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ABSTRACT

The purpose of this research is to provide the findings of a study of immunoglobulins A, M, G,
and fetuses in pregnant women who had COVID-19 with both a moderate and severe course of
the disease.

In 2022, the Republican Perinatal Center conducted immunological research on 70 fetal cord
blood sera obtained by transabdominal cordocentesis in pregnant mothers with COVID-19.
Pregnant women are categorized into three categories. Group | (control) consists of pregnant
women with physiological pregnancy (n=10), whereas Group Il consists of pregnant women who
had COVID-19 in the second trimester of their pregnancy (n=30). Group IlI consists of pregnant
women who had COVID-19 in the third trimester of their pregnancy (n=30). The Institute of
Immunology was the site of all immunological research.

The level of 1gG in the blood of fetuses against the background of severe COVID-19 of the
mother was significantly increased by 2.3 times and 2 times compared to the control group in the
I1 and 111 trimesters. The content of IgM in fetuses against the background of a severe course of
COVID-19 in mothers was significantly increased compared to the control data by 2 times both
in the Il and IIl trimesters. With an average course of the disease, the indicators of all
immunoglobulins A, M, G, in fetuses were not significantly changed compared to the normative
data in both the Il and 111 trimesters.

In pregnant women who underwent COVID-19 in severe form both in the second trimester and
in the third trimester of gestation, the synthesis of immunoglobulins by the fetus increases due to
IgG and IgM, which are the result of the immunological response of the fetus.

KEYWORDS: COVID-19, immunoglobulins A, M, G, Il llI-trimester of pregnancy.

INTRODUCTION
Most clinicians have confirmed that a pregnant woman with coronavirus pneumonia can
predispose patients to a more rapid deterioration of the clinical course and can lead to a
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maximum risk of harm to both the mother and fetus, which is often associated with changes in
hormone levels and a decrease in lung volume due to a pregnant uterus and an
immunodeficiency condition [1,2].

A number of authors, having conducted a meta-analysis of maternal and perinatal
outcomes in COVID-19 in pregnant women, conclude that the risk of vertical transmission is low
and may not depend on the severity of the mother's disease [3].

Severe coronavirus infection is an indication in pregnant women for delivery if it is
necessary to improve the oxygenation of the mother. The transmission of coronavirus from a
pregnant woman to a fetus has also not been proven. The virus is absent in breast milk and
therefore experts recommend breastfeeding for the acquisition of protective antibodies in
newborns [4].

Pregnant women with COVID-19, compared with pregnant women without COVID-19,
are more likely to give birth prematurely and have an increased risk of maternal mortality and
hospitalization in the intensive care unit. Their children are more likely to be placed in the
neonatal unit [5].

Studies have shown that pregnant women with a positive result for COVID-19 had a
higher number of leukocytes, neutrophils, monocytes, as well as premature births were more
common in COVID-19-positive pregnant women accompanied by a significantly lower birth
weight (2894.37 (£ 67.50) g compared with 3194.16 (+ 50.61) g, p = 0.02) in COVID-19-
negative pregnant women [6].

It is known that immunoglobulins are the most important components of humoral specific
immunity, representing globular plasma proteins secreted by plasma cells of the immune system
and designed to neutralize all antigenic structures [7,8]. Immunoglobulin M is the first
immunoglobulin that begins to be synthesized in a human fetus (approximately at 18-20 weeks).
Immunoglobulins M can interact with component C1 of the complement system and activate the
classical pathway of the complement system, resulting in opsonization of antigens and cytolysis
[9, 10]. Due to the large size of immunoglobulin M, they do not pass through the placenta, but
can be synthesized by placental cells [11].

Thus, the literature data listed above and our knowledge in this field necessitate a
comprehensive study of the role of congenital humoral immunity of the fetus in the womb of a
mother who has suffered an acute respiratory infection, in particular COVID-19.

The aim of the study was to evaluate the main fetal immunoglobulins A, M and G in the
umbilical cord blood of fetuses in pregnant women who underwent COVID-19, depending on
the severity of the mother's disease.

MATERIALS AND METHODS

Immunological studies were conducted on 70 fetal cord blood sera taken by transabdominal
cordocentesis in pregnant women who underwent COVID-19 in the second trimester of gestation
at the Republican Perinatal Center in 2022. All pregnant women are divided into 3 groups.
Group 1 (control) — pregnant women with physiological pregnancy and without a burdened
obstetric and somatic history (n=10), group Il - pregnant women who underwent COVID-19 in
the second trimester of their gestation (n=30). Group IlI- pregnant women who underwent
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COVID-19 in the third trimester of their gestation (n=30). Fetal blood sampling was performed
using transabdominal cordocentesis in the period from 18 to 34 weeks of gestation.

