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L.V. Vasilyeva, E.N. Bezzubtseva, E.V. Gosteva, E.F. Evstratova REVIEWS
THE ROLE OF GENETIC AND METABOLIC DISORDERS
IN OSTEOPOROSIS

© KonnexkTns aBTopoB, 2021
YIK: 616.71-007.234-008.9+575.191
DOI 10.21886/2219-8075-2021-12-1-6-13

The role of genetic and metabolic disorders in osteoporosis
L.V. Vasilyeva, E.N. Bezzubtseva, E.V. Gosteva, E.F. Evstratova
N. N. Burdenko Voronezh State Medical University, Voronezh, Russia

Osteoporosis is a progressive multifactorial systemic disease of the skeletal system characterized by the damage of the
microarchitectonics of the bone tissue, which leads to the occurrence of low-energy fractures and impairment of the quality
of life of individuals. The risk factors for the development of osteoporosis include smoking, which inhibits calcium absorption
in the intestine and not only contributes to the reduction of bone density but also acts as a predictor of bronchopulmonary
pathology. The systemic inflammation that develops in patients with chronic obstructive pulmonary disease, associated with
the production of interleukins (IL)-6, IL-1, IL-8, and tumor necrosis factor - a, stimulates osteoclast-mediated bone resorption
and a low level of osteoprotegerin closes the circle. In clinical practice, the determination of markers of bone resorption is
required. This is a tartrate-resistant acid phosphatase, the 5f fraction of which signals the end of the resorption process; these are
hydroxypyridine crosslinks — pyridoline (PYD) and deoxypyridoline, that stabilize the bone collagen molecule. Genetic factors
also play an important role in the development of osteoporosis. The presence of the GG genotype or the G allele of the 283 A> G
polymorphism (Bsml) of the VDR gene is a predictor of osteoporosis of the lumbar vertebrae L1-L4. The substitution of cytosine
for thymine (C> T) in exon 17 of the calcitonin gene (CALCR) at position 1340 leads to the substitution of the amino acid proline
(CCQ) for leucine (CTG) at position 463 of the receptor protein molecule and affects bone density. But the most phylogenetically
ancient mechanism for regulating the development and maintenance of tissue homeostasis by controlling cell proliferation,
differentiation, migration, and apoptosis is the Wnt signaling pathway (SP-Wnt). Alterations in Wnt signaling observed in cases
of genetic mutations cause various diseases of the human skeleton. A systematic literature search was carried out using the
Scopus, PubMed, Web of Science databases.

Keywords: osteoporosis, osteoprotegerin, gene polymorphism, review.

For citation: Vasilyeva L.V., Bezzubtseva E.N., Gosteva E.V., Evstratova E.F. The role of genetic and metabolic disorders in
osteoporosis. Medical Herald of the South of Russia. 2021;12(1):6-13. (In Russ.). DOI 10.21886/2219-8075-2021-12-1-6-13.

Corresponding author: Ekaterina N. Bezzubtseva bezzubtsewa.ekaterina@yandex.ru.

Pouib TeHETHYECKNX U META00/TNYECKNX HAPYIIEeHU M
IIPU OCTEOIIOPO3e

JI.B. Bacunnesa, E.H. Be3sy6uesa, E.B. Iocresa, E.®. EBcTpaTroBa
Boponesxcckuti eocyoapcmeennoiii meOuyunckuti ynusepcumem um. H.H. Bypoenxo, Bopores, Poccus

Ocreonopo3 — 3TO HPOrpeANeHTHOE MYIbTN(AKTOPUATIBHOE CUCTEMHOE 3a00/IeBaHNe CKeleTa, XapaKTepu3yIolieecst Ha-
PYLIEHVEM MUKPOAPXUTEKTOHNKI KOCTHOI TKaHY, IPUBOZsIiee K BOSHIKHOBEHIIO HU3KOIHEPIeTIIECKX [IEPEIOMOB 1 YX Y-
IIaolee Ka4eCTBO >KM3HY MHANBUAYYMOB. K akTopaM pricka pasBUTUS 0CTEONOPO3a OTHOCST KyPeHIe, KOTOpPOe 3a CIET MH-
rnOMpPOBAHNS BCACBIBAHNS KA/IBIIVS B KUILIEYHIKE He TO/IBKO CIIOCOOCTBYET PA3BUTHIO CHIDKEHUIO INIOTHOCTY KOCTHOI TKaHM,
HO I SIBJIIETCS [IPEAUKTOPOM BO3HUKHOBEHIsI OPOHXO/IETOYHOI aTomornu. Pa3BuBaroleecs Ipy XpOHNYECKOI 00CTPYKTIB-
HOJ1 00/Ie3HM JIETKNUX CHCTEMHOE BOCIIAJIEHNE, CBA3aHHOE C BbIpab0TKOI MHTepeiikuHoB (VJ1)-6, VJI-1, UJI-8, dakropa Hekpo-
3a OIIyXOJIM O, CTUMY/IMPYeT OCTEOK/IACTOIIOCPENOBAHHYIO Pe30pOLMI0 KOCTHON TKaHH, 8 HUSKIUI YPOBEHb OCTEOIPOTOrepUHA
3aMbIKaeT IIOPOYHBIl KPYT. B K/IMHMYeCcKoiT IpaKTKe TpebyeTcs oImpefe/eHne MapkepoB pe3opOunu KOCTHOI TKaHU. DTO U
TapTpaT-pe3uCTeHTHasA Kncaad Gpocdarasa, 5 Gppakiysa KOTOPOt CUTHAIM3MPYET 06 OKOHYAHUM TIpOLiecca pe3opouuu; sTo u
TUJIPOKCUNIMPUANHOBBIE CIINBKY (mnpuponvH (PYD) u geokcummpyuonng), Ipuiaoliye CTabMIn3ano MoJeKyle KOCTHOTO
KOJIaTeHa. B pasBuTuM ocreornoposa He MOCIEAHIOI POIb UIPAIOT U TeHeTndeckue daxkropsl. Hamune renoruna GG nmn
awternst G nonmumopdusma 283 A> G (Bsml) rena VDR siBisieTcst IpegUKTOPOM OCTEONIOPO3a IOSICHIUYHBIX T03BOHKOB L1-L4.
3amena nurosuna Ha TuMuH (C> T) B sk3oHe 17 rena kanpryronuna (CALCR) B monmoskenun 1340 BeféT K 3aMeHe aMUHO-
kucnorsl mpomuua (CCG) Ha neriyn (CTG) B nonoxenny 463 MoeKybl OeKa-pelienTopa U BansAeT Ha IJIOTHOCTh KOCTIA.
Ho nan6onee QuoreHeTn4ecKy fPeBHUM MEXaHM3MOM PETy/LALNU Pa3BUTUSA M NOAfEPXKaHNUsI TOMEOCTasa TKaHell 3a Cuér
KOHTPOJIs Tpoudeparyi, suddepeHnmanmm, MUrpaLum 1 aloITo3a KJIETOK SB/IIeTCs CUrHaAbHbII myTh Wnt (CII-Wnt). V3-
MeHeHU B Ilepefade currana Wnt, Hab/rofaeMble Py FeHeTIIECKIX MY TAallMsIX, BBI3BIBAIOT Pas3/IIHbIe 3a00/IEBAHNS CKeleTa
gesoBeKa. CUCTeMHBII MOMCK JIMTePaTypbl IPOBOAMICS 10 6azaM HaHHBIX Scopus, PubMed, Web of Science.
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steoporosis is a progressive multifactorial

O systemic disease of the skeletal system that is

manifested by a decrease in the bone mass and

characterized by the damage of the microarchitecture

of the bone tissue, which leads to the brittleness of the
bones [1].

According to the World Health Organization, around
75 million people around the world suffer from osteopo-
rosis. The main risk group (around 80%) is represented
by menopause women, i.e. the disease is associated with
age-related changes in metabolic processes. Thus, the risk
of its development should be defined after 45 years old.
In industrially developed countries, senile osteoporosis is
widespread in men and women after 70 years old. Drug-in-
duced secondary osteoporosis or associated with different
pathology is also widespread. It is expected that annually
the rate of femoral neck fractures will increase from 1.7
mln (1990) to 6.3 mln by 2050 [2].

The risk factors for the development of osteoporosis
can be divided into genetically-related (non-modifiable)
and modifiable. The role of genetic predisposition is doubt-
less, as well as the influence of such external factors as vi-
tamin D deficit, lack of protein in food, hypodynamia, low
body weight, glucocorticoid therapy, external breathing
disturbances, smoking [3].

Smoking increases the risk of osteopathic fractures of
different localization by 1.29 times, femoral neck fractures
- by 1.8 times [4] because of disturbances in osteogenesis
that result from a decrease in the intestinal absorption of
calcium [5]. The density of bone tissue in smokers (more
than 20 packs/years) is 16% lower in comparison with non-
smokers [6]. The risk of vertebra and femoral bone fracture
in smokers is higher than in non-smokers. In ex-smokers,
the parameters of the mineral density of bone tissue T
were 0.064 units higher per every 10 years of remission [7].
Smoking not only contributes to a decrease in the density
of bone tissue but is also a predictor of the development of
bronchopulmonary pathology, which in turn, induces pul-
monogenic osteopenias.

The rate of occurrence of osteopenia in patients with
chronic obstructive pulmonary disease (COPD) varies
from 60 to 75.9%. The study included 95 patients with
COPD (30 women and 65 men). The mean age of patients
was 54.211.4 years old, the duration of the disease was from
4 to 22 years old. A decrease in forced expiratory volume
in 1 second was associated with a decrease in the density of
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bone tissue (r =-0.86, p < 0.01) [8]. Systemic inflammation
in patients with COPD, associated with the development
of interleukins IL-6, IL-1, IL-8, and TNF-a, stimulates os-
teoclast-mediated resorption of the bone tissue [9]. Apart
from the specified anti-inflammatory cytokines, a lot of at-
tention is paid to the factors that were united in the system
of “osteoprotegerin (OPG) - receptor activator of nuclear
factor kappa-B ligand” that regulate bone resorption in the
norm and pathological condition [10].

OPG is a glycoprotein from the family of tumor necro-
sis factor (TNF) that is produced by the osteoblastic cells
[11]. The mechanism of its action is in the neutralization
of the receptor activator of nuclear factor kappa-B ligand
(NF-kB)- RANKL. Thus, the interaction between the acti-
vator of NF-kB- RANK receptor and its RANKL ligand on
the surface of pre-osteoclasts is blocked, which leads to the
inhibition of the final stage of osteoclast differentiation and
bone resorption [12]. In 43 out of 55 patients with COPD,
osteopenic syndrome was diagnosed: the level of OPG in
the serum was lower than in the control. An increase in
the severity of COPD was characterized by a lower level of
OPG. Besides, there was an inverse correlation between the
level of TNF-a and myelin basic protein. At the same time,
the content of TNF-a positively correlated with the level of
B-CrossLaps [10].

B-CrossLaps are C-terminal telopeptides that are
formed after the degradation of collagen type I that repre-
sents 90% of the organic matrix of bones. In the norm, mi-
nor fragments of collagen formed after bone degradation
get into the bloodstream and are excreted with the kidneys.
In patients with osteoporosis, collagen type I is destructed
in great amounts, so the number of collagen fragments in
the blood increases [13-14]. Patients with COPD have a
sharp increase in the level of CrossLaps (CL-component of
C-terminal telopeptide collagen type I) nearly by 3 times in
comparison with the control group [8].

Markers of degradation are represented by a tartrate-
resistant acid phosphatase (TRAP) (osteoclast-regulating
protein) and free products of degradation of collagen type
I: pyridolin (PYD), deoxypyridolin (DPD), N-terminal
telopeptide, and cross-linked C-telopeptide [15].

TRAP from the family of acid phosphatases has been a
cytochemical marker of osteoclast functioning since 1959
[16, 17]. Its effect is in the transcellular transport of mi-
crobubbles with the products of bone degradation [18-20].
Presently, there are five different forms of this enzyme.
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They are produced by tissues (spleen, bone tissue, prostate)
and cells (platelets, erythrocytes, macrophages). All five
isoforms are suppressed by L(+)-tartrate, except for iso-
enzyme-5. There are two types of TRAP-5: 5a-containing
sialic acid expressed by macrophages and 5B-containing
acid that is synthesized only by osteoclasts, directly reflects
their activity, and is measured by the colorimetric method
[21, 22]. Besides, TRAP-5pB dephosphorylates osteopontin
and bone sialoprotein, disturbs their links with integrins
a B., and signals the end of resorption [21].

A molecule of bone collagen is stabilized by hydroxypyr-
idine cross-links of PYD and DPD that are formed during
the extracellular maturation of collagen [23]. During dis-
organization of the bone tissue, the cross-links get broken
and their fragments get into the bloodstream and excreted
with the urine [24, 25]. It should be mentioned that the
level of cross-links reflects the degradation of only mature
collagen and not newly formed, and the content of PYD
and DPD does not depend on the character of the nutri-
tion. PYD and PDP have a high affinity to skeletal tissues.
Even though PYD is detected in the cartilaginous tissue,
ligaments, and vessels, and DPD - primarily in the bone
tissue and dentine, their presence indicates destruction of
the bone tissue because the level of metabolism in bones
is higher than in the above-mentioned tissues. Presently,
the detection of these cross-links is possible by a highly-
sensitive method of liquid chromatography with mass-
spectrometry and a silicon dioxide column [26].

Radioimmunoassay is used for the evaluation of the lev-
el of amino and carboxyterminal telopeptides (NTX(NTP)
and CTP(CTX), respectively) that are the terminal parts
of a collagen molecule. CTP (CTX) have 4 isoforms (a-L
form, B-isomeric peptide (B-L)), and a- and - D-isomers.
The measurement of NTX(NTP) is based on the evalua-
tion of monoclonal bodies to antigen determinant of a-2
collagen chain. The identification of these forms provides
information on the age-related changes in the metabolism
of the skeleton of the healthy population and patients with
connective tissue diseases [27].

Disorders in the formation of collagen in the bone tis-
sue manifested as a decrease in the number of cross-links
in collagen chains were revealed in in vivo and in vitro
studies in patients with a high level of homocysteine [28].
The Hordaland Homocysteine Study [29] that included
2639 women and 2127 men aged 65 to 67 years old re-
vealed an increase in the risk of femoral neck fractures
in women with a high level of homocysteine (215 uM) in
comparison with women with a low level (<9.0 uM). This
is explained by the fact that hyperhomocysteinemia can
be associated with a polymorphism of methylenetetrahy-
drofolate reductase, MTHER (type C677T: TT), which ex-
erts a negative effect on nervous, vascular, and endothelial
cells, osteoblasts, and osteoclasts through an enhancement
of the oxidative stress and increase in the level of the final
products of glycation that lead to a decrease in the bone
strength [30, 31].

It is difficult to underestimate the importance of vita-
min D (VD) in the maintenance of adequate mineraliza-
tion of bone tissue and skeleton formation. This vitamin
regulates more than 2000 genes in a human organism
[32]. In the skin, under the effect of ultraviolet light with
wavelength 290-315 nm, Vitamin D3 is synthesized out
of 7-dehydrocholesterol. In plants, vitamin D2 is synthe-
sized through a modification of ergosterol. VD that gets
absorbed with food and synthesized in the skin undergoes
a series of transformations in the liver under the influence
of 25-hydroxylase of mitochondria (CYP 27A1) and mi-
crosomes (CYP2R1) with the formation of calcidiol and
ergocalcidiol. In the proximal sections of kidney tubules,
these molecules turn into calcitriol and ergocalcitriol (ac-
tive hormonal forms of VD). It was noted that the intensity
of the formation of active forms directly depended on the
level of protein that binds VD and albumin, which are syn-
thesized in the liver and transport metabolites of VD. It
can be concluded that disorders in the protein synthesiz-
ing function lead to a deficit of transport proteins, and as a
result, to a deficit of VD and osteopenia [32, 33].

As it was mentioned before, the final stage of the activa-
tion of VD metabolites is performed in the kidneys. This
process is catalyzed by a mitochondrial enzyme from a
cytochrome P450 family 1a-hydroxylase (CYP 27B1). The
activity of CYP 27B1 and synthesis of VD by the kidneys
are stimulated by parathyroid hormone and insulin-like
growth factor. The mechanisms of resistance to vitamin
D depend on the level of 1a-hydroxylase because calcidiol
converted by CYP 274B1 to calcitriol is required for the
establishment of the links with the receptors of VD in
the target organs for the formation of the gene response
through the formation of X-receptor complex that induces
the expression of calcium cationic canals in the intestinal
epithelium [34].

The influence of a genetic factor in the development of a
decreased bone density was studied by several authors [13,
34, 35, 36]. One of the gene candidates for the development
of osteoporosis is a polymorphism of the gene receptor of
vitamin D (VDR). This gene is localized in the chromosome
12q13.11 and contains a number of mononucleotide
polymorphisms, including polymorphism Bsml. A total
of 525 women in postmenopause were examined [35]
(38-88 years old). The study [35] on the association of
genotypes and alleles of polymorphism 283 A > G (Bsml)
of the gene VDR showed that genotype GG or allele G of
the polymorphism 283 A > G (Bsml) of the gene VDR
was a predictor of osteoporosis of lumbar vertebra L1-L4.
However, there was no association of this polymorphism
with a decrease in the density of the bone tissue of the
proximal section of femoral bones and the distal section
of the antebrachium revealed. This discrepancy can be
explained by the prevalence of the spongy material in
the proximal sections of the femoral bones and distal
sections of the antebrachium, and in the lumbar vertebra -
trabecular substance.
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Polymorphism of the gene receptor of calcitonin
(CALCR) is also considered as a genetic predictor
of osteoporosis [37]. Calcitonin is a hormone that is
synthesized in the parafollicular cells of the thyroid body
and regulates calcium and phosphorus metabolism in
the organism. Bone tissue is a target organ for calcitonin
and the inhibition of bone resorption is the main activity.
CALCR occupies site 7q21.3 and codes the isoform-1 of a
highly-sensitive receptor for calcitonin. A replacement of
cytosine with thymine (C>T) in the exon 17 of the gene
CALCR in position 1340 leads to a replacement of proline
(CCQG) with leucine (CTG) in position 463 in a molecule
of protein receptor and influences the density of bones [38,
39]. It was established that allele C of the polymorphism of
the gene CALCR leads to a decrease in the bone density,
and the risk of osteoporosis depends on the physiological
condition of the organism (adolescents, pregnant or
lactating women) [37].

The genes of bone tissue remodeling also include the
gene of lactase LCT (LPH) 13910 T>C and the gene of
collage COL1A1 2046 G>T [36]. The function of the gene
LCT (LPH) is the coding of the amino acid structure of
the lactase that is synthesized in the small intestine and is
necessary for lactose (milk sugar) splitting. Usually, this
enzyme functions in children. In adults, it is not produced,
which leads to intestinal disorders associated with lactose
intolerance. Mutation in the site LCT (LPH) 13910 leads to
a disturbance in the regulation of transcriptional activity of
the lactase gene, while a normal variant of polymorphism
C correlates with a decrease in the production of lactase
in adults and a mutant T - with its maintenance. Thus,
homozygotes in the allele C cannot digest lactose and
homozygotes in the allele T can. Women in the post-
menopausal period who have allele C are prone to
osteoporosis and require a prescription of calcium-based
drugs [36].

The role of COL1A1 is in the coding of protein sequence
al of the collagen chain of type I. Multimorphism of
COLI1ALl is characterized by a replacement of guanine
with thymine, which leads to disturbances in the site of
binding for the factor of transcription in the area of the first
intron. In patients with allele T (especially homozygote)
of this polymorphism, idiopathic osteoporosis develops.
Heterozygotes in the allele G/T have the lowest mineral
density of bone tissue in comparison with homozygotes
G/G [36]. Ninety-seven women with osteoporosis (49
Russians and 48 Buryats aged 50 to 80 years old) were
studied. In the group of Buryat women, an accumulation
of a recessive allele A of the gene VDR (Bsml1 c.IVS7G>
A) was observed, which increased the risk of osteoporosis
in individuals. Allele C of polymorphism (LCT) -13910
T>C was associated with the development of osteoporosis
among Buryat women. When Buryat women had allele A in
the gene VDR Bsm1 c.IVS7G> A and the allele C of lactase
LCT -13910 T>C, they had a higher risk of the development
of osteoporosis than Russian women. Genotypes G/T and
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T/T of the gene polymorphism COL1A 12046 G-> T were
associated with the development of osteoporosis among
the population of both nationalities.

However, a special role in the regulation of bone
homeostasis is occupied by one of the most ancient
phylogenetically formed mechanisms - Wnt, signaling
pathway (SP-Wnt), which controls the bone tissue due
to the influence on the process of differentiation of
mesenchymal stem cells, stimulation of replication of
pre-osteoblasts, inhibition of apoptosis of osteoblasts and
osteocytes [40-42].

First, the role of SP-Wnt was mentioned in the
regulation of the bone tissue density in 2001, when such
an osteoporosis syndrome as pseudoglioma was revealed,
which was characterized by a combination of a decrease in
the mineral density of the bone tissue, retinal detachment,
and cataract. This syndrome is inherited by an autosome-
recessive type due to a mutation in the gene LRP5 in
the 11* chromosome, which leads to a decrease in bone
formation due to inhibition of SP-Wnt [43]. Mutation in
the allele LRP5 can initiate the development of juvenile
osteoporosis. The study included 235 Finnish men aged
18.3 to 20.6 years old. Only polymorphism A1330V LRP5
was significantly associated with the parameters of bones.
In comparison with patients with genotype AlaAla (n =
215), patients with genotype AlaVal (n = 20) had the bone
mineral content (BMC) of the lower part of the femoral
neck P =0.029 and bone mineral density (BMD) P = 0.012,
BMC of trochanter P = 0.0067 and BMD P = 0.015, and
general BMC of the femoral bone (P = 0.0044) and BMD
(P =0.0089) [44].

The antagonists of SP-Wnt also include one of the rep-
resentatives of the DAN glycoprotein family (differential
screening selected gene aberrant in neuroblastoma) -
sclerostin [45]. Sclerostin is synthesized by osteocytes and
binds with the receptor of lipoproteins of very low density
5 (LRP5; main membrane-associated cofactor of the Wnt-
signal pathway) on their surface, as well as closely inter-
acts with the coreceptor LRP6. Such interaction leads to
SP-Wnt blocking and thus, the impossibility of osteoblas-
togenesis [46].

Specialists in practical healthcare need to be able to use
and interpret the above-mentioned markers for the evalu-
ation of the mineral density in patients with a predisposi-
tion to osteoporosis. During the past years, a lot of bio-
chemical, molecular, and genetic factors have been studied
in the development of osteoporosis. A special direction in
these studies is the genetic regulation of bone remodeling.
For this reason, this area is perspective in practical applica-
tion for the diagnostics and treatment of osteoporosis.
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The first coronavirus NCoV-B814 was isolated from humans in 1965 and did not survive to the present time. For a long time,
it was believed that coronaviruses were not pathogenic to humans. They were not included in the list of particularly dangerous
infections and represented a serious problem exclusively in veterinary medicine. But in 2002, after the SARS outbreak, scientists’
opinions changed. A new subtype of the coronavirus called SARS-CoV penetrated the human population. In 2012, it was possible
to discover natural foci of Middle East Respiratory Syndrome. The epidemic of a new coronavirus infection that emerged in late
2019 and early 2020 attracted the attention of scientists around the world. The priority was a detailed and close study of all the
varieties of this virus. This review describes seven types of coronaviruses that can cause emergencies in populations around the
world.
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KopoHaBHpyChI UeI0BEKAa, CIIOCOOHbIE BbI3bIBATH
Ype3BblUaHbIE CUTyaIlUH
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ITepserit koponasupyc HCoV-B814, Bbie/ieHHbIT OT 4e/I0BeKa, ObUI M30/IMPOBaH B 1965 I. U He COXPAHWMIICS /{0 HAIINX
nHeit. Jlonroe BpeMs CYMTAIOCh, YTO KOPOHABMPYCHI HE CIOCOOHBI BBI3BIBATH OIACHBIE /LA JKM3HU 3abonmeBaHusa. OHM He
BXOZV/IN B CIVICOK 0CO00 OIMacHBIX MHQEKINIT, 2 CephE3HYI0 MPO6/IEMY ITPeCTAB/IIN UCKIIYNTENbHO B BeTepuHapyu. Ho ¢
2002 1., moc/ie BCIBILIKHU TSKENOTO OCTPOrO PeCIMpaTOPHOTO CMHAPOMA, MHEHME YUeHBbIX M3MeHMIoch. HoBblil moaTum Ko-
POHaBMpYyca IPOHUK B MONY/LALVIO Mofeit u nomyynn HasBanue SARS-CoV. B 2012 1. yganoch OTKpBITh IPUPOJHBIE OYaryu
B/IKHEBOCTOYHOTO PeCMpaTOPHOro CMHApoMa. BosHukiras B KoHie 2019 T. anupieMust HOBOJT KOPOHABUPYCHON MHpeEKINU
MpuBJIeK/Ia K cebe BHUMaHIE MCCIefoBaTerneil Bcero mupa. [leppoodepeHoii 3ajadelt CTajo MogpoOHOe U IPICTAIBHOE U3Y4e-
HIIe BCeX PasHOBMIHOCTEN JaHHOTO BUpyca. B JaHHOM 0030pe OMMCcaHbl CeMb BUJJOB KOPOHABUPYCOB, CIOCOOHBIX BbI3HIBATDH
Ype3BbIYalHbIe CUTYalMM CPefy HaCeTleHUA BCEro MUpa.
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n the 1930s, after numerous studies, coro-
I naviruses were officially acknowledged
pathogenic for animals. Thirty years after, the
strains were identified that caused respiratory diseases
in humans [1].

Presently, coronaviruses form the largest group
of the order Nidovirales that includes such families as
Coronaviridae, Arteriviridae, Roniviridae, and Mesoviri-
dae. The Coronaviridae family consists of two subfami-
lies Coronavirinae and Torovirinae. Coronaviruses are
divided into 4 genera: Alphacoronaviruses, Betacorona-
viruses, Gammacoronaviruses, and Deltacoronaviruses.
Initially, within the genus Betacoronavirus, the viruses
were divided into lines A, B, C, and D that were later
renamed Embecovirus (previous line A), Sarbecovirus
(previous line B), Merbecovirus (previous line C), and
Nobecovirus (previous line D) [2]. These 4 lines are clas-
sified into subgenera of Betacoronaviruses.

Among numerous representatives of the family, sev-
en coronaviruses can cause diseases in humans (Table
1). Four viruses (HCoV-229E, HCoV-NL63, HCoV-
0C43, and HCoV-KHU]1) are etiologic agents of acute
respiratory viral infections (ARVIs) of light or moderate
severity. Two viruses are capable of causing lethal dis-
eases: severe acute respiratory syndrome-related coro-
navirus 2 (SARS-CoV) and Middle East respiratory syn-
drome-related coronavirus (MERS-CoV). The 7 virus
(SARS-CoV-2) is a novel coronavirus. The first case of
infection was registered in China at the end of 2019. At
the beginning of 2020, SARS-CoV-2 spread all over the
world [3, 4].

Human coronaviruses HCoV-229E
and HCoV-OC43

In 1965, Tyrrell and Bynoe were the first to cultivate
the virus that was isolated from the respiratory tract
of a boy with regular cold by means of passage in the
embryonal cultures of the organs of the human trachea
[5, 6]. The first official scientific publication dedicated
to coronaviruses is dated November 16,1968 in the
journal Nature. It was proposed in the article to unite
these viruses into a group of “coronaviruses” because of
a typical morphology of virions 229E and OC43 with
a precisely expressed corona-like enclosure (20 nm) of
roundish pleiomorphic particles (120-160 nm) [7].

By a degree of pathogenicity, Coronaviridae were
classified as

o Group IV of pathogenicity that included HCoV-

229E and numerous animal viruses;

o Group III of pathogenicity that included viruses

HCoV-OC43 and closely related animal viruses
[6].

According to the official data obtained from different
studies on volunteers included in the “healthy group’,
it was established that viruses HCoV-229E and HCoV-
OC43 caused a regular cold [8, 9]. Since then, HCoVs
were considered relatively pathogenic respiratory
viruses.

It was proved experimentally that HCoV-229E
and HCoV-OC43 were characterized by droplet
transmission. Volunteers infected with this virus
produced it within 5 days starting 48 hours after

Table 1/ Tabnuia

Classification of Coronavirinae viruses
Knaccupukanus supycos Coronavirinae

H?nce— Pog/ Toxpon/ JIvaus/ Bupycoi/ Kopg mo MKB-10/
L gender Subgenus Line Viruses Code according to ICD-10
Subfamily
Corona- Alphacoronaviruses | Duvinacovirus HCoV-229E
virinae Setracovirus HCoV-NL63

Betacoronaviruses Embecovirus A HCoV-0C43
A HCoV-HKU1
Sarbecovirus B SARS-CoV U04 Tsxénplit ocTpbIil pecnupa-
TOPHBI CMHIPOM
U04 Severe Acute Respiratory
Syndrome
B SARS-CoV-2 U07.1 COVID-19, Bupyc npeHTn-
¢unuposan
U07. 1 COVID-19, virus identified
Merbecovirus C MERS-CoV
Gammacoronaviruses
Deltacoronaviruses
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infecting, which corresponded to the appearance of the
first symptoms of the disease [10].

The studies showed that infection HCoV-229E was
performed by the inoculation of the mucous membranes
of the respiratory tract. The exudation of plasma of
the nasal mucosa and increased levels of interferons y
(IFNy) in the samples of nasopharyngeal lavage directly
depended on the severity of symptoms [11].

The viral load of the respiratory tract reached
its maximum within the first three days after the
infection and sharply decreased one week later, which
was associated with the appearance of acquired active
immunity in humans [12].

Starting from 2000, representatives of the
Coronaviridae family were revealed that caused severe
respiratory diseases that could result in a lethal outcome.

Human coronavirus SARS-CoV

The first case of the disease caused by SARS-CoV
was registered in Shanlan, Guangdong province, in the
south of China in November 2002. The transmission of
the infection primarily occurred in hospital conditions.
On average, one infected patient infected 3-4 people
that they contacted. Italian doctor Carlo Urbani, who
was a member of “Doctors Without Borders”, was the
first to identify the observed disease as novel. Carlo
Urbani got infected during the treatment of a patient
with SARS and died. The strain of the isolated virus was
called after this doctor SARS-related human coronavirus
Urbani (SARS). Due to Carlo Urbani and his colleagues’
activities, it was possible to stop the spread of SARS [4].

In 2003, it was shown that the infecting agent of the
disease was an earlier unknown variant of coronavirus.
It was named SARS-CoV. Its genome organization
was similar to coronavirus. However, phylogenetic
analysis and comparison of the sequences suggested
that SARS-CoV was not related to any of the viruses
described before. Its virions contained a plus-strand of
polyadenylated RNA 16-30 kb long (coronaviruses have
the largest genome that threefold exceeds the genome of
other viruses) [13]. SARS-CoV was classified as Group
III pathogenicity accepted in the Russian Federation.

Based on the conducted studies, a hypothesis was
made in the primary penetration of the virus into the
human population when they ate civet meat because
coronavirus isolated from these animals was inactivated
by the blood serum of patients with SARS-CoV [14, 15].

Further, it was established that natural foci of
SARS-CoV virus were associated with the habitats of
Chiroptera, primarily, bats. Besides, SARS-CoV-like
viruses were isolated from horseshoe bats Rhinolophus
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and species that belonged to other genera found in Asia
(primarily, China), Africa, Australia, Europe, and the
USA. It is impossible to exclude direct transmission of
the infection to humans via the wastes of bats that can
live in the attics of living facilities [3, 16].

The severity of the disease varied from a light to
severe form with a lethal outcome. In the majority of
patients, the disease developed to a light or moderate
degree with signs of regular ARVI, quick recovery, and
specific immunity. However, some patients developed a
severe form of pneumonia, associated with severe acute
respiratory syndrome [17, 18].

The spread of the disease was stopped in 2003 by
highly effective global measures taken by the systems
of healthcare worldwide. Presently, SARS does not
circulate among the human population [19, 20].

As it was noted above, coronaviruses are capable
of evolving and adapting to new hosts. The outburst
of atypical pneumonia returned coronaviruses to the
center of researchers’ attention. As a result, two more
representatives of the Coronaviridae family that could
cause diseases in humans were isolated.

Human coronaviruses HCoV-NL63 and HCoV-
HKU1

In 2004, Dutch scientists in the Netherlands were
the first to isolate a novel virus HCoV-NL63 (Human
coronavirus NL63) from a seven-month-old child with
bronchiolitis. This virus was classified as Group IV of
pathogenicity [21-23].

In January 2005, researchers from the University of
Hong Kong isolated a novel human coronavirus HKU1
(HCoV-HKU1 — Human coronavirus HKU1) from
a 71-year-old patient with acute respiratory disease
complicated with bilateral pneumonia [24]. Hong
Kong University introduced the prefix HKU in the
classification of coronaviruses with a number of the
strain that is met in the names of numerous viruses.
HCoV-HKU1 virus was classified as Group III of
pathogenicity.

HCoV-NL63 and HCoV-HKU1 are one-strand
positive RNA viruses. The majority of patients had
such symptoms as rhinorrhea, fever, cough, and hissing
respiration. The disease manifestations included
bronchitis and pneumonia [25, 26].

The first cases of infection of people with HCoV-
NL63 were registered among infants with a severe
infection of the lower respiratory tract in the inpatient
conditions, while the first cases of HCoV-HKU1
infection were registered among senior patients with
the main comorbid diseases of the respiratory and
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cardiovascular systems. Presently, HCoV-HKU1 is also
registered in children with acute respiratory diseases
and infections of the upper or lower respiratory tracts
(21, 26].

As a rule, diseases caused by HCoV-HKU1 and
HCoV-NL63 viruses are not life-threatening, especially,
for healthy people. It was suggested that HCoV-NL63
and HCoV-HKUI, as well as HCoV-229E and HCoV-
OC43, are capable to provoke diseases with expressed
clinical symptoms only in children, senior people, and
those who have immune disorders [27].

From 2006 to 2012, coronaviruses were actively
studied. In June 2012, a new representative of this family
was isolated, which was called MERS-CoV.

Human coronavirus MERS-CoV

In June 2012, in Jidda (Saudi Arabia), a virologist Ali
Mohamed Zaki isolated a novel coronavirus from the
sputum of a patient who died because of severe viral
pneumonia complicated by an acute kidney injury. By
many signs, the virus was close to SARS-CoV. Thus,
the novel infection was called Middle East respiratory
syndrome.

Initially, the virus MERS-CoV was planned to be
called a “virus of acute respiratory syndrome with
kidney injury” but it was soon revealed that kidney
injury was not a leading pathology, so for some time,
the term “novel coronavirus” (HCoV-EMC/2012) was
used. In May 2013, the virus was called MERS-CoV by
the International Committee on Viral Taxonomy [28].

Even though the transmission of a virus between
people was not intensive, MERS-CoV caused two major
outbursts in Saudi Arabia (2012) and South Korea (in
2015), wherein the general number of confirmed cases
exceeded two thousand at the level of lethality 35% [29].
In senior patients, especially those who had comorbid
pathology, the infection caused by MERS-CoV had a
sore severe development and often had a lethal outcome
[28].

