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ABSTRACT

BACKGROUND: Currently, research investigating specific immunity to various TORCH pathogens (Toxoplasma gondii, cyto-
megalovirus, rubella virus) in pregnant women remains relevant.

AIM: The aim of the study was to evaluate the detection rates of the main serologic markers of TORCH in pregnant women
in Saint Petersburg, Russia.

METHODS: A retrospective analysis of the screening of pregnant women (n = 6605) was performed for the presence and le-
vels of specific anti-Toxoplasma gondii, anti-rubella, and anti-cytomegalovirus immunoglobulins M and G in the blood.
RESULTS: The rubella seroprevalence rate was 98.2% (n = 4428), with the highest number of seronegative women in the age
group of 31 to 35 years. In 8.4% of cases, the serum level of anti-rubella immunoglobulin G was below the protective
level. Anti-cytomegalovirus immunoglobulin G was found in 1632 (81.9%) pregnant women, with a significant age-related
increase in the number of seropositive women (p < 0.001). Specific anti-Toxoplasma gondii immunoglobulin G was found
in 28% (n = 1375) of pregnant women. The percentage of seropositive women also increased with age (p < 0.001), with the high-
est level reported in women aged > 40 years (40.74%).

CONCLUSION: The high level of rubella seroprevalence in pregnant women suggests that testing for anti-rubella antibodies
should be performed only in the second trimester. Anti-cytomegalovirus screening is recommended for pregnant women
with known risk factors for congenital cytomegalovirus infection. It is recommended to continue anti-Toxoplasma gondii
screening because of the high percentage of Toxoplasma gondii seronegative pregnant women in Russia.
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AHHOTALIUA

06ocHosaHue. B HacTosLLee BpeMs OCTAlOTCA aKTyabHbIMU UCCNEN0BaHUSA, HAanNpaBeHHbIE HA M3Y4YeHUE HanMunsa cneundu-
YecKoro MMMyHUTeTa K pasnuuHbiM Bo3byautensm TORCH-komnnekca (Toxoplasma gondii, umtoMeranoeupyca, Bupyca Kpac-
HyXu) cpeayn bepeMeHHbIX.

Llene — wn3yunTb YacToTy BbIABIEHWUA OCHOBHLIX ceponormyeckux MapkepoB TORCH-komnnekca y 6epeMeHHbix B CaHKT-
MeTepbypre.

Mamepuaner u Memodel. [poBefeH PeTPOCMEKTUBHLIA aHaNU3 Pe3yNbTaToB CKPUHWHIOBOMO TECTUPOBaHUA GepeMeHHbIX
(n=6605) Ha Hanuuue ¥ ypoBeHb CreLUPUYecKux UMMyHornobynmHoB M 1 G K aHTUreHaM TOKCOMNasM, BUPYCOB KPacHyxXu
W LMTOMErasnoBupyca B KPOBM.

Pe3ynemamel. YpoBeHb CeponpeBaneHTHOCTM K BUPYCY KpacHyxu coctaun 98,2% (n=4428), Hanbonbluee KoNMYECTBO Cepo-
HEraTMBHbIX JKEHLUMH 3aperncTpupoBaHo Cpeam naumeHTok B Bospacte 31-35 net. B 8,4% cnydaeB ypoBeHb MMMyHOMo6ynmM-
HOB G K BMpYCY KpacHYXu B CbIBOPOTKE KpOBM Obin HUMeE 3alUMTHOM0. VIMMYHOr06ynuHel G K LMTOMEranoBupycy BbiSBEHB
y 1632 (81,9%) 6epeMeHHbIX C JOCTOBEPHLIM YBESMYEHWUEM KOSMYECTBA CEPOMO3UTMBHBIX MeEHLUMH ¢ Bo3pacToM (p <0,001).
Cneumndmueckue umMmyHornobynmuubl G K Toxoplasma gondii obHapyxeHbl y 28% (n=1375) bepeMeHHbIX. [lons cepono3uTMBHbIX
N1 TaKXKe yBenMumMBanack ¢ BospactoM (p <0,001), cambiil BbICOKMIA YPOBEHb 3aperncTPUMPOBaH Y eHLWMH cTaplue 40 net
1 coctasun 40,74%.

