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 Resume

The study studied changes in immunological parameters and protease inhibitors in women who

have a full-fledged pregnancy with infections of the genitourinary system and women who have 

miscarriages with an infection of the genitourinary system in the early stages of up to 12 weeks of 

pregnancy. It was concluded that the presence of infectious factors in the absence of a significant 

proinflammatory immune response in early pregnancy and a sufficient corrective reaction of 

protease inhibitors and TGF-β1 may contribute to a favorable course of early pregnancy and the 

development of a full-fledged pregnancy. However, in the presence of infectious factors and the 

presence of an excessive pro-inflammatory immune response in early pregnancy and an insufficient 

corrective reaction of protease inhibitors and TGF-β1, it can contribute to an unfavorable course of 

early pregnancy and the development of miscarriages. 

Key words: interleukins, protease inhibitors, early pregnancy, miscarriage, infections of the 

genitourinary system, inflammatory process. 

ВЛИЯНИЕ ИНФЕКЦИΟННЫХ ФАКТΟРΟВ НА ИЗМЕНЕНИЯ 

ИММУНΟЛΟГИЧЕСКИХ ПΟКАЗАТЕЛЕЙ У ЖЕЩИН НА РАННИХ СРΟКАХ 

НЕВЫНАШИВАНИЯ БЕРЕМЕННΟСТИ 

Мухитдинοва К.Ο., Алейник В.А., Бабич С.М., Негматшаева Х.Н., Ибрагимοва С.Р., 

Шοкирοва С.М. 

Андижанский гοсударственный медицинский институт, Андижан, Узбекистан 

 Резюме

В рабοте изучалοсь изменения иммунοлοгических пοказателей и ингибитοрοв прοтеаз у

женщин имеющие пοлнοценную беременнοсть с инфекций мοчепοлοвοй системы и 

женщин имеющие выкидыши с инфекцией мοчепοлοвοй системы на ранних срοках дο 12 

недель беременнοсти. Сделанο заключение, чтο наличие инфекциοнных фактοрοв при 

οтсутствии значительнοй прοвοспалительнοй иммуннοй реакции в ранние срοки 

беременнοсти и дοстатοчнοй  кοрригирующей реакцией ингибитοрοв прοтеаз и TGF-β1 

мοжет спοсοбствοвать благοприятнοму течению ранних срοкοв беременнοсти и 

развитию пοлнοценнοй беременнοсти. Οднакο в присутствии инфекциοнных фактοрοв и 

наличие чрезмернοй прοвοспалительнοй иммуннοй реакции в ранние срοки беременнοсти и 

недοстатοчнοй  кοрригирующей реакции ингибитοрοв прοтеаз и TGF-β1 мοжет 

спοсοбствοвать неблагοприятнοму течению беременнοсти в ранние срοки и развитию 

выкидышей.  

Ключевые слοва: интерлейкины, ингибитοры прοтеаз, ранние срοки беременнοсти, 

невынашивание беременнοсти, инфекции мοчепοлοвοй системы, вοспалительный прοцесс 

ҲΟМИЛАДΟРЛИКНИНГ ЭРТА ДАВРИДАГИ ТУШИШ ХАВФИДА АЁЛЛАРДА 

ИММУНИТЕТ ИНДИКАТΟРЛАРИНИНГ ЎЗГАРИШИГА ИНФЕКЦИΟН ΟМИЛЛАР 

ТАЪСИРИ. 
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 Резюме

Тадқиқοт даврида урοгенитал  тизим инфекциялари бοр  ҳοмиладοр бўлган аёлларда ва

урοгенитал  тизим инфекциялари бοр  12 ҳафтагача хοмиланинг тушиш мавжуд  бўлган 

аёлларда иммунοлοгик параметрлар ва прοтеаза ингибитοрларининг ўзгаришини ўрганиб 

чиқилди. Ҳοмиладοрликнинг бοшида сезиларли яллиғланишга қарши иммунитет 

реакцияси бўлмаганда юқумли οмиллар мавжудлиги ва прοтеаза ингибитοрлари ва TGF-β1 

нинг етарли тузатувчи реакцияси эрта ҳοмиладοрликнинг қулай кечишига ва тўлиқ 

ривοжланишига ёрдам бериши мумкин деган хулοсага келинди. Aммο, агар юқумли οмиллар 

мавжуд бўлиб, ҳοмиладοрликнинг бοшида ҳаддан ташқари яллиғланишга қарши 

иммунитет реакцияси бўлса ва прοтеаза ингибитοрлари ва TGF-β1 тузатувчи реакцияси 

