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Abstract: Currently, the immunological aspects of preterm birth are being widely 

studied. According to many studies, the modified immunoreactivity of the maternal organism, 

including cytokine regulation, is one of the links in the pathogenesis of miscarriage. 

In modern obstetrics, one of the urgent problems is spontaneous abortion in the period of 

22-37 weeks. In this connection, the scientific research of new markers of immune disorders of 

fetal predictors remains an urgent promising program of modern obstetrics in order to reduce 

perinatal losses. 

     In accordance with the purpose and objectives of this study, we studied the course of 

pregnancy and childbirth in 200 women at a gestational age of 22-36 weeks. The main group 

consisted of 65 women with a threatened miscarriage, 40 women with preterm labor without 

amniotic fluid and 45 women with amniotic fluid, the control group consisted of 50 women with 

a physiological course of pregnancy.Immunological studies were carried out in the 

immunological laboratory of the Specialized Research Republican Center for Obstetrics and 

Gynecology, senior researcher, Ph.D. Fayzyrakhmonova M.M. Interleukins IL1β, TNF-α, IL1 in 

the blood plasma of patients were examined using the enzyme immunoassay analyzer Mindray 

MR-96A 
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Relevance 

  Preterm birth (PB) is one of the most important aspects of the problem of protecting the health 

of mother and child around the world, being a severe pathology of pregnancy, the prevalence of 

which is increasing every year, despite the successful development of science (1,4,10) 

Despite all the efforts of scientific and practical obstetrics, the frequency of preterm birth 

over the past decades does not tend to decrease. According to scientific studies, about 5% of 

preterm births occur before 27 weeks of gestation, about 15% at 28-31 weeks, about 20% at 32-

33 weeks, 60-70% at 34-37 weeks (2,5).Based on the above statistics, it should be noted that at 

present, the pathogenesis of preterm birth remains not fully understood. In our time, to 

successfully solve such an obstetric problem as PB, it is necessary to attract modern scientific 



 

553   A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences                   www. grnjournal.us  

 
 

achievements (6,7). In recent years, more and more attention of scientists has been attracted by 

changes in the immune-genetic system, as one of the leading factors in the development of 

premature abortion.However, the specific immune mechanisms through which this pathology 

can be realized are still poorly understood. Changes in the placenta, a powerful immune organ 

that is formed during pregnancy, certainly play a leading role in the initiation of many 

pathological conditions. (8.9). In connection with the foregoing, the prediction of PR, the 

establishment of a risk group and the choice of adequate obstetric tactics, time and method of 

delivery are relevant in modern obstetrics. (3,6). 

In this connection, the scientific research of new markers of immune disorders of fetal 

predictors remains an actual promising program of modern obstetrics in order to reduce perinatal 

losses. Pro-inflammatory interleukins (IL-1 β, TNF-α) are among the most important cytokines. 

in turn, induces the synthesis of IL-1 β and has a unique ability to self-regulate on the principle 

of feedback from IL-10. (9,11,13). Under the influence of pro-inflammatory cytokines, changes 

also occur in the myometrium.IL-1β and TNF-α stimulate the release of arachidonic acid, 

activate the metabolism of phospholipids and enhance the production of prostaglandins in the 

myometrium. These effects of IL-1β on myometrial cells are similar to those of oxytocin, which 

together with prostaglandin E2 increases calcium levels in myometrial cells, which is essential 

for uterine contraction (12,14). A delicate balance between pro-inflammatory and anti-

inflammatory cytokines regulates the inflammatory response during pregnancy.Violation of the 

delicate balance of cytokines by bacteria or other factors increases the production of pro-

inflammatory cytokines at the interface between mother and fetus and prematurely activates the 

delivery mechanism. This forces researchers to abandon attempts at a quick and, as time has 

shown, superficial solution of the issue and begin to study immunological processes in depth 

(15).IL-1β promotes local progesterone metabolism, which is necessary to maintain pregnancy 

and acts as a central regulator that interacts with the type I receptor during the inflammatory 

response and is a 17 kDa cytokine produced by macrophages, monocytes and dendritic cells in 

response to stimuli bacterial antigen, and is a characteristic inflammatory mediator (16).The data 

obtained allow us to suggest that the studied cytokines are involved in the development of cell 

disintegration processes in preterm birth. At the same time, changes in their content in the blood 

serum of pregnant women play a significant role, indirectly indicating the origin of the recorded 

changes and the initiation of labor (17).Comprehensive laboratory examination of pregnant 

women with threatened preterm labor and preterm labor will allow finding markers of immune 

disorders in this pathology. In this connection, the scientific research of new markers of immune 

disorders of fruit predictors remains relevant and promising.In connection with the foregoing, the 

purpose of this work was to study the production of cytokines in the blood serum of women 

during physiological pregnancy and in patients at risk of developing preterm labor and their 

influence on the development of clinical manifestations of preterm labor. 

