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Abstract:

Objective. To study the role of proinflammatory cytokines in complicated labor, to develop optimal
tactics of pregnancy, with simultaneous prediction of the course of birth and the postpartum period.

Subject and methods. Examined in blood serum the content of proinflammatory interleukins in 95
pregnant women, 75 of them with preeclampsia in perinatal pathology before and after induction and
20 with the physiological birth.

Results. The concentration of il-6 increased by 14.3 times, which meant the generalization of the
inflammatory process. In the analyzes of 75 women with preeclampsia with antenatal fetal death,
none of them had normal results, on the contrary, in 8 samples they were 8.2 times larger, amounting
to 73ng/ml.

Conclusion. In general, the prognostic value of pro- inflammatory cytokines in perinatal pathologies
is high and varies from 62.2% to 81% which can be recommended as one of the reliable markers for
the diagnosis of perinatal pathology and as monitoring the course of the inflammatory process, which
may develop in childbirth and the postpartum period, as well as to predict the outcome of the
pathological condition of the fetus and mother during pregnancy.
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Despite the achievements of modern medicine, preeclampsia in pregnant women is still one of the
leading causes of maternal and perinatal mortality [2, 6,18]. The share of preeclampsia in the
structure of pregnancy complications ranges from 10.1% to 20.0%, and among the causes of
maternal and perinatal mortality it is 21.3% and 12.10%, respectively [4, 8,11].

The immune balance in the functional system mother-placenta-fetus is formed under the influence of
factors, among which a significant role is played by the woman’s health status before gestation,
immune genetic differences between spouses, and local immune reactions in the mother-placenta-
fetus spheres [3,9,10]. Since disruption of the fetal-maternal immune relationship during placental
insufficiency is an important link in the pathogenesis, assessment of cytokine status should be an
integral part of a comprehensive examination of pregnant women with complicated pregnancy and
childbirth with preeclampsia, antenatal rupture of water, antenatal fetal death(AFD) [ 5, 7,14].

Data on the role of maternal immune system factors in the formation of complicated childbirth are
diverse; therefore, the study of immune reactivity in pregnant women with placental insufficiency
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has opened up new opportunities for the early diagnosis of perinatal hypoxic-ischemic damage to the
placental complex and will undoubtedly contribute to the development of acceptable management
tactics and prediction of further course childbirth and the postpartum period during complicated
births [1, 12,13].

Purpose of the study: to study the role of pro-inflammatory cytokines during complicated labor, to
develop optimal management tactics and type of induction, while simultaneously predicting the
course of labor and the postpartum period in women with preeclampsia.

Materials and methods of research: In total, the content of pro-inflammatory interleukins in the
blood serum was examined in 95 pregnant women, of which 75 with preeclampsia and perinatal
pathologies before and after induction and 20 with the physiological course of labor. Induction was
carried out according to the national protocol.

Results of the study and their discussion: It is a well-known fact that in perinatal pathology with
preeclampsia, fetoplacental insufficiency occupies a special place and the main causes of which are a
pronounced inflammatory reaction of the whole organism, including the uterus [1,15]. In the
pathogenesis of the development of antenatal fetal death, a special place is given to inflammatory
mediators, especially inflammatory ones such as IL-6 and IL-8. Of great interest are the results of the
study of pro-inflammatory cytokines and the possibility of using these data to predict childbirth:
timing, methods of delivery and outcome of the postpartum period in obstetric practice, which help
for the subsequent development of management tactics. High values of IL-6 and IL-8 indicate the
process of cervical ripening before the upcoming birth, which can also serve as a diagnostic marker
[16,17].

An increase in the levels of pro-inflammatory cytokines under the influence of intrauterine IUI
infection in the 2nd and 3rd trimesters of pregnancy leads to an increase in the synthesis of
prostaglandin by the amniotic membranes, which contributes to the premature development of labor;
based on this, we were able to predict the immediate timing of delivery.

Of the 75 women in the main group, childbirth was completed through the natural birth canal in
(89%), and by caesarean section (11%) in women with uterine scars. The duration of AFD ranged
from 2 to 4 days. Serum for the determination of cytokines was collected on the first day after
admission to the hospital with a diagnosis of preeclampsia, AFD. The gestation periods in the two
compared groups were identical. IL-6 and IL-8 are pro-inflammatory cytokines, the concentrations
of which were increased.

The concentration of IL-6 increased 14.3 times, which meant the generalization of the inflammatory
process. IL-6 mainly regulates the immune response, acute phase reactions and inflammation, and
inhibits the synthesis of TNF-a, which was also observed in our studies. In patients with high IL-6
values, the TNF-a level decreased, approaching the normative data.

The concentration of IL-8 was also high, where the average concentration was 60.8 + 7.9 pg/ml,
exceeding 1.8 times the control group, amounting to 35.6 = 10.2 pg/ml. Local action of 1L-8 results
in increased infiltration of activated macrophages, which may contribute to placental dysfunction.

In general, patients with decompensated chronic renal failure, which was complicated by
preeclampsia and perinatal pathology, are characterized by the presence of pronounced systemic
disorders of the immune status in the form of increased serum levels of IL-6, IL-8.

According to the indicators of pro-inflammatory interleukins, it became possible to timely intervene
in the process of childbirth, despite some theories, with the simultaneous emergence of the prospect
of reducing the incidence of bleeding and septic complications in the postpartum period. It should
also be noted that our results will serve as a prognostic criterion for the outcome of the disease.