3akntoyeHue. BbicoKkuiA ypoBeHb CEpONpPEBANEHTHOCTY GEPEMEHHBIX K BUPYCY KPacHYXMU NO3BOSIAET NPEAIOXMUTL OrPaHUYUTL
obcnenoBaHve Ha HanMuWe aHTUTEN K 3ToMy Bupycy Bo |l TpuMecTpe rectaumn. CKpUHWHI BepeMeHHBIX Ha aHTUTENa K LuTo-
MeranoBupycy peKoMeHLOBaHO MPOBOAMTL JKEHLLUMHAM C M3BECTHbIMM (aKTopamu Boslee BbICOKOrO pUCKa pasBUTUS BPOXK-
AEHHOW LMTOMEranoBupycHoi MHbeKUmn. B CBA3M C BbICOKMM YPOBHEM CEpOHEraTMBHbLIX BepeMeHHbIX M0 TOKCOMIa3Mo3y
B Poccuiickon Qepepaunm LenecoobpasHo NpoAOMIKUTE CKPUHUHT Ha HanUume/0TCyTCTBUE aHTUTEN K TOKCOMIa3Me.

KnioueBble cnoBa: bepemMeHHble; TORCH-KoMMeKe; TOKCONNa3Mo3; LMTOMeraoBHpyc; KpacHyxa.
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BACKGROUND

The study of the role of infectious pathology
in preventable infant mortality is an urgent matter because
of the wide spread of infections with a high risk of ante-/
intranatal transmission of pathogens from mother to fetus
and development of congenital infectious diseases.

The pathogens of congenital infectious diseases
include human immunodeficiency virus (HIV), hepatitis B
and C, cytomegalovirus (CMV), herpes simplex virus, rubella,
parvovirus B19, varicella-zoster virus, syphilis, toxoplasmosis,
and listeriosis (approximately 50 infectious agents) [1, 21.

The risk of developing congenital infectious diseases
is determined by several factors, such as the distribution
of the population of women of childbearing age (including
pregnant women) according to the presence/absence
of serological markers of these diseases (mainly specific
IgM and IgG antibodies) [3-5].

Seroepidemiological studies on diseases of the classic
TORCH syndrome (toxoplasmosis, rubella, herpes simplex
virus, and CMV) have been conducted have been conducted
in the world for a long time. Depending on the aims
and materials of the studies, the results reflect the frequency
of the detection of serological markers in the entire
population [6-8], considering sex and age [7-10]; test results
in different countries [11, 12] and separate regions within one
country [13, 14], geographical area, or one nosological form
[15, 16]; and the participants’ social and economic status [17].

The results of the studies conducted using screening
immunochemical tests (i.e., solid-phase enzyme immuno-
assay and immunochemiluminescent assays) in the women
of reproductive age cohort allow to approximately estimate
a relative and absolute number of people at the highest risk
of acute infection with the transmission of the pathogen
to the fetus (without antibodies, seronegative ones), having
a certain immunity level (seropositive according to the pres-
ence of specific 1gG), and having laboratory signs of acute
(reactivation, superinfection) infection (seropositive with
specific IgM). The obtained data can be used in the justifica-
tion and development of the programs for primary screening
and monitoring of pregnant women to understand the risk
of developing congenital infectious diseases, identify target
groups for in-depth examination, and reduce the frequency
of congenital infectious pathology [9, 17-19].

In Russia, the number of publications about levels
of seroprevalence among pregnant women has been
extremely limited, and the number of examined participants
has not reached 1000 [3, 6, 8], highlighting the need for larger
projects.

