yipainn.

Hocnimxennst uutokiHiB (TNF-a, INFy, IJI-10) y uepikaapHOMY cnu3i B 5-6 TrxkHIB, B 17-18 Ta B 32 THKHI BariTHOCTI POBO-
JIVTH METOZIOM IMyHO(EpMEHTHOTO aHami3y. [I0Ka3HUKH CTaTUCTHYHO 0OPOOIAIH 3 PO3PaxyHKOM CEepeaHiX BUOIpKOBUX 3Ha4eHb (M),
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Jucnepcii () Ta TOMUJIOK CepenHiX 3HaueHb (M), OIiHKOI0 KpHuTepito CT’I0ieHTa Ta PO3paxyHKy BipOTiJHOCTI IIAHCIB 3a JOMOMOTOI0
nporpamu « STATISTICA» («StatSoft Inc.», CILIA).

Crarrs € pparmenTom ininiarusHoi H/IP xadenpu akymepcrsa i rinexororii Ne 2 [TonTaBchkoro ep:kaBHOTO MEJUIHOTO YHIBEpPCH-
TeTy «OnTHMi3anis MiIX0AiB 10 BEAEHHS BariTHOCTI y *iHOK I'PYI BUCOKOTO PH3UKY [0 BHHUKHEHHIO aKyIIEPChKOi Ta epHHATAIBHOT
narostorii» (Ne nepskpeectparnii 01220201228, tepmin Bukonanus 10.2022-09.2027).

PesynbraTi gocirkeHHs1. Y BariTHUX 3 XpOHIYHUM €HIOMETPUTOM B aHAMHe3i Mae Mictie 301bireHHs kiapkocti INF-y B niepBikans-
HOMy cim3i B 2,1 pa3u B 5-6 TmkHiB (p<0,001), B 2,4 pasu B 17-18 tmxkwiB (p<0,001) ta B 1,7 pazis B 32 TmxHi BaritHOCTI (p<0,001)
TIOPIBHSHO 3 BIIOBITHUME PIBHSAMH I[LOTO IIUTOKIHY Y 370poBUX BariTHUX. AHanoriuno TNF-o nepesumntysas 3nauenns B 'K y 4,3
pasu B TepMiHi 5-6 TrxkHIB BariTHOCTI (p<0,001), B 3,3 pa3u—B Tepmini 17-18 TmxniB (p<0,001) Ta B 4,4 pasu—B 32 TwxkHi (p<0,001).
VYei BariTHI 3 XpOHIYHUM €HJJOMETPUTOM B aHAMHE31, IKi B 5-6 TIDKHIB BariTHOCTI MajlM B IIepBiKaJIbHOMY cii3i piBeHb INF-y Oinbie
66,4 ir/muit 1/a60 piBerb TNF-a— 6inbire 90,9 nir/mi, B monaneioMy Mainu MaHidecrarito npeexitamicii (BLU 2,01; 4195 % [1,1-7,12];
p<0,05 i BIII 1,8; 111 95 % [1,2-6,29]; p<0,05 Bigmosigno). [Ipn npomy, unm Gibmn Bupa3HUM OyiI0 3pOCTaHHS PIBHIB Mpo3anaabHUX
LUTOKIHIB, TUM OLTBII TshKKOKO BusiBmuiacs [1E B mepcrnektuBi recrariitnoro mporecy. PiBens IL-10 y ix nepBikaapHOMY cim3i OyB BUIIe
KOHTPOJIBHUX 3Ha4eHb Yy 4 pa3u B 5-6 TwkHIB BariTHOCTI (p<0,0001)); y 3,1 pasu y 17-18 tmxkuis (p<0,0001), Ta y 3 pa3u B 32 TmxHI
(p<0,0001). Y npormikoBaHuX >kiHOK KoHIeHTpamist INF-y € MeHIIOI0, Hi* y HeTIKOBaHUX MAIliEHTOK B 1,8 pa3u B 5-6 THXKHIB BariTHOCTI
(p<0,0001), B 2,1 paszu B 17-18 TxuiB (p<0,0001), Ta B 1,4 pasu B 32 TmxHi (p<0,0001). Ananoriaao TNF-a B nepBikaibsHOMY CIIH3i
BUSIBUBCS HIDKIMMHE B 3,6 pasnu (p<0,01), B 2,6 pa3u (p<0,0001) Ta B 4 pa3u (p<0,001) BiAnmoBixHO y 3a3Ha4eH] TepMiHH

BucHoBKH. Y 5XIHOK, [0 3aBariTHIIN Ha (JOHI HETIKOBAHOTO XPOHIYHOTO CHIOMETPHTY, Ha PAHHIX eTarax BariTHOCTI 30LIBIIY€EThCS
BupoOnenns mutokiHiB INF-y i TNF-o, ski nimMiTyroTs nporiect iHBa3ii Tpodo6acTy B criipaibHi apTepii MaTKH i CTBOPIOIOTH IIEPeTyMOBH
JUIst popMyBaHHS npeeknamcii. KomrmiekcHe nperpasifapHe JIKyBaHHS XpPOHIYHOTO €HIOMETPHTY A€ MOXK/MBICTh HOPMaJli3yBaTH
piBHI nporm3ananbHUX MUTOKIHIB INF-y Ta TNF-0 Ha modarky recrarii, o CTBOPIOE IEPeIyMOBH UIS 3ar100IraHHs PO3BUTKY IIpee-
knamricii. Lle 1ae MOXITMBICTh 3MEHIITUTH YaCTOTY BUHHKHEHHS IIbOTO ycknaaHeHHs B 1,9 pasu (BL 2,3; 11 95 % [1,25-4,31]; p<0,05),
3HU3UTH YacTOTY TSHKKUX (hopM npeekiamricii B 1,8 pasis (B 4,64; A1 95 % [1,23-17,48]; p <0,05), BiaTepmiHyBaTH cepeIHii TepMiH

KurouoBi ci1oBa: npe exnamncis; xponiunuii enomerput; INF-y; TNF-0; inBasis Tpoobnacta B cripaibHi apTepii MaTky.
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