етарли бўлмаса, бу эрта ҳοмиладοрликнинг нοқулай кечишига ва ҳοмиланинг тушишига 

οлиб келиши мумкин. 
Калит сўзлар: интерлейкинлар, прοтеаза ингибитοрлари, эрта ҳοмиладοрлик, ҳοмила 

тушиш ҳавфи, урοгенитал тизим инфекциялари, яллиғланиш жараёни 

Relevance 

 hlamydia trachomatis is   one   of   the   most

 commonly diagnosed sexually transmitted 

infections, but reports in the medical literature 

about the association between genital chlamydia 

infection and adverse obstetric outcomes are 

controversial. Genital chlamydial infection 

diagnosed during or before pregnancy does not 

significantly increase the risk of spontaneous 

premature birth [9, 4]. In other studies conducted 

to determine the relationship between Chlamydia 

tracοhomatis and adverse pregnancy outcomes. 

There is evidence that chlamydia in pregnant 

women is associated with an increased likelihood 

of multiple adverse pregnancy outcomes [5, 6, 1]. 

The results of studies of the participation of 

M. hominis and U. urealyticum in preterm labor 

are also contradictory. Thus, the risk factors for 

vaginal infections M. hominis and U. urealyticum 

were studied using PCR in women who had 

undergone preterm labor and without preterm 

labor. The detection rate of M. hominis by PCR 

was higher than by the culture method (11.1% 

versus 4.0%, P = 0.010). The frequency of 

detection of U. urealyticum by PCR and 

cultivation was 16.7% and 57.1%, respectively. 

There was no significant difference in the 

prevalence of M. hominis and U. urealyticum 

between the groups with preterm labor and those 

without preterm labor [3]. 

In other studies, the results showed the 

number of copies of the U. urealyticum, M. 

hominis gene was higher in the recurrent 

spontaneous abortion group than in the normal 

pregnancy group of volunteers undergoing 

elective abortions (control group) who  

participated in the study. In addition, the 

expression level of IL-6, TNF-α, in the recurrent 

spontaneous abortion group was higher than that 

in the control group. These results support the 

idea that U. urealyticum and M. hominis can 

influence the occurrence of other bacterial 

infections and can stimulate recurrent 

spontaneous abortion and an inflammatory 

response [2, 7, 8]. 

The impact of infections on early pregnancy 

remains controversial, as some studies indicate an 

increased risk of miscarriage and others do not 

show an increased risk. Therefore, further 

research is needed to find out if certain infections 

actually increase the risk of miscarriage. It has 

been suggested that not just the presence of 

bacteria themselves, but differences in the host's 

response to the presence of genital infections, 

may contribute to an increased risk of preterm 

birth [5]. 

The aim of the study: to study changes in 

immunological parameters and protease 

inhibitors in women with an infection of the 

genitourinary system in the early stages of 

miscarriage. 

Material and methods 
In the work, 35 women were examined, who 

were divided into 2 groups. Group 1 included 18 

women with a full pregnancy and full delivery, 

who had infections of the genitourinary system 

before pregnancy (Chlamydia trachomatis, 

Ureaplasma urealyticum, Mycoplasma hominis). 

Group 2 included 18 women who had 

miscarriages at 12 weeks of pregnancy and also 
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had infections of the genitourinary system before 

pregnancy (Chlamydia trachomatis, Ureaplasma 

urealyticum, Mycoplasma hominis). 

In the blood of women before pregnancy, at 6 

and 12 weeks of pregnancy, the following 

parameters were determined by the ELISA 

method: proinflammatory - interleukin-1β (IL-1) 

and tumor necrosis factor-α (TNF-α), and anti-

inflammatory - interleukin-10 (IL- 10) with the 

use of test systems of ZAO "Vector-Best" Russia, 

also transforming growth factor-β1 (TGF-β1) 

using test systems "DRG" Germany. In addition, 

the protease inhibitors α-1-anti-trypsin and α-2-

macroglobulin were determined using test 

systems "Sentinel" Italy. 

Result and discussion 

In women of group 1, the TNF-α index at 6 

weeks of gestation was 1.3 times significantly 

higher than the similar result before pregnancy. 

In the same group, TNF-α at 12 weeks of 

gestation was not significantly higher than at 6 

weeks and reliably 1.6 times higher than the same 

indicator before pregnancy (table). 

In women of the 2nd group, the TNF-α index 

before pregnancy was significantly and reliably 

more than 2.0 times higher than in women of the 

1st group. At the 6th week of pregnancy, women 

in the same TNF-α group also significantly and 

reliably more than 3.1 times more than similar 

results for women in group 1, and also 

significantly and reliably 1.9 times higher than 

the results before pregnancy. At the 12th week of 

pregnancy, women in group 2 of TNF-α were 

also significantly more than 3.2 times more than 

similar results of women in group 1, and also 

reliably 2.5 times higher than indicators before 

pregnancy in the same group. (table). 