The study is aimed at estimating the frequency
of the detection of the main serological markers of the TORCH
complex (Toxoplasma gondii, CMV, and rubella virus)
in pregnant women in Saint Petersburg.
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MATERIALS AND METHODS

The inclusion criteria were age >16 years and pregnancy.
The results of screening for the presence and level of specific
IgM and IgG to toxoplasma antigens, rubella virus, and CMV
in blood serum samples sent by women’s consultations
of Saint Petersburg to the Interdistrict Centralized Clinical
Diagnostic Laboratory of Saint Petersburg State Medical
Institution “City Polyclinic No. 107" during the period
from March to June of 2019 were obtained by continuous
sampling. Women who were not pregnant and did not
have HIV, viral hepatitis B and C, and syphilis were excluded.
Overall, 6605 women were enrolled in the study, accounting
for 10.2% of the total number of pregnant women in Saint
Petersburg in 2019.

Specific antibodies were determined by immunoche-
miluminescence analysis (IHLA) with ADVIA reagents
(IgM and IgG to toxoplasma antigens, rubella virus,
and CMV) using a laboratory track (Siemens, Marburg,
Germany) and immuno-enzyme analysis (IgM and IgG
to herpes virus antigens of types 1 and 2, in total) with
a set of reagents DS-IFA-ANTI-HSV-1,2-M and DS-IFA-An-
ti-HSV-1,2-G (NPO Diagnostic Systems, Nizhny Novgorod,
Russia). The sensitivity and specificity of the test systems
claimed by the manufacturers is more than 99%.

The participants were ranked by age (16-20, 21-25,
26-30, 31-35, and 36-40 years and older). Statistical analysis
was conducted using descriptive statistics, by comparing
the frequency of occurrence of signs using Microsoft Excel
modules, and using a software package for statistical data
processing StatSoft Statistica 7.0. The relationship between
the signs was evaluated using the nonparametric criterion
x2-Pearson.

Within the framework of this study, the clinical and life
records of the course and outcomes of pregnancies were not
analyzed.

RESULTS

The results of screening testing of 6605 women
for the presence and level of specific IgM and IgG to toxoplasma
antigens, rubella virus, CMV and herpes simplex types 1
and 2 of blood serum samples, which accounted for 10.2%
of the total number of pregnant women in Saint Petersburg
in 2019, were analyzed.

Rubella

IgG and IgM antibodies to rubella was noted in 4510 wom-
en: 98.2% (n = 4428) had positive specific IgG. Different levels
of antibodies were found in pregnant women: in 1.8%, anti-
bodies were not detected, and in 8.4%, the level of IgG to ru-
bella virus in the blood was lower than the protective one
in accordance with generally accepted indicators in Russia
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Fig. 1. Rates of cytomegalovirus, toxoplasmosis, and rubella infections in pregnant women by age group.
Puc. 1. MokasaTenm HGULMPOBAHHOCTM LIMTOMEraioBUpyCOM, TOKCOMa3M030M U KpacHyXoi 6epeMeHHbIX B BO3PACTHbIX rpynnax.
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Fig. 2. Distribution of blood anti-rubella immunoglobulin G levels
in pregnant women.

Puc. 2. PacnpepeneHne KOHUEHTpauuMuM MMMyHornobynuHoB G
K BUPYCY KpacHyXu B KpoBU HepeMeHHbIX.

(<25 1U/ml) (Fig. 1, 2). Additionally, 82 women were suscep-
tible to rubella, which can lead to infection during pregnancy.

The largest percentage of seronegative women was
registered at the age of 31-35 years (Table 1), amounting
to 1.99% (n = 31). In the other age groups, the percentage
of seronegative women was approximately the same
(1.23%-1.94%). 1gM was detected in 0.2% (n = 11) of women,
and IgG (u300,31 IU/ml) was determined in all of them, which
indicates a false positive result.

Specific IgM was revealed in 0.2% (n = 11) of women,
and IgG was registered in all women. All women were referred

to undergo extra examination at the polyclinic department
of an infection hospital. In all the cases after receiving
negative PCR results, IgG avidity estimation, immunoblotting
results, data about the vaccination performed, and results
of the previous examinations (if the documents were
available), the situations were regarded as false-positive
IgM by commission-decision making. No follow-up cases
of congenital rubella infection or congenital rubella syndrome
were registered.