In order to compare the obtained results of immunoglobulins with the values of the fetus,
we used material that was collected from pregnant women in the second trimester of pregnancy,
who were directed to this manipulation due to various reasons. All the collected material was
frozen and stored. To set the standard values, we used pregnant women who did not have
perinatal pathology. In order to compare the results of the study in the 3rd trimester of
pregnancy, we used normative data, because they are quite well represented in the international
literature.

Immunological research methods:

All studies were conducted in the laboratory of immunocytokines of the Institute of
Immunology of the Academy of Sciences of the Republic of Uzbekistan. Determination of the
level of the main immunoglobulins was carried out by the method of enzyme immunoassay
using commercial test systems "Human", Germany. The test systems are based on the sandwich
method of solid-phase enzyme immunoassay using horseradish peroxidase as an indicator
enzyme.

Statistical processing of the results was carried out using the Excel-2018 program,
reflecting the dependence of the optical density on the concentration for a standard antigen.

RESULTS AND DISCUSSION
The contents of the main serum immunoglobulins in the fetus in different trimesters of
development and depending on the severity of the infectious process were studied. The data are
presented in tables Nel.
Table-Nel.
Serum immunoglobulins of the fetus of a mother who underwent covid-19 in the
second trimester of pregnancy

Values The average | M+m, g/l Heavy COVID-19
current of COVID- | current
19
Immunoglobulin G 4,85+ 1,53 7,26 £ 1,32* 3,17+ 0,23
Immunoglobulin A 0,88 +0,16 1,21 +0,11*" 0,82 +0,14
Immunoglobulin M 1,74 +0,14* 1,92 +0,33* 0,95+0,42

Note: * - the reliability of differences with the control group, " - between the studied
groups (p <0.05).

Thus, the analysis of the content of the main serum immunoglobulins of the fetus in the
second trimester of pregnancy, depending on the severity of the course of COVID-19 transferred
by the mother, presented in Table No. 1 showed that the average content of immunoglobulin G
in the fetus in the group with severe COVID-19 transferred in mothers was significantly
increased compared with the control data with with medium-heavy current. In the control group,
this indicator corresponded to 3.17 £ 0.23 g / I, and in the fetus it was increased by 1.5 times

1362
Eur. Chem. Bull. 2023, 12(Special Issue 1), 1360-1366



HUMORAL IMMUNITY OF THE FETUS IN PREGNANT WOMEN WHO HAVE UNDERGONE
COVID-19 IN VARIOUS FORMS.
Section A-Research paper

compared with the data with a moderate course, and with the control data — by 2.3 times. The
average concentration of immunoglobulin G in this group was 7.26x1.32g/1.

As for the index of changes in adaptive humoral mechanisms of the fetus at this time, it
should be noted that during this period the fetal immune system produces a very low content of
immunoglobulins, including immunoglobulin G. Therefore, our index will be significantly
reduced. So, if normally we can imagine that this will be IgG/IgA — 3.8, and in a mother's fetus
with a severe course — 6, with a moderate course - 5. 1gG/IgM was normally 3.3, and in a fetus
with a severe course — 3.8, with a moderate course — 2.8.

Thus, the analysis of the content of serum immunoglobulin A of the fetus in the second
trimester of pregnancy, depending on the severity of the course of COVID-19 suffered by the
mother, presented in Table No. 1, showed that its average content in the group with severe
COVID-19 in mothers was significantly increased compared with control data and with data with
moderate the current. In the control group, this indicator corresponds to 0.82 + 0.14 g/I. In a fetus
with a severe course of COVID-19 in mothers, compared with the data with a moderate course, it
increased by 1.4 times, and with control data — by 1.5 times. This indicates an increase in the
humoral nonspecific factor responsible for the infectious process against the background of a
pregnant woman with COVID-19 in the second trimester. The average concentration of
immunoglobulin A in the severe group was 1.21 + 0.11 g/l. Such an increase in immunoglobulin
A in the fetus is due to the direct production of its own immunoglobulin A, and is a reflection of
the infection suffered by the mother.

Further, the analysis of the content of the main serum immunoglobulins of the fetus in the
second trimester of pregnancy, depending on the severity of the course of COVID-19 suffered by
the mother, presented in Table No. 1 showed that the average content of immunoglobulin M in
the fetus in the group with severe COVID-19 in mothers was also significantly increased
compared to the control data, but not with a value with a moderate current. In the control group,
this indicator corresponds to 0.95 + 0.42¢/l, and in a fetus with a severe course of COVID-19 in
mothers, it was increased by 1.1 times compared to fetuses with a moderate course and was not
significantly distinguishable. With the control data, the content of immunoglobulin M in the
fetus was increased by 2 times. This indicates that this immunoglobulin M is produced by
plasma cells of the fetal immunity itself. Thus, the average concentration of immunoglobulin M
in the group with severe course was 1.92+0.33g/l. Obviously, such an increase in
immunoglobulin M in the fetus is a reflection of the transferred infection, it can be both the
mother and the fetus itself.