The virus MERS-CoV is a linear non-segmented
one-strand positive RNA. By the degree of pathogenicity,
the virus was classified as Group II by the classification
accepted in the Russian Federation.

It was suggested that bats could be not the only
reservoir of MERS-CoV. Some data confirmed the
possibility of carriership in Erinaceus europaeus.
Besides, it is possible that camels can host MERS-CoV
[30].

It was established that MERS-CoV strains isolated
from camels were completely identical to the strains
isolated from humans. Besides, antibodies specific to
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MERS-CoV were often found in the samples of serum
obtained from camels from the Middle East, Africa, and
Asia collected in 1983. This, it is suggested that viruses
circulate in the blood of camels for more than 30 years.

Numerous studies officially confirmed that the
natural reservoir for MERS-CoV is a bat (Chiroptera).
The virus isolated from one of the patients was identical
in the molecular-genetic aspect to the virus isolated
from pouched bats (Taphozous perforatus) from the
family of shelf-tailed bats (Emballonuridae) [31]. Bats
expressed virus with saliva, urine, and feces, that could
become the source of infection for humans and other
animals. Pouched bats were met not only in the south
of the Arabian Peninsula but also in the western part of
the Hindustan peninsula. Thus, it cannot be excluded
that the areas of natural foci of MERS-CoV were wider
than it was believed. It was shown that MERS-CoV was
capable to reproduce in the primary cellular structures
obtained from bats in different taxonomic groups:
short-tailed leaf-nosed bats (Phyllostomidae, Carollia)
and rousettes (Pteropodidae, Rousettus) [32].

Researchers from Saudi Arabia conducted a
serological investigation in the territory of Oman
to reveal MERS-CoV in the populations of farm
animals. It showed that 100% of dromedaries (Camelus
dromedarius) had antibodies against subunit S1 of the
spike protein MERS-CoV. Further, direct evidence
was obtained of the circulation of MERS-CoV variants
identical to the epidemic ones in the organism of camels
and the possibility of infection of humans from these
animals [33]. Wing-handed animals contaminated
camels during their day’s rest in the barns for livestock.
It was revealed that there were no specific antibodies in
dromedaries to MERS-CoV in Africa, including Canary
Islands [32]. Along with this, specific antibodies to
MERS-CoV lacked in dromedaries in Australia [34],
which indicated that these animals could not be the
main host of MERS-CoV. Specific MERS antibodies
were revealed in alpacas from Qatar (Vicugna pacos)
[35]. Probably, all Tylopoda (Artiodactyla: Tylopoda)
are sensitive to virus MERS-CoV and can be an
intermediate link between the host and indicator of
this virus if there is a natural reservoir —Chiroptera
that contain the virus. This suggestion agrees with the
lack of specific immunity in Bactrian camels (Camelus
bactrianus) in non-endemic for MERS-CoV territories
in Kazakhstan [36], Mongolia [37], and Northern China
[38].

Even though the search for hosts of MERS-CoV
among farm animals (bovine cattle, horses, goats,
sheep) did not bring results, these studies significantly
stimulated the study of coronaviruses in the populations
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of mammals apart from Chiroptera.

There is evidence of transmission of MERS-CoV
from humans to humans and the only source of infection
is an infected human. However, the transmission of
MERS-CoV from a human to a human occurs only after
close contact with an infected person, for example, in
medical institutions or when the secondary infection is
added.

Presently, in Saudi Arabia, MERS-CoV is a serious
threat to the human population because millions of
religious people from 184 countries travel to Hadj or
Umru, which can provoke new epidemics with a wider
areal of spread. The last case of infection with MERS-
CoV was registered in Saudi Arabia in February 2020 in
a senior man with several chronic diseases.

Coronavirus infection SARS-CoV-2

At the end of 2019, a novel lethal virus appeared in
the People’s Republic of China (PRC). The virus caused
pneumonia in Hankow, Hubei province, China. The
quick spread of the virus started the epidemics in China,
which was followed by a pandemic. In February 2020,
the World Health Organization (WHO) called the infec-
tion “COVID-19” (COronaVIrus Disease 2019)'.

On February 11, 2020, the International Committee
on the Taxonomy of Viruses called the novel coronavi-
rus SARS-CoV-2. The genetic sequence of SARS-CoV-2
was similar to the sequence SARS-CoV at least by 79%.

The analysis of the genetic basis of S-protein Spike,
conducted by the specialists of the leading scien-
tific centers in the USA, Australia, and Great Britain,
showed that because of the occurred mutations in the
receptor-binding domain of spike-like proteins, SARS-
CoV-2 (unlike other coronaviruses) acquired a capabil-
ity of binding to ACE2 receptor. It was suggested that
for such an uptake, ACE2 also had to undergo certain
genetic changes. This shows that the capability of SARS-
CoV-2 to infect humans is the result of natural selection
[39-41].

The first cases of the disease were associated with the
sea product market in Hankow that sells poultry and
meat of exotic animals (bats, snakes, pangolins). How-
ever, the specialists from the tropical botanical garden
in China Academy of Sciences concluded that it was
not the primary focus of the disease spread because the
first cases of infection with novel coronavirus were reg-
istered in November 2019 and were not connected [42].

Besides, an epidemiological association was established
between the trips of patients to PRC from neighboring
countries. The largest number of infected people was re-
vealed in the southern-eastern part of China (84% of the
total cases in PRC) [43].

SARS-CoV-2 is a one-strand RNA-containing vi-
rus. It is Group II by the classification of pathogenicity.
SARS-CoV-2 is included in the list of dangerous dis-
eases.

The genetic assay of the virus that caused the disease
showed similarity with coronaviruses spread among
horseshoe bats. However, it is still not known if the bats
were the initial source of infection. Nowadays, the main
pathway of infection is human to human.

Scientists quickly established that SARS-CoV-2 was
highly contagious and it could survive up to 2 hours in
the environment and from several hours to 2 days on
the surfaces [44]. The incubation period after infection
is up to 14 days. All age groups are susceptible to the
virus. Senior patients with comorbid diseases are more
prone to a severe form. The main sources of infection
are the diseased, symptomless carriers, and patients in
the incubation period. Until now, the main pathways of
infection were droplet and contact. The vertical pathway
between the mother and newborn was suspected when
a newborn was diagnosed with the novel coronavirus
infection 30 hours after the birth in a hospital in
Hankow. Besides, it is suggested that infection gets to
the organism via the conjunctiva because conjunctival
epithelium can be infected with aerosol or other
biological liquids containing virus [45].

At the beginning of the epidemic spread, virus prop-
erties had a stable character with the clonal identity of
the virus SARS-CoV-2. Mass-scale screening studies al-
lowed the researchers to reveal the initial evolutionary
changes in the virus in different parts of the world. All
the viruses mutate with time and SARS-CoV-2 is not an
exception.

The sequencing showed that coronaviruses changed
slower than the majority of other RNA viruses because
of an enzyme that fixes potentially fatal errors of copy-
ing. The typical SARS-CoV-2 virus accumulates only
two single-letter mutations per month in its genome.
This rate is twice as lower than in flu and % lower than
in HIV. This study was conducted at the Basel Univer-
sity, Switzerland®.

The study of the University College of London
showed that in two viruses SARS-CoV-2 collected from

' Kenneth McIntosh Coronavirus disease 2019 (COVID-19): Epidemiology, virology, and prevention https://www.uptodate.com/contents/coronavirus-

disease-2019-covid-19-epidemiology-virology-and-prevention

? Electronic resource https://www.nature.com/articles/d41586-020-02544-6
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different parts of the world, only 10 RNA letters out of
29,903 differed from each other. This allows specialists
to monitor evolutionary changes in the virus. Lots of
mutations are not significant for the capability of the
virus to spread or cause diseases among humans. How-
ever, several genetic changes are evolutionary beneficial
for the virus and promote its spreading capacity. For
example, line B.1.1.7 (“British strain”) is a phylogenetic
cluster that quickly spreads in the south-east of Eng-
land. Before it was isolated at the beginning of Septem-
ber 2020, this line accumulated 17 specific mutations,
which indicated a significant evolution, probably, in the
chronically infected host. On December 28, 2020, this
variant was detected in nearly 28% of cases of SARS-
CoV-2 infection in England, and population-genetic
models suggest that this line spreads 56% quicker than
others. Line B.1.1.7 spread when SARS-CoV-2 was re-
vealed all over the world and started to dominate in
the existing population of the circulating variants. This
indicates a natural selection of the virus with higher
transmissibility at the population level. The measures
taken by public healthcare services (protective masks,
social distancing, and limit on social gathering) should
remain effective but the fight with a more transmissive
(“more contagious”) variant will require stricter mea-
sures worldwide. Eight mutations in line B.1.1.7 involve
spike glycoprotein (S-protein). It is suggested that these
mutations can influence the binding of ACE2 and virus
replication. Another coronavirus strain, also with a mu-
tation in the receptor-binding domain, quickly spreads
in South Africa. The influence of the mutation on anti-
genicity is still understudied'.

Since SAR-CoV-2 already spread in all the continents
and the number of infected people is still growing, the
primary task of the systems of healthcare all over the
world is specific measures of prevention. In December
2020, different medical institutions and pharmaceutical
companies were working on more than 200 potential
vaccines.
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On August 11, 2020, in Russia, a vaccine “Gam-
Covid-Vac (Sputnik V)” was invented at the Scientific
and Research Center of Epidemiology and Microbiology
named after Gamaleya.

Later, on October 13, 2020, Russia announced
the registration of another vaccine “EpiVacCorona”
developed by the State Scientific Center of Virology and
Biotechnology “Vector” (Rospotrebnadzor).

Another perspective variant that entered the stage of
clinical studies is the whole-virion vaccine (Chumakov
Federal Scientific Center for Research and Development
of Immune-and-Biological Products of Russian
Academy of Sciences, Moscow).

According to the WHO, in 2021, clinical studies of
63 candidate vaccines are carried out all over the world.
It is proved that people have a high susceptibility to
coronavirus: all age groups are prone to this disease.
Antigen diversity of viruses provides a high rate of re-
infection.

The appearance of new representatives of the
coronavirus family provides the rationale for their
further study to choose promising preventive (anti-
epidemic) measures, improve specific prevention, and
develop vaccines.

The current generation witnessed a pandemic that
is extraordinary for modern life. Presently, specialists
all over the planet are working on effective measures
against COVID-19. Quarantine measures and sanc-
tions are introduced for their violation. Humankind has
yet to evaluate and comprehend the scale of the social-
economic damage and consequences of human losses.
Time will show how society will change after the CO-
VID-19 pandemic.
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The new molecular targets for antidepressants
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The efficacy of depressive disorders treatment is insufficient. It is explained by an incomplete understanding of both
pathogenesis of depression and antidepressants mechanism action. An improvement of the treatment efficacy of depression
disorders is closely associated with complete knowledge of the pathogenesis of disorders and antidepressant mechanism of action.
The effect produced by the first line of antidepressants prescribed currently in the clinical practice includes the accumulation of
monoamines and prolonged activation of their membrane receptors. However, a decrease in the membrane receptors density
evoked by prolonged activation of monoaminergic receptors is counteracted by the second line of antidepressant activity. It
is associated with the expression of inducible regulatory protein SI00A10 (p11) and its partners. In this review, the authors
examined the structure and function of protein pll, its interaction with such proteins as annexin A2, Ahnak, chromatin-
remodeling factor SMARCA3. The authors analyzed the influence of p11 on the membrane density of serotonin 5-HT1B and
5-HT4 receptors, metabotropic glutamate receptors 5, voltage-dependent potassium Kv3, and calcium Cavl.2 and 1.3 channels,
that play an important role in both the effect of antidepressants and the pathogenesis of depression disorders. A systematic
literature search was conducted in Scopus, Web of Science, MedLine, elibrary, and other databases.
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HoBbie MOJICKYJIAPHbBbIC MUIIICHU ,ZleICTBI/IH AHTHUACIIPECCaAaHTOB
10.B. Kysueros, [/I.B. EBgoknmos, VI.VI. A6pamer,

Joneykuii HayuoHanvHolil meOuyuHckuti ynusepcumem um. M. Topvkoeo, Joneuyx, JTHP

9 deKTUBHOCTD TeYeHNs HelPEeCCUBHBIX PACCTPOIICTB HEFOCTATOYHA. DTO 0OYCTIOB/IEHO HEMIO/THBIM IIOHMMAaHIEM KaK I1a-
TOTeHe3a JIeIIPECCUN, TaK Y MEXaHU3MOB [Ie/ICTBIS aHTHeNIpeccanToB. [ToBbinrene 3 PeKTMBHOCTI IeIeH s JEIIPECCUBHBIX
PACcCTPOIICTB TECHO CBSA3AHO C MOTydYeHNeM 0ojiee TIOTHBIX IIPEACTABICHMII O IaTOreHese 3ab0/IeBaHNs I MEXaHM3MaxX JIeli-
CTBMSI AHTUJIETIPECCAHTOB. [lepBas MMHNA [eJICTBYA IPUMEHAEMbIX Ceifdac aHTU/IEIPECCAHTOB — HAKOIIeHVe MOHOAMIHOB
U JUINTeNbHAsE aKTUBAL[MS MeMOPaHHBIX perentopoB. OZHAKO CHIDKEHUIO IUIOTHOCTY MeMOpPAaHHBIX PeLienTOpPOB, 00YC/IOB-
JIEHHOMY BK/IIOYeHJEM FOMEOCTaTNIeCKIX MEXaHIU3MOB BCTIE[ICTBIE AINTEIbHON aKTUBALINI PeLlelITOPOB, IPOTUBOAENCTBYeT
BTOpast IMHUA aKTUBHOCTI aHTHAEIPeccaHToB. OHa CBsA3aHA C KCIIPeccuelt MOy AeICTBIEM aHTHUIEIIPECCAHTOB MHAYIUOEb-
HOTO perynaTopHoro 6emka SI00A10 (pl1) u ero mapTHépoB. B 0630pe paccMoTpeHs! cTpyKTypa 1 (yHKIMM 6enka pll, ero
B3auMojiericTBIe ¢ 6enkamu anHeKcuHOM A2, Ahnak, perynsatopom xpomatina SMARCA3. TIpoananusuposano BavsHue pl1
Ha MeMOpaHHYIO INIOTHOCTb cepoToHNMHOBBIX 5-HT1B 1 5-HT4 perenTopoB, MeTabOTPOITHBIX ITyTAMATHBIX PEIeNTOPOB 5,
MOTEHI[MaI03aBUCUMbIX KameBblx Kv3 n xamprueBpix Cavl.2 u 1.3 KaHa/moB, KOTOpble UIPAIOT CYLIECTBEHHYIO POJIb KaK B
IeICTBUYM aHTUJIETIPECCAHTOB, TaK 1 B IIaTOreHe3e JIeNPECCUBHBIX PacCTpoitcTB. CUCTEMHBIN IOMCK IMTEPATYPHI IIPOBOJIIC
1o 6asam faHHbIX Scopus, WebofScience, MedLine, elibrary n apyrum.

KiroueBsplie cmoBa: ieripeccuBHBIE PACCTPONICTBA, AHTU/EIIPECCAHTBI, p11, MeMOpaHHBIe peljelTOPbl, HOHHbIE KaHA/IBL.
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Introduction

ajor depressive disorder occurs with a

lifetime probability of 20% to 25% in

women, 7% to 12% in men. Despite
seventy years of intensive research, the pathophysiology
of this disorder is yet to be fully understood. Treatment
of depression is complex since the effect comes with
a great latency, is not universally observed, and the
therapy has multiple adverse effects [1]. Apparently,
treatment of depressive disorders must be made more
effective, which requires a better understanding of its
pathogenesis and antidepressant pharmacology.

There are different functional classes of anti-
depressants today: selective and non-selective inhibitors
of serotonin, noradrenaline, and dopamine reuptake, as
well as monoamine oxidase inhibitors; they amplify the
signaling pathway of cAMP, increase the levels of Gas
in neuron membranes, and activate adenylate cyclase-
coupled monoamine receptors, which activates protein
kinase A (PKA) in neuron cytoplasm and nuclei.
PKA, calcium/calmodulin-dependent protein kinase
type IV (CAMK4) and mitogen-activated protein
kinases (MAPK) phosphorylate and activate CREB, a
transcription factor that enables protein production.
An increase in the activity of PKA, MAPK ERK1/2,
and CREB on top of continuous administration of
antidepressants results in higher levels of mRNA,
neurotrophins, and growth factors. The latter enable
normal neuron functional, synaptogenesis and
neurogenesis in the dentate gyrus, as well as homeostatic
processes in neural networks [2, 3].

Therefore, the first line affected by antidepressants
consists of positively adenylate cyclase-coupled
monoaminergic  receptors, N-methyl-D-aspartate
(NMDA) glutamate receptors, metabotropic glutamate
receptors, M choline receptors, etc. Since chronic
administration of monoaminergic antidepressants
results in a long-term increase in the extracellular
concentration of monoamines in the brain, membrane
receptors respond naturally to disrupted homeostasis
by reducing their density. However, such chronic
treatment also produces interesting collisions: the
change in the membrane density of the same receptors
varies from region to region in the brain. For instance,
the density and activity of 5-HT1A receptors decreases
in the somato-dendritic synapses of raphe nuclei while
increasing in the hippocampus and in the cortex, where
the levels of 5-HT1B and 5-HT4 receptors rise as well.
Membrane density of alpha2 adrenoreceptors decreases
in the somato-dendritic synapses of the locus coeruleus
while increasing in the neurons of forebrain structures,
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even though the density of beta adrenoreceptors
decreases there [4].

The therapeutic effects of selective serotonin
reuptake inhibitors (SSRIs), which are the most popular
antidepressants today, come from activating 5-HT1B
and 5-HT4 receptors. However, it remains unclear
why the membrane density of these receptors increases
rather than decreases whilst SSRIs persistently raise
the levels of serotonin in the extracellular fluid. It has
been discovered in the last decade that the phenomenon
is a result of serotonin receptors interacting with
the inducible regulatory protein pll also known as
S100A10, nerve growth factor-induced 42C, calpactin I
light chain, annexin light chain [5].

p11, its functions and partners

The protein is a member of S100, a family of low-
molecular-weight (11-12 kDa) acidic proteins. Its struc-
ture shown in Figure 1 has two EF hands binding Ca2+.
A loop (a hinge) between the second and the third spi-
ral enables the molecule to bend. The protein forms ho-
modimers that can form heterotetramers with annexin
A2, a cytoskeleton protein. Beside membrane receptors,
p11 has been found to interact with Nav1.8, Kv, and H+
iron channels, with TRVP5 cation channels, as well as
with the fragments: tissue plasminogen activator, phos-
pholipase A2, etc. [5, 6].

Nevertheless, the role of pl1 and its targets in the
development of the depressive behavioral phenotype
and in antidepressant effects remains unclear due to
a multitude of contradictory facts. On the one hand,
administering antidepressants, levodopa (an anti-
Parkinson medication), and serotonin (5-HT) has been
found to increase the levels of mRNA and pll in the
murine cortex and hippocampus, effects mediated by the
signaling pathways of neurotrophins, receptor tyrosine
kinase TrkB, and protein kinase ERK. On the other hand,
pro-depressive glucocorticoids, interleukins, tumor
necrosis factor, and interferons also increase the levels of
pl1 in the rodent cortex and hippocampus [7]. Besides,
non-steroidal anti-inflammatory drugs (NSAIDs) have
been found to inhibit the SSRI-induced increase in p11
and related behavioral effects whilst enhancing the same
effects caused by other antidepressants [8]. It is assumed
that the depressogenic effect-associated increase in p11
is likely a homeostatic brain reaction that counters the
development of depressive disorders.

Total p11 knockout causes the brain and the body
to lose this protein, which triggers the development of
depressive behavioral phenotype as shown by a change
in the results of a whole behavioral test battery; it is also
associated with a reduced effect of antidepressants on
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Figure 1. p11 structure. Roman numerals show spiralized molecule sites. The amino terminus to the left contains the site
of binding to another p11 molecule, which is involved in forming a homodimer. The carboxyl terminus to the right contains
the site of binding to annexin A2, which is involved in forming a heterotetramer.

Pucynok 1. Cxemarnueckoe cTpoenne 6enka pll. Pumckimu nudpaMy oTMedeHbI CIMPATN30BAHHbIE YIACTKM MOTEKYIbI.
CneBa Ha aMMHO-TePMUHATTBHOM Y4aCTKe HAXOJBUTCA CAMIT CBA3BIBAHIA C APYTOii MONEKY/Ioii p11 mpu o6pa3oBaHI
romoayumepa. CrpaBa KapOOKCH-TepMUHAIbHBII Y4aCTOK MOTEKY/IbI COIeP)KNUT CANIT CBA3BIBAHMA aHHEKCHHA A2
mpy 06pa3oBaHNI reTepoTeTpaMepa.

these indicators [9, 10]. Nucleus accumbens (NAcc)
has been found to be the key structure involved in the
development of depressive behavior in pll-deficient
rodents. Indeed, suppressing pl1 production in NAcc
only by administering viral mRNAi reproduces all the
signs of depressive behavior like total p11 knockout
does. In intact mice, pl1 levels in cholinergic NAcc
interneurons are 30 times those in GABAergic medium
spiny neurons; removal of pll from cholinergic
interneurons induces a depressive behavioral
phenotype. On the contrary, excessive virus-associated
pll production in the same interneurons but not in
dorsal striatum neurons eliminates behavioral disorders
in total p11 knockout mice. Interestingly, p11 deficiency
in cholinergic NAcc neurons does not diminish SSRI
effects in mice when immobilized in tail suspension
tests [11, 12]. Therefore, NAcc p11 is required to regulate
emotions and mood, but not for antidepressants to have
effect.

At the same time, pll biosynthesis in cortical
neurons is necessary for antidepressants to affect
rodent behavior. For instance, chronic administration
of antidepressants increases cortex and hippocampus
pl1levels and boosts the expression of 5-HT4 receptors
in p11-containing cortical murine neurons. Removing
pll from layer 5a projection neurons inhibits the
behavioral effects of SSRIs and prevents the densifying
of 5-HT4 receptors in neuron membranes whilst
not affecting the signs of the depressive behavioral
phenotype [9, 13].

26 NN

How p11 Affects Serotonin and Glutamate Receptors
of Membranes

Being a regulatory protein, pll can by itself or in
combination with other proteins interact with other
target proteins and alter their activity. In the murine
cortex, hippocampus, and NAcc, pll is localized in
close proximity to 5-HT1B/5-HT4 receptors in neuron
membranes. pll interacts with the third intracellular
loop of serotonin receptors and increases their density
in neuron membranes. This amplifies the cAMP-
mediated signaling pathways of these receptors.
However, p11 gene knockout suppresses the activity of
5-HT1B/4 receptors by reducing their density in neuron
membranes [14, 15]. Therefore, p11 regulates membrane
density rather than transcription and translation of
serotonin receptors. In cultured cortical neurons, p11
enhances the effects of serotonin receptors on Ca2+
transmembrane current and protein kinase ERK1/2
activity. Serotonin and agonists of 5-HT1B receptors
affect the phosphorylation of synapsin I, a presynaptic
protein, and the corticostriatal glutamatergic synaptic
transmission; these effects also depend on p11 [14].

Antidepressant-like effects of serotonin 1B and 4
receptor agonists in forced swim and tail suspension
tests are weaker in pl1l knockout mice compared to
intact animals. The anxiolytic effects of these agonists
are also reduced in p11-deficient mice subjected to open
field tests [14]. 5-HT1B agonists have different effects on
emotional learning in passive avoidance tests, disrupting
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it in intact mice and boosting it in p11 knockout mice.
Excessive p11 expression induced by viruses in dentate
gyrus and in the CA1 region of the hippocampus caused
emotional learning in p11 knockout mice to recover
[16].

Studies of pyramidal corticostriatal neurons of
the 5a layers of motor and sensory cortex in rats
found that only some of these neurons expressed p11.
These neurons have a higher electrical excitability
compared to pll-negative pyramidal neurons; chronic
administration of SSRIs increases the density of 5-HT2A
rather than 5-HT4 receptors in the former. Stressogenic
effects (chronic social isolation) reduced the density of
5-HT2A receptors in pll-positive pyramidal neurons
whilst chronic administration of fluoxetine reversed this
effect [15].

Aside from various serotonin receptors, pll also
interacts with c¢G protein-dependent metabotropic
glutamate receptors (mGluRs). These receptors are
divided into three groups: mGluRl and mGluR5
in Group I, mGluR2 and mGIuR3 in Group II, and
mGluR4/6/7/8 in Group III. Behavioral studies found
mGIuR5 and mGluR2/3 blockers to have a rapidly
developing antidepressant effect on mice. Besides,
the mGluR5 cytoplasmic tail was found to have a p11
binding site consisting of a ser-thr-val amino acids
sequence. Immunoprecipitation showed that pll1/
annexin A2 (Anxa2) heterotetramer was capable of
binding to mGluR5. Testing on cultured HEK293 cell
lines with embedded mGIuR5 showed the effects of
mGluR5 agonist to cause oscillations in the intracellular
concentration of Ca2+, which would increase in case
of excessive pll production and decrease in case of
damaged Anxa2. Therefore, p11/Anxa2 heterotetramers
enhance the functioning of mGluR5. Further tests
on the same cells, as well as on a COS-7 line, showed
pll and mGluR5 to co-increase their accumulation
in cytoplasmic membranes, with pll increasing the
membrane density of mGIuR5.

p11and mGluR5 are found together in glutamatergic
and GABAergic neurons. mGIuR5 knockout in
glutamatergic neurons prolonged the immobilization
time in forced swim and tail suspension tests whilst
reducing the sucrose preference, i.e., depressive
behavioral phenotype progressed. The same procedure
applied to GABAergic neurons caused an opposite
change in behavior, ie., it had an antidepressant-
like effect. Similar results were obtained with pl1
knocked out in GABAergic neurons. pl1 knockout in
glutamatergic neurons did not cause depressive behavior
but made the mice more sensitive to chronic moderate
stress. Another behavioral test (novelty-suppressed
feeding) is used to characterize depressive and anxious
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behavior; this test found MPEP, an mGluR5 blocker,
to have an antidepressant-like effect that would not
manifest in p11 knockout mice. mGluR2/3 blocker also
had an antidepressant-like effect, but that effect was not
altered by removing p11. Therefore, the antidepressant-
like effect of MPEP in intact mice could be eliminated
by pll knockout and reproduced by genetic deletion
of mGluR5 in PV+ GABAergic interneurons [19]. The
excitatory synaptic inputs of PV+ interneurons have
effects that are known to stem from the activation of
ionotropic AMPA and NMDA glutamate receptors,
and mGluR5 increase the functional activity of NMDA
receptors [20, 21]. Therefore, it can be assumed that
the pharmacological or genetic suppression of mGluR5
activity inhibits the activity of PV+ GABAergic
inhibitory interneurons and disinhibits glutamatergic
pyramidal cortical and hippocampal neurons. Behavior-
wise, this manifests itself as an antidepressant-like effect.

How p11 Affects Voltage-Gated Potassium and
Calcium Channels

Beside serotonin and glutamate receptors, p11 also
controls the membrane density and activity of potassium
channels, which determines the excitability of neurons,
as well as the duration and frequency of neural spike
generation. In pll knockout mice, the hippocampus
was found to have suppressed transmembrane current
through Kv3.1 potassium channels that are densely
packed in the membranes of parvalbumin-positive
(PV+) interneurons; this suppression was associated
with a lower frequency of neuron discharge in response
to depolarizing the membrane with a 100 pA step in
inward current. HCN cation channel currents did not
change under the same circumstances. Degradation
and the resulting destruction of Kv3.1 channels caused
a reduction of transmembrane currents in PV+ basket
cells of the dentate gyrus. Besides, pl1 knockout in
dentate gyrus granule cells caused mice to have double
the amplitude of GABAergic IPSPs due to optogenetic
stimulation of PV+ interneurons. This was due to
the loss of Kv3.1 channels in axon terminals of PV+
interneurons, which limit the duration of action
potentials and the presynaptic release of GABA. pl1
knockout in PV+ interneurons also caused more
pronounced anxious behavior in a novel environment
whilst compromising their resilience to depressogenic
effects of protective social stress, even though sucrose
preference and immobilization time in tail suspension
tests did not change [22].

PV+ interneurons are important for cognition,
emotions, learning, and memory. Emotional disorders,
epilepsy, or schizophrenia can develop should these

. 27



Yu.V. Kuznetsov, D.V. Evdokimov, L.I. Abramets
THE NEW MOLECULAR TARGETS FOR
NTIDEPRESSANTS

REVIEWS

neurons fail. In these neurons, Kv3 potassium channels
accelerate spike repolarization and shorten the inter-
spike interval; in presynaptic terminals of these
neurons, Kv3 channels regulate GABA release and
alter spike duration [23-25]. Interestingly, prefrontal
and parietal cortical neurons have lower membrane
density of Kv3.1 channels in schizophrenic patients;
antipsychotics increase that density to health levels [26].
On the other hand, p11 knockout mice only had a lower
density of Kv3.1 channels in hippocampus, but not in
other brain structures, i.e. the mechanisms that control
Kv3.1 density vary from structure to structure. Whilst
chronic administration of antipsychotics increases
the density of Kv3.1 channels in cortical structures,
chronic administration of antidepressants reduces such
density in the hippocampus. Chronically administered
antidepressants have an inhibitory effect on Kv3.1
channels in PV+ dentate gyrus interneurons; this effect
is associated with the activation of 5-HT5A receptors
and PKA-induced phosphorylation of serine residue
503 in the Kv3.1b alpha subunit [27]. Therefore, it seems
that the activity of Kv3.1 channels in PV+ interneurons is
modulated by chronic administration of antidepressants,
as it peaks early in treatment and is suppressed later on.
Indeed, the initial effects of antidepressants cause the
spike activity of PV+ interneurons to rise due to the
activation of 5-HT1B receptors, a reduction in cAMP
and in PKA activity, which reduces the phosphorylation
of the Kv3.1 alpha subunit and boosts the functioning of
Kv3.1 channels; however, the activity of these neurons
attenuates further one due to down-regulation of Kv3.1
channels caused by the increased activity of 5-HT5A
receptors [27].

Voltage-gated (VG) Ca2+ channels are another
depression- and antidepressant-related molecular
target of p11. Indeed, L type VG Ca29 channels enable
the delivery of Ca2+ into neuron cytoplasm, activate
CAMK4 and MAPK, and enhance the transcription
processes. These channels are needed for neuron
maturation, synaptic plasticity, and homeostasis of
neural networks [28, 29]. Genetic research has shown
that Cavl.2 (CACNA1C) polymorphism is associated
with a higher risk of major depressive or bipolar
disorders, or schizophrenia [29].

pll interacts with serotonin receptors and
potassium channels as a heterotetramer formed with
Anxa2, a cytoskeleton protein. In turn, pl11/Anxa2 can
form a complex with the chromatin-remodeling factor
SMARCA3. Knocking out the latter does not cause
depressive behavioral phenotype to emerge and develop
in mice; however, it mitigates the behavioral effects of
SSRIs as well as their effects on neurogenesis [30]. p11/

2% N

Anxa2 was later found to be able to form a complex with
Ahnak, a high-molecular-weight (680 kDa) protein.
This protein is involved in forming the gap junctions
between epithelial cells in ventricular walls [30]. Ahnak
was also found to be capable of binding to VG Ca2+
channel beta subunit in myocardiocytes and to be
involved in regulating the density of Cav1.2 channels in
the membranes of myocardiocytes, osteoblasts, and T
cells [31, 32].

Biochemical studies on dentate gyrus and layers 2/3
of murine prefrontal cortex found Ahnak to stabilize the
pll/Anxa2 complex; besides, the N-terminus of Ahnak
interacts with the pore-forming L-type Ca channel
alpha subunit, whilst the C-terminus interacts with
the modulatory beta subunit of the same channel and
with the p11/Anxa2 complex. Testing cultured embryo-
derived cortical neurons revealed Ahnak knockout to
reduce the total amplitude of Ca2+ currents by reducing
the transmembrane current component associated
with the activation of L-type calcium channels. Tests
on the murine prefrontal cortex and hippocampus
sections found layer 2/3 pyramidal neurons and PV+
interneurons of the dentate gyrus in Ahnak knockout
mice to have reduced amplitude of calcium currents
triggered by the activation of the Cavl.2 channels.
Importantly, the total number of Cavl.2 and Cavl.3 alpha
subunits and additional beta subunits would not change
even in light of a 50% reduction in transmembrane
currents. Consequently, triple protein complex pl1/
Anxa2/Ahnak regulates neuron membrane fixation of
L-type calcium channels, but not the transcription or
translation thereof [33].

Behavior-wise, Ahnak knockout mice had a
depression-like phenotype manifesting as lower sucrose
preference compared to water (a sign of anhedonia) and
longer immobilization in swim and tail suspension tests.
At the same time, local Ahnak knockout in glutamatergic
neurons of the forebrain caused depression-like behavior
in mice as indicated by a change in the behavioral test
results. Local Ahnak knockout in PV+ interneurons had
an antidepressant-like effect in sucrose preference and
forced swim tests [33].

Interestingly, L-type Ca2+ channels regulate neuron
excitability and spike generation. They employ several
methods to this end: similarly to T-type Ca2+ channels
(Cav3), L-type channel activation causes long-lasting
depolarization of neuron membranes, which generates
spikes; increased intracellular Ca2+ concentration
activates BK channels, whilst depolarization excites VG
Kv3.1 channels, and both types contribute to shortening
the spikes while making them more frequent. This is
why Ahnak knockout reduces the membrane density
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of L-type channels in limbic glutamatergic neurons
and suppresses their activity, causing a progressive
depressive behavioral phenotype. On the other hand,
local Ahnak knockout in PV+ interneurons suppresses
their activity as well, but it also disinhibits cortical and
hippocampal pyramidal neurons as is observed during
the administration of fast-acting antidepressants:
ketamine and mGluRS5 blockers [34, 35].

Conclusions

In conclusion, it is safe to say the second line of
antidepressant action comprises inducible regulatory
proteins S100A10 (pl1), annexin A2, etc., which can
interact with membrane receptors and ion channels.
Their intracellular carboxyl terminus or one of the in-
tracellular loops contains a specific sequence of amino
acids that determines the affinity to regulatory proteins.
Besides, regulatory proteins can also interact with cyto-
skeleton elements. Complexes of these proteins regulate
the transport of protein molecules and their fixation in
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membranes. Since chronic administration of antide-
pressants increases pll levels in neurons, it causes a
higher density of 5-HT1 and 5-HT4 receptors despite
the homeostatic mechanism that has an opposite effect.
On the other hand, serotoninergic and noradrenergic
neurons of the afterbrain have low or no pl11, causing
a homeostatic response to antidepressants. That being
said, complexes of pll, annexin A2, etc. stabilize and
enhance the effects of monoaminergic and some fast-
acting (e.g. mGluR5 blockers) antidepressants. Finally,
total or local p11 knockout in the brain causes depres-
sive disorders to progress, most likely due to disrupted
fixation and change in the density of receptors and ion
channels in neuron membranes.

Financing. The study did not have sponsorship.
duHancupoBanue. ViccnegoBaHye He VMO CIIOHCOP-

CKOJI TOJIePKKIL.