No significant relationship was noted between the age
of the pregnant women and frequency of IgG detection
(x> =1.8; p=0.94).

CMV infection

Among 1993 pregnant women examined, 1632 (81.9%)
were found to have IgG to CMV (Table 2). A significant
relationship was found between age and detection of IgG
to CMV (x% = 45.6; p < 0.001). IgM was detected in 26 (1.3%)
women. Moreover, 22 women had specific IgG at the same
time. IgG was not detected in four women, and doubtful IgM
was detected in them during repeated examination.

Of the total number of examined pregnant women,
361 (18.2%) were seronegative to CMV. Among pregnant
women aged 16—40 years, the number of seronegative

Table 1. Rates of anti-rubella immunoglobulin G detection in pregnant women by age group
Ta6nuua 1. Yactora obHapyeHus UMMyHOrNobynHoB G K KpacHyxe y 6epeMeHHBIX pasfiuiHbIX BO3PACTHBIX FPynn

Seropositive Seronegative
Age groups Total
abs % abs %

16-20 80 98.77 1 1.23 81
21-25 515 98.85 6 1.15 921
26-30 1307 98.12 25 1.88 1332
31-35 1528 98.01 31 1.99 1559
36-40 194 98.15 15 1.85 809
>40 years old 202 98.06 4 1.94 206
Total 4428 82 4510
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Table 2. Rates of anti-cytomegalovirus immunoglobulin G detection in pregnant women by age group
Tabnuua 2. Yactota 06HapyeHWs UMMyHOr0BYIMHOB G K LmToMeranosupycy y 6epeMeHHbIX pasfiMyHbIX BO3PacTHbIX rpynn

Seropositive Seronegative
Age groups Total
n % n %
16-20 23 79.31 6 20.69 29
21-25 166 83.00 34 17.00 200
26-30 434 76.14 136 23.86 570
31-35 559 80.09 139 19.91 698
36-40 342 89.76 39 10.24 381
>40 years 105 93.75 7 6.25 112
Total 1629 361 1993
Table 3. Rates of anti-Toxoplasma gondii immunoglobulin G detection in pregnant women by age group
Tabnuua 3. Yactota 0bHapyeHWUst UMMYHOOBYNMHOB G K TOKCONNa3Mo3y GepeMeHHbIX PasiuyHbIX BO3PACTHbIX Fpynn
Seropositive Seronegative
Age groups Total
n % n %

16-20 14 17.28 67 82.72 81
21-25 124 21.49 453 78.51 577
26-30 368 25.38 1082 74.62 1450
31-35 487 292 1180 70.79 1667
36-40 272 31.52 591 68.48 863
>40 years 110 40.74 160 59.26 270
Total 1375 3533 4908

women was approximately at the same level and higher
than that in the group aged >40 years, ranging from 17%
to 23.86%.

Toxoplasmosis

Among 4910 pregnant women examined (Table 3),
1374 (28%) had specific immunity to T. gondii. The proportion
of seropositive women increased with age (x* = 49.9;
p < 0.001); the highest level was registered in women aged
>40 years and amounted to 40.74%. IgM class antibodies
were detected in seven (0.1%) pregnant women and IgG
class antibodies in six. Only one pregnant woman had no
specific IgG class antibodies with positive IgM (not mentioned
in Table 3).

Furthermore, 72% (n = 3533) of pregnant women were
seronegative. The percentage of seronegative pregnant
women was highest in the 16—20 years age group (82.7%).

DISCUSSION

Congenital infectious diseases are a crucial cause
of disability and mortality worldwide. Infection of a woman
during pregnancy can lead to miscarriage, fetal death,
stillbirth, or the birth of children with congenital infection.