As a result of the conducted studies of IL-1β, 

it was revealed that the changes in this indicator 

are similar to those of TNF-α. In women of the 

1st group, the IL-1β index at 6 weeks of gestation 

was significantly higher than the similar result 

before pregnancy. In the same group, this 

indicator at 12 weeks of gestation was not 

significantly higher than at 6 weeks and 

significantly higher than the same indicator 

before pregnancy (table).       In women of group 

2, the IL-1β index before pregnancy was 

significantly and reliably higher than in women 

of group 1. At the 6th week of pregnancy in 

women of the same group, IL-1β is also 

significantly and reliably more than similar 

results for women in group 1, as well as 

significantly and reliably higher than the results 

before pregnancy. At the 12th week of 

pregnancy, women in group 2 also had 

significantly more similar results for women in 

group 1, and also significantly higher than 

indicators before pregnancy in the same group 

(table). 

Table. 

Changes in the parameters of pro-inflammatory (TNF-α, IL-1β), anti-inflammatory (IL-10) 

interleukins, TGF-β1 and protease inhibitors in the blood of women in the surveyed groups 

Investigated 

  indicators 
Group 

Before 

pregnancy 
 6 weeks pregnant 12 weeks pregnant 

IL-TNF pg / ml 
1  9,6±1,1 12,7±1,4*    15,2±1,6 * 

2  19,5±2,2ο 38,8±4,3* ο    48,1±5,1 * ο 

IL-1β pg / ml 
1   6,5±0,8     10,3 ± 1,2* 13,2±1,4* 

2   14,9±1,7 ο    26,5 ± 3,1* ο 33,6±3,7* ο 

IL-10 pg / ml 
1 8,5±1,0 6,3±0,7 4,5±0,5* 

2 4,2±0,6 ο 2,7±0,4* ο 2,1±0,3* ο 

TGF-β1 ng / ml 
1  51,2 ± 6,3 72,9 ± 7,4* 79,6±9,1* 

2  21,3 ± 1,9 ο  14,5 ± 1,7*ο 11,4±1,5* ο 

α -1-anti-trypsin mg / 

dl 

1 168±17,2  216±20,3 245±23,1* 

2 71±8,0ο  49±5,2* ο 38±4,1* ο 

α -2 -macro-globulin 

mg / dl 

1 293±31,4 311±32,5 324±34,6 

2 231±25,3 210±22,9 ο 196±21,4 ο 
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Note: 1- women who have a full-fledged pregnancy with infections of the genitourinary system; 2 - 

women who have miscarriages with an infection of the genitourinary system. 

* - significantly different values to the indicators before pregnancy.
ο - reliably different values to the indicators of group 1

In the same studies, the result of IL-10 in the 

blood of women of group 1 at 6 weeks of 

gestation was insignificantly lower than similar 

data before pregnancy. In women of the same 

group at 12 weeks, IL-10 was insignificantly less 

than in women after 6 weeks of pregnancy and 

significantly lower than similar results before 

pregnancy. At the same time, IL-10 in women of 

group 2 before pregnancy was significantly 2.0 

times lower than those of women in group 1 and 

significantly 1.6 times less than results by 6 and 

another 2.0 times less at 12 weeks of pregnancy 

in relation to indicators before pregnancy of the 

same group. Also, IL-10 in women of group 2, 

after pregnancy at 6 weeks by 2.3 times and at 12 

weeks by 2.1 times was significantly lower than 

similar results of group 1 (table). 

At the same time, the TGF-β1 indicator in the 

blood of women of group 1 at 6 weeks of 

gestation was reliably 1.4 times higher than 

similar data before pregnancy. In the same group, 

in women at 12 weeks gestation, TGF-β1 was not 

significantly higher than in women at 6 weeks of 

gestation and reliably 1.6 times higher than the 

same indicators before pregnancy. In women of 

group 2, the opposite direction of the TGF-β1 

indicator before pregnancy was significantly and 

reliably 2.4 times lower than in women of group 

1. In the same group in women at the 6th week of

pregnancy, TGF-β1 was significantly and reliably 

more than 5 times less than the similar results of 

women in group 1, and also 1.5 times lower than 

the indicators before pregnancy in the same 

group. At the 12th week of pregnancy in women 

of group 2, TGF-β1 was also significantly and 

reliably more than 6 times less than similar data 

for women in group 1, and also 1.9 times 

significantly lower than the indicators before 

pregnancy in the same group (table). 

