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Abstract  Background. The problem of miscarriage, especially in the early stages, is of great importance both from a 

medical and social point of view. Approximately 80% of cases of spontaneous miscarriages occur in the first trimester. 

Among the various types of miscarriage, non-developing pregnancy attracts special attention, the multifactorial nature of 

which is beyond doubt. Aim. to study the expression of interleukin-2 (IL-2) in pregnant women with fetal growth 

retardation and spontaneous abortion. Materials and methods. We studied the pregnant women involved in the study, 

dividing them into 3 groups: Group 1 - complicated by fetal failure (n=50); II group - complicated by spontaneous 

miscarriage (n=54). control group - group of pregnant women with physiological pregnancy (n=30). Results. The results of 

our studies showed that the concentration of interleukin-2 (IL-2) in the blood of pregnant women with complications of fetal 

malformations in group I was 51.4±0.32 pg/ml, and in women included in group II, its level was 41.2±0.30 pg/ml. In pregnant 

women in the control group, this indicator was 18.2±0.22 pg/ml (P<0.001). ROC curve for the indicator “Interleukin-2 (IL-2) 

pg/ml”. The area under the curve was 0.92±0.12 (95% CI (confidence interval) 0.645.... 0.920), p=0.08, indicating that IL-2 

can be used as a predictor of fetal growth retardation. In our study, the plasma IL-2 level in women with fetal growth 

retardation was 51.4±0.32 pg/ml (specificity 64%, sensitivity 92%). Conclusions. Thus, our study found a positive 

correlation between interleukin-2 (IL-2) and fetal growth retardation. It also showed that IL-2 is a reliable marker for fetal 

growth retardation alone.  
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1. Introduction 

A missed abortion (DI), also known as a missed abortion, 

is defined by the World Health Organization as the death of 

an embryo within the uterus without its spontaneous removal 

(miscarriage), in which the fertilized egg remains in the 

uterine cavity. Obstetricians and gynecologists identify   

key risk factors for this condition, including anatomical, 

endocrine, infectious, immunological, and genetic causes 

[1,2]. 

Pregnancy is a complex physiological process that is under 

the strict control of the body. Immune factors, including 

inflammatory and anti-inflammatory mechanisms, play an 

important role in all its stages: from fertilization to birth. 

Inflammatory processes play an important role in embryo 

implantation, and immune tolerance provides protection and 

development of the fetus, which is semi-allogeneic to the 

mother's organism [3,5]. 

Pregnancy is divided into three immunological phases,  
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which are determined by the influence of different groups of 

cytokines. In the first trimester, the inflammatory processes 

necessary for the introduction of trophoblast cells into the 

endometrium during implantation begin. The second phase is 

characterized by the predominance of an anti-inflammatory 

state, which ensures the symbiosis between the mother and 

the fetus. This state plays a key role in creating a favorable 

environment for the development of the fetus in the womb, 

ensuring the harmonious coexistence of the mother and the 

fetus, and ensuring normal growth and development of the 

fetus [6,8]. 

Inflammatory substances and processes that cause 

inflammation play an important role in immune defense. 

Inflammatory cytokines help the body resist microbial 

attacks and tissue damage, which is especially important   

in protecting the fetus from infections during pregnancy. 

Cytokines take part in the reconstruction of the tissues of the 

uterus and egg cells, creating conditions for the development 

of the fetus [4,7].  

The endometrium of women who have not had recurrent 

miscarriages produces Th2 cytokines (such as IL-2 and IL-6), 

whereas in women with recurrent unexplained miscarriages, 

the endometrium is dominated by Th1 cytokines (e.g., IL-2, 
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IL-12, and IFNγ). Approximately 25% of women with 

unexplained recurrent miscarriages have an enhanced 

immune and inflammatory response to trophoblast antigens, 

as well as increased secretion of embryotoxic Th1 cytokines. 

The aim of the study was to study the expression of 

interleukin-2 (IL-2) in pregnant women with fetal growth 

retardation and spontaneous abortion. 