Rubella is a critical congenital infectious disease that
leads to multiple malformations, among which is the Gregg

triad (i.e., congenital cataracts, heart defects, and deafness),
which is the most well-known [19]. Rubella can be prevent-
ed using a highly immune vaccine. The vaccine potentially
eliminates congenital rubella syndrome (CRS) in various
countries globally. Specific immunity against rubella varies
from 66% to 100% in different regions worldwide [19-22].

In Russia, a low incidence of rubella was recorded
in 2014-2018 (in 2014, the target for the elimination
of infection was reached in Russia for the first time—less
than 1 case per 1 million population; in 2016, the number
of cases amounted to 38 people and in 2017 and 2018,
5 cases), which allowed the WHO Regional Commission
for Europe to recognize the elimination of rubella in Russia
in 2017-2018 [20]. However, in 2019, 34 cases of rubella
were registered, and the incidence was 0.03 cases per
100 thousand population [21], indicating a potential danger
for women of reproductive age and the birth of children with
congenital rubella syndrome. Currently, Russia again met
the WHO criteria as a rubella-free country [22].

The results of our study in Saint Petersburg show
that the level of protective antibodies was 98.2%
and that the indicator did not significantly change with age:
16-20 years old, 98.8%, and >40 years old, 98.1%. Most
pregnant women (89.8%) had IgG titers >25 IU/ml, indicating
a high immune layer and a low risk of congenital rubella
syndrome. Additionally, 9% had a low level of specific
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IgG - <25 IU/ml (below the protective titer in accordance
with international criteria), which may be associated
with a decrease in postvaccination immunity over time.
The lowest proportion of seronegative women was detected
among women aged 21-25 years who were vaccinated twice
(1.15%).

The anamnesis of rubella-seronegative women
is unknown. However, the lack of protective immunity
in pregnant women was possibly due to the lack of rubella
vaccination in older people (rubella vaccination was
introduced into the National Vaccination Schedule only
in 1997), violation of the vaccination timing, or voluntary
refusal of vaccination. Under these conditions, the existing
system in Saint Petersburg for extra examination of pregnant
women with IgM to rubella virus antigens by relevant methods
during specialized care in the Infectious diseases institution
with commission decision-making on the presence/absence
of the disease justifies itself regarding risk assessment
of CRS.

Congenital cytomegalovirus infection (CMV) is the leading
cause of central nervous system damage, sensorineural
deafness and psychomotor developmental delay, which
determines its relevance.

The frequency of primary CMV during pregnancy does
not exceed 5%, whereas the prevalence of intrauterine
infection of the fetus reaches 40%, and 5%-18% of infected
children develop a manifest form of the disease. Severe CNS
lesions occur when the virus is transmitted during the early
stages of gestation from a primary infected mother. A more
favorable prognostic sign is recurrent CMV-infection in which
the probability of infection of fetus is lower and amounts
0.2%-2.2%. However, recurrent CMVI in the mother does not
exclude the development of a manifest form of congenital
infectious diseases in the fetus and newborn [9].

Study results show that 1gG to CMV was registered
in 81.9% of pregnant women, and the proportion
of seropositive women increased with age and reached 93.7%
among those surveyed over 35 years of age. The resulting
seroprevalence index was lower than that in developing
countries (China, 98.7%; Nigeria, 91.1%; and Turkey, 97.3%)
[9, 13, 23, 24] and higher than that in developed countries
(USA, 70%; Norway, 72.1%; and Japan, 69.1%) [25]. Notably,
the level of infection of women with CMV can be influenced
by various factors: age, number of pregnancies, children,
professional employment, socioeconomic living conditions,
migration, and geographical and ethnic affiliation. It has
been found that living in rural areas and a lower level
of education are significant risk factors for CMV infection
during pregnancy. The level of awareness on the effect
of CMV on the fetus is slightly higher among women living
in megacities [26—28].