Conflict of interest. Authors declares no conflict of interest.
Kondmukr mHTEpecoB. ABTOpBI 3asB/LIOT 00 OTCYT-

CTBUN KOH(i)}'II/[KTa VHTEPECOB.

10.

REFERENCES

Belmaker RH, Agam GN. Major depressive disorder. New
Engl ] Med. 2008;358(1):55-68. doi: 10.1056/NEJMra073096
Pittenger C, Duman RC. Stress, depression, and neuroplasti-
city: a convergence of mechanisms. Neuropsychopharmacol-
ogy. 2008;33(1):88-109. doi: 10.1038/sj.npp.1301574
Tiraboschi E, Tardito D, Kasahara J, Moraschi S, Pruneri P, et
al. Selective phosphorylation of nuclear CREB by fluoxetine
is linked to activation of CaMK IV and MAP kinase cas-
cades. Neuropsychopharmacology. 2004;29 (10): 1831-1840.
doi: 10.1038/sj.npp.1300488

Reuter LE, de Montigni C, Blier P. Electrophysiological char-
acterization of the effect of long-term duloxetine adminis-
tration on the rat serotonergic and noradrenergic systems.
JPharmacolExpTher. 1998;285(2):404-412. PMID: 9580577
Svenningsson P, Greengard P. p11 (S100A10)-an inducible
adaptor protein that modulates neuronal functions.
Curr. Opin. Pharmacol. 2007;7(1):27-32. doi: 10.1016/j.
coph.2006.10.001

Rescher U, Gerke V. S100A10/p11: family, friends and func-
tions. Pflugers Arch. 2008; 455 (4):575-582. doi: 10.1007/
500424-007-0313-4

Svenningsson P, Kim Y, Warner-Schmidt ], Oh Y-S, Green-
gard P. p11 and its role in depression and therapeutic re-
sponses to antidepressants. Nat Rev Neurosci. 2013; 14(10):
673-680. doi:10.1038/nrn3564

Warner-Schmidt JL, Vanover KE, Chen EY, Marshall JJ,
Greengard P. Antidepressant effects of selective reuptake
serotonine inhibitors (SSRIs) are attenuated by anti-inflam-
matory drugs in mice and humans. ProcNatlAcadSci U S A.
2011;108(22):9262-9267. doi: 10.1073/pnas.1104836108
Warner-Schmidt JL, Chen EI, Zhang X, Marshal JJ, Moro-
zov A, et al. A role for pl1l in the antidepressant action of
brain-derived neurotrophic factor. Biol. Psychiatry. 2010; 68
(6):528-535. doi: 10.1016/j.biopsych.2010.04.029

Egeland M, Warner-Schmidt ], Greengard P, Svennings-
son P. Neurogenic effects of fluoxetine are attenuated in

. 29



Yu.V. Kuznetsov, D.V. Evdokimov, I.I. Abramets
THE NEW MOLECULAR TARGETS FOR
NTIDEPRESSANTS

REVIEWS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

derived neurotrophic factor. // Biol. Psychiatry. - 2010. -
V.68 (6). - P. 528-535. doi: 10.1016/j.biopsych.2010.04.029
Egeland M, Warner-Schmidt J, Greengard P, Svenningsson
P. Neurogenic effects of fluoxetine are attenuated in pll
(S100A10) knockout mice. // Biol. Psychiatry. — 2010. - P.67
(11). - V. 1048-1056. doi: 10.1016/j.biopsych.2010.01.024
Warner-Schmidt JL, Schmidt EF, Marshall JJ, Rubin AJ,
Arango-Lievano M, et al. Cholinergic interneurons in the
nucleus accumbens regulate depression-like behavior. // Proc.
Natl Acad. Sci. USA. - 2012. - V. 109 (28). - P. 11360-11365.
doi: 10.1073/pnas.1209293109

Alexander B, Warner-Schmidt JL, Eriksson TM, Tamminga
C, Arango-Lievano M, et al. Reversal of depressed behaviors
in mice by pl1 gene therapy in the nucleus accumbens. //
Science Transl Med. - 2010. - V.2(54). - p.54ra76. doi: 10.1126/
scitranslmed.3001079

Schmidt EF, Warner-Schmidt JL, Otopalik BG, Pickett SB,
Greengard P, Heintz N. Identification of the cortical neurons
that mediate antidepressant responses. // Cell. - 2012. - V.149
(5). - P. 1152-1163. doi: 10.1016/j.cell.2012.03.038
Svenningsson P, Chergui K, Rachleff I, Flajolet M, Zhang
XEl, et al. Alterations in 5-HT1B receptor function by pl1
in depression-like states. // Science. — 2006. — P. 311 (5757). -
P. 77-80. doi:10.1126/science.1117571

Warner-Schmidt JL, Flajolet M, Maller A, Chen EY, Qi H,
et al. Role of p11 in cellular and behavioral effects of 5-HT4
receptorstimulation. // J. Neurosci. — 2009. — V. 29 (6). -
P. 1937-1946. doi:10.1523/JNEUROSCI.5343-08.2009
Eriksson TM, Delagrange P, Spedding M, Popoli M, Mate
AA, et al. Bidirectional regulation of emotional memory
by 5-HTI1B receptors involves hippocampal pll. // Mol
Psychiatry. - 2012. — V.17 (2). - P. 173-184. do0il0.1038/
mp.2010.131

Sargin D, Chottekalapanda RU, Perit KE, Yao V, Chu D, et al.
Mapping the physiological and molecular markers of stress
and SSRI antidepressant treatment in S100a10 corticostriatal
neurons. // Molecular Psychiatry. — 2020. — V. 25 (6). -
P. 1112-1129. doi: 10.1038/s41380-019-0473-6

Conn PJ, Pin JP. Pharmacology and functions of metabotropic
glutamate receptors. // Annu Rev PharmacolToxicol. - 1997. -
V.37. - P. 205-237. doi: 10.1146/annurev.pharmtox.37.1.205
Lee K-W, Westin L, Kim J, Chang JC, Oh Y-S, et al. Alteration
by pll of mGluR5 localization regulates depression-like
behaviors. // Mol Psychiatry. — 2015. - V. 20(12). - P.1546—
1556. do0i:10.1038/mp.2015.132

Awad H, Hubert GW, Smith Y, Levey AI, Conn PJ. Activation
of metabotropic glutamate receptor 5 has direct excitatory
effects and potentiates NMDA receptor currents in neurons
of the subthalamic nucleus. // ] Neurosci. — 2000. - V. 20(21). -
P.7871-7879. doi: 10.1523/JNEUROSCI.20-21-07871.2000
Rosenbrock H, Kramer G, Hobson S, Koros E, Grundl M, et
al. Functional interaction of metabotropic glutamate receptor
5 and NMDA-receptor by a metabotropic glutamate receptor
5 positive allosteric modulator. // Eur ] Pharmacol. — 2010. -
V.639(1-3). - P. 40-46. doi: 10.1016/j.¢jphar.2010.02.057

Seo §J, Sveninngsson P. Modulation of ion channels and
receptors by p11 (S100A10). // Trends Pharmacol Sci. — 2020. -
V. 41 (7). - P. 487-497. doi: 10.1016/j.tips.2020.04.004

Rudy B, McBain CJ. Kv3 channels: voltage-gated K1 channels
designed for high-frequency repetitive firing. // Trends
Neurosci. — 2001. - V. 24. - P. 517-526. d0i:10.1016/s0166-
2236(00)01892-0

Hoppa MB, Gouzer G, Armbruster M, Ryan TA. Control
andplasticity of the presynaptic action potential waveform at

30

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

pll (S100A10) knockout mice. Biol. Psychiatry. 2010; 67
(11):1048-1056. doi: 10.1016/j.biopsych.2010.01.024
Warner-Schmidt JL, Schmidt EF, Marshall JJ, Rubin AJ, Aran-
go-Lievano M, et al. Cholinergic interneurons in the nucleus
accumbens regulate depression-like behavior. Proc. Natl
Acad. Sci. USA. 2012; 109 (28):11360-11365. doi: 10.1073/
pnas.1209293109

Alexander B, Warner-Schmidt JL, Eriksson TM, Tamminga
C, Arango-Lievano M, et al. Reversal of depressed behaviors
in mice by p11 gene therapy in the nucleus accumbens. Sci-
ence Transl Med. 2010; 2 (54):54ra76. doi: 10.1126/scitrans-
Imed.3001079

Schmidt EF, Warner-Schmidt JL, Otopalik BG, Pickett SB,
Greengard P, Heintz N. Identification of the cortical neu-
rons that mediate antidepressant responses. Cell. 2012; 149
(5):1152-1163. doi: 10.1016/j.cell.2012.03.038

Svenningsson P, Chergui K, Rachleff I, Flajolet M, Zhang
XEl et al. Alterations in 5-HT1B receptor function by pl1
in depression-like states. Science. 2006; 311 (5757): 77-80.
doi:10.1126/science.1117571

Warner-Schmidt JL, Flajolet M, Maller A, Chen EY, Qi H,
et al. Role of p11 in cellular and behavioral effects of 5-HT4
receptorstimulation. J. Neurosci. 2009; 29 (6): 1937-1946.
doi:10.1523/J]NEUROSCI.5343-08.2009

Eriksson TM, Delagrange P, Spedding M, Popoli M, Mate
AA, et al. Bidirectional regulation of emotional memory by
5-HT1B receptors involves hippocampal p11. Mol. Psychiatry.
20125 17 (2): 173-184. doi10.1038/mp.2010.131

Sargin D, Chottekalapanda RU, Perit KE, Yao V, Chu D, et al.
Mapping the physiological and molecular markers of stress
and SSRI antidepressant treatment in S100al0 corticostria-
tal neurons. Molecular Psychiatry. 2020; 25 (6):1112-1129.
doi: 10.1038/s41380-019-0473-6

Conn PJ, Pin JP. Pharmacology and functions of metabo-
tropic glutamate receptors. Annu Rev PharmacolToxicol.
1997; 37:205-237. doi: 10.1146/annurev.pharmtox.37.1.205
Lee K-W, Westin L, Kim J, Chang JC, Oh Y-S, et al. Altera-
tion by pll of mGluR5 localization regulates depression-
like behaviors. Mol Psychiatry. 2015; 20(12): 1546-1556.
doi:10.1038/mp.2015.132

Awad H, Hubert GW, Smith Y, Levey AI, Conn P]. Activation
of metabotropic glutamate receptor 5 has direct excitatory ef-
fects and potentiates NMDA receptor currents in neurons of
the subthalamic nucleus. J Neurosci. 2000; 20(21):7871-7879.
doi: 10.1523/JNEUROSCI.20-21-07871.2000

Rosenbrock H, Kramer G, Hobson S, Koros E, Grundl M, et
al. Functional interaction of metabotropic glutamate receptor
5 and NMDA-receptor by a metabotropic glutamate recep-
tor 5 positive allosteric modulator. Eur J Pharmacol. 2010;
639(1-3):40-46. doi: 10.1016/j.ejphar.2010.02.057

Seo SJ, Sveninngsson P. Modulation of ion channels and re-
ceptors by p11 (S100A10). Trends Pharmacol Sci. 2020; 41 (7):
487-497. doi: 10.1016/j.tips.2020.04.004

Rudy B, McBain CJ. Kv3 channels: voltage-gated K1 channels
designed for high-frequency repetitive firing. Trends Neuro-
sci. 2001; 24:517-526. doi:10.1016/50166-2236(00)01892-0
Hoppa MB, Gouzer G, Armbruster M, Ryan TA. Control an-
dplasticity of the presynaptic action potential waveform at
small CNS nerve terminals. Neuron. 2014; 84 (4):778-789.
doi: 10.1016/j.neuron.2014.09.038

Hu H, Roth FC, Vandael D, Jonas P. Complementary tun-
ing of Na+ and K+ channel gating underlies fast and en-
ergy-efficient actionpotentials in GABAergic interneuron
axons. Neuron. 2018;98(1):156-165.E6. doi: 10.1016/j.neu-
ron.2018.02.024

Yanagi M, Joho RH, Southcott SA, Shukla AA, Ghose S, Tam-
minga CA. Kv3.1-containing K(1) channels are reduced in

MeanumHcKui BectHuk FOra Poccum
Medical Herald of the South of Russia
2021;12(1):24-32


https://doi.org/10.1126/science.1117571
https://pubmed.ncbi.nlm.nih.gov/?term=Flajolet+M&cauthor_id=19211900
https://pubmed.ncbi.nlm.nih.gov/?term=Maller+A&cauthor_id=19211900
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+EY&cauthor_id=19211900
https://pubmed.ncbi.nlm.nih.gov/?term=Qi+H&cauthor_id=19211900
https://doi.org/10.1523/jneurosci.5343-08.2009
https://doi.org/10.1016/s0166-2236(00)01892-0
https://doi.org/10.1016/s0166-2236(00)01892-0
https://pubmed.ncbi.nlm.nih.gov/?term=Flajolet+M&cauthor_id=19211900
https://pubmed.ncbi.nlm.nih.gov/?term=Maller+A&cauthor_id=19211900
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+EY&cauthor_id=19211900
https://pubmed.ncbi.nlm.nih.gov/?term=Qi+H&cauthor_id=19211900
https://doi.org/10.1523/jneurosci.5343-08.2009
https://doi.org/10.1016/s0166-2236(00)01892-0

REVIEWS

Yu.V. Kuznetsov, D.V. Evdokimov, L.I. Abramets
THE NEW MOLECULAR TARGETS FOR
NTIDEPRESSANTS

small CNS nerve terminals. // Neuron. - 2014. - V.84(4). -
P.778-789. doi: 10.1016/j.neuron.2014.09.038

25. Hu H, Roth FC, Vandael D, Jonas P. Complementary tuning
of Na+ and K+ channel gating underlies fast and energy-
efficient actionpotentials in GABAergic interneuron axons. //
Neuron. — 2018. - V.98 (1). - P. 156-165.E6. doi: 10.1016/j.
neuron.2018.02.024

26. Yanagi M, Joho RH, Southcott SA, Shukla AA, Ghose
S, Tamminga CA. Kv3.I-containing K(1) channels are
reduced in untreated schizophrenia and normalized with
antipsychotic drugs. // MolPsychiatry. - 2014. - V.19(5). -
P. 573-579. doi: 10.1038/mp.2013.49

27. Sagi Y, Medrihan L, George K, Barney M, McCabe
KA, Greengard P. Emergence of 5-HT5A signaling in
parvalbumin neurons mediates delayed antidepressant
action. // MolPsychiatry. - 2020. - V.25 (6). - P. 1191-1201.
doi: 10.1038/mp.2013.49

28. Simms BA, Zamponi GW. Neuronal voltage-gated calcium
channels: structure, function, and dysfunction. // Neuron. -
2014.-V.82(1).-P.24-45.doi: 10.1016/j.neuron.2014.03.016

29. Heyes S, Pratt WS, Rees E, Dahimene S, Ferron L, et al. Genetic
disruption of voltage-gated calcium channels in psychiatric
and neurological disorders. // ProgNeurobiol. — 2015. - V.134
(Nov). - P.36-54. doi: 10.1016/j.pneurobio.2015.09.002

30. Oh YS, Gao P, Lee KW, Ceglia I, Seo JS, et al. SMARCA3, a
chromatin-remodeling factor, is required for pl1-dependent
antidepressant action. // Cell. - 2013. — V.152 (4). - P. 831-
843. doi: 10.1016/j.cell.2013.01.014

31. Alvarez], Hamplova ], Hohaus A, Morano I, Haase H, Vassort
G. Calcium current in rat cardiomyocytes is modulated by
the carboxylterminal ahnak domain. // J Biol Chem. — 2004. -
V.279 (13). - P. 12456-12461. doi: 10.1074/jbc.M31217720

32. Matza D, Badou A, Kobayashi KS, Goldsmith-Pestana K,
Masuda Y, et al. A scaffold protein, AHNAKI, is required for
calciumsignalingduring T cellactivation.// Immunity. - 2008. -
V.28 (1). - P. 64-74. doi: 10.1016/j.immuni.2007.11.020

33. Jin J, Bhatti DL, Lee K-W, Medrihan L, Jia Cheng J, et al.
Ahnak scaffolds pl1/Anxa2 complex and L-type voltage-
gatedcalcium channel and modulates depressive behavior.
/I Mol Psychiatry. — 2020. — V. 25 (5). - P.1035-1049.
doi:10.1038/s41380-019-0371-y

34. Striessnig J, Pinggera A, Kaur G, Bock G, Tuluc P. L-type
Ca(2+) channels in heart and brain. // Wiley Interdis-
cip Rev MembrTranspSignal. — 2014. - V.3 (2). - P. 15-38.
doi: 10.1002/wmts.102

35. Liu Y, Harding M, Pittman A, Dore J, Striessnig J, et al. Cav1.2
and Cavl.3 L-type calcium channels regulate dopaminergic
firing activity in the mouse ventral tegmental area. // J Neu-
rophysiol. - 2014. - V.112 (5). - P. 1119-1130. doi:10.1152/
jn.00757.2013

Vndopmanusa 06 aBTopax

Kysneuoe IOpuii Bacunveeuu, K.M.H., JIOL., IOLEHT Ka-
denpsr papmakonorny U KIMHNYECKON (apMaKOIOTUN UM.
npod. V.B. Komnccaposa, [loHeuxmii HAI[MOHANBHBI Me-
IVIVHCKMIT yHuBepcuteT uM. M. Topbkoro, onenk, JJTHP.
ORCID ID: 0000-0002-8368-5644.E-mail: far6@yandex.ru.

Eedoxumos [Imumpuii Bradumuposuu, K.M.H., IOLL., JO-
eHT Kadenpnl GapMaKoIOrny 1 KIMHIIECKo GapMaKoso-
ruu uMm. npod. VI.B. Kommccaposa, JloHenKmit HarjmoHaIb-
HBII MegUIMHCKNI yHUuBepcuteT M. M. Topbkoro, JloHelk,
JHP. ORCID ID: 0000-0003-2989-7811. E-mail: evdokimov.
dmitr@yandex.ru.

MeavumnHcKni BecTHuK HOra Poccum
Medical Herald of the South of Russia
2021;12(1):24-32

untreated schizophrenia and normalized with antipsychotic
drugs. MolPsychiatry. 2014; 19 (5):573-579. doi: 10.1038/
mp.2013.49

27. Sagi Y, Medrihan L, George K, Barney M, McCabe KA,
Greengard P. Emergence of 5-HT5A signaling in parvalbu-
min neurons mediates delayed antidepressant action. Mol-
Psychiatry. 2020;25 (6):1191-1201. doi: 10.1038/mp.2013.49

28. Simms BA, Zamponi GW. Neuronal voltage-gated calcium
channels: structure, function, and dysfunction. Neuron.
2014;82 (1):24-45. doi: 10.1016/j.neuron.2014.03.016

29. Heyes S, Pratt WS, Rees E, Dahimene S, Ferron L, et al. Ge-
netic disruption of voltage-gated calcium channels in psy-
chiatric and neurological disorders. ProgNeurobiol. 2015;134
(Nov):36-54. doi: 10.1016/j.pneurobio.2015.09.002

30. Oh YS, Gao P, Lee KW, Ceglia I, Seo JS, et al. SMARCA3,
a chromatin-remodeling factor, is required for pl1l-depen-
dent antidepressant action. Cell. 2013;152 (4):831-843.
doi: 10.1016/j.cell.2013.01.014

31. Alvarez ], Hamplova J, Hohaus A, Morano I, Haase H, Vassort
G. Calcium current in rat cardiomyocytes is modulated by
the carboxylterminal ahnak domain. J Biol Chem. 2004;279
(13):12456-12461. doi: 10.1074/jbc.M31217720

32. Matza D, Badou A, Kobayashi KS, Goldsmith-Pestana K,
Masuda Y, et al. A scaffold protein, AHNAKI, is required for
calcium signaling during T cell activation. Immunity. 2008;28
(1):64-74. doi: 10.1016/j.immuni.2007.11.020

33. Jin J, Bhatti DL, Lee K-W, Medrihan L, Jia Cheng J, et al. Ahn-
ak scaffolds p11/Anxa2 complex and L-type voltage-gatedcal-
cium channel and modulates depressive behavior. Mol Psychi-
atry. 2020; 25 (5):1035-1049. doi:10.1038/s41380-019-0371-y

34. Striessnig J, Pinggera A, Kaur G, Bock G, Tuluc P. L-type
Ca(2+) channels in heart and brain. Wiley Interdiscip Rev
MembrTranspSignal. 2014;3 (2):15-38. doi: 10.1002/wmts.102

35. Liu Y, Harding M, Pittman A, Dore J, Striessnig J, et al. Cav1.2
and Cavl.3 L-type calcium channels regulate dopaminergic
firing activity in the mouse ventral tegmental area. ] Neuro-
physiol. 2014;112 (5):1119-1130. doi:10.1152/jn.00757.2013

Information about the authors

Yuriy V. Kuznetsov, Cand. Sci. (Med), associate Professor
of the LV. Komissarov Department of Pharmacology
and Clinical Pharmacology, M. Gorkiy Donetsk
National Medical University, Donetsk, DPR. ORCID ID:
0000-0002-8368-5644.E-mail: far6@yandex.ru.

Dmitriy V. Evdokimov, Cand. Sci. (Med), associate
Professor of the 1.V. Komissarov Department of Pharmacology
and  Clinical Pharmacology, M. Gorkiy Donetsk
National Medical University, Donetsk, DPR ORCID ID:
0000-0003-2989-7811.E-mail: evdokimov.dmitr@yandex.ru.

I 31


https://doi.org/10.1152/jn.00757.2013
https://doi.org/10.1152/jn.00757.2013
https://doi.org/10.1152/jn.00757.2013

Yu.V. Kuznetsov, D.V. Evdokimov, L.I. Abramets
THE NEW MOLECULAR TARGETS FOR
NTIDEPRESSANTS

REVIEWS

Abpamey, Vlzopv Meopesuu, n.M.H., 1pod., mpodeccop
Kadenpsl apMakomorny ¥ KIMHUYECKON (HapMaKoIornm
uM. npo¢. V.B. Komuccaposa, JJoHenkuit HalmoHaIbHBII
MeguuyHCKuil yunsepcurteT uM. M. Toppkoro, Jonenk, JHP.
ORCID ID: 0000-0002-2229-7541.E-mail: abramets4141@
mail.ru.

Bkapg aBTopos

10.B. KysnerjoB — 0630p mybnmKaiuii 1o TeMe CTaTbu,
HAIVCAHNE TEKCTA PYKOIIUCH;

J.B. EBIokuMOB — 0630p IyOnmKanmit o TeMe CTaTb,
HAIVCaHEe TeKCTa PYKOIICH;

VL.W. Abpamer; — 0630p my6nmKamit mo TeMe CTaTbu,
HAIJCaHJe TEKCTA PYKOICH..

Ilonyueno / Recived: 24.12.2020
IIpunamo k newamu / Accepted: 28.12.2020

R

Igor I. Abramets. Dr. Sci. (Med), full Professor of the
L.V. Komissarov Department of Pharmacology and Clinical
Pharmacology, M. Gorkiy Donetsk National Medical University,
Donetsk, DPR. ORCID ID: 0000-0002-2229-7541.E-mail:
abramets4141@mail.ru.

Authors contribution

Y.V. Kuznetsov — review of publications on the topic of the
article, writing the text of the manuscript;

D.V. Evdokimov — review of publications on the topic of
the article, writing the text of the manuscript;

LI Abramets — review of publications on the topic of the
article, writing the text of the manuscript.

MeanumHcKui BectHuk FOra Poccum
Medical Herald of the South of Russia
2021;12(1):24-32



REVIEWS LV, Tsoy

COVID-19 ASSOCIATED DELIRIUM: PATHOGENETIC MECHANISMS
OF INDUCTION AND CLINICAL FEATURES

© JL.B. Lo, 2021
YIK: 616.89-02-022
DOI10.21886/2219-8075-2021-12-1-33-37

COVID-19 associated delirium: pathogenetic mechanisms
of induction and clinical features

L.V. Tsoy

S.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

The present review describes pathogenetic mechanisms and clinical features of COVID-19 associated delirium. Potential
factors leading to the named condition and pathophysiological chains were described elaborately, including older adults’
manifestation analysis based on the latest clinical studies. A systematic literature review was conducted in the following
databases: PubMed, Scopus, e-library, Google Scholar and others.

Keywords: delirium, COVID-19, comorbidity, older adults.

For citation: Tsoy L.V. COVID-19 associated delirium: pathogenetic mechanisms of induction and clinical features.
Medical Herald of the South of Russia. 2021;12(1):33-37. (In Russ.). DOI 10.21886/2219-8075-2021-12-1-33-37.

Corresponding author: Lyudmila V. Tsoy, Lyudmila.tsoyy@gmail.com.
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Anmamuot, Kazaxcman
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OEHHOCT €ro KIMHIMYECKUX IPosiBIeHnit. [Iofpo6HO omycaHbl Ipefpacionaraiye K pasBUTHIO JAHHOTO COCTOSHIS (ak-
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e-library, Google Scholar u zip.
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Introduction

in Hankow, the People’s Republic of Chi-

na, in December 2019 [1, 2]. The World
Health Organization announced a pandemic of the
novel coronavirus on March 11, 2020'. COVID-19
induces the development of severe acute respira-
tory syndrome (SARS) and is responsible for a high
rate of morbidity and lethality worldwide [3]. Pan-

First, the spread of coronavirus was reported

demic has turned global with the number of regis-
tered cases of more than 80 million and lethal cases -
1.8 million®.

COVID-19 manifestations are diverse, varying from
flu-like to gastrointestinal symptoms. Lately, more and
more specialists have reported neuropsychiatric symp-
toms [4]. The studies show that in 20-30% of cases, pa-
tients with coronavirus infection develop delirium or
changes in psychological status during hospitalization.
In severe cases, such changes are registered in 60-70%

! Archived: WHO Timeline - COVID-19 https://www.who.int/news/item/27-04-2020-who-timeline-covid-19
* Johns Hopkins Coronavirus Resource Center https://coronavirus.jhu.edu/map.html
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of patients regardless of the patient’s age [5]. French sci-
entists that analyzed the condition of patients from two
intensive care units at the Hospital of the University of
Strasburg reported that in 84% of patients with COVID-
19-associated acute respiratory distress syndrome, neu-
rological disturbances developed, in particular, delirium
[6].

Delirium is an indicator of vital functions in serious
senior patients. In senior patients, typical fibril response
is often not established. Frequently, the disease mani-
festations do not include dyspnea even when hypoxia
develops. In 40% of cases, infection with coronavirus
cannot be verified by visual diagnostic methods, thus
increasing the risk of underestimation of the patient’s
condition as a potential case of COVID-19 infection.
For this reason, delirium should be considered as a part
of screening criteria [7].

Since the present article contains the analysis of for-
eign studies, including American, the definition of the
condition by DSM-5 should be provided. Delirium is
a disturbance in attention and awareness that develops
over a short period of time (usually hours to a few days),
represents a change from baseline attention and aware-
ness, tends to fluctuate in severity during a day, and is
characterized by behavior impairments caused by so-
matic changes [8].

Mechanisms and potential factors of the
development of COVID-19 delirium

Potential mechanisms of the development of
COVID-19-associated delirium include hypoxemia,
oxidative stress caused by respiratory distress syndrome,
hypoperfusion, and uremia caused by polyorganic
failure associated with respiratory distress syndrome
[9, 10]. Another study also showed a multifactorial
nature of delirium development including a direct
effect on the central nervous system (CNS) by the virus
and involvement of cerebral vessels in the pathological
process. Indirect causes included hypoxia, high fever,
dehydration, inflammatory reaction manifested as
cytokine storm, and metabolic disorders [7]. Apart
from the specified reasons, researchers believe that the
indication of high doses of sedative myorelaxant drugs
that simplify the patient’s transfer to artificial pulmonary
ventilation (APV), long-term APV, and social isolation
play their roles in the development of delirium [11].

CNS damage caused by the novel coronavirus is
explained by the fact that the virus is tropic to the cells
that express the receptors to the angiotensin-converting
enzyme-2 that are found in neural and glial cells, as
well as the mucosal layer of the upper section of the

¥

esophagus, enterocytes, vascular endothelium, ciliated
epithelium of the upper respiratory tract, and type 2
pneumocytes. The damage of these cells leads to the
manifestation of respiratory syndromes [12, 13, 14]. The
brain is sensitive to circulating components of the renin-
angiotensin converting system (RAS). However, they do
not exert a negative effect due to the impermeability of
the hematoencephalic barrier (HEB). In case of infection
with coronavirus, an inflammatory response develops
in the organism, which increases the permeability of
the HEB and leads to the massive infiltration of the
brain with the components of the RAS. In turn, the
components of the RAS induce neuroinflammatory
cascade, which leads to vast neurodegeneration with
further development of cognitive dysfunctions [15, 16].

The data obtained experimentally during the
study of coronaviruses that existed before SARS-Cov2
demonstrated significant neurologic impairments in the
structure of clinical manifestations, which is caused by
the damage of the CNS, in particular, the hippocampus
with the virus. The accumulation of the virus induces
the inflammatory process in the brain with uncontrolled
activation of astrocytes, which leads to astrogliosis and
neutrophil infiltration that permeates the HEB due to
its increased permeability caused by the inflammation.
This leads to the damage of neurons of the brain,
including the hippocampus, which leads to clinical
manifestations of dementia and cognitive impairments.
The inflammatory process in the CNS can be prolonged
and lead to remote disturbances in its functioning. This
can explain somatic-vegetative and psychic changes
after COVID-19-associated delirium [17].

Some experimental data obtained from experiments
that involved animals and people infected with
Coronaviridae family viruses suggest the involvement of
the brain stem and vasomotor center of the medulla in
the pathological process [13, 18].

Clinical peculiarities of COVID-19-associated
delirium

The study performed by Erica B. Baller et al. included
19 patients with COVID-19-associated delirium.
The researchers observed patients with impaired
consciousness, expressed agitation, and disturbed
attention as the main manifestations of the disease in
the case when there are no other respiratory symptoms
and other signs of infection [4].

A group of American scientists from the Harvard
School of Medicine described 4 clinical cases registered
in the Massachusetts General Hospital. All the
described patients were older than 65 years old and had
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light cognitive impairments and moderate dementia
in the anamnesis. It must be mentioned that all the
patients did not have the main symptoms of COVID-19
(increased temperature, cough, dyspnea). The primary
symptoms were the changes in the psychological
status, which led to hospitalization. Only in 2 out of
4 patients, typical signs of coronavirus effect were
revealed with visualizing methods of the examination
(positive ground-glass opacities in the lower sections
of the lungs). In one half of the observed patients,
high temperatures were not registered. In the other
half, the temperature was subfebrile. In all 4 cases, a
significant level of C-reactive protein was observed,
which could indicate an uncontrolled immune response
that provoked delirium. Multifocal myoclonus was
described in 3 patients. The authors believe that the
development of myoclonus was expected because this
symptom is a general manifestation of encephalopathy
and signals global brain dysfunction. Still, they
highlight that myoclonus in patients with COVID-19-
associated delirium is more evident than delirium that
is usually described in patients with other pathologies.
Myoclonus was observed at admission in 2 patients
that further developed increased muscular tonus with
rigidity. This can be associated with the viral damage of
the basal ganglia that are more sensitive to neurotropic
viruses. Besides, it was reported that at a certain time
during hospitalization, all patients stopped digesting
food. In 3 of them, progressing anarthria was registered
that started with a decrease in the language output and
resulted in mutism, in some cases. The dynamic of the
loss of speech was quick (several hours to several days)
[9].

Italian scientists described the cases of delirium as a
manifestation of coronavirus infection observed in the
specialized department for patients with dementia at the
Geriatric Institute named after Golgi in patients older
than 65 years old. They established the dependence
of the lethal outcomes on the character of the disease
onset. At the initial stage of the development of the
disease, 78.6% of lethal cases had the signs of delirium
and not typical respiratory symptoms of COVID-19.
In the majority of cases, lethality was associated with
high comorbidity. Besides, the scientists highlight that
the severity of dementia in patients included in the
study did not correlate with the rate of lethality from
COVID-19. In 52.2% of patients included in the study,
a hypoactive variant of delirium was observed with
decreased psychomotor functions. In 47.6% of patients,
agitation and aggressive behavior were registered, which
could be characterized as hyperactive delirium. In some
cases, there was a shift from hyperactive to hypoactive

MeavumnHcKni BecTHuK HOra Poccum
Medical Herald of the South of Russia
2021;12(1):33-37

delirium. Psychotic symptoms were described in 19%
of patients with the developed delirium. American
and Italian researchers agreed that delirium could be
considered as the first symptom of coronavirus infection
in senior people before the development of hypoxia,
fever, and inflammatory response [19].

On the contrary, another British study showed
the prevalence of the hyperactive variant of COVID-
19-associated delirium (53% vs 37%) registered as
hypoactive delirium [20].

More often, delirium symptoms appeared at the stage
of SARS according to the data obtained by American
scientists Jonathan P. Rogers et al. (consciousness
impairment — 65% of patients hospitalized admitted
to the intensive care unit, agitation — 69%, distorted
consciousness — 21%) [21].

Andrea Ticinesi in his study revealed a correlation in
the development of delirium between the age of patients
and a high rate of lethality if delirium developed during
the period of hospitalization [22].

There are data on a significant worsening of a
physical condition manifested as post-resuscitation
weakness, cognitive impairments, depression, and post-
traumatic stress disorder after the resolution of delirium
condition [17, 20].

Conclusion

COVID-19-associated delirium is the result of a
combination of pathological factors in one patient, in-
cluding senior age and comorbidity not only by somatic
but also by psychic diseases, in particular, dementia and
cognitive impairments.

Along with the typical manifestation of delirium
according to DSM-5 classification (impairments of
consciousness and attention), patients had myoclonus,
muscular rigidity, and loss of speech output to mutism,
which can take delirium as a global dysfunction o the
brain.