2. Materials and Methods 

This study examined 134 pregnant women who applied to 

the department of pregnancy pathology and the hygiology 

departments of the Andijan City Maternity Complex during 

2022-2023, including 104 pregnant women in the main 

group and 30 pregnant women in the control group whose 

pregnancy proceeded without complications.  

We studied the pregnant women involved in the study, 

dividing them into 3 groups: Group 1 - complicated by fetal 

failure (n=50); II group - complicated by spontaneous 

miscarriage (n=54). control group - group of pregnant 

women with physiological pregnancy (n=30); 

The data obtained as a result of the study were subjected to 

statistical processing on a personal computer using the 

Microsoft Office Excel-2012 software package. 

3. Results 

Non-developing pregnancy remains one of the key problems 

of modern obstetrics, having both clinical and social 

significance, since its share in the structure of reproductive 

losses is quite significant (10-20%). The retention of a dead 

fetus in the uterus creates a serious danger to the health and 

life of a woman. The most noticeable disturbances occur in 

the hemostasis system, which increases the likelihood of 

bleeding regardless of the method of termination of such a 

pregnancy. 

Table 1.  IL-2 cytokine indicators in pregnant women complicated by 
spontaneous abortion and fetal failure (n=134) 

Indicators 
Control 

group, n=30 

1- group,  

n=50 

2- group,  

n=54 

M±m 18,2±0,22 51,4±0,32***^^^ 41,2±0,30***∞∞∞ 

Max-min 20,8-15,5 56,8-40,5 48,5-29,8 

Median 18,2 51,5 41,2 

P-value 2,61 2,83 2,69 

Note: * - differences are significant compared to control data (*** - P<0.001), 

^ - differences are significant compared to group 2 data 

^^^ - P<0.001), ∞ - differences are significant compared to group 1 data ∞∞ - 

P<0.001) 

The results of our studies showed that the concentration of 

interleukin-2 (IL-2) in the blood of pregnant women with 

complications of fetal malformations in group I was 

51.4±0.32 pg/ml, and in women included in group II, its level 

was 41.2±0.30 pg/ml. In pregnant women in the control 

group, this indicator was 18.2±0.22 pg/ml (P<0.001). 

Statistically significant changes were observed in women 

included in both groups compared to the control group. 

If the number of pregnant women complicated by fetal 

malformation was 2.84% (P<0.001) compared to the control 

group, then the number of women in group 2 complicated by 

spontaneous abortion was 1.83% (P<0.001) compared to the 

control group (see Figure 1). 

Figure 2 shows the ROC curve for the indicator 

“Interleukin-2 (IL-2) pg/ml”. The area under the curve was 

0.92±0.12 (95% CI (confidence interval) 0.645.... 0.920), 

p=0.08, indicating that IL-2 can be used as a predictor of 

fetal growth retardation. In our study, the plasma IL-2 level 

in women with fetal growth retardation was 51.4±0.32 pg/ml 

(specificity 64%, sensitivity 92%). 

 

 

Figure 1.  IL-2 cytokine concentrations in pregnant women complicated by spontaneous abortions and fetal growth retardation 
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Figure 2.  ROC curve for the indicator “Interleukin-2 (IL-2) pg/ml” in fetal growth retardation 

 

Figure 3.  ROC curve for the indicator “Interleukin-2 (IL-2) pg/ml” in spontaneous abortion 

In our study, pregnant women with spontaneous abortions, 

the area under the curve was 0.73±0.10 (95% CI 0.380.... 

0.610), p=0.02. In our study, the plasma IL-2 level in women 

with spontaneous abortions was 41.2±0.30 pg/ml (specificity 

61%, sensitivity 38%). 

Where safe abortion is available, complications associated 

with the procedure are rare. However, in areas where access 

to safe abortion is limited, abortion-related morbidity and 

mortality rates increase significantly. Many women do not 

seek medical care when they experience complications. 

Thus, our study found a positive correlation between 

interleukin-2 (IL-2) and fetal growth retardation. It also 

showed that IL-2 is a reliable marker for fetal growth 

retardation alone. 