In the present study, IgG to CMV was absent in 18.2%
of women, mainly pregnant women aged 26—30 years, who
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belonged to the high risk group for transmission of CMV
to the fetus. Transplacental transmission of CMV is possible
throughout pregnancy. Although routine screening for CMV
in pregnant women is currently not performed, serological
examination can be recommended at the stage
of prepregnancy preparation for all pregnant women.
Acute infection can occur in any situation: in immune
pregnant women, against the background of physiological
immunosuppression; it may result from reactivation
of an early acquired infection or infection with another
strain of CMV, the frequency of which and the percentage
of development are unknown [29-31].

The basis of prevention is educational work. Prenatal
counseling leads to a change in women’s behavior
and a decrease in CMV infection risk during pregnancy.
Medical professionals should inform women about possible
sources and routes of CMV transmission (e.g., close contact
with saliva and urine of preschool children and sexual
contact) and the significant risk of fetal infection with primary
maternal infection. Moreover, educational films, posters,
and brochures can be used in women’s clinics and maternity
hospitals to provide up-to-date information about CMV [32].

Great hopes are pinned on the development
of an effective vaccine against CMV. For over 50 years,
attempts have been made to develop a vaccine with
the potential to be used before and during pregnancy.
Owing to the features of CMV (i.e., the ability to replicate
without damaging the cell and evade the immune
response, causing lifelong persistence in the human
body) and limited number of animals for clinical research,
developing an effective vaccine is challenging. To date,
none of the vaccines have been licensed. Several CMVI
vaccines are undergoing (or have already completed)
the second phase of clinical trials: gB/MF59, ASP0013,
PePVax, Triplex, V160, and Hookipa HP-101 [33]. There
is good tolerance and absence of serious adverse reactions
(except for local skin). The target group for the study were
recipients of bone marrow and organs. A clinical trial
of the V160 vaccine is ongoing among CMV seronegative
women who are in close contact with preschool children
at home or at work [34].

Another relevant issue is toxoplasmosis, which
is associated with the complexity of diagnosis and treatment
and a high percentage of adverse outcomes. In Russia,
the incidence of congenital toxoplasmosis varies between 1
per 1000 and 8000 newborns. Mortality in congenital manifest
toxoplasmosis is, on average, approximately 12% [35-37].

The incidence and prevalence of toxoplasmosis are
heterogeneous and vary significantly between different
regions of the world and countries and within the same
country. The level of seropositivity to . gondii among the adult
population of most countries of Western Europe, Africa,
and South and Central America is 50%—95%, and in the USA,
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more than 60 million people are chronically infected with
toxoplasma [31]. The infection rate of T. gondii in women
of reproductive age in Russia is 20%-30% [36, 37].

Transplacental fetal involvement can occur only if
the mother is infected during pregnancy, as a result of which
fetal damage occurs, accompanied by various clinical pre-
sentations and severity of the course. In the case of re-
peated pregnancies, there is no transplacental transmission
of the pathogen [38-40]. Currently, no screening for antibod-
ies to T. gondii has been established in Russia.

Based on our results, the infection rate was 28%.
A significant increase in the proportion of seropositive women
was noted with age: 40.74% in the older age group, compared
with 17.28% in the 16—20 years age group, which is explained
by the natural course of the epidemic process.

Women who are seropositive for toxoplasmosis do not
require follow-up monitoring. As a result of a serological
examination, it was found that 72% of women are at risk
of infection with toxoplasma during pregnancy. Seronegative
pregnant women need advice on infection prevention
to reduce the risk of primary invasion (e.g., limiting contact
with infected cats, observing personal hygiene rules,
and prohibiting the use of raw minced meat and meat dishes
without sufficient heat treatment) and serological monitoring
every 8-12 weeks until the end of pregnancy [41-43].

CONCLUSIONS

1. Overall, 98.2% of pregnant women in Saint Petersburg
have serological markers of immunity against the rubella
virus, indicating the effectiveness of routine vaccination
in accordance with the National Vaccination Schedule.
The rarity of acquired rubella and absence of cases
of registration of the congenital form of the disease over
the past 7 years allow to recommend limiting the exami-
nation of pregnant women for the presence of antibod-
ies to this virus in the second trimester of pregnancy
if the women had antibodies detected during initial ex-
amination. This reduces the number of repeated studies
by 90%.