At this stage, it is impossible to affirm that COVID-
19-associated delirium is the primary manifestation of
the disease in senior patients with high comorbidity.
However, it is necessary to include diagnostic criteria of
delirium in senior patients as potential manifestations
of coronavirus infection for the monitoring of the devel-
opment and prevention of complications.
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Complex therapy for patients with ankylosing spondylitis
with mixed anxiety—depressive disorder

LI. Blaginina

St. Luke Luhansk State Medical University, Luhansk, LPR

Objective. The study aimed to evaluate the effect of therapy with nonsteroidal anti-inflammatory drugs (NSAIDs) in
combination with melatonin on the dynamics of the quality of life (QOL), clinical and laboratory activity, and mixed anxiety—
depressive disorder (MADD) in patients with ankylosing spondylitis (AS). Materials and methods. The study involved 65
patients with AS and RTDS. Patients from Group I (n=32) were prescribed melatonin at a dose of 3 mg per day at night, 30-40
minutes before bedtime, in addition to standard AS therapy. Patients from Group II (n = 33) received standard therapy. 8 weeks
after, the dynamics of QOL indicators, clinical and laboratory activity, and the severity of MADD in patients from both groups
were evaluated. Results. The application of melatonin in addition to standard therapy in patients with AS and MADD provided
a statistically significant improvement in the functional and clinical-laboratory data (frequency and severity of anxiety and
depression, pain syndrome indicators, ESR, CRP, integrative indicators of physical and psychological components of health).
Conclusion. The application of melatonin in complex therapy for patients with AS and MADD contributes to the improvement
of clinical and laboratory parameters, psychoemotional state, and QOL of this category of patients.
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IIpuMeHeHre KOMILIEKCHON TePAaNTuy B JIEUEHUH 00JTbHBIX
AHKWJIO3UPYIOIIUM CIIOHIHUJINTOM C PACCTPOUCTBAMMU
TPEBOKHO-AEMPECCUBHOTO CIIEKTPa

.M. brarmanmnaa
JIyranckuit rocyilapCcTBEeHHbBIN MegUIMHCKNI yHUBepcuTeT uM. Carurend JIyku, Jlyranck, IHP

Ilenn: n3yyeHye BINAHNA TEPAINM HECTEPOMIHBIMY IIPOTHBOBOCIANNTeNbHbIMY Ipenapatamu (HIIBIT) B coueTanum ¢
Me/IaTOHVHOM Ha MHaMMKy KadecTsa >kusHu (KJK), KIMHMKO-1ab60paTOPHYI0 aKTUBHOCTD ¥ PacCTPOICTBA TPEBOXKHO-Jie-
npeccusHoro crekTpa (PTIC) y manmeHToB ¢ aHKumo3upyommuM criouanantom (AC). MaTepuansl M METOABI: B ICCTIE[OBA-
HyM IpyHAM ydactue 65 nanueHTos ¢ AC u PTIC. ITanyenrtam I rpynmsr (n = 32) B JOIIONHeHNe K CTAHIAPTHOI Tepanmmn
AC HasHayasCA MeIATOHMH B Jl03€ 3 MI' B CyTKM Ha HOYb, 332 30-40 MuHyT f0 cHa. [Tanuents! II rpynnsl (n = 33) nonyyann
CTaHAapTHYIo Tepanuio. Yepes 8 Hefenb oLeHMBaMM TMHAMUKY 1okasareneit KK, K1mMHMKO-1a60paTOpHOIT aKTUBHOCTU U
BoipaxeHHOCTY PTIIC 60/1bHBIX 06enx rpymni. Pesyibrarsl: Ha GOHe IPMMEHEHN Me/IaTOHMHA B JONOHEHNe CTaH/IapTHO
tepanuy nanyeHToB ¢ AC u PTIC orMedaeTcss CTaTUCTUYECKN 3HAUMMOE ylydlieHne (yHKIMOHATbHBIX U KIMHUKO-JIa-
0OpaTOPHBIX aHHBIX (YaCTOTA U YPOBEHb BHIPAKEHHOCTU TPEBO>KHOCTHU U [IEIIPeCcCUn, IToKaszaTesneil 60/1eBOro CHHAPOMA,
CO3, CPb, nHTerpaTuBHBIX MOKa3arenell (puan4eckoro 1 IMCUXONIOTNIECKOr0 KOMIIOHEHTOB 3/J0POBbs). BoiBOpbI: mpnme-
HeHle Me/IATOHMHA B KOMIIEKCHOI Tepanyy nauyeHToB ¢ AC 1 PTIIC croco6cTByeT yIydieHnIo KINHIKO-Tab0paTOPHBIX
HI0Ka3aTesell, ICUX09MOIoHaabHoro cocrosauma u K)K anHoit KaTeropyu 60IbHbIX.

KmoueBble cmoBa: aHKMIO3UPYIOUNIA CIIOHAMUINAT, PACCTPOIICTBA TPEBOXKHO-EMPECCUBHOrO CIIEKTPa, Ka4eCTBO XU3HI,
MEIATOHMH.

ma muruposanusa: brarmunaa VIV IIpuMeHeHNe KOMIIZIEKCHON Tepalyy B jIeYeHMY OONbHBIX aHKMIO3MPYOUINM
CIIOHAM/ILTOM C PACCTPOVICTBAMU TPEBOXXHO-/EIIPECCUBHOTO criektpa. Meduyunckuii secmuuk 0za Poccuu. 2021;12(1):38-
45.DOI10.21886/2219-8075-2021-12-1-38-45.
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Introduction

he mutual effects of autoimmune

inflammations and mental disorders are of

interest for rheumatology today. To date,
different rheumatological diseases are associated with
a 7 to 15 times higher incidence of mixed anxiety-
depressive disorders (MADDs) compared to the general
population; this trend is reflected in many research
papers, most of which deal with rheumatoid arthritis
and systemic lupus erythematosus [1, 2].

Chronic pain syndrome associated with an immuno-
inflammatory process has been found to be linked to
a higher incidence of comorbidities that exacerbate
the underlying disease, including MADDs. Constant
pain alters the psycho-emotional status of patients,
giving such manifestations as anxiety, depression,
apathy, fatigue, excitability, and irritability [3, 4]. The
conventional factors of risk of depression are: female
sex, family history, social deprivation, lack of social
support, chronic psychosocial stress, chronic pain,
low work performance, negative thoughts about the
disease found in autoimmune patients; these factors do
contribute to MADD:s.

There is no doubt to date that chronic inflammation
is the primary pathophysiological mechanism for the
development of psycho-emotional disorders including
depression, the latter being considered a systemic
disease associated with a higher level of inflammatory
reaction markers: C-reactive protein (CRP), TNF-alpha,
interleukin-1, and interleukin-6 [5, 6].

Mutual pathogenesis theory suggests that immuno-
inflammatory diseases and MADDs have common
triggers, in particular stress factors, and mostly similar
pro-inflammatory pathogenesis, which means they can
co-progress [7, 8]. Pro-inflammatory cytokines activate
the hypothalamic-pituitary-adrenal axis (HPA axis)
and, combined with the effects of stressors, stimulate
another release of cytokines sensitizing the HPA axis,
which worsens the vegetative support of the body and
disrupts its adaptive capacities, thus exacerbating the
endocrine dysfunction that regulates the stress and
immune responses of the body; this increases the level
of pro-inflammatory cytokines, giving such clinical
manifestations as poor mood, chronic pain, fatigue, and
sleep disturbances [9, 2].

Some research points to a high incidence
and severity of MADDs in patients suffering
seronegative spondyloarthritis, in particular psoriatic
spondyloarthropathies and ankylosing spondylitis
(AS) [10, 11]. Some studies cover the causes of psycho-
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emotional disorder development in AS males [12]. To
date, however, drug-based treatment of AS+MADD
patients remains an understudied topic.

Immune inflammation and MADDs have common
pathogenic mechanisms in such patients; this means
a modified approach is needed to treat AS coupled
with MADD. Melatonin is commonly used to correct
circadian rhythms; however, it has other proven clinical
effects and seems a promising solution to the problem
above. A broad range of melatonin effects (chronobiotic,
antioxidant, cytoprotective, analgesic, and antiapoptotic
effects) have been studied so far. However, it has
less studied yet no less important peripheral anti-
inflammatory effects associated with inhibiting COX-
2 and NO synthase [13]. Clinical trials prove the
medication to be an antidepressant as well [14, 15].
Noteworthy is the ability of melatonin to inhibit matrix
metalloproteinase as found in patients with rheumatoid
arthritis [16].

The objective hereof was to study how nonsteroidal
anti-inflammatory drugs (NSAIDs) coupled with
melatonin would affect the quality of life, clinical and
laboratory test results, and MADDs in AS patients.

Materials and Methods

The study involved 65 AS patients, aged 25 to 58
(43.4+7.7), 41 males and 26 females, who on average
had had the disease for 10.1 + 4.6 years; 25 had
university education. Thirty-four (52.3%) patients had
disabilities: 21 (61.8%) with Cat. 3 disabilities, and 13
(38.2%) with Cat. 2 disabilities, mostly with Functional
Class 3 disorders (69.2%). AS was diagnosed on the
basis of modified New York criteria (ACR, 1984); the
activity of the pathological process was estimated by
the Bath AS disease activity index (BASDAI) according
to the EULAR criteria. All the involved patients were
registered to have the core diagnostic signs of mixed
anxiety-depressive disorder (F41.2): depressed mood,
loss of interest and pleasure, anxiety and unrest, as well
as some additional symptoms: sleep disturbances and
loss of appetite, impaired concentration, tension and
fussiness, tremor, irritability, low libido. All the patients
were offered psychiatric assistance since antidepressant
treatment must be prescribed and monitored by a
psychiatrist. However, most of the patients rejected
partner treatment, i.e., co-treatment by the attending
physician and a psychiatrist. For this reason, the
researchers developed an alternative treatment relying
on melatonin, as it has a clinically proven pleiotropic
antidepressant effect [14; 15].
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Inclusion criteria were: informed consent, verified
AS diagnosis, AS lasting at least three years, and no
diagnosed central nervous system disorders that might
result in MADDs.

Pain syndrome, the duration of morning stiffness,
and the patient’s own health (POH) were evaluated by
the patients themselves on the visual analog scale (VAS);
laboratory readings were CRP and the erythrocyte
sedimentation rate (ESR).

Spielberger’s State-Trait Anxiety Inventory was used
to assess the psycho-emotional state of the patients
with scores below 30 being classified as mild anxiety,
30 to 45 as moderate anxiety, and >45 as severe anxiety.
Hamilton Depression Scale (HDS) was used to detect
signs of depression; the total score of 16 to 18 in young
patients, 18 to 20 in elderly patients would indicate a
non-psychotic depression. Taylor Manifest Anxiety Scale
(TMAS) adapted for Russian patients by Nemchinov
was used to assess anxiety. The questionnaire consisted
of 50 yes/no questions. The score would depend on
the patient’s answers. The interpretation guideline was
as follows: 0 to 5 points for mild anxiety; 5 to 15 for
moderate-to-mild anxiety; 15 to 25 for moderate-to-
severe anxiety; 20 to 40 for severe anxiety; 40 to 50 for
very severe anxiety.

Quality of life (QoL) was tested using the Medical
Outcomes Study Short Form (SF-36), a questionnaire
that covers 8 concepts or scales of health: physical
functioning, PF; role-physical functioning, RP; bodily
pain, BP; general health, GH; vitality, VT; social
functioning, SF; role-emotional, RE; and mental health,
MH. SF-36 generally helps evaluate the physical status
of health (PSH) and mental status of health (MSH).
Each of the 8 scales is to be rated 0 to 100; the higher the
score, the better the patient’s status on the given scale
(17].

Statistical testing of the results was done in
Statistica 10.0 (Statsoft, USA). Normally distributed
data is given herein as mean + standard deviation
(m=o0), else as Me (LQ-UQ), where Me is the median,
LQ is the lower quartile, UQ is the upper quartile. To
compare quantitative readings in groups before and
after treatment, the authors used Wilcoxon’s test; to
compare two independent groups — Mann-Whitney’s
nonparametric U-test. Qualitative data was analyzed by
means of contingency tables and . Differences were
deemed significant at p < 0.05.

Results

Low activity was found in 17 patients, moderate
activity in 32, and high activity in 16 at the beginning of
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this study. BASDAI averaged 3.9 (3.3; 4.3), being >4 in
40% of the patients and >7 in 4.6%. The Bath Ankylosing
Spondylitis Functional Index (BASFI) was 4.1 (3.6; 4.6),
being >4 in 52.3% of all cases and below 2 in 3.6%. ESR
averaged 25.9 * 8.7 mm/h, being normal in 17 (30.4%)
patients. CRP averaged 19.7 + 20.3 mg/]; being above 10
mg/lin 35 (53.8%) and above 50 mg/1in 7.7%.

Pain syndrome and morning stiffness in AS patients
were as follows: 61.2+18.0 for spine pain, 61.6+17.6
mm for morning stiffness, 60.9+17.2 mm for POH. The
severity of MADDs in the patients was as follows: HDS
17 for depression (14; 19), indicating non-psychotic
depression in this age group; one Spielberger’s scale, RA
32 (29; 37) and PA 40 (35; 44), 28 on Taylor’s scale (19;
36), generally indicate moderately severe anxiety in the
patients.

SF-36 QoL ratings were low both for the overall
physical component score (PSH), which was 28.6 (26.6;
32.7), and for the overall mental component score
(MSH), which was 39.2 (34.1; 42.9). PSH dropped
seemingly due to a low RP of 25 (0; 25), reflecting the
effects of the patient’s physical status on their daily
life, as well as the effects of their pain syndrome (BP)
rated at 32 (22; 32). As for the mental component, they
preserved relatively high SF values of 50 (37.5; 62.5) but
had a low RE of 33.3 (33.3; 66.6) due to their emotional
state.

Given the objectives hereof, all the patients were
randomly sampled into two groups: Group 1 consisted
of 32 patients who were treated throughout the study
with an NSAID dosed equivalently to 150 mg of
diclofenac (400 mg of celecoxib, 200 mg of nimesulide,
90 mg of etoricoxib, 200 mg of ketoprofen, or 200 mg
of aceclofenac a day) plus 3 mg of melatonin 30 to
40 minutes before bedtime; Group II consisted of 33
patients treated the same way but without melatonin. As
expected, the initial clinical and laboratory indicators of
the patients did not differ significantly between the two
groups (p > 0.05 in all cases).

Treatment was evaluated for effectiveness 8 weeks
later using all the tested indicators (clinical and
laboratory test results, anxiety, depression, and SF-36
scores). No adverse effects were reported throughout the
study that would require canceling melatonin, such as
morning drowsiness, fatigue, nightmares, or headaches.

All the examined patients had sleep disorders of
varying nature and severity as of the start of the study.
Shorter sleep was reported for 68.7% of the patients
in Group I, 66.7% in Group II; nearly all the patients
needed more time to fall asleep: 90.6% in Group I
and 94% in Group II. Dissatisfaction with night sleep
due to frequent awakenings was reported by 62.5%
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of the patients in Group I, 66.7% in Group II; post-
sleep fatigue in the morning was reported by 78.1%
in Group I, 72.7% in Group II. The therapy made the
sleep disorders milder and less frequent in Group I:
only 21.8% still slept insufficiently long (x* = 5.4; p =
0.02); 40.6% still reported that they needed more time
to fall asleep (x> = 3.8; p = 0.056); sleep dissatisfaction
reporting fell to 28.1% (x> = 2.9; p = 0.08), and morning
fatigue only occurred in 31.3% (x* = 4.2; p = 0.039).
No positive trends were registered in Group II. Sleep
dissatisfaction rates dropped only insignificantly (x* =
0.6; p = 0.43), and so did post-sleep fatigue (x*=1.0; p =
0.32), both still reported by 48.5% in Group II.

At the end of the study, patients on melatonin had
very significantly lower (p < 0.001) incidence and
severity of depression per HDS, anxiety per TMAS, RA
and PA. A significant reduction in PA and TMAS scores
was found in Group II. Post-treatment comparison of
the groups shows a significant (p < 0.05) reduction in
anxiety in Group L. See Table 1 for the data.

Table 2 shows the laboratory indicators and pain
syndrome data collected from both groups before and
after treatment. These indicators had positive trends in
both groups. Notably, Group I had a more significant
reduction in BASDAI, BASFI, and spine stiffness than
Group II. However, these differences were not significant.
Post-treatment comparison in terms of POH, which had

positive dynamics in both groups, revealed a significant
difference (p = 0.025) in favor of Group I. This proves
melatonin affects patients’ emotions and personality.
ESR and CRP improved significantly in both groups.
Notably, Group I still had a greater improvement in both
at p = 0.075 and p = 0.15, respectively.

The SF-36 questionnaire was used before and after
treatment and showed that in Group I, physical health
improved mainly in terms of the effects of physical
condition and pain intensity on daily life as indicated by a
35.7% increase in PF, 22.6% increase in BP. Vitality, social
and role functioning improved by 44%, 23%, and 49.6%,
respectively, due to melatonin-associated mildening
of depressive and psychovegetative disorders. These
results are supported by the significant improvement
in the integrative physical and mental components
in Group I. In Group II, significant improvement was
observed with respect to pain intensity and overall
physical health. Post-treatment intergroup comparison
showed significantly higher vitality mental component
in melatonin-treated patients. See Table 3 for the data.

Discussion
Immuno-inflammatory diseases and MADDs

have to date been proven to have similar pathogenic
mechanisms based on response to stress that triggers

Table 1/ Tabnuua 1

Dynamics of indicators of anxiety and depression in groups
JInHamMuKa nmoKasarenei TpeBOry 1 Jelpeccun B IPyImax

I rpynma (n = 32) / II rpynma (n = 33) / Mann-Whitney
ITapamerp / I group I group U-test in
Parameter Vicxopso / ITocre neveHs / Vcxomso / ITocre meyeHyist / groups after
Baseline After treatment Baseline After treatment A
IIIT, 6arst 17 (16;20) 14 (1216,5) 15 (13;17) 14 (13;17) p=0,32
HDS, points
p,<0,001* p,=0,066
TMAS, points 28 (19,5;36,5) 19,5(15,5;25,5) 27 (19;36) 25 (18;33) p=0,014*
p,<0,001* p,<0,001*
PT, 6amnst 32,5 (29;36) 28,5 (27;32) 32 (28;38) 32 (28;39) p=0,002*
RA, points
p,<0,001* p,=0,88
JIT, 6annbt 40 (34,5;44,5) 33 (30;36,5) 40 (36;41) 37 (35;43) p=0,0008*
PA, points
p,<0,001* p,=0,016%

Note: * — statistical significance of the differences (p < 0.05); p, — significance of differences when comparing indicators before and after treatment
of the I group; p, — significance of differences when comparing indicators before and after treatment of the IT group.

IIpumedanme: ¥ —IOKa3aTe/M, IPU CPAaBHEHUI KOTOPBIX TIOTyYeHbI CTATUCTIYECK 3HAUMMble pe3ynbTaTsl (p < 0,05); p1 — ypoBeHb cTaTH-
CTUYECKOV 3HAYMMOCTI pa3HI/I‘II/H/u[ IIpy CpaBHEHUN ToKa3aTenen IO M IIOCJI€ T€YECHUS I TPYIIIBL; p2 — ypOBeHb CTATUCTUIECKOV 3HAYMMOCTI

pasnuyuil Ipy CpaBHEHUM MOKasaTesel 1o u nocie nedenus I rpynmbr.
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Table 2 / Tabnuia 2

Dynamics of indicators of pain syndrome and clinical and laboratory activity in groups
Junamuka nmokasarerneii 60IeBOro CMHEPOMa U KIMHUKO-Tab0PAaTOPHOIT aKTUBHOCTH B IPYIIIAX

I rPYHIHa (n=32)/ II rpyrIIIHa (n=33)/ Marnn-Whitney
ITapametp / group group U-test in
Parameter VicxopHo / ITocne nevenus / VicxopHo / ITocne nevenus / groups after
Baseline After treatment Baseline After treatment treatment
BASDALI, points 3,95 (3,4:4,5) 3,8 (3,3;4,17) 3,9 (3,3:4,25) 3,8 (3,2:4,15) p=0,91
p,<0,001* p,=0,006%
BASFI, points 4,18 (3,6;4,6) 3,9 (3,4;:4,2) 4,1 (3,6;4,6) 3,9 (3,5;4,3) p=0,75
p,<0,001* p,=0,002*
Bonb B 103BOHOY- 64,5 (49;78) 54,5 (45;67) 58 (47;73) 50 (45;60) p=0,2
Huke, BAIII N -
Spine pain, VAS p,=0,025 p,=0,001
CKOBaHHOCTb, 64,5 (44;76,5) 49,5 (38;62,5) 65 (47;73) 55 (50;65) p=0,086
BAIIL . -
Stiffness, VAS p,=0,017 p,=0,04
C3I1, BAIII 67,5 (42,5;78) 69 (60;77,5) 60 (50;72) 65 (55;72) p=0,025*
Patient's own
health, VAS p,=0,039* p,=0,039*
CO3, MM/u 26,5(18,5;30,5) 23 (19,5;25,5) 27 (21;31) 26 (20;28) p=0,075
ESR, mm/h
p,=0,018* p,=0,044*
CPB, mr/n 12 (7,8;24) 8,1 (6,4;11,2) 12 (8;15,6) 6,8 (5,3;12) p=0,15
CRB mg/l
p,<0,001* p,<0,001*

Note: * — statistical significance of the differences (p < 0.05); p, — significance of differences when comparing indicators before and after treatment
of the I group; p, — significance of differences when comparing indicators before and after treatment of the II group.

IIpumMevanue: ¥ — 3HAKOM OTMEYEHBI IIOKA3aTe/N, IIPY CPABHEHMI KOTOPBIX IIOMy4eHbl CTATUCTUYECKN 3HaYnMble pesymbrarsl (p < 0,05);
P, — YPOBEHb CTATUCTUYECKOI 3HAYMMOCTY PasIUYIMIl TPV CPABHEHMM TIOKa3aTesnelt 710 ¥ Moc/e NeYeHns [ IpyIIIbL p, — YPOBEHb CTaTHCTH-
4eCKOJt 3HAUMMOCTH PAs/INYMIL TPV CPABHEHMM IIOKa3aTesnelt 10 U moce nederns II rpymmsr.

the HPA axis, resulting in increased catecholamine
and cortisol levels, as well as in serotoninergic and
noradrenergic deficiency [18]. Therefore, exposure to
stress disrupts the homeostasis of neuroendocrine and
immune systems, intensifying pain, activating negative
perception of reality, and contributing to disadaptive
behavior. Besides, constant pain and lack of adaptation
to the disease, both being characteristic of AS+MADD
patients, elevate the pain even further to close the
‘vicious circle.

Treatment of these patients should seek clinical
and laboratory remission by inhibiting inflammation,
mitigating pain, and improving the physical and mental
QoL for better psycho-emotional stability.

Melatonin has a broad range of clinical effects listed
herein whilst also having no severe side effects for up
to 3 months of continuous administration; this allowed

4 I

using it in addition to NSAIDs in AS+MADD patients
that had clinical signs of anxiety-depressive disorders.

Findings suggest that this combined therapy not
only improves the psycho-emotional status of patients
but also stabilizes the QoL indicators and thus speeds up
recovery from chronic pain and intense inflammation
in AS+MADD patients.

Conclusions

Adding melatonin to the comprehensive treatment
of AS in MADD-affected patients not only improves the
emotional indicators such as incidence and intensity
of sleep disturbances and anxiety-depressive disorders
but also alleviates bodily pain, improves laboratory test
results, and therefore enhances the quality of life of such
patients.
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Table 3 / Tabnuua 3
Dynamics of indicators of quality of life in groups
JuHaMuKa mokasarteseit Ka4ecTBa >KM3HM B IPYIIIAX
I rpynma (n = 32) / I rpynma (n = 33) / Mann-Whit-
IMTapamerp / ey W gy ney U-test in
Parameter I/cho;g{o / [Tocne neuenns / Vi ) el ITocne nevenms / g:oup s after
Baseline After treatment After treatment el e
PE points 25 (20;35) 35 (35;62,5) 35 (25;40) 35 (25;40) p=0,09
p,=0,003* p,=0,32
RP, points 25 (0;25) 25 (25;50) 25 (0;25) 25 (0;50) p=0,36
p,=0,009* p,=0,26
BP, points 22 (22;41) 41 (27;41) 32(22;32) 32 (22;41) p=0,11
p,=0,004* p,=0,023*
GH, points 43,5 (30;55) 55 (35;57,5) 35 (30;55) 40 (35;75) p=0,49
p,=0,11 p,=0,076
VT, points 32,5 (10;42,5) 42,5 (35;45) 35 (30;45) 35 (35;45) p=0,012%
p,<0,001* p,=0,38
SE, points 50 (25; 56,25) 50 (50;62,5) 50 (50;62,5) 50 (50;62,5) p=0,59
p,=0,004* p,=0,45
RE, points 33,3 (0;66,6) 66,6(33,3;66,6) 33,3(33,3;66,6) 66,6(33,3;66,6) p=0,14
p,=0,013* p,=0,57
MH, points 44 (30556) 52 (40;58) 40 (40;56) 40 (40556) p=0,47
p,=0,022* p,=0,1
PSH, points 28 (25,9;33,5) 34,1(30,2;38,5) 29,2(27,6;32,5) 31 (30,2;35) p=0,18
p,<0,001* p,=0,008*
MSH, points 38,4 (33,8;43) 43,3(41,5;44,8) 40,6(35,1;41,8) 40,8 (38,9;43,2) p=0,03*
p,<0,001* p,=0,12

Note: * — statistical significance of the differences (p < 0.05); p, — significance of differences when comparing indicators before and after treatment
of the I group; p, — significance of differences when comparing indicators before and after treatment o the II f group.
IIpumMevanme: ¥ — 3HAKOM OTMeEYEHBI IIOKA3aTe/N, IIPY CPABHEHMI KOTOPBIX IIOMy4YeHbl CTATUCTUYECKN 3Ha4YnMble pesymbrarsl (p < 0,05);
P, — YPOBEHb CTaTUCTUYECKOI 3HAYMMOCTI PAsINIMIt PV CPAaBHEHMH TIOKa3aTesneil 710 1 ToCyle JIedeHusA I Tpymmbl; p, — yPOBEHb CTaTUCTH-
4eCKOJt 3HAUMMOCTY Pas/INYMIL TPV CPAaBHEHMM IIOKa3aTesnelt o U moce nederns 11 rpymmsr.
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Daily periodicity of labor in pregnant women in physiological
and complicated pregnancy depending on the sex of the fetus

T.L. Botasheva, V.O. Andreeva, E.Yu. Lebedenko, A.D. Fabricant, A.V. Khloponina,
E.V. Zheleznyakova, O.P. Zavodnov

Rostov State Medical University, Rostov-on-Don, Russia

Objective: the study aimed to reveal the daily periodicity of labor, the nature of melatonin metabolism, and the outcome of
childbirth in women with a physiological and complicated pregnancy, depending on the sex of the fetus. Materials and methods: to
study the chronophysiological characteristics of birth outcomes depending on fetal sex, 1 980 birth histories and stories of newborns
were analyzed. The neonates were born between January 1 and December 31, 2016, in a maternity ward of the Federal State Budgetary
Educational Institution of Higher Education “RostGMU” of the Ministry of Health of Russia. Melatonin production was identified
by the level of urinary excretion of 6-sulfatoxymelatonin (6-SM) (its main metabolite) examining the morning portion of the urine
of women by the ELISA method (at 8 am 3 ml of urine were collected in Eppendorf tube). Results: it was revealed that fetal sex
modulated the activity of the central regulatory mechanisms responsible for the daily period functional processes in the female body
and the initiation of labor. The largest number of spontaneous births by male fetuses occurred in the early evening before midnight
when daily illumination was decreased, while the birth of girls was observed more often in the period from midnight to early
morning. At the same time, mothers of boys had lower production of melatonin compared to that of girls’ mothers. Conclusions.
The peculiarities of labor and birth complications associated with the sex of the fetus were identified.

Keywords: physiological pregnancy, placental insufficiency, daily biorhythms, time of the end of labor, melatonin metabolism,
fetal sex.
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CyTouyHasi IEPUOUIHOCTH POJAOB IIPHU (PU3UOIOTHUECKOU
1 OCJIO:KHEHHOH 0€epeMEeHHOCTH B 3aBHCHMOCTH OT I10JIa IIOAA

T.JI. Boramesa, B.O. AunpeeBa, E.10. Jle6enenko, A.Jl. ®abpuxanr,
A.B. Xnonounsna, E.B. JKenesuakona, O.I1. 3aBogHosB

Pocmosckuii 2ocydapcmeervlii meouyurckuil ynusepcumem, Pocmos-na-/ony, Poccust

Ienb: nccnegoBanme xapakTepa CyTOYHONM IEePUMOANYHOCTY BPEMEHM OKOHYAHMA POJOB, YPOBHA MeIAaTOHMHA M JMICXOfja
POJMIOB Y >KEHIUH Ipy (USMOTIOTUYECKOl ¥ OC/IOKHEHHO 6epeMeHHOCTU B 3aBMCUMOCTM OT II0JIa BHIHAIINBAEMOTO IUIOfA.
Marepuanbl M METORBI: [ U3YYeHUA CYTOYHBIX OMOPUTMOB BpPEMEHV OKOHYAHNSA PONOB B 3aBUCHMMOCTY OT IOJIOBOII
HNPUHAJIEXHOCTY IJIOfA NpoaHanu3upoBanbl 1980 mcropuii pomoB M MCTOPMIT HOBOPOXKJEHHBIX. YPOBEHb MeNTaTOHMHA
OIpeNeNsIIN 110 COflePKAHNIO B YTPeHHel! mopiun Moun 6-cynbdarokcumenaronnta (6-COMT). PesynbraTsl: 00HapyXeHO,
YTO IT0J1 IVIOJ§A OTIPEfiesIeT CIeM(UKY II0f0-MATePUHCKIX OTHOIIEHIT, MOLYIMPYOMNX QYHKIINIO XPOHO(DIU3MOIOTMTIECKIX
PEery/IATOPHBIX MEXaHIM3MOB: [/Is1 MY KCKOTO I1071a IIOfIa HanbojIee XapaKTepHO OKOHYAHIe CAMOIIPOU3BOIbHBIX POJIOB C PAHHETO
BeyYepa 10 TOTyHOU M B YCTOBUAX CHIDKEHIS Cy TOYHOI OCBEIIeHHOCTH U 60/1ee HI3KOM COepyKaHNM 6-CyIb(aTOKCHMeTaATOHNHA
B MOUe, TOT/ja KaK JI/IA )KEHCKOTO II071a IJI0fia — C TIOJTYHOYM 0 PaHHETo yTpa Ipu 6ojee BBICOKOI MPOAYKIVY Me/TaTOHWHA.
BbIBOABI: yCTaHOB/IEHBI 0COOEHHOCTI XapaKTepa POfJOBOIL [IesATeIbHOCTH U OCTIOKHEHNUIT B POJIAX, CBA3aHHBIE C [IOJIOM IIIOfA.

Kirouesslie cnoBa: 11071 10713, pusmonorndeckas 6epeMeHHOCTb, IUIAl[eHTapHasl HeLOCTATOYHOCTD, CYTOUHbIE OMOPUTMBI,
BpeMs1 OKOHYAHVISI POJIOB, METTATOHNHOBBII 0OMEH.
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Introduction

nisms, a detailed study of integration mechanisms

in the “mother - placenta - fetus” functional
system (MPFEFS) has great importance. Center and
peripheral interactions in the MPFES play a significant role
in placental dysfunction pathogenesis [1-6].

According to the scant literature [7-11], one of
the significant factors modulating the nature of fetal-
maternal relationships in the MPFEFS is the fetus gender.
The evaluation category of these interactions is associated
with a clear understanding that between the mother and
the fetus organisms, mutual biochemical and hormonal
signaling is carried out throughout the entire gestational
period through the uteroplacental complex, which is a
communication channel, and this signaling determines the
formation of not just the MPFFS but also the “mother -
placenta - female fetus” functional system” and “mother -
placenta - male fetus functional system” with the
characteristic options for the homeostatic balance of each
of them [8].

The available data on the sexual dimorphism influence
on the formation of obstetric pathology indicate that
in 2014, the International Federation of Gynecology
and Obstetrics recognized the male fetal gender (MFG)
as a risk factor for the threat of premature birth [9, 11].
Data are presented that certain forms of chromosomal
aberrations are associated with sexual dimorphism which
is manifested in the biochemical and sonographic marker
features [12-14]. It has been established that gestational
diabetes mellitus (GDM) is more often recorded in cases
of male childbearing [15, 16]. MFG is recognized as a risk
factor for placental dysfunction [15, 17] and the female
fetal gender (FFG) is accompanied by an increased risk
of toxicosis and moderate preeclampsia, while its severe
forms are most typical for MFG [8].

Biorhythms with varying frequency have particular
importance in gestational tolerance formation: almost
all functional processes in the MPFEFS are cyclical. The
greatest importance belongs to the “sleep-wake” circadian
rhythm [18-20].

The circadian periodicity of labor, which is most
dependent on the day/night cycle, is of the greatest interest
from the gestational process standpoint. Thus, there is
evidence of the existence of a clear relationship between the
act of delivery duration and the day length: within different
seasons, rapid labor occurs with greater frequency as the
daylight increases [21, 22, 8].

In connection with the above, it is of considerable
interest to study the relationship of the fetus gender
during pregnancy and labor, taking into account the
chronophysiological characteristics of the birth act.

The goal of the research was to study the nature of the
daily frequency of labor, the characteristics of melatonin
metabolism, and labor outcomes in women with

In the study of the obstetrical pathology mecha-
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physiological and complicated pregnancies, depending on
the sex of the fetus.

Material and methods

The studies were carried out based on the FSBEI of
Higher Education Rostov State Medical University of the
Ministry of Health of the Russian Federation.

Before conducting the research, informed consent
was obtained from each woman (“Rules for conducting
high-quality clinical trials in the Russian Federation”
dated December 29, 1998). There is an Ethics Committee
Protocol of the Research Institute of Obstetrics and
Pediatrics of Rostov State Medical University containing
information on the approval of these studies (Protocol No.
23/2 dated April 25, 2013).

A total of 1101 women were examined: 584
primigravidas with physiological gestation and childbirth
(Group I). Two hundred eighty of them had a female fetus
(Group Ia) and 304 pregnant women had a male fetus
(Group Ib). Group II included 517 primigravidas with
placental dysfunction: 253 of them had a female fetus
(group Ila), 264 — a male fetus (Group IIb). In Groups I and
11, all patients had vaginal births without labor induction
and stimulation.

Entry criteria in clinical Group I were uncomplicated
singleton full-term pregnancy; 18 to 28 years old range;
absence of obstetric pathology based on the results of
clinical, hormonal, chemical, ultrasound, and Doppler
studies. Exclusion criteria from Group I were pregnancies
resulting from assisted reproductive technology
programs; chromosomal aberrations and fetus congenital
malformations; congenital malformations of organs and
systems in women; extragenital and endocrine pathology;
women refused to participate in the study. Criteria for
inclusion in Group II were singleton full-term pregnancy;
18 to 28 years old range; Doppler signs of blood circulatory
disturbances in the uteroplacental complex arteries; the
asymmetric form of fetal growth retardation; deviations in
the indicators of the fetus biophysical profile [23, 24].

The groups were randomized by the method of random
numbers and “Flipping coin” [25].

Melatonin  was  determined based on the
6-sulfatoxymelatonin (6-SOMT) level in the morning
urine.

The study of the outcome of labor was carried out based
on the analysis of 1980 birth histories and the histories of
newborns born from January 1 to December 31, 2016,
at the maternity department of the FSBEI of Higher
Education of the Rostov State Medical University of the
Ministry of Health of Russia. The neonatal functional
status was assessed using the Apgar scale.

Statistical data processing included the use of
descriptive statistics (medians and Q1 and Q3). Statistical
significance was calculated based on a 95% confidence
level and a 0.05 accuracy of calculating statistical data.
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Intergroup differences were determined wusing the
nonparametric Kruskal-Wallis test; statistically significant
differences were the basis for a posteriori analysis using
the Mann-Whitney test. The initial data were processed
using the IBM SPSS 26.0.0.1 and Excel 2016 programs. The
circadian periodicity of the end of labor was carried out by
Fourier time series analysis.

Results

An age distribution analysis of pregnant women in the
examined sample revealed the predominance of 23-27-year-
old women (60.9%), which is probably due to socio-
economic transformations. An intragroup comparative
analysis showed a similar prevalence of patients aged 23-
27 years. In Group I, those were more by 25.4%, and in
Group II - by 17.4% than younger pregnant women (p =
0.271).