4. Discussion 

The persistence of opportunistic microorganisms and 

viruses in the endometrium causes chronic inflammation, 

attracting mononuclear phagocytes and natural killer’s Th  

to the site, which produce proinflammatory cytokines   

such as TNF, IL-1β and IL-2. Changes in the endometrium 

disrupt the formation of local immunosuppression in the 

preimplantation period, which is necessary to create a 

protective barrier and prevent rejection of a partially foreign 

organism. An increase in the level of proinflammatory 

cytokines activates prothrombinase, which leads to the 

formation of hematomas and thromboses in the placenta, 

causing termination of pregnancy [5]. The area under the 

curve was 0.92±0.12 (95% CI (confidence interval) 0.645.... 

0.920), p=0.08, indicating that IL-2 can be used as a 

predictor of fetal growth retardation. In our study, the plasma 

IL-2 level in women with fetal growth retardation was 

51.4±0.32 pg/ml (specificity 64%, sensitivity 92%). 

The Th1 cytokines tested included IL-2, TNF α and β, and 

INF-γ, while the Th2 cytokines included IL-4, IL-5, IL-6, 
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and IL-10. Despite the use of similar methods (ELISA   

and flow cytometry), the data from these studies contradict 

the hypothesis of a generalized inflammatory response in 

women with early pregnancy loss. It is important to consider 

that cytokines are produced not only by Th cell subtypes,  

but also by APCs and other immune cell groups [8]. Thus, 

measuring cytokine levels in peripheral blood serum is 

probably the most accurate way to assess the immune status 

of the body. In addition, complex interactions between 

cytokines and their synergistic or antagonistic effects may 

complicate the analysis of the obtained data [3,7]. 

In conclusion, it should be emphasized that the presented 

data did not confirm the prevalence of any type of immune 

response in women with a missed miscarriage compared to 

women with a normal pregnancy. Elevated levels of IL-2 as 

well as positive correlations between most of the Th1 and 

Th2 cytokines studied may indicate a general activation of 

the immune response after fetal death in the first trimester. 

This aspect requires further research. 

 

REFERENCES  

[1] Andreeva M.V., Shevtsova E.P., Zabolotneva K.O., Lyutaya 
E.D., Sivko T.S. A modern view on the problem of non- 
developing pregnancy. Medical Bulletin of the South of 
Russia. 2021; 12(3): 6-11. 

[2] Guleria I, Pollard JW. The trophoblast is a component of the 
innate immune system during pregnancy. Nat Med (2020) 
6(5): 589–93. 

[3] Kwiatek M, Gęca T, Kwaśniewska A. Pro- and Anti- 
Inflammatory Cytokines in the First Trimester-Comparison 
of Missed Miscarriage and Normal Pregnancy. Int J Environ 
Res Public Health. 2021 Aug 12; 18(16): 8538.  

[4] Kwiatek M, Gęca T, Kwaśniewska A. Pro- and Anti- 
Inflammatory Cytokines in the First Trimester—Comparison 
of Missed Miscarriage and Normal Pregnancy. International 
Journal of Environmental Research and Public Health. 2021; 
18(16): 8538. 

[5] M.A. MacLean, R. Wilson, C. Jenkins, H. Miller, J.J. Walker, 
Interleukin-2 receptor concentrations in pregnant women with 
a history of recurrent miscarriage, Human Reproduction, 
Volume 17, Issue 1, January 2022, Pages 219–220,  
https://doi.org/10.1093/humrep/17.1.219. 

[6] Pantos K., Grigoriadis S., Maziotis E., Pistola  K., Xystra P., 
Lambropoulou M., Sfakianoudis K., et al. The Role of Interleukins 
in Recurrent Implantation Failure: A Comprehensive Review 
of the Literature. Int. J. Mol. Sci. 2022, 23, 2198. 

[7] Ross SH, Cantrell DA. Signaling and Function of Interleukin- 
2 in T Lymphocytes. Annu Rev Immunol. 2018 Apr 26; 36: 
411-433.  

[8] Shaw, D.M.; Merien, F.; Braakhuis, A.; Dulson, D. T-cells 
and their cytokine production: The anti-inflammatory and 
immunosuppressive effects of strenuous exercise. Cytokine 
2018, 104, 136–142. 

 

 
Copyright ©  2025 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

 

 

 

 
 