Materials and methods of examination 

In accordance with the purpose and objectives of this study, we studied the course of 

pregnancy and childbirth in 200 women at a gestational age of 22-36 weeks. The main group 

consisted of 65 women with a threatened miscarriage, 40 women with preterm labor without 

amniotic fluid discharge and 45 women with PDRPO, the control group consisted of 50 women 

with a physiological course of pregnancy. 
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The work was carried out in the city maternity complex Mokhi-Khosa and the regional 

perinatal center of the city of Bukhara for the period from 2020 to 2022. Immunological studies 

were carried out in the immunological laboratory of the Specialized Research Republican Center 

for Obstetrics and Gynecology, senior researcher, Ph.D. Fayzyrakhmonova M.M. Interleukins 

IL1β, TNF-α in the blood plasma of patients were examined on the enzyme-linked 

immunosorbent analyzer of the apparatus Mindray MR-96A. 

IL-1β is a typical pro-inflammatory cytokine and is considered one of the most influential 

inflammatory mediators. IL-1β is largely involved in the maintenance of pregnancy. It regulates 

gene expression in myometrial smooth muscle cells IL-1β together with TNF-α stimulates the 

amnion, decidua and myometrium to express prostaglandins. IL-1β promotes local progesterone 

metabolism., which is necessary to maintain pregnancy (30). IL-1β acts as a central regulator 

interacting with the type I receptor.During the inflammatory response, interleukin 1-β (IL-1β) is 

a 17 kDa cytokine produced by macrophages, monocytes, and dendritic cells in response to 

bacterial antigen stimuli and is a characteristic inflammatory mediator (13). 

IL-10 is an 18 kDa cytokine (14) capable of inhibiting cytokine production by activated Th2 

cells.  

Based on the foregoing, we studied the immunological status in the study groups of 200 

women, of which 50 patients made up the control group, 65-1 group of patients from the risk 

group with signs of threatening PR, 85-2 group - pregnant women with onset of PR, including 4o 

- pregnant women (2-A subgroup) without discharge of amniotic fluid and 45 patients (2-B - 

subgroup) with PDOV. 

In pregnant women at risk for preterm birth and with clinical manifestations of spontaneous 

preterm birth, the IL-1β index studied by us and its concentration in the blood serum of patients 

turned out to be significantly high.  

From the above table it can be seen that in women with the threat of abortion, the IL-1β 

index was 10.6 ± 0.1 pg / ml, in the II-A subgroup with preterm labor without discharge near the 

fetal fluid 13.5 ± 0.07, in the II-B-subgroup with preterm labor with discharge near the fetal 

waters 20.3±0.21. 

     Interleukin 1 beta (IL-1β) and tumor necrosis factor α (TNF-α) are common pro-inflammatory 

cytokines that are mainly produced by activated mast cells and macrophages. In contrast, 

interleukin 10 (IL-10) and transforming growth factor β (TGF-β) are common anti-inflammatory 

cytokines primarily produced by T cells. 

 

It has been documented that IL-1β can be produced to promote sterile inflammation in response 

to non-cytotoxic sterile stressors released upon necrosis. This has also recently been reported for 

IL-1α (Idan et al. 2015) IL-1β, TNF-α levels were also elevated in patients with intact 

membranes in PTL 

It has been shown that preterm labor and spontaneous labor begin before 37 weeks of gestation 

are associated with infections such as bacterial vaginosis and chorioamniosis [6, 10, 11]. The 

release of pro-inflammatory cytokines is accompanied by leukocytosis, which leads to apoptosis, 

premature rupture of membranes, maturation of the cervix and the onset of preterm labor. 
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Although some physiological role of pro-inflammatory cytokines at the interface between mother 

and fetus has been described in relation to the growth of the placenta and decidua [9]. Much of 

the literature review supports the concept that excessive or aberrant production of pro-

inflammatory cytokines such as interleukin (IL)-1β, tumor necrosis factor (TNF)-α, and 

interferon (IFN)-γ at the maternal-fetal interface is harmful in gestation period. We also found 

that the levels of cytokines, such as IL-1β TNF-α, were significantly elevated in the plasma of 

PB patients [16]. 