According to literature data [10,13], an increase in the levels of IL-6 and IL-8 predicts an extremely
serious condition of the patient or even her impending death in case of delayed intervention. Such
results were observed in 10 (13.3%) of 75 patients, where the final diagnosis was AFD with a
limitation period of intrauterine death of up to 5 days with bacteremia. Referring to a set of
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diagnostic markers, we were able to make timely decisions in favor of emergency induction of labor,
after maximum stabilization of hemostasis.

In the pathogenesis of the development of preeclampsia and antenatal fetal death, a special place is
given to inflammatory mediators, especially proinflammatory ones such as IL-6 and IL-8. Of great
interest are the results of the study of pro-inflammatory cytokines and the possibility of using these
data to predict childbirth: timing, methods of delivery and outcome of the postpartum period in
obstetric practice, which help for the subsequent development of management tactics.

Also, studying the parameters of pro-inflammatory cytokines IL-6, IL-8 in the blood serum of
patients, as a possible test for assessing the state of immunity, establishing the degree of maturity of
the cervix and the generic dominant and predicting a possible infectious risk, as well as their
relationship with each other.

Pro-inflammatory cytokines ensure the mobilization of the inflammatory response: IL-6, IL-8,
having pronounced pleiotropic effectiveness and their main effect has a large role in the development
and course of the generic dominant with subsequent reactions of the whole organism.

In a pathomorphological study of biopsy samples from women with preeclampsia in AFD, signs of a
chronic inflammatory process were revealed, with a simultaneous increase in the concentration of
interleukins in the serum indicating the presence of a pronounced and prolonged inflammatory
reaction, which echoes where, with severe inflammatory processes in pregnant women, there were
high values of such interleukins as IL-6 and IL -8, belong to pro-inflammatory cytokines, the
concentrations of which were increased. The concentration of IL-6 increased 14.3 times, which
meant the generalization of the inflammatory process. In tests taken from 75 women with
preeclampsia during AFD, none of the results were normal; on the contrary, in 8 samples they were
8.2 times higher, amounting to 73 pg/ml.

IL-6 mainly regulates the immune response, acute phase reactions and inflammation, and inhibits the
synthesis of TNF-a, which was also observed in our studies. In women with high IL-6 values, the
TNF-a level decreased, approaching the normative data. 16 out of 45 samples had such results.

Table 1.Comparative data on serum levels of cytokines in women with preeclampsia with
antenatal fetal death

studied Serum cytokine congentrqtion (pg/ml) _ _
Cytokines Control group, n=20 Before induction After induction
' n=75 n=45
IL-6 8,9+3,1 73,7£17,4 11,645,2
IL-8 35,6 £10,2 60,8+7,9 39,6+11,9

Note: *- significance of differences (P<0.05)

The main functions of IL-6 are the regulation of the processes of maturation of antibody-forming
cells and the production of serum immunoglobulins. The concentration of IL-6 was on average 73.7
+ 17.4 pg/ml in patients with AFD**, almost 9 times higher than in healthy pregnant women (
8.9+3.1 pg/ml *).

In those samples where the levels of IL-6 were high, in comparison with the control (there were 32
patients with preeclampsia with AFD), the clinical period of antenatal death coincided with the
period of limitation of more than 2 weeks and was characterized by profound changes in the
fetoplacental complex, which was confirmed by morphological data studies of the placenta and
biopsy samples after childbirth.

According to the literature, 1L-6, along with other cytokines, promotes successful implantation and is
capable of being secreted by the trophoblast. By activating the suppressor component of
lymphocytes, IL-6 can hinder the implementation of effector reactions of the mother’s immune
system in relation to the fetus. On the other hand, IL-6 activates coagulation reactions and can lead to
the formation of placental insufficiency. This means that not only chronic 1UI can contribute to the
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development of a decompensated form of FPN, but high values of pro-inflammatory cytokines
complicate blood coagulation parameters, resulting in AFD with the layering of preeclampsia.

The concentration of IL-8 was also high, where the average concentration was 60.8 + 7.9 pg/ml,
exceeding 1.8 times the control group, amounting to 35.6 = 10.2 pg/ml.

Interleukin 8 (IL-8) is one of the main pro-inflammatory cytokines produced by macrophages,
epithelial and endothelial cells. Plays an important role in the innate immune system, acting as a
chemoattractant for neutrophils, macrophages, lymphocytes, eosinophils, and is a key inducer of an
acute inflammatory response. Local action of IL-8 results in increased infiltration of activated
macrophages, which may contribute to placental dysfunction.

The prognostic value of IL-6 and IL-8 was 86.6% in 39 cases and coincided with the clinical picture
of decompensated FPN against the background of IUI with preeclampsia in AFD. Analysis of the
data obtained showed that the initial increase in the level of pro-inflammatory cytokines in pregnant
women with a complicated course of labor indicates the presence in the body of a pronounced
immune response to the development of degenerative-inflammatory processes; after the completion
of labor, already on the 2-3rd day, with a favorable course of the pathological process began reliably
decrease.

Conclusion:

The increased initial level of pro-inflammatory cytokines and their subsequent pronounced decrease
in patients with preeclampsia during AFD may reflect a change in the direction of the immune
response during treatment as a result of a switch from the initially dominant Th-1 cell type to
humoral, which should be regarded as a favorable prognostic indicator .

A significant increase in the levels of IL-6 and IL-8 in patients with preeclampsia and AFD allows
them to be used as additional criteria for immunodiagnosis and help to urgently terminate pregnancy.

In general, the predictive value of proinflammatory cytokines in perinatal pathologies is high and
varies from 62.2% to 81%, which can be recommended as one of the reliable markers for diagnosing
FPN and as a way to monitor the course of the inflammatory process, which may possibly develop
during childbirth and postpartum period, as well as to predict the outcome of the pathological
condition of the fetus and mother during pregnancy.
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