The average age of menarche in the studied patients
from Groups I and II was comparable and amounted to
11.7 £ 1.5 and 12.2 * 1.3 years, respectively (p = 0.402).

Anamnestic data indicated that in both clinical groups,
in most cases the menstrual cycle duration was 27-30 days
(in Group I - 29 £ 1.2 and Group II - 28 + 1.1 days) (p =
0.612).

Abnormal uterine bleeding characterized by an increase
in the menstruation frequency (more than 38 days) was
recorded in 7.0% of all women studied (42.1 £ 2.5 days in
Group I and 38.3 £ 1.9 patients in Group II).

In most of the examined patients (75.0%, p = 0.021), the
menstrual cycle duration was less than 8 days (in pregnant
women in Group I - 4.7 + 1.4, in Group I - 4.1 + 2.1 days).
There were no significant differences in the menstruation
regularity and volume in the studied women (p = 0.513).

Inthestructure of past gynecological diseases, regardless
of the course of pregnancy, chronic inflammatory diseases
of the pelvic organs (PID) prevailed - 73.4% of cases (p
= 0.0213). The remaining women’ history was aggravated
by abnormal uterine bleeding (8.0%), intraepithelial
cervical neoplasia (7.1%), genital endometriosis (0.7%),
and polycystic ovary syndrome (0.3%). The analysis
data were consistent with the all-Russian structure of
gynecological morbidity in women of reproductive age
indicating the stable leading position of PID (60-65%),
non-inflammatory diseases of the genital tract took second
place (21%), benign neoplasms (in the third place - 17%),
and abnormal uterine bleeding (the fourth place - 7%) [2].

In Group II patients, pregnancy was aggravated
by exacerbations of chronic extragenital diseases and
hemodynamic disturbances in the uteroplacental complex
which were noted in 58.3% and 89.1% of cases. According
to ultrasound, the placental system state showed placenta
thinning in 24.7% of women, thrombosis of the intervillous
space — in 21.5%, oligohydramnios - in 43%. Medical
records of Group II women indicated a high frequency of
moderate preeclampsia (33.3%), threatened miscarriages

4 I

(46.6%), partial chorionic detachment (42.6%), and anemia
in pregnant women (58.6%). In 29.2% of pregnant women
with placental dysfunction (Group II), an asymmetric
form of fetal growth retardation was diagnosed.

In the daily frequency analysis of the time to labor
activity onset, a statistically significant relationship to
the fetal gender was not revealed (p = 10.069) in any
of the clinical groups, apparently due to medical and
social factors. However, the labor completion time was
significantly associated with the “fetal gender” factor:
in the total sample, boys were born 39.4% more often
than girls (p = 0.041) associated with a decrease in daily
illumination intensity (in the period from 18 to 24 hours);
girls were born mainly 35.8% more often with a decrease
in illumination intensity (in the morning period from 24
to 6) (p = 0.026).

Depending on the gestation course, the same pattern
persisted: in Group I patients, girls were born statistically
significantly more often (by 41.2%) (p = 0.019) from 00:00
to 06:00, while the birth of boys was recorded by 25.7%
more often in the period from 18:00 to 00:00 hours (p =
0.038). The biorhythm period in the case of both variants
of sexual dimorphism was 6 hours.

In clinical Group II, the same pattern persisted: girls
were born more often (by 21.6%) in light-saturated hours
of the day from 03:00 to 12:00 (the biorhythm period was
9 hours). On the contrary, more boys (by 24.8%) were
born as the light-saturated time of day decreased from
16:00 to 00:00 hours (the biorhythm period was 8 hours).
The prolongation of the biorhythm period in the case of
placental dysfunction is worthy of note.

The regulatory role of melatonin metabolism in
maintaining the chronoperiodicity of functional processes
has been proven [8, 27], in connection with which the
morning 6-SOMT fraction in pregnant clinical groups was
analyzed.

It was found that in trimester II in Group I pregnant
women regardless of the fetus gender, there was a decrease
in 6-SOMT by an average of 31.4% (p = 0.031, p = 0.026)
compared with trimester I. In trimester III, compared
with trimester II, the 6-SOMT was characterized by an
increase: in pregnant women with female fetuses by 3.4
times, with male fetuses by 2.6 times (p = 0.015, p = 0.048),
which perhaps is due to the physiological “summation” of
maternal, placental, and fetal melatonin (Table 1).

There were no statistically significant differences in
the levels of 6-SOMT between Group I pregnant women
with different fetus genders during trimesters I and II (p =
0.057, p = 0.062), however, in trimester III, 6-SOMT levels
were significantly higher in pregnant women with FFG (p
=0.018).

A somewhat different example was noted in the
placental dysfunction group (Group II) of pregnant
women: already in the first trimester, 6-SOMT was 25.8%
lower than in uncomplicated birth (Group I) regardless of
sexual dimorphism (p = 0.041, p = 0.025) (Table 2).
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Table 1/ Tabmuma 1

Levels of 6-sulfatoxymelatonin in the urine of women at different stages of physiological pregnancy,
depending on the «sex of the fetus»
YpoBHU 6-Cyn1b(}HATOKCHMETATOHNHA B MOY€e NAIMEHTOK [ IpyIbI 10 TpMMeCTpaM recTarmn

B 3aBUCHMOCTU OT (l)aKTOPa «II0/TOBAasA MIPMHANICKHOCTD IITIOAA»

Marepu feBodex Marepu ManbuMKOB
Ilokasarenn TpumecTpbl n =280 n =304
Index Trimesters Mothers of girls Mothers of boys
n =280 n = 304
Moxasatemt 6-cymodpar- I 78,1(68,6;87,7]e 77,8(67,4;88,1]
OKCUMeJIATOHIHA B MOYe
6epeMeHHBIX, HI/MII 11 53,5(44,7;62,3]** 56,7(47,3;66,2]**
6-sulfateoxymelatonin level,
ng/ml 111 183,3[174,7;192,3]*/** » 132,7[123,6;142,2]*/**/e

Note: * — statistical significance of the differences (p < 0.05) in the level of 6-sulfate-oxymelatonin in the subgroups examined in dependence on
fetus sex during one trimester; ** — statistical significance of differences in the level of 6-sulfatoxymelatonin in one group in different trimesters of
pregnancy; « — statistical significance of differences (p < 0.05) in the level of 6-sulfate-oxymelatonin in the group of the same gender within one
trimester between physiological and complicated pregnancy.

Ilpumeyanme: ¥ — crarucTideckas sHAYUMOCTb omynii (p < 0,05) mokasarerteit 6-CyabhaT-OKCUMETATOHNHA B MO4e y GepeMeHHbIX K/IN-
HUYECKNX prHH B T€UYEHME OTHOTO TPUMECTPA B 3aBUCUMOCTI OT TIO/IOBOIL TNIPMHANIE)XHOCTH IITIOAA; * — cTaTUCTUYecKass 3HaAYMMOCTh OT-
JIMYMIL TIOKa3aTeIeil 6-CynbpaTOKCHMeTaTOHNHA B MOYe B OJfHON K/IMHMYECKOI TPYIIIe B pasHble TPUMECTPBI FeCTAllUM; ¢ — CTATUCTUYeCKas
3Ha4MMOCTb oT/munii (p < 0,05) mokasarereit 6-CynbaT-oKCUMeTaTOHMHAB MOYe B OJHOMMEHHOI II0 I0JI0BOJI IPMHAJIEKHOCTY TPYIIIIe B
IIpefie/iax OfHOTO TPMMeCTpa MeXy GM3MOTOTMYECKIM 1 OCTOKHEHHBIM TedeHIeM GepeMeHHOCTI.

Table 2 / Tabnuia 2
Levels of 6-sulfatoxymelatonin in the urine of pregnant women with placental dysfunction depending
on the «sex of the fetus»
VpoBHNI 6-cynbdaToKcHMeTaTOHNHA B MOYe MANUeHTOK 11 rpynmsl mo TpuMecTpam
recTaiuy B 3aBUCUMOCTH OT paKTOPa «[OIOBAsA MPUHAIEKHOCTH IIOfA»

Marepu feBodex Matepy Manb4nMKOB
Ilokasarenn TpumecTpbl n =253 n =264
Index Trimesters Mother of girls Mothers of boys
n=253 n =264
IMoxasaterm 6-cynbdar- I 54,4[42,2;66,3]« 53,7[43,4;66,3]e
OKCHMEIaTOHJHA B MOYe
6epeMeHHBIX, HT/MIT 1I 51,5[39,7;63,5]** 52,7[41,3;64,0]**
6-sulfateoxymelatonin level,
ng/ml 111 125,2[116,0;134,4]%/** » 86,8[77,4;96,3]*/**/e

Note: * — statistical significance of the differences (p < 0.05) in the level of 6-sulfate-oxymelatonin in the subgroups examined in dependence on
fetus sex during one trimester; ** — statistical significance of differences in the level of 6-sulfatoxymelatonin in one group in different trimesters
of pregnancy; « — statistical significance of differences (p < 0.05) in the level of 6-sulfate-oxymelatonin in the group of the same gender within one
trimester between physiological and complicated pregnancy.

ITpumeyanme: * — cTaTUCTHYeCKas 3HAYMMOCTD oT/mmumii (p < 0,05) mokasaTterteit 6-cynbdar-OKCMMeTaTOHMHA B MOYe Y 6epeMeHHbIX K/IM-
HIYECKVX IPYII B TeYeHNe OffHOTO TPUMECTPA B 3aBMCUMOCTH OT IIO/IOBOJ IIPUHA/IEKHOCTH TITIO/IA; ** — CTaTMCTIYeCKasa 3HAYMMOCTD OT-
JIMYMIL TIOKas3aTerIeit 6-CynbpaTOKCHMeTaTOHNHA B MOYe B OfHOI K/IMHIYECKOI TPYIIIe B Pa3Hble TPUMECTPBI FeCTALINMN; ¢ — CTATUCTUYECKas
3Ha4MMOCTb oTm4nit (p < 0,05) mokasarereit 6-Cynbgar-oKCUMeTaTOHIHAB MOYe B OFHOMMEHHOI II0 [I0JI0BOJ IPMHAIEKHOCTY TPYIIIe B
TpefieIax OfHOTO TPMMECTpa MeXY GpUBMOIOTMYeCKIM ¥ OCTIO)KHEHHBIM TedeHMeM 6epeMeHHOCTH.

In this group, in the pregnancy second trimester, in girls’ mothers as in the uncomplicated birth case (p =
a decrease in 6-SOMT specific to a similar period in  0.039, p = 0.016).
uncomplicated birth (Group I) was not revealed. In It should also be noted that in placental dysfunction
trimester III, an increase in 6-SOMT was recorded in  the absolute values of 6-SOMT were significantly lower
the case of both fetus gender variants more pronounced  compared to the Group I subjects (uncomplicated birth) in
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both boys’ and girls’ mothers (p = 0.024, p = 0.037) which
appeared to be due to placental dysfunction.

Analysis of the frequency and structure of complications
accompanying the pregnancy and childbirth period in the
examined patients showed the following.

In Group II patients, taking into account the “fetal
gender” factor, the antiphospholipid syndrome was more
often (98.4%) recorded in pregnant women with FFG (p =
0.047). Cervical insufficiency with a comparable frequency
was recorded in pregnant women with MFG and FFG was
25.1% and 18.7%, respectively (p = 0.031, p = 0.046).

GDM cases were significantly more frequent (82.8%) in
pregnant women with MFG (p = 0.037) than in pregnant
women with FFG. A similar pattern was observed when
analyzing type 2 diabetes mellitus cases: in pregnant
women with MFG, type 2 diabetes mellitus was recorded
in 71.3% of cases (p = 0.045). Among fetuses with diabetic
fetopathy, boys were also more common (63.6%, p = 0.049),
while fetal growth retardation was detected in 63.7% of
girls’ mothers (p = 0.023).

The occipitoposterior position of the vertex and
pre-labor rupture of membranes also prevailed in MFG
(78.4% and 53.6%, respectively). When analyzing birth
complication in Group II patients, premature detachment
of normally situated placenta was more often (in 75.4%) (p
= 0.048) detected in women in labor with boys. An unripe
cervix was more often diagnosed in pregnant women with
FFG (65.7%, p = 0.024).

In the analysis of the state of newborns using the
Apgar scale, it was found that the lowest scores (6 points
and lower at the 1st minute after birth) were observed in
64.7% of boys (p = 0.023). Fetal macrosomia was found
statistically significantly more often (2 times) in mothers of
boys (p = 0.031), regardless of the gestation course.

Discussion

The studies carried out indicate that the structural
and functional gestational “footprint” formed as a result
of a long 9-month mother-fetus interaction modulates
the activity of the functional subsystems responsible
for the formation of the labor daily frequency. The fetal
gender due to the difference in biochemical and mediator
signaling determines the differences in the implementation
of this period within the “sleep-wakefulness” daily cycle.
A statistically significant dependence of the daily cycle
acrophases of the labor completion time on the natural
illumination intensity was revealed in both physiological
and complicated pregnancies: in the male fetus case, the
labor completion time is more often shifted to the dark
day time with lower 6-SOMT, while the labor completion
time in girls' mothers is shifted mainly to the daytime
with a higher 6-SOMT compared to boys" mothers.
In case of placental dysfunction, a biorhythm period
prolongation is registered, which is a manifestation of the
chronophysiological compensation of the dysfunctional

SUN

processes that have arisen in the maternal bodyr it is known
that an increase in biorhythm frequency and decrease in its
period, and vice versa, a decrease in frequency and increase
in the period of any biorhythm refer to chronophysiological
elements of homeostasis maintenance [28, 18].

It is also evident that there is a functional relationship
between the regulatory structures responsible for the
initiation of the delivery duration in the maternal
organism carrying fetuses of different genders and the
chrono-regulatory structures, in particular, the epiphysis
producing melatonin.

As the delivery date approaches, the MPFFS has four
sources of melatonin (pineal gland and internal organs of
the mother’s body, as well as the placenta and the fetus),
which make it possible to achieve its maximum production
and ensure maximum mother and fetus adaptation to
the delivery. There is also data for the melatonin role as
a circadian signal for the onset of labor activity along
with oxytocin. As part of the study, it was found that in
pregnant women with a female fetus, regardless of the
during pregnancy nature, the 6-SOMT was significantly
higher. Destructive processes in the placental tissue with
placental dysfunction contribute to a decrease in 6-SOMT
throughout pregnancy and during childbirth which is a
prerequisite for the occurrence of obstetric complications.

Conclusions

The labor completion time in the daily “sleep-wake-
fulness” cycle regardless of the gestation course is signifi-
cantly associated with the fetal gender and the natural il-
lumination intensity: in pregnant women with FFG, in the
greatest number of cases, the physiological labor comple-
tion time is shifted to daylight hours, in the case of MFG -
to night-time. The abortion during birth in time in girls’
mothers is accompanied by higher melatonin levels since
this labor completion time in the case of FFG falls on the
period of its greatest production (from 1 a.m. to 3 a.m.).
Lower melatonin in mothers of boys, both in the final stag-
es of pregnancy and during childbirth, is apparently due to
the functioning of a protective mechanism preserving the
male gonads, since high melatonin can have an aggressive
effect on testicular theca, up to male infertility in subse-
quent stages of extrauterine life [29, 30, 8, 22].

Financing. The study did not have sponsorship.

PunaHcupoBanue. VccienoBaHne He MMeIO CIOHCOP-
CKOJ1 TIOfIIEPIKKIA.

Conflict of interest. Authors declares no conflict of interest.

Konguukr mHTepecoB. ABTOpPBI 3asBISIIOT 06 OTCYT-
CTBUM KOHQIMKTA NHTEPECOB.

Gratitudes. The authors are grateful to A.Yu. Ilyin for
help in statistical data processing when writing this article.

BrarogapHocTi. ABTOPBI BRIPQKAIT 6/Iar0OZapHOCTD
AJO. VnpyHy 3a IOMOLIb B CTATUCTUYECKOI 06paboTKe
JAHHBIX [PV HAIMCAHUN CTAThIL.

MeanumHcKui BectHuk FOra Poccum
Medical Herald of the South of Russia
2021;12(1):46-53



ORIGINAL ARTICLES

T.L. Botasheva, V.O. Andreeva, E.Yu. Lebedenko, A.D. Fabricant, A.V. Khloponina,

E.V. Zheleznyakova, O.P. Zavodnov

DAILY PERIODICITY OF LABOR IN PREGNANT WOMEN IN PHYSIOLOGICAL
AND COMPLICATED PREGNANCY DEPENDING ON THE SEX OF THE FETUS

10.

11.

12.

13.

14.

JIMTEPATYPA

3annanoBa C.A., Cununxud C.II., Crenausu JI.B. ITnaten-
TapHasd HEJOCTATOYHOCTD - BOIPOCHI STHMOIATOIeHe3a, Jya-
THOCTUKI, KIMHVUKI Vi TePAIniL. /| Acmpaxanckuti Mmeouyut-
ckuil sypuan. — 2014. — T.9, Ne2. - C.15-23. eLIBRARY ID:
21794559

CasenpeBa ['M., Cepos B.H., Cyxux I'T. Axywepcmeo u eune-
xonoeust. Knunuueckue pexomendayuu. — Mocksa: TOOTAP-
Menna; 2016.

benouepxosuesa JI.JI., Koanenko JI.B., Kacmaposa A.9., Cyc
JIA. TlnaueHTapHas ¥ KapAMOIUIALlEHTapHas HELOCTAaTOY-
HOCTB: COBPEMEHHbIe MeTOfbl (PYHKIVOHAIBHOI MIMArHO-
cruku maronoruu 1wiopa. // Becmuux CypI'Y. Meduyuna. -
2016. — Ne2(28). — C.17-23. eLIBRARY ID: 28199173
Tarmnbckasa H.J., Mempankos K.H., Kysnenosa J.A., Tmy-
mrakoB PV IlmanieHTapHas HEOCTAaTOYHOCTD 1 CMH/IPOM 3a-
HepXKKI POCTa IUIOfA: STHOMOINA, MPOPUIAKTUKA, TedeHIe.
/I Meduyunckuii anpasum. — 2020. — Ned. — C.6-10. DOL
10.33667/2078-5631-2020-4-6-10

KysuenoBa H.b., Bymrsipesa V1.0., 3a6anosa E.A., Bapuso-
Ba B.B, Iyryesa A.B. IIporHoctuyeckass 3Ha4MMOCTb KpU-
TUYECKUX HapylleHni (eTOIUIalleHTapHOTO KPOBOTOKA Yy
OepeMeHHBIX € 3aJIEPKKOI pocTa 110z, // Akyuiepcmeo u eu-
Hexonozus. — 2020. — Ne6. — C. 59-64. DOI: 10.18565/aig.2020-
6.59-64

Di Renzo G.C., Cabero Roura L., Facchinetti F, Helmer
H., Hubinont C., et al. Preterm Labor and Birth Manage-
ment: Recommendations from the European Association of
Perinatal Medicine. // Journal of Maternal-Fetal and Neona-
tal Medicine. — 2017. - V.30 — Nel7. — P. —2011-2030. DOI:
10.1080/14767058.2017.1323860

Ka6anosa M.A., Tonkau H.M., Konecaukosa H.B., Kanentpe-
Ba C.B. Teuenne u ncxonpl 6epeMeHHOCTN B 3aBUCHMOCTY OT
ona wioga. // Axademuueckuil scypran 3anaonoii Cubupu. —
2011. - Ne2. — C.21-23. eLIBRARY ID: 20695501

Boramesa T.JI., Ximononnua A.B., Bacunbesa B.B., 3aBogHoB
O.I1, Kaymanckas JI.B., JKenesnsaxosa E.B. Cesonnas nepuo-
AUYHOCTb METATOHMHOBOTO 0OMeHa VI TOPMOHA/IbHOTO CTaTy-
ca GepeMeHHbIX B 3aBUCMMOCTH OT HOJA IUIofa. // Meduyun-
ckuti secmnux F0ea Poccuu. — 2018. — T.9. — Ne3. - C. 70-76.
DOI: 10.21886/2219-8075-2018-9-3-70-76

Di Renzo G.C,, Rosati A., Sarti R.D., Cruciani L., Cutuli A.M.
Does fetal sex affect pregnancy outcome? // Gend Med. - 2007. -
Vol. 4, Ne 1. - P. 19-30. DOI: 10.1016/51550-8579(07)80004-0
Ramiro-Cortijo D., de la Calle M., Béger R., Hannemann
J., Liineburg N., et al. Male fetal sex is asso ciated with low
maternal plasma anti-inflammatory cytokine profile in the
first trimester of healthy pregnancies. // Cytokine. — 2020. -
136:155290. DOI: 10.1016/j.cyt0.2020.155290.

Saoi M., Kennedy K.M., Gohir W.,, Sloboda D.M., Britz-McK-
ibbin P. Placental Metabolomics for Assessment of Sex-specific
Differences in Fetal Development During Normal Gestation. //
Scientific Reports. — 2020. - V.10. — Nel. - 9399. DOI: 10.1038/
$41598-020-66222-3.

Larsen S.0., Wojdemann K.R., Shalmi A.C., Sundberg K., Chris-
tiansen M., Tabor A. Gender impact on first trimester mark-
ers in Down syndrome screening. // Prenat Diagn. — 2002. -
Vol. 22. - P. 1207-1208. DOI: 10.1002/pd.493.

Knippel A.J. Role of fetal sex in amniotic fluid alphafetopro-
tein screening. // Prenatal Diagnosis. — 2002. — Vol. 22, Iss.10. -
P. 941-945. DOLI: 10.1002/pd.408

Gol M., Tuna B., Dogan E., Gulekli B., Bagci M., Altunyurt
S., et al. Does fetal gender affect cytotrophoblast cell activity
in the human term placenta? Correlation with maternal hCG
levels. // Acta Obstet Gynecol Scand. — 2004. — Vol. 83, Ne 8. -
P.711-715. DOI: 10.1111/j.0001-6349.2004.00491.x

MeavumnHcKni BecTHuK HOra Poccum
Medical Herald of the South of Russia
2021;12(1):46-53

10.

11.

12.

13.

14.

15.

REFERENCES

Zainalova S.A., Sinchikhin S.P., Stepanyan L.V. Placental
insufficiency - problems of etiopathogenesis, diagnosis, clinic
and treatment. Astrakhan Medical Journal. 2014;9(2):15-23.
(In Russ.). eLIBRARY ID: 21794559

Saveleva G.M., Serov V.N., Suhih G.T. Obstetrics and
Gynecology. Clinical recommendations. Moscow: GeOTAR-
Media; 2016. (In Russ.).

Belotserkovtseva L.D., Kovalenko L.V., Kasparova A. E., Sus
L.A. Placental and cardio-placental insufficiency: functional
diagnostics modern methods of fetus pathology. Vestnik
SurGU. Medicina. 2016;2(28):17-23. (In Russ). eLIBRARY
ID: 28199173

Tapilskaya N.I., Mel'nikov K.N., Kuznetsova .A., Glushakov
R.I. Placental insufficiency and fetal growth restriction:
etiology, prevention, and treatment. Medical alphabet.
2020;4:6-10. (In Russ). DOIL: 10.33667/2078-5631-2020-4-6-
10

Kuznetsova N.B., Bushtyrova 1.O., Zabanova E.A., Barinova
V.V.,, Gugueva A.V. Predictive value of critical disturbances
in fetoplacental circulation in intrauterine growth restriction
pregnancies. Obstetrics and Gynecology. 2020;6:59-64. (In
Russ.). DOI: 10.18565/aig.2020-6.59-64

Di Renzo GC, Cabero Roura L, Facchinetti E Helmer H,
Hubinont C, et al. Preterm Labor and Birth Management:
Recommendations from the European Association of Perinatal
Medicine. ] Matern Fetal Neonatal Med. 2017;30(17):2011-
2030. DOI: 10.1080/14767058.2017.1323860

Kabanova M.A., Tolkach N.M., Kolesnikova N.B., Kalentyeva
S.V. The course and outcomes of pregnancy depending on
the sex of the fetus. Academic journal of Western Siberia.
2011;2:21-23. (In Russ.). eLIBRARY ID: 20695501

Botasheva T.L., Khloponina A.V., Vasileva V.V., Zavodnov
O.P, Kaushanskaya L.V, Zheleznyakova E.V. Seasonal
periodicity of melatonin exchange and hormonal status of
pregnant women in dependence on fetus sex. Medical Herald
of the South of Russia. 2018;9(3):70-76. (In Russ.). DOL
10.21886/2219-8075-2018-9-3-70-76

DiRenzo GC, Rosati A, Sarti RD, Cruciani L, Cutuli AM. Does
fetal sex affect pregnancy outcome? Gend Med. 2007;4(1):19-
30. DOI: 10.1016/s1550-8579(07)80004-0

Ramiro-Cortijo D, de la Calle M, Béger R, Hannemann
J, Lineburg N, et al. Male fetal sex is associated with
low maternal plasma anti-inflammatory cytokine profile
in the first trimester of healthy pregnancies. Cytokine.
2020;136:155290. DOI: 10.1016/j.cyt0.2020.155290.

Saoi M, Kennedy KM, Gohir W, Sloboda DM, Britz-
McKibbin P. Placental Metabolomics for Assessment of Sex-
specific Differences in Fetal Development During Normal
Gestation. Scientific Reports. 2020;10(1):9399. DOI: 10.1038/
541598-020-66222-3.

Larsen SO, Wgjdemann KR, Shalmi AC, Sundberg K,
Christiansen M, Tabor A. Gender impact on first trimester
markers in Down syndrome screening. Prenat Diagn.
2002;22(13):1207-8. DOI: 10.1002/pd.493

Knippel AJ. Role of fetal sex in amniotic fluid alphafetoprotein
screening. Prenat Diagn. 2002;22(10):941-5. DOI: 10.1002/
pd.408.

Gol M, Tuna B, Dogan E, Gulekli B, Bagci M, et al. Does fetal
gender affect cytotrophoblast cell activity in the human term
placenta? Correlation with maternal hCG levels. Acta Obstet
Gynecol Scand. 2004;83(8):711-5. DOI: 10.1111/j.0001-
6349.2004.00491.x

Botasheva T.L., Palieva N.V., Khloponina A.V., Vasiljeva
V.V., Zheleznyakova E.V,, et al. Fetal sex in the development
of gestational diabetes mellitus and endothelial dysfunction.

I 51


https://www.elibrary.ru/item.asp?id=43049103
https://www.elibrary.ru/item.asp?id=43049103
https://www.elibrary.ru/item.asp?id=43049103
https://www.elibrary.ru/contents.asp?id=43049095
https://www.elibrary.ru/contents.asp?id=43049095
https://www.elibrary.ru/contents.asp?id=43049095&selid=43049103
https://doi.org/
https://doi.org/10.18565/aig.2020-6.59-64
https://doi.org/10.18565/aig.2020-6.59-64

T.L. Botasheva, V.O. Andreeva, E.Yu. Lebedenko, A.D. Fabricant, A.V. Khloponina,
E.V. Zheleznyakova, O.P. Zavodnov
DAILY PERIODICITY OF LABOR IN PREGNANT WOMEN IN PHYSIOLOGICAL
AND COMPLICATED PREGNANCY DEPENDING ON THE SEX OF THE FETUS

ORIGINAL ARTICLES

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28

29.

30.

boramresa T.JL, Ilamuesa H.B., Xnmononnua A.B., BacunbeBa
B.B., ’Kenesnsakosa E.B., u np. ITon mnona B popmuposanmm
TeCTAI[IOHHOTO CaXapHOTo AuabeTa U SHAOTEIMATIBHOI AMC-
bynkumn. // Axywepcmeo u eumexonoeus. — 2020. — Ne9. —
C.56-64. DOI: 10.18565/aig.2020.9.56-64

Sheiner E., Levy A., Katz M., Hershkovitz R., Leron E., Mazor M.
Gender does matter in perinatal medicine. // Fetal Diagn Ther. -
2004. - Vol.19, Ne4. — P.366-369. DOI: 10.1159/000077967
Gonzalez TL., Sun T., Koeppel A.E, Lee B., Wang E.T., et al. Sex
differences in the late first trimester human placenta transcrip-
tome. // Biology of Sex Differences. — 2018. - Vol. 9, Ne 4. DOI:
10.1186/513293-018-0165-y.

Arampxanan H.A. Ocnosvr pusuonoeuu uenosexa. Tom 1. Hop-
MmanvHas pusuonozus uenosexa. — M.: PYITH; 2012.
3acnaBckasa PM., Bacbkosa JI.b., boncynosckaa 10.P. Xpo-
HO]apMaKOIOIusA ¥ XPOHOMEMIIMHA KaK HOBBII METOHOMO-
TMYecKUl MOfXON K oNTuMusauyu jnedenus. // Ilpocmpan-
cmeo u Bpems. — 2012. — Nel(7). — C.195-198. eLIBRARY ID:
17322355

Kosanb3zon B.M., [Jopoxos B.B. ITuk 6ogpcTBOBaHIE — COH I
OMOPUTMBI YeIOBEKA IIPJ PAsIMIHbIX PKIIMAX YepefOBaAHIL
CBET/IOrO JI TEMHOTO IIepMofia CYTOK. // 300posve u 06pasosa-
Hue 6 XXI 6. — 2013. - T.15. — Nel1-4. — C.151-162. eLIBRARY
ID: 20387316

Komapos ®.J1., Panoniopt C.J1. Xporo6uonoeus u xpoHomeou-
yuna. - Mocksa: Tpuaga-X; 2000.

Xnonoununa A.B., boramesa T.JI., Pagsunckmit B.E., JKenes-
nskosa E.B., 3aBognoB O.IL, babasu K.T. CyrouHas nepu-
OfIMYHOCTDb POJIOB B 3aBVMCMMOCTM OT IONIa Topa. // Becm-
HuK Advieetickozo zocydapcmeennozo yHueepcumema. Cepust
ecmecmeeHHo-mamemamu4eckux Hayx. — Maiikomn. — 2018. -
Bpim.3(226). - C.76-83. eLIBRARY ID: 36526536
Cupenbankosa B.M., Cyxux I'T. Hesvinawusanue Oepemen-
Hocmu. — Mocksa: Mern. nHdpopm. arentcTBo (MIA); 2010.
Sherer D.M., Kogan M.G. Abnormal nonstress test yet oth-
erwise reassuring biophysical profile in a compromised fe-
tus with severe antepartum intracranial hemorrhage. // Gy-
nec. Obstet. Invest. — 2001. — Vol. 52, Nel. — P. 66-70. DOI:
10.1159/000052944

IsoripuH B.B., KmnmenkoB A.A. Memoduka konmponupye-
MblX KTUHUYecKUx ucnoimanuti. — M: 2004.

Bosipcknit A 4L, Ipombiko JL.I. O6uas meopust cmamucmuxu. -
M.: MockoBckuit ynusepcuret; 1985.

Aramassas 9.K., Escrokosa 1. 1., Ipmomuckas M. V. Pomnb
MeJIATOHMHA B Pa3BUTUN TeCTAI[IOHHOTO CaXapHOro AuabeTa.
/1 XKypnan axywepcmea u sxerckux 6onesneit. — 2018. — T.67,
Nel. - C.85-91. DOI: 10.17816/JOWD67185-91

. 3aryckun C.JI. Pummot knemku u 300posve uenosexa. — Poc-

toB H/[I: IODY; 2010.

Yexonankasa M.JL., Bacunesnu JL.K., borgapenko H.A. Brmsa-
HIte 0COOEHHOCTeIT TeueHust GepeMeHHOCTI Ha GpopMupoBa-
Hyte sindek mwiofa (063op). // Capamosckuii Hay4HO-MeOuLuH-
ckuti scypran. — 2013. — T.9, Ne2. — C.234-240. eLIBRARY ID:
20203827

Komapos @.J1., Panonnopr C.J1., Bpeyc T.K., Ynbucos C.M.
JecuHxpoHm3anyst OMOMOTMYECKUX PUTMOB KaK OTBET Ha
BO3JelicTBIE (HAaKTOPOB BHeLIHel! cpeubl. // Knunuueckas me-
ouyuma. — 2017. - T.95, Ne6. — C.502-512. DOI: 10.18821/0023-
2149-2017-95-6-502-512

Mudopmamusa 06 aBTopax

Bomawesa Tamvana Jleonu0o6Ha, n.M.H., 1pod., I1aB-

HbI/l HAy4YHBINl COTPYIHUK OTHiela MeJMKO-OMOIOrMIecKux
npo6ieM B aKyllepcTBe, TMHEKOIOTMM M Iepmarpun, Poc-
TOBCKUII TOCYHAapCTBEHHbII MENVIMHCKMII YHUBEPCUTET,
Pocros-na-/lony, Poccua. ORCID: 0000-0001-5136-1752.
E-mail: t_botasheva@mail.ru.

52

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Obstetrics and Gynecology. 2020;9:56-64. (In Russ.). DOIL:
10.18565/aig.2020.9.56-64

Sheiner E, Levy A, Katz M, Hershkovitz R, Leron E, Mazor M.
Gender does matter in perinatal medicine. Fetal Diagn Ther.
2004;19(4):366-9. DOI: 10.1159/000077967

Gonzalez TL, Sun T, Koeppel AE, Lee B, Wang ET, et al. Sex
differences in the late first trimester human placenta tran-
scriptome. Biol Sex Differ. 2018;9(1):4. DOI: 10.1186/s13293-
018-0165-y

Agadzhanyan N.A. Fundamentals of human physiology. Vol-
ume 1. Normal human physiology. Moscow .: RUDN; 2012.
(In Russ.).

Zaslavskaya R.M., Vas'’kova L.B., Bolsunovskaya Y.R. Chro-
nopharmacology and chronomedicine as a new method-
ological approach to optimize the therapy. Space and time.
2012;1(7):195-198. (In Russ.). eLIBRARY ID: 17322355
Kovalzon V.M., Dorokhov V.B. Human sleep-waking cycle
and biorhythms with the different regimens of natural light-
dark alternation. Health and education in the XXI century.
2013;15(1-4):151-162. (In Russ.). eLIBRARY ID: 20387316
Komarov EI., Rapoport S.I. Chronobiology and chronomedi-
cine. Moscow: Triada-X; 2000. (In Russ.).

Khloponina A.V., Botasheva T.L., Radzinsky V.E., Zheleznya-
kova E.V.,, Zavodnov O.P, Babayan K.T. Daily periodicity of
labor depending on fetus sex. The Bulletin of the Adyghe State
University. 2018;3(226):76-83. (In Russ.). eLIBRARY ID:
36526536

Sidelnikova V.M., Sukhikh G.T. Miscarriage. Moscow: Honey.
inform. agency (MIA); 2010. (In Russ.).

Sherer DM, Kogan MG. Abnormal nonstress test yet other-
wise reassuring biophysical profile in a compromised fetus
with severe antepartum intracranial hemorrhage. Gynecol
Obstet Invest. 2001;52(1):66-70. DOI: 10.1159/000052944
Dvoirin V.V,, Klimenkov A.A. Methodology of controlled clini-
cal trials. Moscow. 2004. (in Russ.).

Boyarsky A.Ya., Gromyko L.G. General theory of statistics.
Moscow: Moscow University; 1985. (In Russ.).