2. Among pregnant women in Saint Petersburg, prevalence
rates of up to 81.8% of IgG to CMV were noted. A decrease
in the number of seronegative women was observed
along with an increase in the age of the examined partici-
pants. Currently, total serological screening of pregnant
women for antibodies to CMV is not recommended, and
the examination may be limited to pregnant women with
higher risk for the development of congenital CMV.

3. Moreover, 72% of pregnant women in Saint Petersburg
are at risk of infection with toxoplasmas. The expediency
of screening pregnant women in Russia for the presence/
absence of antibodies to toxoplasma requires further in-
vestigation.
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AOMO/THUTE/IbHASA UHOOPMALIUA

Bknap asTopoB. /.B. MapkuH — hopManbHbIA aHanmus, HanvcaHue
uepHoBMKa pykonucy; B.B. Bacuieed — pa3paboTka KoHLenuuu,
nepecMOTp 1 peflakTMpoBaHue pykonucy; H.B. Pozo3uHa — nepe-
CMOTP M pefaKTMpoBaHue pykonucy; PA. MeaHosa — HanwcaHue
yepHoBuKa pykonucu; A.E. Hukonaesa — npoefeHue mccnego-
BaHWs, NepecMOTp W pefakTvpoBaHue pykonwucy; A.K0. 3onoma-
pes — MpoBefEeHUe UCCefoBaHWsA, NEPECMOTP U peaaKT1poBaHue
pykonucu. Bce aBTopbl 0gobpunu pyKonuce (Bepcuto ans nybnm-
Kaumw), a TaKkxe COMacuinCb HeCTU OTBETCTBEHHOCTb 3a Bce
acneKTbl paboThl, rapaHTMpys Hadsexallee paccCMOTPEHWE W pe-
LLIEHWe BOMPOCOB, CBA3aHHbIX C TOYHOCTHIO M A0OPOCOBECTHOCTHIO
nioboit ee yactu.

BbnaropgapHocTu. AsTopbl npu3HatenbHbl nepesogumky M.I0. [daii-
HEKO 3a NOAEPHKY.

3Ttnyeckuii kommter. [poBefeHne 1ccnenoBaHWs ofobpeHo o-
KasbHbIM 3TUHECKUM KOMUTETOM [leTCKOr0 Hay4HO-KAMHUYECKOrO
LieHTPa MHGEKLMOHHLIX bonesHel MenepansHoro MeauKo-6buono-
rudeckoro arextctea (N 105 or 11.09.2018). Bee yuacTHMKM uccne-
L0BaHua [obpoBonbHO noanucanu hopMy MHGOPMUPOBaHHOTO CO-
rnacvs 40 BKIIOYEHWS B UCCefoBaHue.

UcTouHuku duHaHcupoBaHma. OTCyTCTBYIOT.

PackpbiTe MHTepecoB. ABTOpbI 3aABNIAOT 06 OTCYTCTBUM OTHOLLE-
HWI, BeATeNbHOCTY W MHTEPECOB 3a NOC/EAHWE TP M0ia, CBA3aHHbIX
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C TpeTbUMM NnuaMK (KOMMEPYECKMMM U HEKOMMEPYECKUMM),
MHTEpeChl KOTOPbIX MOTYT ObiTb 3aTPOHYTHI COEPIKaHWeM CTaTby.
OpuruHanbHocTb. [lpy co3gaHWMM HacToslen paboTbl aBTopbI
He MCNoNb30Banu paHee OnybAMKoBaHHbIE CBeeHUs (TEKCT, Unfio-
CTpaLMK, faHHbIe).

HocTyn K paHHbIM. Bce faHHble, NONyyeHHbIE B HACTOALLEM McCe-
[,0BaHWM, AOCTYMHbI B CTaTbE.
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