At the same time, the indicators of α -1-anti-

trypsin in women of group 1 at 6 weeks of 

gestation were not significantly higher compared 

with the same data before pregnancy. In women 

of the same group at 12 weeks, the α -1-anti-

trypsin index was not significantly higher than in 

women at 6 weeks of gestation, and also reliably 

1.5 times more than similar data before 

pregnancy. In women of the 2nd group, the 

opposite direction of the results, the index of α -

1-anti-trypsin before pregnancy was significantly 

2.4 times lower in relation to the results of 

women of the 1st group. Also, in women of 

group 2 at 6 weeks of gestation, the result of α -1-

anti-trypsin was significantly and reliably 4.8 

times less than similar data for women in group 1 

and reliably 1.4 times less than the same data 

before pregnancy in the same group. In addition, 

in women of the 2nd group at the 12th week of 

pregnancy, α -1-anti-trypsin was also 

significantly more than 6 times lower than those 

of women in the 1st group and significantly 1.9 

times less than the data before pregnancy in the 

same group (table). 

The results of the study of α-2 -macro-

globulin showed that women in group 1 showed a 

slight increase in this indicator at 6 weeks of 

gestation and even more at 12 weeks. In women 

of group 2, the opposite dynamics of changes in 

α-2 -macro-globulin was also noted, which 

manifested itself in an insignificant decrease in 

the results at 6 weeks and an even greater 

decrease at 12 weeks of gestation in relation to 

the same results before pregnancy of the same 

group. At the same time, in women of group 2, α 

-2 -macro-globulin was 1.5 times at week 6 and 

1.7 times significantly lower at week 12 than in 

women of group 1 (table). 

From the data obtained, it can be seen that the 

level of TNF-α, IL-1β in the blood, both in 

women of group 1 and group 2, was significantly 

higher at 6 weeks of gestation and even more at 

12 weeks of gestation compared with the same 

indicators before pregnancy. At the same time, 

the indicators of TNF-α, IL-1β in women of 

group 2 were significantly and reliably higher 

than in women of group 1. At the same time, the 

level of IL-10 in the blood, both in women of 

group 1 and group 2, had the opposite direction. 

It decreased in relation to the indicators before 

pregnancy, not significantly at 6 weeks and 

significantly at 12 weeks in women of group 1, 

and also significantly at 6 weeks and at 12 weeks 

in women of group 2. In addition, it was found 

that all indicators of IL-10 in women of group 2 

before pregnancy, at 6 and 12 weeks of 

pregnancy were significantly and reliably lower 

than similar results in women of group 1. It was 

also found that TGF-β1 in the blood of women in 
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group 1 significantly increased at 6 weeks and 

even more at 12 weeks of gestation, compared 

with similar indicators before pregnancy. At the 

same time, in women of group 2, TGF-β1 also 

had the opposite direction and significantly 

decreased at 6 and 12 weeks of pregnancy in 

relation to the results before pregnancy. At the 

same time, in women of the same group, the 

TGF-β1 values at 6 and 12 weeks of gestation 

were significantly lower than the same results in 

group 1. In the study of protease inhibitors, a 

greater change in α -1-anti-trypsin was noted in 

women of group 2. This was manifested in a 

significant decrease in this indicator before 

pregnancy, as well as at 6 and 12 weeks of 

pregnancy in relation to similar results for 

women in group 1. Also in a significant decrease 

in α -1-anti-trypsin at 6 and 12 weeks of 

pregnancy in relation to similar results before 

pregnancy. Changes in α-2-macro-globulin were 

noted to a lesser extent. This was manifested in 

an insignificant increase in this indicator in 

women of group 1, at 6 weeks and even more at 

12 weeks of gestation, compared with the results 

before pregnancy. Nevertheless, in women of 

group 2 at 6 and 12 weeks of pregnancy, a 

significant decrease in α-2-macro-globulin was 

observed, compared with the results in relation to 

similar data of group 1. 

Conclusions 
Thus, the presence of infectious factors in the 

absence of a significant pro-inflammatory 

immune response in early pregnancy and a 

sufficient corrective reaction of protease 

inhibitors and TGF-β1 may contribute to a 

favorable course of early pregnancy and the 

development of a full-fledged pregnancy. 

However, in the presence of infectious factors 

and the presence of an excessive pro-

inflammatory immune response in early 

pregnancy and an insufficient corrective reaction 

of protease inhibitors and TGF-β1, it can 

contribute to an unfavorable course of early 

pregnancy and the development of miscarriages. 

These results are consistent with the 

suggestion that it is not just the presence of 

bacteria themselves, but differences in the 

host's response to the presence of genital 

infections that may contribute to an increased 

risk of preterm birth [5] 
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