Aulamazyan E.K., Evsyukova LI, Yarmolinskaya M.I. The role
of melatonin in development of gestational diabetes mellitus.
Journal of Obstetrics and Women'’s Diseases. 2018;67(1):85-91.
(In Russ.). DOI: 10.17816/JOWD67185-91

Zaguskin S.L. Cell rhythms and human health. Rostov on
Don: SFU; 2010. (In Russ.).

Chekhonatskaya M.L., Vasilevich L.K., Bondarenko N.A.
Influence of pregnancy course peculiarities on formation of
fetal testicles (review). Saratov Journal of Medical Scientific
Research. 2013;9(2):234-240. (In Russ.). eLIBRARY ID:
20203827

Komarov FI., Rapoport S.I., Breus T.K., Chibisov S.M.
Desynchronization of biological rhythms in response to
environmental factors. Clinical medicine. 2017;95(6):502-512.
(In Russ.). DOI: 10.18821/0023-2149-2017-95-6-502-512

Information about the authors

Tatyana L. Botasheva, Dr. Sci. (Med.), Professor,

Chief Researcher, Department of Biomedical Problems in
Obstetrics, Gynecology and Pediatrics Rostov State Medical
University, Rostov-on-Don, Russia. ORCID: 0000-0001-
5136-1752. E-mail: t_botasheva@mail.ru.

MeanumHcKui BectHuk FOra Poccum
Medical Herald of the South of Russia
2021;12(1):46-53


mailto:0000-0001-5136-1752
mailto:0000-0001-5136-1752
mailto:t_botasheva@mail.ru

ORIGINAL ARTICLES

T.L. Botasheva, V.O. Andreeva, E.Yu. Lebedenko, A.D. Fabricant, A.V. Khloponina,

E.V. Zheleznyakova, O.P. Zavodnov

DAILY PERIODICITY OF LABOR IN PREGNANT WOMEN IN PHYSIOLOGICAL
AND COMPLICATED PREGNANCY DEPENDING ON THE SEX OF THE FETUS

Anopeesa Bepa Onez06Ha, I.M.H., [OLEHT, IJIABHbII Ha-
YYHBII COTPYHHUK AKYIIEPCKO-TMHEKOTOTMYECKOTO OTHENa,
PocToBckuii rocyfapCTBeHHDIN MEJUIIMHCKII YHUBEPCUTET,
Pocros-na-/lony, Poccusa. ORCID: 0000-0002-7534-134X.
E-mail: vandreyeva@mail.ru.

Jle6edenxo Enuszasema IOpvesna, p.M.H., mpocdeccop
Kadempbl aKymepctBa ¥ TruHeKomorumyu Ne3, PocToBckui
TOCYJJAPCTBEHHBINI MeIMLMHCKMIT yHUBepcuTeT, PocToB-
Ha-Jlony, Poccus. ORCID: 0000-0003-2602-1486 E-mail:
lebedenko08@mail.ru.

Dabpuxanm Anna JImumpuesna, opiuHaTop Kadempol
AxymepcTBa 1 ruHeKonornu Nel PocToBcknit rocygapcTBeH-
HBIVI MEIMLIMHCKUI yHUBepcuTeT, PocToB-Ha-JJony, Poccus.
ORCID: 0000-0002-4376-8111 E-mail: annutka944@mail.ru.

Xnononuna Anna Banepveena, [.M.H., CTapuuili Ha-
YYHBII COTPYIHMK aKyIIepCKO-TMHEKOIOTMYeCKOro OTHena
PocroBckuii rocyfapcTBeHHbIN MeUIIMHCKII YHUBEPCUTET,
Poctos-na-llony, Poccusa. ORCID: 0000-0002-2056-5231.
E-mail: annakhloponina@yandex.ru.

JKenesnaxosa Enena Bacunveéna, K.M.H., Hay4HBIil
COTPYJHMK OTHeNa MeIMKO-OMONorndecknx IpobneM B
aKylIepcTBe, TMHEKO/IOrMM M NepmaTpuu, PocToBckmit ro-
CYJAPCTBEHHBII MENMUMHCKUIN yHUBEPCUTET, PoCTOB-Ha-
Jony, Poccua. ORCID: 0000-0003-4496-6387. E-mail: elena.
Gel.1961@yandex.ru.

3aeo00noe Onez Ilasnosu4, K.6.H., HAYIHBIN COTPYIHUK
OTJIe/Ia MeAMKO-OMOIOrMYeCcKX IIpob/IieM B aKyLIEPCTBE, IU-
HEKOJIOTUM U IIeiNaTpun, POCTOBCKMIT rOCyapCTBEHHbIN Me-
IVIIVHCKMIT yHUBepcuTeT, Poctos-Ha-[Jony, Poccusa. ORCID:
https://orcid.org/0000-0002-9555-2267. E-mail: 0zz2007@
mail.ru.

Bxnapg aBTopoB

T.JI. Boramesa, E.IO. JlebemeHKO — HammcaHMe TEKCTa
pyKormucy;

B.O. AnpipeeBa — paspaboTKa [jusaliHa MCCTIefOBaHNSA;

AJl. ®abpuxkanr, E.B. JKenesnsakosa — 0630p my6nmka-
LIt 11O TeMe CTaTby;

A.B. Xyrononnsa, O.I1. 3aBofHOB — IIONTy4eHMe U aHAIU3
TAHHBIX.

Ilonyueno / Received: 02.02.2021
Ipunamo k neuamu / Accepted: 09.02.2021

MeavumnHcKni BecTHuK HOra Poccum
Medical Herald of the South of Russia
2021;12(1):46-53

Vera O. Andreeva, Dr. Sci. (Med.), Associate Professor,
Chief Researcher, Obstetrics and Gynecology Department,
Rostov State Medical University, Rostov-on-Don, Russia.
ORCID: 0000-0002-7534-134X. E-mail: vandreyeva@mail.ru.

Elizaveta Yu. Lebedenko, Dr. Sci. (Med.), Professor of the
Chair of obstetrics and gynecology Ne3, Rostov State Medical
University, Rostov-on-Don, Russia. ORCID: 0000-0003-2602-
1486 E-mail: lebedenko08@mail.ru.

Anna D. Fabrikant, Resident of the Department of
Obstetrics and Gynecology No. 1, Rostov State Medical
University, Rostov-on-Don, Russia. ORCID: 0000-0002-
4376-8111 E-mail: annutka944@mail.ru.

Anna V. Khloponina, Dr. Sci. (Med.), Senior Researcher,
Obstetric and Gynecological Department, Rostov State
Medical University, Rostov-on-Don, Russia. ORCID: 0000-
0002-2056-5231. E-mail: annakhloponina@yandex.ru.

Elena V. Zheleznyakova, Cand. Sci. (Med.), Research
Associate, Department of Biomedical Problems in Obstetrics,
Gynecology and Pediatrics, Rostov State Medical University,
Rostov-on-Don, Russia. ORCID: 0000-0003-4496-6387
E-mail: elena.Gel. 1961 @yandex.ru.

Oleg P. Zavodnov, Dr. Sci. (Bio.), , Researcher, Department
of Biomedical Problems in Obstetrics, Gynecology and
Pediatrics, Rostov State Medical University, Rostov-on-Don,
Russia. ORCID: 0000-0002-9555-2267 E-mail: 0zz2007@
mail.ru.

Authors contribution

T.L. Botasheva, E.Yu. Lebedenko — writing the text of the
manuscript;

V.O. Andreeva — research design development;

A.D.Fabricant, E.V. Zheleznyakova — review of publications
on the topic of the article;

A.V. Khloponina, O.P. Zavodnov — obtaining and analysis
of the data.

I 53


mailto:lebedenko08@mail.ru
mailto:annutka944@mail.ru
https://orcid.org/0000-0002-9555-2267
https://mail.yandex.ru/?uid=97552386&login=elena-gel-1961#compose?to=ozz2007%40mail.ru
https://mail.yandex.ru/?uid=97552386&login=elena-gel-1961#compose?to=ozz2007%40mail.ru
mailto:0000-0003-2602-1486
mailto:0000-0003-2602-1486
mailto:lebedenko08@mail.ru
mailto:annakhloponina@yandex.ru
mailto:0000-0003-4496-6387
mailto:elena.Gel.1961@yandex.ru

M.V. Galustyan, LI. Kutsenko, I.O. Borovikov, A.S. Magay ORIGINAL ARTICLES
OPPORTUNITIES FOR PREDICTING CESAREAN SCAR
INSUFFICIENCY

© KonnexkTns aBTopoB, 2021
YIK: 618.4-07:618.5-089.888.61
DOI 10.21886/2219-8075-2021-12-1-54-61

Opportunities for predicting cesarean scar insufficiency
M.V. Galustyan, I.I. Kutsenko, I1.0. Borovikov, A.S. Magay
Kuban State Medical University, Krasnodar, Russia

Objective. The study aimed to compare the diagnostic value of different methods of assessing the condition of the scar on
the uterus after a cesarean section. Materials and methods. A comparative analysis of the diagnostic value of assessing the
validity of the scar on the uterus in the pre-graviridar period and during pregnancy ultrasound (ultrasound) investigation with
dopplerometry (DM), magnetic resonance imaging (MRI), and microwave radiothermometry (RTM). The study included fertile
patients after delivery by cesarean section (n = 56), at the planning stage, during pregnancy and after delivery, both through
natural birth pathways and by re-cesarean section. Results. A comparative analysis of the assessment of the scar in the uterus by
the mentioned methods revealed the comparable diagnostic value of these methods during the planning phase of pregnancy and
in gestation time 11-12 and 20 -21 weeks, while at the period of 37-38 weeks, the sensitivity of RTM was significantly (1.6 times)
higher than ultrasound investigation. Conclusions. Despite the high diagnostic effectiveness of all three methods of assessing the
condition of the uterine scar after cesarean section, the method of microwave radiothermometry has advantages in the simplicity
of the method, lack of need for expensive equipment, and specialized qualifications of the doctor.

Keywords: cesarean section, uterine scar, ultrasound, magnetic resonance imaging, microwave radiothermometry.
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B03MO:XHOCTH IPOTHO3UPOBAHUA HECOCTOATEIBHOCTH PyOoIIa
Ha MaTKe [MocJjie onepanuy KecapeBa cedeHud

M.B. Ianyctan, VI.J. Kynenko, 11.0. bopoBukos, A.C. Maraii

Ky6anckuii eocydapcmeennuiii meouyunckuii ynusepcumem, Kpacrnooap, Poccus

Ienn: cpaBHUTH AMATHOCTUYECKYIO LIEHHOCTb PA3/IMYHBIX METO/IOB OLICHKN COCTOSIHMs PyOlia Ha MaTKe [OC/Ie OHMepariun
KecapeBa ceueHMs. MaTepuambl M MeTOABI: IPOBENEH CPABHUTENbHBIN aHA/NINU3 AMATHOCTMYECKON IIEHHOCTM OL€HKU
COCTOATENBHOCTH PyOla HA MaTKe B IIPEATPABUIAPHOM IIEPUOJE U BO BpeMsi 0epeMeHHOCTH YIbTPa3BYKOBOIO MCC/IEOBAHIS
(Y3U1) ¢ ponmnepomerpueir (M), MarHuTHO-pe3oHaHcHOI ToMmorpaduu (MPT) u MMKPOBOTHOBOI PafMOTEPMOMETPUN
(PTM). Marepnaiom McciefoBaHms MOCTYXIIN (epTIIbHbIe MAMEHTKI TOC/IE POJOPa3peLIeH s Ty TeM OlePaLIi KecapeBa
cedyeHus (n = 56) Ha 3Tale IVIAHUPOBAHUA, BO BpeMs OepeMEHHOCTH I IOC/Ie POJOPA3peIIeHUs KaK depe3 eCTeCTBeHHbIE
POMOBBIE IYTH, TAK U IYTEM IIOBTOPHOTO KecapeBa cedeHMs. PesylIbrarbl: CDaBHUTE/NIbHBII aHA/IN3 OLEHKM COCTOSATENbHOCTH
py61ia Ha MaTKe TpeMs CII0COOAMI BBIABII COIOCTABUMYIO ANATHOCTUYECKYIO IIEHHOCTD 3TUX METOIOB Ha 9Talle [VITAHNPOBAHNUS
6epeMeHHOCT! U B CpoKe recranuu 11-12 u 20-21 Hefenb, IpU 9TOM Ha CpoKe 37-38 Heflelb 4yBCTBUTENbHOCTh PTM 6blna
mocToBepHO (B 1,6 pasa) Boiile, yeM Y3V, 3aKmoueHme: HeCMOTPSI Ha JOCTATOYHO BBICOKYIO IMaTHOCTIYECKYI0 9 HeKTUBHOCTD
BCeX TPEX METONOB OLEHKM COCTOSHMA pyOlla Ha MaTKe IIOCIe OIlepalyy KecapeBa Ce4eHMs, METOJi MUKPOBOTHOBOII
PagoTepMOMETPUN VIMeeT IIPEMMYIIeCTBA B JIETKOCTV BBIITOTHEHNS, OTCYTCTBUM HEOOXOHMMOCTM B HOPOrOCTOSIEM
0060pyIOBAHNM 1 CHEIVaTN3MPOBAHHON KBamnpUKaIL[UY Bpada.

KrnroueBple cnoBa: KecapeBo cedeHne, pybell Ha MaTKe, Y/IbTPa3ByKOBO€ MCCIEOBaHNE, MarHUTHO-Pe3OHAHCHAs
ToMorpadsi, MUKPOBOTHOBAs PafIOTEPMOMETPUSL.

IOna puruposanmsa: Tanyctan M.B., Kynenko JVLU., boposukos JV.0O., Marait A.C. BO3MOXXHOCTM IPOTrHO3MPOBAHMA
HeCOCTOSATENBHOCTY PyOIja Ha MaTKe IIOC/Ie OIlepamui KecapeBa cedernst. Meouyunckuii secmuux F0za Poccuu. 2021;12(1):54-
61. DOI 10.21886/2219-8075-2021-12-1-54-61.
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Introduction

most widespread assisted delivery surgery (in the

Russian Federation, the rate is 15-16% on average,
reaching 30-40% in 3rd-level obstetrics centers — perinatal
centers) [1-4]. The number of extragenital pathologies and
patients with burdened gynecologic-obstetrical anamnesis
(especially, infertile patients after assisted reproductive
treatment and age primipara, and patients with combined
endocrine pathology) is increasing among the indications
for cesarean section [4, 5]. The above-mentioned factors
contribute to an increase in the number of abdominal
deliveries and contribute to the increase in women with a
uterine scar, which is the main indication for the repeated
cesarean section in nearly all countries [1-4]. At the same
time, the number of complications during a repeated
cesarean section increases by 3-4 times, which is more
than 20% (5 times higher than after the first cesarean
section [2-4]. A hysterectomy injury associated with
operative delivery leads to a disturbance of intrauterine
hemostasis and uterine drainage, which increases the
rate of hemorrhagic and purulent-septic complications
[5]. Besides, there are some unfavorable prognoses for
complete recovery after abdominal delivery that include
the increased risk of gynecological diseases (endometriosis,
secondary infertility, syndrome of pelvic pains), subsequent
obstetrical complications (ectopic pregnancy, premature
delivery, fetal presentation, and placenta increta) [1, 5-7].

The rationale for the present study is defined by the
factors that can in the future provide possible vaginal
delivery after assisted surgical delivery in the anamnesis,
which requires the establishment of significant and reliable
criteria for scar competence. Presently, obstetrician-
gynecologists have two opinions regarding conservative
vaginal delivery in patients with a uterine scar. Some
specialists believe that vaginal delivery in such patients
contributes to a decrease in the rate of caesarian sections,
and thus, the rate of associated complications [2]. Others
highlight the impossibility to standardize the criteria of
uterine scar competence, which will increase the rate of
metrorrhexis along the scar [1, 2]. Despite this diversity in
opinions, presently, more and more clinical studies appear
that focus on different methods of pregnancy and delivery
management in women with a uterine scar that would
provide successful vaginal delivery [4-9]. Even though
there is a high rate of repeated abdominal deliveries at the
majority of neonatal centers in Russia and the world, the
so-called “careful approach” to the choice of the method
of delivery in patients with a uterine scar, more and more
institutions (primarily of the level III) practice vaginal
delivery in such patients [10].

Primarily, the possibility of conservative delivery
in women with a uterine scar after cesarean section is
determined by the quality of the morphofunctional healing
of the lower uterine segment, which requires the search for

ln modern obstetrics, cesarean section is the
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reliable methods of evaluation of uterine scar competence
[11, 12]. Presently, the most widespread method of the
evaluation of the uterine scar is the ultrasonic investigation
ofthe uterinescarin the pre-conceptional period and during
pregnancy (evaluation of the thickness of the lower uterine
segment, consistency of the myometrium in the scar area,
acoustic density in the area of the former section). Besides,
a complex examination of the uterine scar is becoming
more popular before pregnancy (ultrasonography (US)
with a contrasting agent, hysterography with contrasting
agent, hysteroscopy, biopsy with further histological study,
computed tomography (CT), and magnetic resonance
imaging (MRI)) [11-13]. Even though the majority of
these studies provide quite reliable information on the
regeneration of the uterine scar, there are no precise criteria
on the uterine scar competence evaluation and there is no
objective algorithm for the determination of the possibility
of vaginal delivery for such women.

Apart from clinical and anamnestic signs of the uterine
scar incompetence, modern clinical recommendations
include ultrasound investigation during pregnancy
(indirect signs of the uterine scar incompetence include
the thickness of the lower segment less than 2 and more
than 5 mm, incompetence of the lower segment in the scar
area (balloon-shaped, cone-shaped lower segment), the
symptom of the “niche”, and increased acoustic density
along the former section. Still, a decision on the uterine
scar competence can be made intraoperatively only during
cesarean section with its visual evaluation or after vaginal
delivery (manual examination of the uterine cavity)
[11-13].

The method of microwave radio thermometry (RTM),
i.e. the measurement of the intensity of electromagnetic
radiation of the human tissues in the range of super-high
frequency for the evaluation of the uterine scar competence
after a cesarean section is a new and promising method
that has not been applied before in this area. A change in
tissue temperature can be caused by inflammatory changes
in the wounded tissues or their incompetence associated
with the regeneration in this area. Besides, the absolute
safety of RTM for patients and personnel should be noted.
All the above-mentioned provides the rationale for the
present study.

The study aimed to perform a comparison of the
diagnostic value of different methods of evaluation of the
uterine scar competence after abdominal delivery.

Materials and Methods

The studies were performed at the facilities of Kuban
State Medical University of the Ministry of the Russian
Federation at the Department of Obstetrics, Gynecology,
and Perinatology (Head of the Department Prof. Kutsenko,
PhD). A prospective, non-randomized study was
performed at the perinatal center of Krasnodar Regional
Clinical Hospital for Children (January 2018 - August
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2019). The study included 56 fertile women who had
abdominal delivery not later than 18 months before the
study, were included in the study during the pre-conception
period, and had a successful delivery. The examination
was performed according to the Decree No. 572n dated
November 12, 2012 of the Ministry of Healthcare of the
Russian Federation. The study was approved by the local
ethical committee Protocol No. 4 dated September 23,
2019.

Criteria of inclusion in the study:

- age 18 years old and older;

- one uterine scar after cesarean section in the lower
uterine segment (the surgery was performed not
later than 18 months before the study). The surgery
was performed in the 37" week of pregnancy and
later (single fetation). Uncomplicated post-operative
period;

- lack of severe somatic pathology and malignant
neoplasms;

- lack of other absolute and relative indications to
abdominal delivery;

- signed form of informed consent for participation in
the study.

Apart from a general clinical study (Decree No. 572n),
the methods of instrumental diagnostics of the uterine scar
competence after a cesarean section included transvaginal
ultrasound scanning and power Doppler, MRI, and
microwave RTM. US criteria of uterine scar competence
included the thickness of myometrium in the area of the
lower uterine segment, typicality of the scar location,
lack of deformities, “niches”, areas of retraction, lack of
fibrous inclusions and liquid structures in the scar, blood
feeding, and the condition of the retrouterine space. MRI
criteria included the lack of local niche-like thinning of the
myometrium.

The method of RTM (diagnostic complex RTM-01-
RES, Russia) included the measurement of the internal
myometrium temperature in the area of the uterine
scar and the temperature of the skin and subcutaneous
adipose tissue of the anterior abdominal wall. The study
was performed in the supine position on a standard
gynecological examination chair. The measurements were
made in 3 points by a transabdominal sensor and in 3
points — by a transvaginal sensor. An antenna for receiving
electromagnetic waves was applied to the studied point on
the anterior abdominal wall and vaginally until the current
temperature values were received. After the measurement
of the internal temperature, the temperature was measured
on the skin at the same points. The obtained results were
analyzed. The RTM study of the myometrium in the area of
the uterine scar revealed the most hypo- and hyperthermal
areas along the scar, thermal asymmetry, and dispersion
of the temperature. The results were presented as a graph
(horizontal axis - points of measurements, vertical
axis — temperature values) to evaluate the difference of

56 N

temperatures in the area. To make a graphic image of a
thermogram, a method of color visualization of thermal
fields on the screen was used. The performed studies
allowed the authors to identify the index of thermal
asymmetry (ITA) as a ratio of hyper- and hypothermal
areas of the myometrium. This method provides increased
precision and objectivity of evaluation of the uterine scar
competence. At the stage of studies, a great number of
thermograms obtained from patients with cesarean section
revealed 3 typical features that were formalized by the
following factors:

1. Maximum temperature values in the area of the
uterine scar in comparison with the average temperature
tsc — tav, where tav = Y6ti/6, ti — the temperature in 6
points (3 - transabdominal, 3 - transvaginal).

2. The mean quadratic difference of temperatures
between the points in the uterine scar VY6ti2/6 was
compared in points 0...6.

3. Index of thermal asymmetry: ITA = (Tmax - Tmin);
where Tmax is the maximum temperature in the uterine
scar area, Tmin — the minimum temperature in the area
of the uterine scar (3 transabdominal, 3 - transvaginal).
When the ITA exceeds 0.9, this indicates an increased
thermal asymmetry, which can be a sign of the uterine scar
incompetence.

If the study is based on one parameter, the sensitivity
of the method will be 60-75%. When all the features
are considered, the sensitivity increases to 90% with the
specificity not less than 85%.

The study design included 4 visits: visit 1 (pre-
conception period) - informed consent, anamnesis,
complex clinical study, evaluation of the uterine scar outside
pregnancy (US, MRI, and RTM); visits 2, 3, and 4 (11th-
12th, 20th-21st, and 37th-38th week of pregnancy) -
evaluation of the uterine scar during pregnancy (US and
RTM); visit 5 (conservative/abdominal delivery) - visual
and clinical evaluation of the uterine scar.

The obtained results were included in the statistical
analysis with the calculation of the mean arithmetic value
(M), the standard of the mean (m), and a statistically
significant difference between the parameters (P) using the
Student-Fisher test and Statistica 6.0.

Results

The study included 56 women aged 23-35 years old
(mean age 28.3 + 4.7 years old) who were examined and
successfully delivered with one uterine scar after the
cesarean section. The interval between the previous surgery
and the first visit was 22.4 + 2.9 months. Anamnestic
cesarean section was performed as a planned (11/56 -
19.6%) and urgent surgery (45/56 — 80.4%). The majority
of operations were performed intranatally (31/56 - 55.4%).
Anamnestic data on the previous operations were obtained
from patients and delivery records from obstetrics centers.
Primarily, these records did not contain the peculiarities
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of the surgery and post-operative period (43/56 — 76.8%).
The collected anamnesis allowed the authors to reveal
the peculiarities of previous pregnancies, indications to
abdominal delivery, and the post-operative period. It was
impossible to obtain the data on the method of the uterine
section suturing and the used suturing material.

Discussion

The mean age of the first pregnancy of patients was 21.4 +
3.7 years old, the age of the first delivery was 26.1 + 3.4 years
old. Spontaneous miscarriage and missed miscarriage were

registered in 7.1% (4/56) women, ectopic pregnancy was
registered in 3.6% (2/56), which did not exceed the general
population values. In the other parameters, there were no
differences from the mean statistical values (Table 1).

Indications for cesarean section in the patients were
divided into the following groups (Letter of the Ministry
of Healthcare of the Russian Federation dated May 6, 2014
No. 15-4/10/2-3190; Bezhenar, 2019) (Table 2):

The most frequent indications for abdominal delivery
were fetal distress in 37.5% (21/56) and abnormalities in
the contractive activity of the uterus in 19.6% (11/56).

Table 1 / Tabnuia 1

Patient parity (n = 56)
ITapurer mamyenTok (n = 56)

KommuectBo pofios /
Number of births
2 3
n % n % n %
49 83,0 6 10,7 1,8
Ab6opT (apTnduIambHbIIL) A60pT (caMOTIPOM3BOIBHBIIN) SxTomnmyeckas 6epeMeHHOCTD
Abortion (artificial) Abortion (self-involuntary) Ectopic pregnancy
n % n % n %
8 14,3 4 7,1 2 3,6
Table 2 / Tabmuiia 2
Anamnestic evidence for abdominal delivery (n = 56)
AnaMHecTIYecKMe OKa3aHM:A K abJOMIHATIbHOMY POfopaspenteHnio (n = 56)
TMoxasauus / n %
Indications ’
IpepnesxaHue mIaleHTsl / ) 36
Placenta praevia ’
IIpexxneBpeMeHHas OTCIO0IIKa HOPMA/IbHO PACIIONOXKEHHOI II/IalleHThI / 4 71
Premature detachment of normally located placenta ’
HernpaBuipHOe HOIOXKeHMe 1 TIpejIe)xaHue 11opa / 7 125
Wrong position and fetal prejudging ’
IIpononrnpoBaHHasi / epeHolIeHHast 6epeMeHHOCTb / 5 8.9
Prolonged / premature pregnancy ’
[TnogoBo-rasosas pucnpomnopuus / Fetal-pelvic disproportion 3 5,4
AHaroMumyeckie IpersATCTBIUS B pofax / 0 0.0
Anatomical obstacles in childbirth ’
Yrpoyxaouuii paspblB MaTKu / 1 18
Threatening rupture of the uterus ’
Tsokénmas npesknammcust / ) 36
Severe pre-eclampsia ’
Huctpecc mnoga /
Fetal distress 21 37,5
AHOMa/num COKpaTUTE/IbHOI AesATeIbHOCTI MaTKy / 1 196
Abnormalities in the contractile activity of the uterus ’
ComaTnyecKast aToMorysl, CK/II0YAIOIIast IOTYIN / 0 0.0
Somatic pathology that excludes extinguishes ’
I[IpenbipyLye onepanmy Ha MaTKe / 0 0.0
Previous uterus surgeries ’
MeavumHcKuiA BecTHUK FOra Poccun T 57

Medical Herald of the South of Russia
2021;12(1):54-61




M.V. Galustyan, LI. Kutsenko, I.O. Borovikov, A.S. Magay
OPPORTUNITIES FOR PREDICTING CESAREAN SCAR
INSUFFICIENCY

ORIGINAL ARTICLES

Ultrasound examination of patients in the pre-
conception period showed the following results: the
thickness of the uterine scar outside pregnancy > 5.0 mm
was revealed in 51/56 (91.1%) patients, the symptom of
“niche” - in 2/56 (3.6%) women who planned pregnancy,
increased acoustic densityin thearea ofthe former section —
in 4/56 (7.1%) patients. MRI confirmed the obtained data.
The thinning of the lower segment of the uterus < 4.3
mm was revealed in 5/56 (8.9%) women, the “niche” was
confirmed in 2/56 (3.6%) patients. RTM revealed that the
mean ITA in the studied group was 0.75 + 0.13; in 4/56
women, it exceeded the threshold (mean value of ITA
was 1.24 + 0.41), which is an indirect sign of uterine scar
incompetence (Figure 1).

A comparison of these three studies (US, MRI, and
RTM) did not reveal any differences in their diagnostic
value. The signs of the uterine scar incompetence (thinning
of the lower segment, “niche’, thermal asymmetry) were
detected in the same patients, four of them required
further hysteroscopy for the verification of the diagnosis,
three of them later underwent metroplasty, which was a
criterion for the withdrawal from the study. The remaining
53 patients conceived with further embryo development
within 34.2 + 9.6 weeks after a pre-conception preparation.
Taking into account that MRI during pregnancy is made
only when medically strictly required, further comparison
of the diagnostic value of methods was made between US
and RTM in the screening dates (11th—12th and 20th-21st
weeks) and full-term pregnancy (37th-38th weeks).

1,4
1,2
1 °

UTA / TAI

0,6
0,4
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In weeks 11-12 of pregnancy, US of the lower uterine
segment in 53 pregnant women revealed an average
thickness of the scar 4.1 + 0.8 mm (in 2/53 (3.8%) patients,
the thickness of the scar was not less than 2.0 mm), the
“niche” was not revealed in any patients. At this stage of
pregnancy, the average ITA was 0.79 + 0.14 (in 3/53 (5.7%)
women, ITA was > 0.90). Despite indirect signs of thinning
of the uterine wall in the area of the uterine scar in 2
patients and its inconsistency in 3 patients, the pregnancies
were successfully preserved. The study performed in weeks
20-21 of pregnancy showed similar results: the mean
thickness of the uterine scar was 3.8 £ 0.7 mm with the
lack of “niches” in all the pregnant women. At this stage,
the average ITA was 0.81 + 0.17. Indirect signs of uterine
scar incompetence were revealed in the same 3/53 (3.8%)
patients.

In the case of full-term pregnancies (37-38 weeks),
the results of the two methods of the study significantly
differed. The mean thickness of the lower uterine segment
in the area of the uterine scar in pregnant decreased
by 2 times and was 2.3 £ 0.8 mm. At the same time, in
12/53 (22.6%) of patients, a thinning of the uterine scar
was less than 2.0 mm, and in 5/53 (9.4%), a “niche” was
revealed. The data obtained by RTM showed that at this
stage of gestation, the mean ITA was 0.84 + 0.16. Thermal
asymmetry that exceeded the threshold values (0.9) was
registered in 19/53 (35.8%) pregnant (Figure 2). In other
words, at full-time pregnancy, RTM revealed indirect signs
of uterine incompetence 1.6 times more often than US.

B - fm.: ...... 5An31"2 20
o, 0% " ° o "¢ 40
30 40 50
n=56

Figure 1. Patient thermoassymetry index (pre-gravity training).
Pucynoxk 1. VIHgeKc TepMoOaccHMeTpuy MAMEHTOK (IIperpaBugapHasi HOArOTOBKA).
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Figure 1. Patient thermoassymetry index (pre-gravity training).
Pucynoxk 1. VIHgeKc TepMoaccHMeTpuy MAMEHTOK (IIpeArpaBugapHasi HOArOTOBKA).
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Table 3 | Tabnuua 3
Evidence for abdominal delivery (n = 41)
IToxasaHus K aGOMUHATBHOMY poffopaspemnieHnio (n = 41)
IMoxasanns /
Indications

ITnanossre / 9
Planned " K
HecocrositensHOCTb pyOIia Ha MaTKe / 13 317
Insolvent scar on the uterus ’
HernpaBuibHOe ONIOXKeHE 1 TIpeJIeXaHye IIopa / 1 4
Wrong position and fetal prejudging ’
OTcyTcTBIE 6MOTOIMYECKOl TOTOBHOCTI K POfiaM / 4 98
Lack of biological readiness for childbirth ’
Kpynusiit o / ) 48
Large fetal >
[TnaneHTapHas HEOCTATOYHOCTS / 1 24
Placental insufficiency ’
OTKas 0T KOHCEPBATUBHbIX POJIOB / 3 73
Abandoning conservative childbirth ’
OKCTpeHHbIE / n %
Emergency ’
[T1070BO-Ta30Bast AUCIIPONIOPLVST / 1 24
Fetal-pelvic disproportion ’
Yrpoxxarouuii paspbiB MaTKu / 4 98
Threatening rupture of the uterus ’
Tsaxenas npesxnamncnus / 1 94
Severe pre-eclampsia ’
Huctpecc moga / 4 98
Fetal distress ’
AHOManuy COKpaTUTENbHOI AeATeTbHOCTY MaTKN / 6 14.6
Abnormalities in the contractile activity of the uterus ’
ITpexxaeBpeMeHHast OTCIOMKA HOPMa/IbHO PACIIONIOXKEHHON I/TaLleHThI / ] 24
Premature detachment of normally located placenta ’

The next stage for all the patients was delivery.
Abdominal delivery was observed in 41/53 (77.4%)
patients. Out of them, the planned surgery was in 24/53
(45.3%) cases, the rest underwent antenatal (6/53 (11.3%))
and intranatal abdominal delivery (11/53 (20.7%)). The
indications for the planned and urgent abdominal delivery
are presented in Table 3.

The most frequent indication for the planned
abdominal delivery was the presence of clinical and
functional signs of the uterine scar incompetence (13/53
(24.5%)). At the same time, intraoperatively, this diagnosis
was confirmed in 100% of cases (thinning and defects of
the muscular tissues in the area of the uterine tissue, which
required metroplasty). Among urgent indications for
cesarean section, there were abnormalities of contractive
activity of the uterus (6/53 (11.3%)), threatening rupture of
the uterus, and fetal distress 4/53 (7.5% each).

Besides, it should be mentioned that in 5/53 (9.4%)
cases, the uterine scar incompetence was revealed during
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surgery, i.e. the number of incompetent uterine scars was
18/53 (34.0%).