Studies have also been conducted on the content of the main serum immunoglobulins in
the fetus in the third trimester of pregnancy, depending on the severity of the infectious process.
The data is presented in Table Ne. 2.
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Table Ne2.
Serum immunoglobulins of the fetus of a mother who underwent covid-19 in the third
trimester of pregnancy

Values The average Mzm, g/l Heavy COVID-19
current of COVID-19 | current

Immunoglobulin G 9,74 +1,23 11,68 +1,21* 8,57+1,32
Immunoglobulin A 1,34 £ 0,23 1,52+ 0,12 1,30 £ 0,33
Immunoglobulin M 1,68 + 0,23* 1,79 £ 0,15* 1,45+0,24

Note: * - the reliability of differences with the control group (p <0.05).

Thus, the analysis of the main serum immunoglobulins of the fetus in the third trimester of
pregnancy, depending on the severity of the course of COVID-19 suffered by the mother,
presented in Table No. 2, showed that the content of immunoglobulin G in the fetus in the group
with severe COVID-19 in mothers was significantly increased compared with the normative
data. If the average value of the normative data corresponds to 8.57 £ 1.32 g / I, then in a fetus
with a severe course of COVID-19 in mothers, this indicator is increased by 1.4 times, and with
data with a moderate course by 1.2 times, but not reliably. The average concentration of
immunoglobulin G in the severe group was 11.68+1.21 g/l. Obviously, such an increase in
immunoglobulin G in the fetus is a reflection of the infection suffered by the mother and most
likely the development of immunity by the fetus itself, the formation of maternal specific
immunity in the mother and the circulation of immunoglobulins G in the fetal bloodstream, since
immunoglobulin G penetrates the placental barrier.

The content of fetal immunoglobulin A in the group with severe COVID-19 in mothers
was increased in comparison with the normative values and with the data with a moderate
course, but not significantly. The normative values correspond to 1.30 + 0.33 g/ I, and in a fetus
with a severe course of COVID-19 in mothers, this indicator is increased by 1.2 times, and
compared with data with a moderate course by 1.14 times. The average concentration of
immunoglobulin A in this severe group was 1.52+0.12 g/I.

The average content of immunoglobulin M in the fetus in the group with severe COVID-19
in mothers was also significantly increased compared to the normative data, but not with the
value with a moderate course, although there is a significant difference between the values of the
fetus and the normative data. The normative values correspond to 1.45 + 0.24 g/ |, and in a fetus
with a severe course of COVID-19 in mothers, it is unreliably increased compared to moderate
data, and with normative data it is increased by 1.3 times. This indicates a slight increase in the
humoral nonspecific factor responsible for the acute infectious process. Thus, the index of
immunoglobulin M in this group was 1.79+0.15g/l. Obviously, such an increase in
immunoglobulin M in the fetus is a reflection of the transferred infection, it can be both the
mother and the fetus itself.

Thus, the 1gG/IgA ratio was normal — 6.6, and in the fetus of a mother with a severe course
— 7.6, with a moderate course — 7.3. 1gG/IgM was normal — 5.9, and in a fetus with a severe
course — 6.5, with a moderate course — 5.8. This picture indicates an increase in IgG
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immunoglobulin in fetal blood, most likely due to maternal immunoglobulins G, and

insignificant production of own immunoglobulins A and M of the fetus.

CONCLUSION

¢ the content of immunoglobulin G in the fetus against the background of severe COVID-19 in
mothers in the second trimester was significantly increased compared to the control data by
1.5 times, and with the data with a moderate course by 2.3 times.

e immunoglobulin A in the fetus against the background of a severe course of COVID-19 in
mothers in the second trimester was significantly increased 1.5 times compared with the
control data, and 1.4 times with a moderate course.

o the analysis of the content of immunoglobulin M in the fetus against the background of
severe COVID-19 in mothers in the second trimester was significantly increased by 2 times
compared with the control data.

- the content of immunoglobulin G in the fetus against the background of severe COVID-19 in
mothers in the third trimester was significantly increased by 1.4 times compared with the
normative data.

- the average concentration of immunoglobulin M in the fetus against the background of
severe COVID-19 in mothers in the third trimester was significantly increased by 1.3 times
compared with the normative data.
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