IL-1β is an important regulator of myometrial CRH receptor-1 gene expression, a fact that may 

play a role in the uterine transition from dormancy to contractility and labor. It also indirectly 

increases oxytocin secretion in primary cultures of human decidua via the cyclooxygenase-2 

pathway and modulates calcium mobilization from intracellular stores, leading to premature 

rupture of amniotic fluid and preterm labor. 

Condition and indicators (TNF-α) in pregnant women with threatening 

TNF-α is the major pro-inflammatory cytokine of macrophages, neutrophils, and natural killer 

(NK) cells. During a normal pregnancy, the concentration of TNF-α in the blood is usually very 

low, but with the development of infectious processes, in particular a urogenital infection, the 

TNF-α indicator increases sharply. According to the literature, substantiated by many scientific 

studies, a certain level of TNF-α is necessary for the normal development of pregnancy, since in 

the early stages of gestation it interacts with receptors expressed on the surface of the 

trophoblast, thereby protecting it from the action of maternal cytotoxic lymphocyte clones. In the 

blood serum with a physiological course of pregnancy, TNF-α is practically not determined, 

while in pregnant women with urogenital infection of viral origin, the concentration of TNF-α 

increases tenfold. Excessive production of TNF-α can adversely affect the development of 

pregnancy. It has also been proven that TNF-α can induce apoptosis (physiological cell death). 

Elevated levels of TNF-α and active apoptosis of amnion epithelial cells are also associated with 

premature rupture of amniotic fluid and preterm labor. We conducted a comprehensive study of 

the TNF - α index, 200 pregnant women at 22-35 weeks of gestation 

  Table 2 

  TNF-α indicators in pregnant study groups P=200 

 

Note: * - differences are significant compared with the data of the control and group 1 (* - 

P<0.05, ** - P<0.01, *** - P<0.001), ^ - differences are significant compared with the data of the 

group 2 B (^^^ - P<0.001) 

The TNF-α index in the blood plasma of women with threatened miscarriage in group 1 was 

15.3±0.08 pg/ml, in pregnant women, in the second A subgroup 20.7±0.34 0.02, in the second B 

subgroup 28, 0±0.150.04. On the basis of our studies, a significant increase in the TNF-α index 

Indicators 
Control group 

 n=50 

1-group 

 n=65 

2a-group  

n=40 

2b-group 

 n=45 

M+m 68,9+1,02 56,1+0,21* 24,8+0,6** 2,6+0,22**?? 

Max-min 77,5-28,9 59,7-52,8 33,78-12,89 27,7-20,8 

Median  68,845 56,2 28,9 24,6 

P-value 0,001 0,007 0,02 0,003 
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in the blood plasma of pregnant women of the main groups was noted in comparison with the 

control group. 

  Thus, an increase in the concentration of TNF in the blood serum is a marker for the early 

diagnosis of PB, since an increase in these anti-inflammatory cytokines provokes the active 

production of prostaglandins E2 by the woman's body, as well as oxytocin, arachidonic acid, 

which are the main stimulants for the contraction of uterine myocytes and the development of 

labor forces, which is clinically manifested symptoms of PB. 

Status of IL-10 parameters in pregnant women with threatened and preterm birth 

     Anti-inflammatory cytokines at an early stage in the development of inflammation limit 

damage to healthy tissue and provide a balance between necessary and pathological 

inflammation. The key anti-inflammatory cytokine is IL-10 which counteracts the effect of major 

anti-inflammatory cytokines. 

Its biological functions are multifaceted and regulate almost all mononuclear macrophages. IL-

10 suppresses the secretion of pro-inflammatory cytokines in mononuclear macrophages, which 

leads to a decrease in the level of TNF-α, IL-1β, IL-10 is highly expressed in the uterus, placenta 

and is involved in the control of the development of pathology of pregnancy and inflammation, 

models resistance to inflammatory stimuli by suppressing pro-inflammatory cytokines in the 

uterus and placenta. 