Thus, the evaluation of the uterine scar competence in
the pre-conception period by the three methods (US, MRI,
and RTM) was comparable by sensitivity and specificity.
In the case of full-time pregnancy, the evaluation of the
uterine scar competence revealed a higher sensitivity of
RTM diagnostics. Besides, this method does not require
specific training and narrow specialization of a doctor (4-
hour training). The apparatus is portable, compact, and
economically more beneficial.
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Morphological verification of the first missed abortion
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Objective. The study aimed to compare the level of INF 0.2 immunoexpression in tissues obtained during medical abortion with
the corresponding level of IFNa.2 expression in a retained fetal egg tissues after the first missed abortion. The authors compared
the anamnestic data on previous inflammatory diseases of the genital tract with the results of an extended morphological study of
the material obtained during the evacuation of the contents of the uterine cavity during the first non-developing pregnancy in the
first trimester. Materials and methods. The study included 15 patients with first-time missed abortions caused by a viral infection
(6-8 weeks of pregnancy). All patients demonstrated either recurrent herpes simplex labialis/genitalis or PCR confirmed HSV, HPV,
CMV. Exclusion criteria were recurrent miscarriage, blighted ovum, endocrinopathies, male factor infertility, and other causes
of miscarriage. The comparison group included 20 women of the same age that chose to undergo a medical abortion. Results.
In patients from the comparison group, the main producer of IFN a2 was syncytiotrophoblast as well as maternal decidual cells
in the parietal endometrium and uteroplacental area. In the main group, manifested hematogenous infection (microabscesses,
vasculitis, lymphocytic and macrophage infiltration) with dystrophy and necrosis of decidual maternal cells and secondary patho-
logical changes in the placental villi were diagnosed, which led to a significant decrease in the IFN a2 immunoexpression in all the
studied cells. Conclusion. The lack of anamnestic data on previous urogenital infections does not exclude the etiological role of the
inflammatory component in the genesis of non-developing pregnancy. First-time occurred pregnancy loss requires adequate post-
operative interferon therapy and a thorough examination of a couple.
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Mopdosornueckas BepuduKanusa IPUIUH IIEPBOH
Hepa3BUBaIIEUCa 0epeMeHHOCTH
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Ilenp: conocTaBUTbh aHAMHECTUYECKIE IAHHBIE O TIePEeHEeCEeHHBIX BOCIA/IMTEIbHBIX 3a00/IeBaHIAX T€HUTAIbHOTO TPAKTa C pe-
3y/IBTaTaMU PACIIMPEHHOTO MOPQOIOINYEeCKOTO UCCIEOBAHYSI BAKYYM-aCII/PATOB MOJIOCTY MAaTKI IIPY [IePBOIi Hepa3BUBAIOLIeT-
cs 6epeMeHHOCTI. MaTepuabl M MeTOABL: I rpymma — 15 MaIeHTOK C IepBoil Hepa3BUBAIOLelics 6epeMEeHHOCTBIO B CPOKAX Ha
6-8-011 HefeNAX recTaluu. Y BCeX YKEHIIMH OTMEYeHbI SIM30/bI IIePCUCTHPYIOLIEll BUPYCHOI MH(EKIIN: IepUOANYecKIe TepIeTy-
JeCKyie BBICBIIAHs Ha Iy0ax 1y [OIOBbIX OpraHax, onpenenerue Meronom ITIIP B kpoBu Bupyca nmpocroro repreca (HSV), Bupyca
mamuiomsl yenoseka (HPV) u nuromeranosupyca (CMV). VICK/TIoYeHbI MAIMEHTKI C IPUBbIYHBIM HeBbIHAIIMBAHMEM, aHIMOPUO-
Huert (110 JaHHBIM Y 3W1), SHIOKPMHOIATIY, @ TAK)Ke MY>XCKOIT paKkTop ¥ ApyTie IPMYNHBI paHHel noTepu 6epementocti. II rpym-
mma — 20 3[0POBBIX XKEHIIMH COOCTABUMOIO BO3PACTa, PEIIVBILNE IPEPBAaTh HEXKEMAHHYIO 6epeMEHHOCTb. YPOBEHb MMMYHOIK-
crpecnu unTepdepoHa anbda-2 (IFN ambda 2) nccnenoBams B KIeTKaX BaKyyM-acIIMPaToB (CHMHIUTUOTPOGOOIacTe BOPCUH U €T0
IeNOpTaHTaX, B ICIMIya/TbHbIX KJIETKaX TApMeTaTbHOTO SHIOMETPYA M MATOYHO-IUIATIeHTAPHOI 06/1aCTH) TI0 3-X6a/IbHOI IIKaJIe.
PacueT cTaTMcTNYeCKMX JAHHDIX BBIIOTHSIM Ha [IEPCOHAIBHOM KOMITbIOTEpE C MCIO/Ib30BaHMeM mporpaMmsl «Microsoft excel 2011
w1 Mac» 1 cTaTCTUYecKol mporpaMmbl «Statistica». PesymbTarel: B IpyIIe 310pOBbIX XKeHIIMH OCHOBHBIMM IpofyLeHTamu IFN
anbda 2 cTa/mt cMHIUTUOTPO(OOIACT BOPCUH 1 €T0 JICTIOPTAHTDI, @ TAKXKe MaTepMHCKIe Jeli/iyaIbHble KJIETKI B COCTaBe Hapyie-
TaJIbHOTO SH/IOMETPHSA ¥ MaTOYHO-IUIALIeHTapHOI 00/1acTi. B OCHOBHOI IpyIIIie AMarHOCTMPOBAHO BbIPaXKEHHOE FeMaTOr€HHOE JH-
¢uimposanne (MUKpPOaOCLIeCChl, BACKYIUTBI, TMMpoMakpodaraabHas MHWIbTpALs) ¢ AUCTPodUelt 1 HEKPO30M JIeLIN/yaTIbHbIX
MAaTepPMHCKMX KJIETOK U BTOPMYHOI IIaTO/OTMell BOPCUH IUIALIEHT, YTO TIPUBEIIO K JOCTOBEPHOMY CHVDKEHIIO MMMYHOKCIIPeCCUN
IFN asnbga 2 Bo BceX M3y4eHHBIX KJIETKaX. BBIBOMBI: OTCYTCTBYE aHAMHECTUYECKIX JAHHBIX O TTepeHeCEHHBIX YPOTeHUTaTbHBIX H-
(beKusAX He NCK/TIOYaeT STVOIOTMYECKYI0 PO/ib BOCIIA/IMTEILHOTO KOMIIOHEHTA B TeHe3e HepasByBalolerics OepemeHHocTH. [lepBas
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Introduction

on-developing  pregnancy (NP) is a
Ncomplication associated with the death of
the embryo or fetus in the uterine cavity. The
term «undeveloped pregnancy» used in Russian-speaking
practice has been replaced in English-speaking countries
by the definition of «miscarriage» (missed abortion), which
more accurately reflects the nature of this pathology as no
pregnancy progression when the embryo (fetus) is retained
in the uterine cavity.

In modern obstetrics and gynecology, the generally
accepted causes of reproductive losses on the mother’s side
are structural uterus disease, antiphospholipid syndrome,
hormonal and metabolic disorders. Genetic disorders
provoke 50-60% of reproductive losses early in gestation
[1]. The role of mothers’ medical conditions as to the
termination of pregnancies mainly increases in the second
and third trimesters of pregnancy. In 26-40% of cases, the
causes of miscarriage are considered unknown.

It should be noted that the established concept of the
significant role of chromosomal abnormalities as the main
cause of gestational losses in the first trimester of pregnancy
has formed a passive position among clinicians, which
even in the absence of chromosomal abnormalities in fetal
cells does not induce clinicians to verify other reproductive
failure causes. As a result, the couple’s desire to realize their
reproductive function in the near term after their first loss
early in gestation, associated with obstetricians’ lack of a
cautious attitude towards the first reproductive failure,
translates the obstetric situation into habitual miscarriage.

The NP proportion in the structure of reproductive
losses varies but remains at a fairly high level at 10-20%.
According to Milovanov and Serova (2011), among
the losses of the first trimester, NP was 4-10% of all
confirmed pregnancies [2]. At the same time, 108 (60%)
of 180 surveyed women with NP had inflammatory (most
often viral) causes in the presence of subchronic forms or
carriage of viruses. A combination of parietal and basal
deciduitis, vasculitis, microabscesses, and other signs of
viral cell damage was recorded in the abortive material.

Thus, when confirming NP, the most informative
way of capturing the reasons is a detailed specification of
anamnestic data and a detailed morphological study of the
uterine cavity evacuated contents [3, 4].
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The goal of the research was to compare the anamnestic
data on previous inflammatory diseases of the genital tract
with the results of an extended morphological study of
vacuum aspirates of the uterine cavity during the first NP.

Material and methods

Group I included 15 nulliparous women (mean age,
29.4 + 2.3 years) with the first NP at 6-8 weeks diagnosed by
the progressive assessment of the blood p-hCG dynamics,
as well as by ultrasound. The experimental group (II)
included 20 healthy women of comparable age (27.1 + 3.1
years) who wished to terminate an unplanned pregnancy
by an artificial abortion at the same term.

The exclusion criteria were a history of childbirth,
recurrent miscarriage, anembryonic pregnancy, as well as
those associated with endocrinopathies and hemostasis
disorders, surgical interventions on the uterus and cervix.

In both groups of patients, the emptying of the uterus
was carried out at the gynecological department of the
Public Funded Health Facility Municipal Clinical Hospital
named after S.P. Botkin (Moscow) by vacuum aspiration
(by the method regulated by Order No. 572n, as well as by
the American College of Obstetricians and Gynecologists
manual (2015) [5]), the Eschmann VP 35 apparatus
(Great Britain) at an 80 kPa negative pressure or a plastic
aspirator with a 60 ml volume using disposable plastic
cannulas without prior dilation of the uterine cervix with
intravenous anesthesia.

Infectious disease history, as well as the results of
previous clinical and laboratory studies, was taken
according to a specially developed questionnaire.

At the Research Institute of Human Morphology
(Moscow), histologic sections were prepared from vacuum
aspirates and stained with hematoxylin and eosin. After
viewing in a Leica 2500 microscope (Germany), blocks
with samples of placental villi, parietal endometrium, as
well as the uteroplacental area, the junction of the villi
with the uterine wall, were taken. Additional sections were
cut from these blocks and, after dewaxing, were placed on
polylysine-coated slides. Epitope retrieval was carried out in
a microwave oven for 20 minutes in citrate buffer (pH 6.0).
The following antibodies were used by immunoperoxidase
technology: 1) IFNa2 polyclonal antibody of assessing the
immunoexpression level: 1 point - light brown cytoplasm
staining, 2 points — brown cytoplasm staining, 3 points —
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dark brown cytoplasm staining; 2) rabbit monoclonal
vimentin antibody (Vimentin EP21) for the determination
of decidual stromal cells; 3) rabbit monoclonal granzyme
B antibody (Granzyme B) - a marker of uterine natural
killer cells. A detection system was used to visualize the
immunoreaction results. Negative reactions to the reagents
used were conducted.

The IFNo.2 immunoexpression scoring was statistically
processed by the Mann-Whitney U test.

Results

In the detailed study of the infectious history in Group
I patients, it was established that four patients (26.7%)
had acute inflammatory diseases of bacterial etiology only
during this pregnancy diagnosed as non-developed. The
rest (73.3%) had anamnestic data on acute viral diseases
during pregnancy: acute herpesvirus and acute respiratory
viral infection. Also, in these patients, herpes simplex
virus-2 (HPV-2) - 40.0%, cytomegalovirus (CMV) -
26.6%, rubella virus - 26.6%, and bacterial agents -
26.6% were detected once in the blood before pregnancy
by polymerase chain reaction. Seven patients (46.7%)
had acute inflammatory diseases of viral and bacterial
etiologies.

The histological processing of uterine vacuum
aspirate in Group 1 patients showed that all patients had
pronounced signs of hematogenous infection, in particular
microabscesses,  vasculitis, = lymphoma-macrophage
infiltration in the parietal endometrium, and uteroplacental
area showing a pattern of acute or chronic endometritis.
At the same time, markers of viral endometrial lesions
were diagnosed in every second patient (50%). In 7 cases
(46.7%), signs of basal deciduitis with microabscesses were
visualized in the endometrium. Local bleeding disorders as
arterial microthrombosis were detected in 11 cases (73.3%).
At the same time, none of the patients included in the study

had any blood coagulation disorders previously diagnosed.
In 12 out of 15 cases (80%), rheological disorders were
revealed according to the type of development of various
age retrochorial hematoma.

Comparison of the anamnestic data on the
transferred infectious and inflammatory diseases with the
cytomorphological examination showed the following. In
11 (73.3%) patients, the cause of NP was local inflammation
that arose by ascending or hematogenous infection, which,
when the blastocyst was immersed in the endometrium
and formed a chorionic sac, damaged glandular epithelial
cells, decidual cells, and invade cytotrophoblast.

In four women (26.7%) who did not have an infectious
history, morphological signs of inflammation associated
with epithelial proliferation with cellular infiltration
of the stroma were interpreted as a consequence of an
inflammatory reaction resulting from the dead ovum
retention in the uterine cavity and the chorionic villi
rejection. In these patients, non-infectious factors were
identified that caused the early fetal loss, having an allo-/
autoimmune nature (abnormal activity of natural killer
cells, the presence of alloimmune antibodies, human
leukocyte antigen incompatibility between partners,
thrombophilic conditions).

Histological processing of 20 vacuum aspirates from
Group II patients showed no signs of an inflammatory
reaction (decidual tissue, chorionic villi, progressive
uterine pregnancy) which corresponded to the absence of
anamnestic data on bacterial and viral infectious diseases
before and during pregnancy.

Taking into account the data of some authors on
the role of infectious agents as a trigger mechanism in
the subsequent induction of autoimmune reactions of
the endometrium [6], the development of secondary
immunodeficiency and immunosuppressive states, it was of
some interest to compare the levels of immunoexpression
of interferon alpha-2 (IFNa2) in vacuum aspirate cells

Table 1/ Tabnuua 1

Scoring of IFN«2 immunoexpression in medical abortion (MA) and first occurred missed abortion caused
by inflammation (NB) cells
BannbHadg onenka uMmmMmyHoskcnpeccuu IFNa2 B KireTKkax BAaKyyM-aCIIMpPaTOB MeUIMHCKIX a6opToB (MA)
u HepasBuBalouierics 6epemennoctu (HB)

BripaxxeHHOCTh MMMYHO3Kcpeccuu IFNa2 B kmeTkax (6amibr) /
The severity of IENa2 immunoexpression in cells (points)
Wccnemyempbre HenyupyanbHble KIETKI
rpynmst / izt b o~ Decidual cells
Study groups 6mact BopcuH / JemopTaHThI / = = =
Syncytiotrophoblast Deportants apueTanbHbI aTOYHO-TI/TalleHTap-
villi SHJOMeTpuii / Has 001acThb /
Parietal endometrium Uteroplacental region
Lrpynna / 1,88 £0,25* 2,06 +0,24* 2,03 +0,28* 1,85 £0,20*
I¥ group
1l rpynma/ 2,44+0,32 2,66 0,26 2,28 +0,21 1,63 £0,27
2" group

Note: * — p <0.001 (Mann-Whitney comparison criterion).
ITpumeyannue: * — p <0,001 (xpurepnit cpaBHeHNsa MaHHa-YUTHM).
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after the first NP in terms of 6-8 weeks with the same in
Group II (medical abortions).

The main object of the immunohistochemical study
was cells producing IFNa2. In scoring, the immunoactivity
of all cells producing IFNa2 in the patient group with NP
(Group I) was significantly lower (Table 1).

Immunohistochemically, inflammatory infiltration was
characterized by microabscesses in the uteroplacental area
with the retention of IFNa2 producing cells only within the
fibrinoid boundary layer (left) zone and death of decidual
cells in the inflammatory zone (Figure 1). The approach
of the villi near the chorionic sac wall and a decrease
in the number of deportants were detected, a thinned
syncytiotrophoblast was detected in the intervillous
space with a reduced immunoexpression of IFNa2, and
vasculogenesis was absent in the stroma (Figures 2 and 3).

Figure 1. Occurred missed abortion (7 weeks bp):
microabscess in the uteroplacental region, retention of IFNa2-
producing cells only in the zone of the fibrinoid boundary layer
(left) and death of decidual cells in the inflammation zone,
immunohistochemistry, x100.

Pucynok 1. HB (7 Hep 11.0.): Muxkpoabcuecc B
MATOYHOIUIAL[eHTaPHOI1 00/macTu, coxpanenue IFNo2-
NPOAYIMPYIOIMX KIETOK TONbKO B 30He IOTPAHNYHOTO CIOS
JubpuHoupa (cneBa) u rubenb JelMAYaTbHBIX KIETOK B 30HE
BOCIATeHN:A, IMMYHOTUCTOXMMUS, X100.

Figure 2. Occurred missed abortion (6 weeks): placental
villi with thinned syncytiotrophoblast with reduced
immunoexpression of IFN-2, in the stroma absence of
vasculogenesis, x200.

PucyHoxk 2. HB (6 Hex): BOpCcUHA NIAIIEHTHI C
VICTOHYEHHBIM CUHIUTHOTPO}06TacTOM IPU CHIKEHHOI
ummyHoskcnpecun IFNa2, B crpome — oTcyTcTBUIe
BacKy/noreHesa, x200.
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Figure 3. Occurred missed abortion (8 weeks):
contiguous villi near the chorionic sac (bottom), lack of
immunoexpression of IFN-2, in the stroma individual
placental macrophages, x200.

PucyHox 3. HB (8 Hen): cOnyKeHHbIe BOPCUHBI BO3TIE
XOPMATbHOTO MelKa (BHU3Y), OTCYTCTBUE
umyyHoskcnpecun IFNo2, B ctpome — oT/enbHbIe
IIaneHTapHbie Makpodaru, x200.

In the immunohistochemical study of the cells in
Group II patients, the maximum IFNa2 expression was
found in the surface epithelium (syncytiotrophoblast) of
the placental villi, as well as in its derivatives — deportants
(Figure 4).

Figure 4. Artificial abortion — vacuum aspiration (6 weeks):
placental villi with thick syncytiotrophoblast and pronounced
expression of IEN-2, in the stroma intense vasculogenesis,
immunohistochemistry, x 200.

PucyHoxk 4. ApTudunuanbHblil a6OpT — BaKyyM-
acnypanys (6 He): BOPCUHBI IIALIEHTHI C TOICTBIM
CcHHIUTHOTPOGOOTACTOM U BBIPA)KEHHOI 9KCIIpeccueit
IFN02, B cTpoMe — MHTEeHCHBHBIIT BaCKy/IOTeHes,
MMMYHOTIUCTOXMMMA, X 200.

A pronounced immunoreaction (3 points) was visible
in the syncytiotrophoblast cytoplasm and superficial brush
border. Also, lateral epithelial diverticulum with many
nuclei in the common cytoplasm became typical. The
deportants and syncytiotrophoblast connections gradually
diminished, and they ended up in the intervillous space, in
the venous collectors.

The visualized placental villi were distinguished by thick
syncytiotrophoblast and pronounced IFNo2 expression;
intense vasculogenesis was found in the stroma (Figure 5).
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Figure 5. Artificial abortion — vacuum aspiration (7 weeks):
full-fledged villi near the chorionic sac, immunoexpression of
IFNa.2 in syncytiotrophoblast and stromal vessels (angiogenesis),
immunohistochemistry, x 200.

PucyHok 5. ApTudunuanbHblil a60pT — BaKyyyM-
acnupanus (7 Hef): IIOTHOLIEHHbIE BOPCIHBI BO3/Ie
XOpHUATbHOIO MelIKa, UMMYHo3Kcnpeccua IFNa2
B CMHIUTHOTPOdOoOIacTe M CTPOMATBHBIX COCYAAX
(anrmorenes), UMMYHOIMCTOXMMIL, X 200.

Discussion

A comparison of IFNa2 immunoexpression between
patients after the first NP (Group I) and healthy women
with a medical abortion (Group II) confirmed a significant
deficiency of interferonogenesis in maternal decidual cells
and placental structures such as syncytiotrophoblast and
its deportants. During the physiological development of
pregnancy in trimester I in Group II patients, significant
IFNo2 production by syncytiotrophoblast of villi and its
deportants with delivery to the maternal body, as well as
maternal decidual cells in the parietal endometrium and
uteroplacental region, was registered.

There is no doubt that this phenomenon is causally
associated with a massive inflammatory process in the
parietal endometrium and the uteroplacental area, as
well as with the remote effect of local factors of maternal
inflammation on the placental villi including the uterine
killer cells’ cytotoxic effect.
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Conclusion

The data obtained correlate with the association of NP
and chronic endometritis generally accepted at the FIGO
2006 International Congress [10]. However, the routine
antibiotic prescription to each patient with NP without a
proven causally significant infection must be recognized
as irrational, since the use of chemotherapeutic agents for
aseptic inflammation can enhance immunosuppression
and aggravate structural and functional disorders of the
endometrium.

The results obtained confirm the need to revise the
stereotype formed among obstetricians-gynecologists
to consider the first NP as a natural selection sporadic
element. A reasonable approach to the subsequent
recurrent miscarriage prevention among patients with a
history of first NP should be the formation of a high-risk
group of repeated reproductive failures. When confirming
the virus-associated inflammatory cause of the first NP, it
is necessary to carry out adequate interferon therapy in the
postoperative period and a similar pregravid preparation
for the next pregnancy.

Active identification of anamnestic data on persistent
viral infection allows verifying its etiological role in
the NP genesis, which consists in the development of
endometrium morphofunctional changes with impaired
normal cyclic transformation and tissue receptivity,
impaired implantation, trophism, and early embryo loss.
Unjustified antibiotic therapy with broad-spectrum drugs
in the rehabilitation framework after NP leaves in the
«shadow» the true etiological factors and mechanisms
for stopping the pregnancy development. Comparison of
infectious history data with a detailed morphological study
clarifies the goals of subsequent preconception preparation
when planning pregnancy, substantiates the feasibility and
range of additional diagnostic measures for the prevention
of repeated early reproductive losses.
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Discoordination of the processes of activation
and suppression of immunocompetent cells during
mesotherapy with hyaluronic acid

L.P. Sizyakina, A.L. Sergeeva, I.I. Andreeva
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Objective. The study aimed to assess the dynamics of the systemic immune response in patients during mesotherapy with hyal-
uronic acid (HA). Materials and methods. The observation group included 26 women who received the first-time mesocorrection
with drugs based on hyaluronic acid (HA). Injections of low molecular weight HA were carried out according to standard methods
in a course of 5 procedures with an interval of 14 days. The parameters of the innate and adaptive immune response were studied be-
fore and two weeks after the end of the course. The skin condition was assessed by dermatoscopy (Aramo Smart Lite 300, Southern
Korea). Results. The clinical effect of the course of procedures was reflected in the subjective improvement in the appearance. The
improvement was confirmed by hardware analysis, which recorded an increase in hydration, a smoothing of the skin relief, and a
decrease in the depth of wrinkles. At the end of the course, redistribution of lymphocyte populations towards natural killer cells and
B-lymphocytes was revealed with a decrease in the total number of T cells. The antibody production of immunoglobulins of classes
M and G was increased, the serum content of Ig A and IgE was reduced, the number of both T-effectors and T-lymphocytes with
immunosuppressive activity increased. Changes in the neutrophil system were characterized by the inhibition of the production of
reactive oxygen intermediates; the dynamics of the expression of Toll-like receptors by monocytes was ambiguous. Conclusion. The
results of the study confirmed the active involvement of the factors of innate and adaptive systemic response in the cosmetic effect,
which manifested itself immediately after mesotherapy as systemic dysregulatory immune changes.

Keywords: hyaluronic acid, innate and adaptive immune response, mesotherapy.
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JIncKoOOpaAUHAIINSA MPOIIECCOB AKTUBAIIUU M CYyIIPECCUU
VMMMYHOKOMITETEHTHBIX KJIETOK IIPU Me30Tepanuu
THAJYPOHOBOU KHUCJIOTOM

JL.II. Cussaxuna, A.J. Cepreesa, V1.VI. AHgpeeBa

Pocmosckuii 20cyoapcmeenHulil MmeOuyuHckuti ynusepcumem, Pocmos-Ha-JJony, Poccus

ITenp: oLeHUTDh AMHAMUKY CUCTEMHOTO MMMYHHOTO pearvpoBaHNsA MallMeHTOB IIPY Me30Tepalui IMalypOHOBON KUCTOTOM
(TK). Marepmanbl M MeTORbI: TPYIIy HAOMIOEHMSI COCTABWINM 26 >KEHIVH, BIIEpBble BBIIOMHIIONX Me30KOPPEKIIIO
IpemnapaTaMmy Ha ocHoBe rmanyponoBoli kucinorsl (I'K). Mabexmym HuskomonekynapHoit 'K mpoBomymich Mo cTaHAapTHBIM
METOIMKaM KypPCOM 5 IPOLEAYp C MHTepBaioM B 14 fHeii. Jlo Hayaa IpOBefeHNs U 4epe3 [Be HeleIM 10 OKOHYaHUM Kypca
ObIIM MCCIeOBaHbl TTapaMeTpbl BPOXKAEHHOTO U aJAITUBHOTO VIMMYHHOro orBera. COCTOAHMA KOXKU OLICHMBAIM METOLOM
JepMaTOCKONNI C WMCIO/Ib30BaHMeM ammapara Aramo Smart Lite 300. Pesymbrarsl: kvHudecknit a¢¢deKr Kypca Ipounesyp
OTpaswicsi B CyODBeKTMBHOM YIyYLIEHMM BHEIIHETrO BUJa M IIOATBEP)K[EH allllapaTHbIM aHAIM30M, 3a(UKCHPOBABIIEM
HOBBILIEHNE YBIXHEHHOCTH, BbIPaBHYBaHMe penbeda 1 yMeHbIIeHNe ITy6HbI MOpIIyH. ITo OKOHYaHMY Kypca IPOLefyp 1o
CPaBHEHMUIO C ICXOZHBIMI JAHHBIMI BbIAB/IEHO [Iepepacpesie/ieHue IOMy/IALil TMMQOLUTOB B CTOPOHY HATypPa/IbHBIX KU/IEPOB
u B-nmum¢oruros npu cHiKeHMn obmjero umcma T-kmeTok. IIpu 9TOM ycuaeHa aHTUTENONPOAYKLUSA MMMYHOITIOOYINHOB
KmaccoB M u G M CHIDKEHO CBIBOpPOTOYHOe comepykanmsA Ig A m IgE, yBemrdeHo kommduecTBO Kak T-addekTopoB, Tak U
T-miMoLMTOB ¢ MMMYHOCYIIPECCUBHOI aKTMBHOCTDIO. VI3MeHeHNs B cucTeMe HeTpo(IIOB XapaKTepu3yIOTCsl yTHETeHIeM
IIPOAYKIMM aKTUBHBIX (POPM KICTIOPOJIa, @ IMHAMMKA sKcipeccyy Toll-mofo0HbIX perenTopos KleTKaMy MOHOLIMTAPHOTO psa
HeOJIHO3HAYHa. 3aK/II0ueHe: Pe3y/IbTaThl UCC/IEIOBAHMS TOATBEP)KIA0T aKTYBHOE BOB/IeYEeHe B Pealn3yeMblil KOCMEeTHYeCKIUI
addexr GakTOpoB BPOKAEHHOTO M AANTUBHOTO CHCTEMHOTO OTBETA, YTO CPa3y [0 OKOHYaHMN Hpoluenyp Mesorepamnyu ['K
MIPOAB/AETCA B CUCTEMHbIX IMCPETY/IATOPHBIX MMMYHHbIX M3MEHEHMAX.

KmoueBbpie cmoBa: rasypoHOBas KUCIOTA, BPOXKJIEHHDII 1 a[JAITYBHBIN MUMMYHHbIJ OTBET, ME30TePaIL.
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Introduction

It aims to correct the appearance of a person with
medical methods [1, 2]. A specific peculiarity of
this type of medicine is not only the diversity of methods
and technologies applied but also the fact that their
practical application significantly advances the theoretical
justification of the mechanism of action. In this aspect,
one of the leading positions (from the point of view of vast
practical application) is occupied by mesotherapy with
hyaluronic acid (HA) [3, 4]. The technology is based on
the disturbance of the skin by injections of HA that exerts
expressed immune tropic effect and involves the immune
system to have an effect. The ambivalence of HA effects
is well-known. Its highly molecular variant exerts anti-
inflammatory, wound-healing, and immune-suppressive
effects, while its low molecular fragments exert stimulating
effects due to the impact on pattern recognizing receptors,
which leads to the activation of signaling pathways of the
synthesis of anti-inflammatory mediators [5]. The available
modern publications on this subject are not consistent
and, as a rule, they are dedicated to the characteristics of
single factors of the immune response, do not contain the
multicomponent analysis, and interaction of the reactions
of the congenital and adaptive immunity of patients. These
facts provide the rationale for the present study.
The study aimed to assess the dynamics of the systemic
immune response in patients during mesotherapy with
HA.

P resently, esthetic medicine develops intensively.

Materials and Methods

The group of observation included 26 women aged
45+10 years old) that underwent mesocorrection with
HA-based drugs for the first time. The criteria of exclusion
included previous mesotherapy, hormonal replacement
therapy, combined oral contraceptives, acute infectious
pathology, comorbid somatic pathology at the stage of
subcompensation or decompensation, pregnancy, and
lactation. The clinical study complied with “The guidelines
for clinical practice in the Russian Federation” approved by
the Decree of the Ministry of the Russian Federation dated
June 19,2003 No. 266. All patients signed informed consent
for participation in the study. The study was approved by
the local ethical committee of the Rostov State Medical
University (protocol No. 19/19 dated October 3, 2019).
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The injection of low molecular HA was made by a standard
method in a course of 5 procedures with a 14-day interval.
Before the procedures and two weeks after the course, the
parameters of the inborn and adaptive immunity were
studied that included the evaluation of the expression of
CD3, CD4, CD8, CD16, CD19, and CD25 by lymphocytes,
intracellular levels of Foxp3, expression of TLR2, TLR4,
and TLR9 on monocytes in the peripheral blood. The
oxygen-dependent metabolic activity of neutrophils was
evaluated by the nitroblue tetrazolium (NBT) test. The
content of serum immunoglobulins A, M, and G was
estimated by the reaction of radial immune diffusion in the
gel according to the Manchini method, the level of IgE -
by enzyme-linked immunosorbent assay. The evaluation
of the skin condition (moisture content, the depth of folds
and wrinkles) was performed using an apparatus Aramo
Smart Lite 300. The study was carried out at the facilities
of Ekaterininskaya Clinics, LLC and Chain of European
Laboratories, LLC. Statistical analysis was conducted in
the software R (version 3.2, R Foundation for Statistical
Computing, Vienna, Austria). The results were presented as
a central tendency for the median and interquartile range
(25 and 75 percentile), in the text presented as Me [LQ;
UQ)]. The group medians were compared using Wilcoxon’s
test for linked samples. The differences were statistically
significant at p < 0.05.

Results

The objective reflection of the subjective perception of
the course of mesotherapy with HA was the analysis of the
results of dermatoscopy using Aramo Smart Lite 300. The
comparison of such parameters as moisture content and
skin relief, evaluated before the procedures and two weeks
after the therapy, showed an increase in the parameters of
moisture content from 53% to 87% and a decrease in the
relief of the skin folds and wrinkles from 74% to 45%. The
changes in the immune response of patients were observed
at the level of leukopoiesis as a statistically significant
decrease in the total number of leukocytes (before injections
- 6.65x10°/L [5.2;7.9]; after injections - 6.25x10°/L
[5.2;7.4], p = 0.003) and an increase in the relative number
of lymphocytes (before injections -32.5% [27;35], after
injections - 36.5% [30;42], p = 0.005). The analysis of the
parameters that characterize the functioning of the factors
of inborn immunity showed that in comparison with the
data obtained before the procedures, the changes after a
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course of mesotherapy were observed in all the parameters.
In particular, an increase in the peripheral circulation of
the number of natural killers was registered. This fact was
confirmed by not only relative but also absolute values:
CD16* % before the therapy 11 [10;12], after the therapy -
12 [11;15], p = 0.004; CD16*, 10°/L before the therapy 0.25
[0.17;0.28], after the therapy - 0.27 [0.22;0.34], p = 0.002.
The functional potential of neutrophils in the peripheral
circulation decreased, indicating a decrease in the oxygen-
producing activity, which was confirmed by the results
of the NBT test. It was most evident in the case with a
stimulated variant (NBT stim., CU 13 [11;7] and 11 [8;8],
p=0.0003), while spontaneous production of active forms
of oxygen changed less significantly (NBT spontaneous
before the procedures — 9.5 [7;10], after — 8.0 [7;9], p =
0.035). The ambiguous effect of a course of mesotherapy
with HA affected the expression of different variants of
Toll-like receptor cells of monocyte series. Thus, for TLR
2 and TLR 9, an increase in the number of monocytes
in the peripheral blood that carried these structures was
revealed in relative and absolute variants of the evaluation:
CD147282% 3.31 [2.44;4.72] and 3.92 [2.73:4.54], p
= 0.016; CD14%282%,10°/L 0.061 [0.045;0.11] and 0.069
[0.048; 0.11], p = 0.008; CD 14*289*,% 3.35 [2.8;5.6] and
3.9 [3.1;5.2], p = 0.003; CD 14+289+,10°/L 0.074 [0.06;0.11]
and 0.091[0.067;0.12], p = 0.004. At the same time, on
the contrary, the capacity of pattern recognition via TLR
4 decreased, which indicated a decrease in the relative
number of TLR 4*-monocytes (CD14'284%,% 3.7 [2.2;5.1]
and 3.15 [2.05;4.7], p = 0.016). The absolute values did not
have statistically significant differences.

The dynamic in the changes of quantitative and
functional parameters of the adaptive immunity after a
course of mesotherapy with HA in comparison with the
data obtained before manipulations was observed for
both cellular and humoral components. Thus, there was a
decrease in the relative number of mature T-lymphocytes
(CD3%,% 69 [62;71] and 64.5 [57;70], p < 0.0001). However,
the changes in the differentiation of the lymphoid lineage
did not show significant changes in the absolute number of
the peripheral T-lymphocytes (CD3*,10°/L 1.39 [1.11;1.66]
and 1.38[1.12;1.6], p=0.9). The same peculiarity was
observed also in the T-helper subpopulation: a statistically
significant decrease in the relative number of total CD4*-
lymphocytes (37 [35;41]% to 34 [32;37]% after the therapy,
p = 0.0004) and a lack of significant changes in the
circulating pool of immune-competent cells (CD4*,10°/L
0.76 [0.66:0.93] and 0.74 [0.62;0.91], p = 0.65). It should
be noted that there was a significant increase in the relative
and absolute number of T-lymphocytes that formed the
CD8*-subpopulation and provided the realization of
the cytotoxic effects of the cellular link of the adaptive
protection: CD8*,% 32 [29;35] and 34 [32;37], p = 0.0001;

GUN

CD8%,10°/L 0.63 [0.53;0.84] and 0.74 [0.57;0.89], p = 0.004.
Apart from the mentioned quantitative changes, there were
dynamics observed in the functional parameters of T-cells
of the immune response, in particular, an increase in the
relative (CD3*CD25%,% 6 [5;7] and 7 [7;8], p = 0.002) and
absolute values (CD3*CD25%,10°/L 0.13 [0.097;0.16] and
0.15[0.12;0.19], p=0.001) of the number of T-lymphocytes
that express CD25, a receptor responsible for the activation
of the intracellular signaling pathways mediated by a
universal immune-stimulating IL-2. Another functional
parameter associated with the regulation of the activation
potential of the immune response showed dynamic changes
during mesotherapy of HA. An increase in the fixed
number of the relative number of peripheral T-regulatory
lymphocytes with the phenotype CD4'CD25'Foxp3*
that are also responsible for immune suppression
(4.75[4.1;6.1] and 4.9[4.3;6.7], p = 0.038) was observed.
However, in absolute values, the observed dynamics were
not statistically confirmed, although there was a certain
tendency (CD4*CD25'Foxp3*,10°/L 0.11 [0.071;0.12]
and 0.11 [0.085; 0.14], p = 0.11). In the humoral link of
the adaptive immunity, an increase in the circulative pool
of immune-competent cells was observed in the relative
(CD19%,% 22.5 [22; 24] and 25 [23; 26], p < 0.0001) and
absolute (CD19+,10°/L 0.49 [0.4; 0.57] and 0.52 [0.42;
0.65], p = 0.001) content in the number of B-lymphocytes.
One should note not only the enhancement of the
differentiation shift to precursors of anti-body production
but also the activation of the synthesis of immunoglobulins
M (IgM, g\L to 1.38 [1.13; 2.11], after the therapy - 2.13
[1.31;2.76], p = 0.004) and G (IgG 15.4 [13.5; 18] and 17.1
[13.7; 19], p = 0.007). There was a statistically significant
decrease in the serum levels IgA (IgA, g/Lto - 2.42 [1.2;3.2],
after the therapy - 1.39 [0.99;2.7], p = 0.0002) and IgE (IgE,
IU/ml 12.8 [7;30] and 9[6;20], p = 0.0009). It should be
mentioned that there was a statistically significant increase
in the content of circulating immune complexes (CIC, CU.
11.9 [10.8;16] and 12.9 [11.1;18.8], p = 0.019).