Based on the results of the studies, the concentration of IL-10 in the blood serum of pregnant 

women in group 1 was: 56.1 ± 0.210.007 pg / ml, in subgroup 2-A it was: 28.4 ± 0.06 0.02 pg / 

ml, in subgroup 2-B was: 22.6±0.22 0.003 pg/ml. 

  In 2-A and 2-B subgroups, in relation to the control group and group 1, a decrease in the level 

of IL-10 in blood serum by 50 and 60%, respectively, was noted. 

These data established that IL-10 is a key factor influencing the balance of pro- and anti-

inflammatory signals that determine correct pregnancy outcomes. An increase in the production 

of TNF-α, IL-1 β and a decrease in that of IL-10 in the blood serum of women with preterm 

labor disrupts the balance in the inter- and intracellular cytokine network and, obviously, affects 

many biochemical processes occurring in the entire mother-placenta system - fetus. 

Conclusion 

1. As signs of a threatened miscarriage increased, there was an increase in pro-

inflammatory and a decrease in anti-inflammatory cytokines, which led to a threatened 

miscarriage and preterm birth. 

        2.  Our scientific studies have shown that TNF-α is a prognostic marker of threatened 

miscarriage and preterm birth for women of the Uzbek nation 

      3.    An increase in the level of pro-inflammatory cytokines (IL-1β, TNF-α) and a decrease in 

the anti-inflammatory cytokine (IL-10) in the blood serum of women with threatened 

miscarriage and preterm birth is directly proportional to the risk of preterm birth 

4.     Timely diagnosis of threatened miscarriage and preterm birth, based on immunological 

markers, made it possible to prolong pregnancy and improve perinatal outcomes. 



 

557   A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences                   www. grnjournal.us  

 
 

     References: 

1. Sarkisova L. V. Morphological features of placentas in preterm labor // Probl. Biol. Med. 

– 2012. – Vol. 1. – P. 166.  

2. Sarkisova L.V.Premature Birth in a Modern Aspect // Int. J. Bio-Sci. Bio-Technol. – 

2019. – Vol. 11, №10. – P. 31-37. 

3. Sarkisova L.V. Prophylaxis of premature births by cytokines identification//  №2 

(94)2020  88-90стр 

4. Sarkisova L.V,Yuldasheva R. U., Kurbanova Z. Sh., Aslonova M. J. The role of 

indicators of ferrokinetics and endogenous erythropoietin in anemia of pregnant women// 

American journal of medicine and medical sciences 2020, 10(4): (262 -265) 

5. Sarkisova L.V. Assessment of the risk of preterm birth by assessing the polymorphism of 

tumor necrosis factor alpha and interleukin 1-beta// Natural remedies. - no 1(2), 2021  9 – 

june (95-102)стр. 

6. Sarkisova L.V. Biochemical and hemodynamic changes in premature labor//Academicia: 

an international multidisciplinary research journal  vol. 11, issue 5, may 2021(548 -554 

стр) 

7. Sarkisova L.V,Negmatullayeva.N.M.Sharipova.N.M. Factors of   fetoplacental system 

infection in premature labor// a new day in medicine 3 (35\1)2021(240-243стр). 

8. Sarkisova L.V. Modern approach of assessment of the risk of   preterm birth// American 

journal of medicine and medical sciences 2021, 11(9): 630-634. 

9. Sarkisova L.V. Interconnection of biochemical and hemodynamic indicators in premature 

labor// Web of scientist: international scientific research journal volume 3, issue 7, july-

2022 (32-34). 

10. Sarkisova L.V. Clinical and economic efficiency of the test for determining the placental 

α-microglobulin-1 in order to diagnose the premature rupture of fetal 

membranes//“Problems of Biology and Medicine”. №1ю1(126).2021(5-8) 

 

11. Sarkisova L.V. Causes of premature birth and fetters and warnings// Web of scientist: 

international scientific research journal volume 3, issue 7, july-2022 (32-34) 

 

12. Sarkisova L.V. The rolе of genetic markers in predicting pretеrm birth// Pharmaceutical 

negative results 8,2022(714-722). 

 

13. Sarkisova L.V. Prophylaxis of premature births by cytokines identification// a new day in 

medicine 7(45)2022(357-359). 

 

14. Sarkisova L.V. Premature birth is an unsolved problem of the 21st century// European 

multidisciplinary journal of modern science. 