Discussion

Mesotherapy is a course intradermal injection of
different drugs. In the present study, low molecular HA
was used for cosmetic effect due to the improvement of the
skin properties at the site of injection. The obtained results
showed thatall the participants reached the desirable results.
This was not only a subjective perception of the appearance
improvement but was also proved instrumentally by the
results of dermatoscopy, which showed an increase in the
moisture level, smoothening of the relief, and a decrease in
the depth of wrinkles. It can be suggested that the immune
system of the skin is involved in the realization of the
obtained effect due to the immune trophic properties of
HA. Since skin-associated lymphoid tissue is one of the
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components of multilevel functioning of the system of the
immune response, the changes registered during the study
of the properties of the immune-competent cells of the
peripheral circulation reflect the effects of mesotherapy with
HA. The obtained data confirmed the active involvement
of the factors of inborn and adaptive systemic responses.
Thus, two weeks after the end of the course, redistribution
of differentiation inside lymphoid lineage to the side of
natural killers and B-lymphocytes was observed. At the
same time, antibody production of immunoglobulins
M and G was enhanced. A certain decrease in the serum
content of IgA can be explained by the activation of
the local mucosal immune response. A decrease in the
production of IgE can be associated with an enhancement
of cytokine regulation of Thl immune reactions. The
latter suggestion was confirmed by the changes inside the
T-cells population of lymphocytes, wherein the number

of T-effectors was increased, and the differentiation of the
natural killers. It should be highlighted that the data were
obtained that confirmed the association of two oppositely
directed reactions of immune regulation: enhancement of
the processes of activation of T-lymphocytes and a shift
of differentiation of T-helpers to CD4*CD25'Foxp3*-
lymphocytes with immune suppressive activity. It should
be mentioned that the parameters of the inborn immunity
at the systemic level were characterized by both an increase
and a decrease in the functional potency. Along with the
activation of natural killers, in the system of neutrophils,
a suppression of oxygen-producing activity was registered,
and the changes in the monocyte cells were ambiguous:
an increase in the expression of TLR 2 and TLR 9 was
associated with a tendency to a decrease in the number of
TLR4*-monocytes (Figure 1).
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T-lymphocytes, %
UMK, y.e./ 140
cic, cu

TLR9+ moHoumtbl, % /
TLR9+ monocytes, %

TLR4+ moHoumTbl, % /
TLR4+ monocytes, %

TLR2+ moHouuTsl, % /- g
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Figure 1. Changes in the parameters of the functioning of the immune system of patients after a course of mesotherapy
with hyaluronic acid. Data before mesotherapy are taken as 100%.
PucyHok 1. VIsMeHeHus napaMeTpoB GyHKIMOHMPOBAHNA MMMYHHOI CHCTEMBI TALMEHTOB MOC/Ie Kypca
Me30Tepanuy ruaxypoHOBoli KICI0Tol. JlaHHbIe 10 Me30Tepanuy NpUHATHI 32 100%.

It should be mentioned that the obtained data agree
with the results obtained by other authors that indicated
a consecutive involvement of pro-inflammatory [6] and
anti-inflammatory [7] cytokines in response to HA,
an important role of Treg [8-10] in the recreation and
maintenance of collagen, and involvement of Toll-like
receptors in the initiation of immune tropic effects of HA
[11, 12]. The presented publications are dedicated to the
characteristics of single parameters, while the obtained
data confirm the association of all the mentioned factors.

Conclusion

The results of the study reflect the dynamics of the sys-
temic immune changes right after the end of the course of
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mesotherapy with HA. Further observation after the de-
velopment of these patients allowed defining the period
of resolution of the appeared dysregulatory changes and
establishing the character and degree of the expression of
these changes with the duration and quality of the clinical
effect.
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Morphological and functional criteria for the effectiveness
of recreational activities in children

A.V. Tarakanov’, E.V. Chaplygina', E.S. Elizarova', T.D. Tarakanova', O.V. Korshunov*

'Rostov State Medical University, Rostov-on-Don, Russia
*Children’s sanatorium health camp “Mir”

Objective. The study aimed to perform a comprehensive morphofunctional assessment of the effectiveness of recreational
activities in children aged 9-12 years in the summer of 2019. Materials and methods. The study was conducted by the “Prob-
lem scientific laboratory of physical methods of diagnosis and treatment” of RostGMU in the children’s health and recreation
camp “Mir” (Krasnyi Desant village, Gulf of Taganrog). Procedures and time of the study: somatometry, bioimpedance analysis,
cardiointervalography, stabilometrics on the 2nd day of stay and 2.5 weeks after. Two groups were formed: Group I included over-
weight children (OW), n = 15 (boys, n = 9; girls, n = 6); Group II included children with normal physical development (NPD), n =
37 (boys, n = 17; girls, n = 20). The children received a non-drug complex of camp resource provision for 3 weeks. Results. Health
measures did not lead to significant changes in the somatometric parameters. According to the results of the cardiointerval record-
ing, an authentic increase in the variational range and vegetative rhythm index was found in children with NPD, which indicates an
increase in the parasympathetic activity of regulation. The stress index decreased by 30% in the case of NPD, and by 6% in the case of
OW. Data from the stabilometric “Balls” simulator showed that after the recovery, the regulation of postural control was optimized,
and decision-making processes were accelerated, especially in children with NPD. Conclusion. The study showed that in order to
assess the effectiveness of recreational activities, along with “mandatory” methods, it is advisable to use functional methods such as
cardiointervalography and stabilometrics, which can be recommended for use in health and rehabilitation institutions to assess the
adaptive capabilities of the organism.
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Mopdoaornueckue U QyHKIIMOHAJIbHbIE KPUTEPUHU
3P PEeKTUBHOCTH 03/I0POBUTEIHBHBIX MEPONIPUATHH Y AeTeH

A.B. Tapakanos', E.B. Yannsirnua', E.C. Ennsaposa’, T.[I. Tapakanosa', O.B. Kopurynos>

"Pocmosckuti eocyoapcmeenHviii MmeOuyuHckuti ynusepcumem, Pocmos-na-JJony, Poccus
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nokasarens purma y gieteii ¢ HOP, 4o cBumeTeNnbCcTByeT O HOBBILIEHUY ITAPACMMIIATUYECKO aKTUBHOCTY perynsauun. Vagexc
Hanpspkenus npu HOP cumkancsa Ha 30%, a ¢ VIBMT — Ha 6%. JJaHHble CTaOMIOMETPUYECKOTO TpeHaXépa «MaumKm»
IIOKA3a/IM, YTO IIOCTIe O3[0POB/IEHMs ONTUMMSUPYETCA PETyIALMsA MO3HOTO KOHTPOJA, YCKOPSIIOTCA IPOLECCHl IPUHATHA
peteHst, ocobenHo y feteit ¢ HOP. 3akmouenne: ccmefoBanme oKasaso, IT0 A7ist OLeHKM 9 GeKTMBHOCTY 030POBUTENTBHBIX
MepOIpUATUIL Hapsfly € «00s3aTe/IbHBIMI» METOAMI 11e/IeCO0OPAsHO JCIIONb30BaTh TaKue (PYHKIMOHAIbHbIE METOLBI, KaK
KapayouHTepBanorpadus u crabuaoMeTpusi, KOTOpble MOTYT ObITh PEKOMEH/[OBAHBI K UCIIO/Ib30BAHMIO B 03[I0POBIUTEIbHBIX I
PpeabyIMTAIMOHHBIX YIPEXKIEHUAX L OLIeHKI alallTALlMIOHHBIX BO3MOXXHOCTEl OpraHu3Ma.
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n important indicator of children and

adolescents’ health status is their physical

growth and development, which is traditionally
characterized by the assessment of morphological features
such as basic somatometric indicators (length and
body weight), somatic type (body type), less often the
component composition of body weight [1, 2]. However,
for a developing organism, an equally important aspect is
the study of the child’s adaptive capabilities, as one of the
health indices. Based on the theory of functional system
concepts, it becomes possible not only to state the fact of
health at a given time but also to answer the question by
what mechanisms and at what cost of adaptation this state
is achieved and maintained when the external and internal
environment conditions change [3].

To compensate for mental and physical stress,
physical inactivity, unbalanced nutrition, and computer
«aggression», recreational activities are necessary for
traditional summer holidays. The degree of recovery
effectiveness, as a rule, consists of the dynamics of height,
weight, muscle strength, and vital capacity',’. These
are the so-called «obligate» indices for assessing health
improvement effectiveness. However, practice shows that
with short health improvement periods (2-3 weeks), there
are minor changes in these indices, especially height and
weight. Growth rates are also different in different periods
of childhood. Health improvement indices should be
compared in appropriate groups for age and gender, body
mass index (BMI), and other indices.

In the authors’ opinion, an important factor in
assessing health improvement is an integrated approach
based on morphological and functional criteria. The study
of functional indices allows establishing positive shifts
even without the dynamics of «obligate» indices. As an
example, the task was set to comprehensively assess the
health improvement of children in the prepubertal period
of 9-12 years using anthropometry, bioimpedansometry,
cardiointervalography, and stabilometry methods.

The selection criteria for these methods were the
following. The advantages of bioimpedansometry
are acceptable accuracy and high reproducibility of
measurement results, the comfort of research, and the
convenience of automatic data processing. The obtained
indices correlate with those of other more laborious

and most accurate research methods [4, 5]. The study
of heart rate variability is an accessible and not difficult
method for a child to assess the regulation mechanisms of
physiological functions in the human body, in particular
heart neurohumoral regulation, the sympathetic/
parasympathetic part ratio of the autonomic nervous
system [6]. The study of children’s statokinetic indices
by computer stabilometry in the adaptive restructuring
process is a method that is relatively rarely used to assess the
efficacy of health-improving measures. It shows changes in
the brain regulatory functions and is also not burdensome,
and the technique is simple [7, 8].

The goal of the research is a comprehensive assessment
of the effectiveness of recreation activities in children
aged 9-12 years in the summer by anthropometry,
bioimpedansometry, cardiointervalography, and
stabilometry.

Materials and methods

The research was carried out by the staff of the «Problem
Scientific Laboratory of Diagnostic Physical Methods
and Treatment» of the Rostov State Medical University
based on children’s sanatorium recreation camp «Mir» on
the Taganrog Bay shore (Rostov Region, Krasny Desant
farmstead). For 21 days, children received the entire non-
drug complex of center resource support.

Fifty-two children (26 boys and 26 girls) aged 9-12
years were examined on the 2nd day and after 2.5 weeks of
a health improvement course in the summer (August 2019,
4th session).

At the beginning and the end of health improvement,
the studies were carried out as follows: somatometry,
bioimpedansometry, cardiointervalography, and
stabilometry. The entire study complex was carried out for
35-40 minutes.

Somatometrywas carried outaccording to the method of
Bunak [9] in the morning using standard instrumentation.
The results obtained were evaluated according to centile
tables recommended in practical health care for medical
status monitoring of children’s groups by age and gender
group.

Anthropometric indices related to the «obligate» ones
such as body weight, body length, followed by calculation

! Effectiveness assessment tool for health improvement in out-of-town stationary institutions for rest and recuperation for children: Guidelines. -
Moscow: Federal Center for Hygiene and Epidemiology of Rospotrebnadzor; 2011.
? Effectiveness assessment tool for health improvement in stationary organizations for rest and recuperation for children. Guidelines. - Moscow: State

sanitary and epidemic regulation of the Russian Federation; 2018.
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of Quetelets BMI, and the indices necessary for carrying
out bioimpedansometry (chest circumference, waist
circumference, hip circumference, thigh circumference,
wrist circumference, belly fat fold) were measured.

According to the value of BMI, children were further
divided into two groups: Group I - obese children (0BMI),
n=15(boys-n =09, age 10.3 £ 0.4 years); girls - n = 6, age
11.2 + 0.5 years); Group II - children with normal somatic
growth (NSG), n = 37 (boys - n = 17, age 9.9 £ 0.3 years;
girls - n = 20, age 9.7 + 0.2 years). There were no children
deficient in body mass in this sample.

The indices of muscle strength (dynamometry), vital
capacity [2, 3], blood pressure, and heart rate per 1 minute
were measured.

Changes in body composition were assessed by
bioimpedansometry using a Diamant-AIST a body
composition analyzer (ZAO Diamant, St. Petersburg)
complete with a computer and special software. The
measurements were carried out according to the standard
four-electrode scheme in the supine position of the child
with the electrode location on the wrist and ankle joints.
The researchers studied such indicators as BMI, absolute
values of fat, fat-free, and active cell mass (FM, FFM, ACM
in kg), relative values of fat, fat-free, and active cell mass
(%FM, %FFM, %ACM), total water, total fluid volume,
extracellular fluid volume, intracellular fluid volume, and
basal metabolism.

The functional state of the autonomic nervous system
wasdeterminedbyvariation pulsometry. An kxANKAR-131»
cardioanalyzer with software (OOO Medicom MTD,
Taganrog) was used. Recording time was 5 minutes with
the recommended standard conditions for the procedure
(in the first half of the day, 2 hours after eating, dark room,
room temperature 23-26 °C, the absence of auditory and
visual irritation with preliminary adaptation to recording
in the supine position 8-10 minutes). Statistics, variation
pulsometry, spectral analysis were studied.

Stabilometry was carried out using a Stabilan-01-2
stabilograph with biofeedback (ZAO OKB RITM,
Taganrog). The complex has a significant range of
assessment of the center-of-pressure coordinates (+ 200
mm from the force plate center) which allows eliminating
restrictions in the subject’s feet setting and is convenient
for children. The «Balls» simulator with a game component
carried out on a force plate was used. In the test process,
the child must with a cross showing the center of pressure
position on the force plate plane grab the ball that appears
in a random place on the black field of the game, and
change the position of the body to place it in one of the
three baskets highlighted in yellow. The basket can be in
any of three randomly distributed positions. For each ball
placed in the yellow basket, 2 points are awarded, and for a
ball placed in another (gray) basket, the number of errors
increases. The goal of the game is to score maximum points
and make a minimum of mistakes [5]. Before the study, a
preliminary test was carried out.

7%

Statistical analysis of results. In the beginning, the
samples were checked for normal distribution using the
Shapiro-Wilk test. When the coefficient was p > 0.05, the
null hypothesis was accepted, that is, the sample complied
with the normal distribution law. The parametric Student’s
t-test was used to compare the indexes in the groups. In
the absence of a normal distribution, the Mann-Whitney
test was used. When comparing before and after recreation
activities within one group, the samples were dependent,
when comparing indexes between the first and the second
groups, the sample was independent. Differences were
considered statistically significant at p < 0.05. At p > 0.05,
the differences were considered statistically insignificant.

Results

Anthropometry and bioimpedansometry in Groups I
and II are presented in Table 1. The task of comparative
performance analysis of children with oBMI and NSG in
these studies was not the main one. However, the table
shows that all of these parameters in both groups have a
significant statistical difference. Thus, the average body
weight of children with oBMI exceeds the weight of children
with NSG by almost 37%, but at the same time, the growth
of these children is 7% higher. A significant difference is an
excessive adipose mass (31.4% versus 19.8%) in children
with NSG. However, %ACM has significant differences
between children with NSG (50.8%) and children with
oBMI (45.2%).

The next criterion for assessing recreation activities
was functional shifts in the heart autonomic regulation.
Probably, an extended movement regimen, water
procedures, sports competitions should have a more
significant effect on the cardiointervalogram parameters.
The research results are presented in Table 2.

Table 2 shows that the initial levels of heart rate
regulation in children with oBMI and NSG also differ. This
includes the data of the rhythmogram spectral analysis. The
high frequency (HF) wave power reflecting the spectral
power of respiratory waves and the parasympathetic
cardio-inhibitory center activity of the medulla oblongata
is significantly lower in children with oBMI. A decrease in
parasympathetic tone and an increase in sympathetic tone
in this category of children is confirmed by an increase
in the vagosympathetic balance coefficient (LF/HF) and
the relative value of the low-frequency wave (LF) power
which also reflect the activity of the medulla oblongata
sympathetic centers. The sympathetic tone activation in
children with oBMI comes against the backdrop of an
increase in the very low-frequency wave (VLF) power
reflecting the activity of the central ergotropic and
humoral-metabolic mechanisms of heart rate regulation.

The next stage in the health improvement assessment
was a recovery simulator related to the stabilographic game
based on the biofeedback principle. The test processing
results are presented in Table 3. After health improvement
in both groups, the number of points scored significantly
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Table 1 / Tabmuma 1

Dynamics of anthropometry and bioimpedance metrics during summer health events (M+m)
JuHaMuKa mokasaTteseil aHTPOIOMETPUN U GMOMMIIEaHCOMETPIM IPY TETHUX 03{0OPOBHUTENBHBIX
MeponpuaTuax (M+m)

I rpynma II rpynma
[Mokasarenu I group II group P
Parameters 1o / before nocrne / after o / before nocre / after
1 2 3 4 5
M, xr / 53,842,1 52,442,1 33,840,9 33,540,9
Body weight, kg P,y =0,001%
110
=0,001*
p no/mocre / 0.92 0.85 Pianocre
p before/after
AT, cm / 152,4+2,2 152,7+2,2 142,4+1,4 142,8+1,4 ~0.0003*
Body length, cm e e i T P1e=Y
plchne:0’0004*
p mo/mocrne 0,8 0,8
VMT, xr/m? /
+ + + + -
Body mass index, kg/m? 23,1x0,8 22,5¢0,7 16,5+0,3 16,240,3 pnm—0,000l*
plchr{e:O’OOOZ*
p mo/mocre 0,5 0,78
KM, xr/
+ + + +
Fat mass, kg 16,1+1,7 16,3+1,2 6,8+0,4 6,5+0,4 P,,.,=0,0001*
plchne:O’OOOI*
p no/mocrne 0,64 0,53
%KM, % /
9% Fat mass, % 3L4£1,4 30,6+1,4 19,8+0,6 19,0+0,6 P,,,=0,0001*
plchr{eZO’OOOl*
p mo/mocrne 0,68 0,36
BXM, xr /
+ + + + -
Fat-free mass, kg 36,7£1,2 36,4+1,3 26,9+0,6 27,1£0,6 P3,,=0,0001*
plchr{e:O’OOOl*
p mo/mocrne 0,86 0,84
AKM, kr/
+ + + + _
Active cellular mass, kg 24,220,7 24,1208 17,1204 17,3+0,5 P12, =0,0001%
plchneZO’OOOI*
p no/mocrne 0,95 0,75
%AKM, % /
%Active cellular mass,% 45,2+0,8 46,1+0,8 50,8+0,4 51,4+0,5 P,,,,=0,0001*
plchneZO’OOOI*
p no/mocrne 0,44 0,3
OB, n/
Total water, | 26,8+0,9 26,6209 19,720,5 19,8+0,5 P15, =0,0001%
p12ncne:0’0001*
p mo/mocrne 0,86 0,83
OOX, n/
Total fluid volume, | 24,7+0,9 24,5+0,9 17,0+0,6 17,3£0,5 P 15,,=0,0001%
plchr{eZO’OOOl*
p mo/mocrne 0,85 0,72
OBuexk.JK, 1/
+ + + + -
Total extracellular fluid, | 8,2£0.4 8,0+0,4 6,0£0,2 6,1£0,2 P15,,=0,0001*
plchne:O’OOOI*
p mo/mocrne 0,75 0,88
OBuyk.K, 1/
Total intmcellularﬂuid, i 16,6+0,5 16,5+0,6 11,0+0,4 11,2+0,4 Plzno=0,00()1*
plchneZO’OOOI*
p no/mocrne 0,92 0,67
0O, xkan /
Basic metabolism, kcal 1436+24 1436432 1189+12 1188+13 P,,,,=0,0001*
plchnezo’OOOI*
p no/mocrne 0,99 0,94
Note: * — statistically significant differences.
HpuMe‘{aﬂme: ¥ — CTATUCTUYECKU 3HAYMMBbIE pasnmm4anA.
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Table 2 / Tabnuia 2

Dynamics of cardiointervalogram during summer health events (M+m)
uHaMMKa KapAMOMHTEPBATOIPAMM IIPH IETHUX 0350POBUTENbHBIX MeponpuaTusax (M+m)

I rpynma II rpynma
I[Mokasarenn I group 11 group P
Parameters no / before nocre / after 1o / before nocrne/ after
1 2 3 4 5

4CC, ya. muH / 76,7%2,6 72,2%3,2 79,8+1,7 77,1£1,5

Heart rate, bpm P1yo=0-31

p mo/mocre / 0,25 0,21 Piznocre =011

p before/after

AMo, % 424+47 | 389452 37,6420 | 341+16 Py =0.24

p mo/mocre 0,6 0,16 Promoene=0-22

DX, ¢ 035+0,03 |  0,40+0,04 036+0,01 |  0,41+0,01 P 1y =0.59

p mo/mocre 0,26 0,03* Piznocre=02

VH, ycn. eq. / 108,8+23,9 102,7+42,8 82,6%9,2 63,3+6,5

Voltage index P12e=0-2

p mo/mocne 0,89 0,08 Pranoere ™"

VIBP, ycn. en. /

Index of vegetative 160,8+32,9 148,9+50,4 117,3+10,8 93,0+8,2 p., =0,09

balance plzmlo =0,09

p no/mocrne 0,83 0,07

BIIP, 1/¢*/

Vegetative rhythm 4,38+0,57 3,94+0,88 4,05+0,24 3,46%0,19 P,y =0:43

indicator, 1/s* P oo =0-34

p no/mocrne 0,67 0,05%

TTIATIP, 1/c

Indicator of the adequacy of 56,2+7,4 49,749,2 51,943,5 45,7+2,8 p,,..=0,57

regulatory processes, 1/s P, " 0,54

p no/mocrne 0,21 0,16

SDNN, mc 64,6191 | 77,2495 652442 | 74936 p,, =094

10

p mo/mocne 0,32 0,07 Prionocne=077

RMSSD, mc 68,8+11,1 |  88,0+134 689160 | 824455 Py =0.99

p no/mocre 0,26 0,09 Promocne=0-03

TP, Mc? 4666£1336 |  6439+1273 44445706 | 5782755 b 0,88
1250 2

p mo/moce 0,33 0,19 P =0,65

HE, % 323+44 | 30,538 41422 | 377%22 b, =0,03*

10

p no/mocre 0,74 0,22 Pranocre=0-08

LE % 36425 | 40,1426 345415 | 360+1,6 P =049

p no/mocie 0,29 0,47 Promocne=0-16

VLE % 31,3441 | 295430 24,1516 | 263+19 P, =0.04%

p no/mocrne 0,7 0,3 P ionocnc=0-37

LE/HE ex 1,56+0,28 | 2,0140,54 0,96+0,09 |  1,14+0,12 p,,.=0,008"
110

p mo/mocrne 0,43 0,21 Pronoc=0,02%

HFnorm, % 44,8+43 | 42,1446 53921 | 504421 P =0,03*
120 2

p mo/mocre 0,65 0,22 Pronoe=0,05"

LFnorm, % 552443 | 57,9445 461421 | 496421 P =0,02¢
12710 2

p no/mocre 0,65 0,22 Pronocre=0-04"

Note: * — statistically significant differences.

I'IpuMeqarme: * — CTaTUCTUYECKU 3HAYMMBbIe pasmnmans.
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increased. However, the number of errors has also
significantly increased. The authors associate this with the
fact that the brain motor cortex activity has become higher
as shown in the speed of laying and significant intensity
of the ball grasp. With this test, children with NSG also
showed significantly better results in a decrease in the ball
laying intervals and an increase in the ball laying speed.

Discussion

The data analysis showed that summer recreation
activities over 2.5 weeks did not lead to significant reliable

shifts in the parameters of anthropometry and impedance
in children both with oBMI and NSG. At the same time,
in children with BMI, the initially significant difference
was an excess of adipose mass and a lack of active cell
mass. This indicates inadequate protein metabolism and,
probably, the diet in children with oBMI. Low values of
%ACM are also commonly associated with hypodynamia
which a priori is more often inherent in these children.
What shifts in heart rate regulation occur after health
improvement? In children of two groups, unidirectional,
but insignificant positive shifts are noted: a decrease in heart
rate, mode amplitude, %, stress index, VBI, VRI, IARP;

Table 3 | Tabnuua 3

Dynamics of stabilometry indicators of the test “Simulator “Balls” during summer health events (M+m)
JuHaMuKa mokasaterneii CTa0IIOMETPHI TeCTa «TPeHa)Kep «MAInKm»
IIPY IETHUX O3{OPOBUTENBHBIX MeponpusaTusax (M+m)

I rpynma II rpynma
[lokasarenu I group 1 group P
Parameters o / before nocne / after mio / before nocrne / after
1 2 3 4 5
Ouxun, ex / 16,9+0,8 19,5+0,9 16,4+0,6 19,8+0,7
Points, units P12 =0,68
110
p no/mocre / 0,03* 0,009* Pronocre= 083
p before/after
Oumbxu, ex / 2,13+0,35 2,73+0,48 1,71+0,23 2,35+0,31 B
Errors, units P 12;&0_?6635
p mo/mocre 0,03* 0,009* Pranocne ™
VIHTeHCHBHOCTD 3axBaTa (JINTE/b-
HOCTb MHTEPBAJIOB 3aXBaTa), C / 3,34+0,19 2,83+0,15 3,30+0,11 2,83+0,11
Capture intensity (duration of the Py, =0:84
intervals capture), s Pronocn=0-98
p mo/mocrne 0,03* 0,003*
VIHTeHCUBHOCTD YKIaAKM (A/IMTEND-
HOCTDb MHTEPBAJIOB YK/IA[KN), C / 3,08+0,15 2,66+0,18 3,31+0,12 2,72+0,12 -03
Laying intensity (duration of the Prog™
intervals of laying), s e——
p mo/mocrne 0,07 0,001*
VIHTeHCMBHOCTD OMMOKY (A/IMTeND-
HOCTb MHTEPBA/IOB OLINOKM), C / 2,09+0,38 1,58+0,26 2,71+0,39 1,82+0,23 3
Error intensity (duration of error P 121:0_?’35
intervals), s Pioere=0-3
p no/mocrne 0,25 0,06
CkopocTb 3axBara, MM/C / 75,4%3,5 76,3%£4,5 77,2%1,9 82,1+2,2
Capture speed, mm/s P13, =0,63
=0,18
p JIO/HOCHC 0,86 0,1 plZnocne
CKOPOCTD YKITATKI, MM/C / 72,4+4,1 73,5+4,6 72,942,0 82,5+3,2
Layi d, / P12, =089
ying speed, mm/s © 01
p mo/mocrne 0,84 0,01* Pianocre=""
CkopocTs o6, Mm/c / 80,0+£10,0 78,2+11,6 66,4+6,6 87,3+10,2
Error speed, mm/s P12 =027
: =0,6
p mo/mocre 0,9 0,09 Pianocre=
Note: * — statistically significant differences.
IIpumevanne: * — CTaTUCTUYECKNU 3HAUMMbIE PA3TNIMAL.
MeAnuMHCKMIA BeCTHUK tOra Poccin T 0
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unreliable increase in SDNN and RMSSD. This indicates
a general decrease in sympathetic activity. However, only
in children with NSG, there was a significant increase in
the variation range (DX, s) and VRI which indicates an
increase in the parasympathetic activity of regulation.
These changes led to the fact that the stress index in this
category of children decreases by 30%, in children with
oBMI only by 6%. Such changes associated with recreation
activities indicate positive sanogenic shifts in heart rhythm
regulation.

It is known that postural regulation is associated with
the function of many physiological systems of the body
and includes sensory and musculoskeletal systems, various
levels of the central nervous system. Its effortful control,
in contrast to reflex and automatic stem and subcortical
reactions, is largely subordinate to consciousness. As can
be seen from the data obtained, in children in the health
improvement process, the regulation of postural control
is significantly optimized, decision-making processes are
accelerated especially in children with NSG.

The age of the second childhood or prepubertal
period (9-11 years for girls and 10-12 years for boys) is
important and interesting as gender differences begin to
appear in the physical development parameters, hormonal
and vegetative status associated with the background of
pronounced individual variability. Therefore, an integrated
approach to the recreation activity assessment allows a
broader approach to this problem. In the authors’ opinion,
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health improvement will be considered effective not only
when the weight of obese children decreases, but also when
in children with NSG, a change in body weight will lead to
a change not in the level of physical development, but in
the processes of body regulation at the level of heart and
brain activity.

Conclusion

Thus, the studies performed have shown that the
proposed health improvement programs with a non-
drug complex of resource provision for a children’s
sanatorium recreation camp can be assessed not only
using the «obligate» indices for the efficacy of health
improvement (height, body weight, muscle strength,
and vital capacity), which are not can always correctly
reflect this process, but also by functional methods of
cardiointervalography and stabilometry. They have
practical significance and can be recommended for use
at recreational and rehabilitation institutions to assess
the body’s adaptive capabilities.
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A case of timely diagnosis and successful surgical correction
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The article describes a clinical observation of a newborn patient with a rare congenital cardiovascular disorder of the left
pulmonary artery sling. There are few publications in the world’s literature on the clinical observations of the above pathology,
which causes the key difficulty in diagnostics. Moreover, this case features a favorable outcome thanks to a timely diagnosis and
a successful surgical correction that followed.
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XUPYPrudeCcKor KOPPEKIUU CJAUHTA JIEBOM JIETOYHOU apTepuu
Y HOBOPOKJIE€HHOTO
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OCHOBHOII IIPUYMHOI, OIpefe/IAIell CTOKHOCTb AMarHocTuku. Kpome Toro, 0co6€HHOCTBIO JAHHOTO CITy4Yasi ABIACTCA €ro
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espite rare occurrence in clinical practice

D (1:14,000 newborns), the left pulmonary artery

sling is one of the “classic” causes of respiratory

insufficiency in children associated with a congenital
cardiovascular pathology [1].

Anatomically, a sling is an anomaly in which the left
pulmonary artery originates from the right pulmonary
artery and goes between the trachea and esophagus.
The form “vascular loop” compresses and deforms the
rings of the trachea and sometimes the bronchus [1, 2].
Often, a comorbid congenital pathology of the heart

2 NN

and the tracheobronchial tree is diagnosed. Thus, the
main symptoms of the disease are such clinical signs
of respiratory insufficiency as cyanosis, expiratory or
combined dyspnea, and tachyarrhythmia. Sometimes, the
disease develops symptomless. The first description of the
results of the autopsy of a patient with this anomaly was
made by Glaevecke and Doehle (1897) [3]. It is believed
that the term “left pulmonary artery sling” has been used
in clinical practice since 1958 [4].

The treatment for this congenital pathology is only
surgical [5]. Without surgical correction, the disease
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prognosis is unfavorable [6-8]. The first surgical correction
of the left pulmonary artery sling was performed by Willis
J. Potts in 1953.

The article describes a rare clinical case of a newborn
with the left pulmonary artery sling, diagnostics, and a
successful surgical correction.

Female child Ch. was born on October 10, 2020 at a de-
livery department of the Central Municipal Hospital by a
30-year-old mother with a burdened obstetric-gynecologic
anamnesis (uterine scar, candida colpitis), mixed type veg-
etative-vascular dystonia, first-degree obesity, and chronic
nicotine addiction. The mother had 4 pregnancies (2 arti-
ficial abortions in the anamnesis) with prelabor rupture of
membranes; 2 abdominal deliveries (uterine scar, large fe-
tus) at 38 weeks and 2 days. The fetus weight was 4000 g,
7-7 score by the Apgar scale, in a condition of moderate
severity associated with neurologic symptoms (decreased
reaction during examination, weak crying, muscular hy-
potonia, hyporeflexia).

The worsening of the condition was observed within
the first day after the birth. Clinical symptoms of respira-
tory insufficiency appeared (grunting breathing with the
involvement of additional muscles, intercostal retraction,
nasal flaring, mixed dyspnea to 60 per minute, a decrease
in saturation to 90-91%, weakening of breathing in the
lungs). Respiratory therapy started that included a facial
oxygen mask O, 5 L/min. The condition of the newborn
continued worsening (score 4 by the Downes scale): dys-
pnea more than 70/minute, the appearance of bilateral
crepitate rales, which required transfer to continuous posi-
tive airway pressure via nasal cannulas (positive end-expi-
ratory pressure +5 mm H,O; O, - 50%).

The indicated therapy did not stabilize the condition of
the child. On October 11, 2020, the child was examined by
a resuscitator, got intubated, and transferred to the Depart-
ment of Intensive Care at the Scientific and Research Insti-
tute of Obstetrics and Pediatrics for artificial pulmonary
ventilation (APV). The child was transported in a warmed
transport incubator by a critical care transport ambulance.
The diagnosis at admission was perinatal hypoxia, respira-
tory distress syndrome, congenital pneumonia?

The condition of the child at admission was severe.
The severity was associated with respiratory insufficiency
and neurologic symptoms. Heart rate HR = 156 bpm, t =
36.6 °C, StO, = 92%, blood pressure BP = 60/34 mmHg.
Clinically: decreased reaction to examination. Spontane-
ous breathing activity was decreased. Bregmatic fonta-
nel (2.5 x 2.0 cm) was not tensed, the sagittal suture was
open. Muscular hypertonia and dystonia were observed.
Reflexes of oral and spinal automatism were weak. Men-
ingeal symptoms were not revealed. The pupillary diam-
eter was normal, D = §; reaction to light was active and
consensual. Horizontal spontaneous nystagmus was ob-
served. The skin was pale pink; perioral acrocyanosis was
reduced after oxygen therapy. Pastosity of the face and eyes
was registered. Visible mucosae were wet and pink. Heart
tones were muffed and rhythmic. The pulse strength and
volume were satisfactory. Hemodynamics was stable. The
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child was on APV, adapted with the apparatus. By ausculta-
tion, breathing was detected in all the lobes. Breathing was
weak in the posterior-inferior sections. The rales were not
heard. The abdomen was soft, not swallowed, painless at
palpation. The liver was +2.0 cm from the edge of the cos-
tal arch. The spleen was not palpated. Urination was un-
assisted, urine was light yellow. The stool was unassisted,
meconium, without pathologic matter. At admission, the
child was preliminarily diagnosed with cerebral ischemia
(P91.0) and respiratory distress syndrome of the newborn
(P28.5). Taking into account the mother’s anamnesis, the
congenital infection could not be excluded.

Atadmission, the results of laboratory and instrumental

studies showed:

o Complete blood count (CBC): leucocytes -
10.5x10°/L; hemoglobin - 162 g/L; erythrocytes —
4.52x10'%/L; hematocrit - 47.0%; platelet -
219x10°/L;

o capillary blood pH: parameters were balanced,
lactatemia 2.7;

o common urine analysis — without pathology;

o blood biochemistry: hypoglycemia - 1.4 mmol/L,
hypoproteinemia - 41.4 g/L, hypoalbuminemia -
28.7 g/L, bilirubinemia - 57.3 umol/L due to indirect
filtration;

o coagulogram - normal;

o chest and abdominal X-ray - moderate, bilateral
increased pulmonary vascularity (Figure 1),
intestinal hyper pneumatization;

« neurosonogram - signs of external hydrocephalus,
ischemia, intraventricular hemorrhage (IVH) stage
1-2.

o Ultrasonography of the heart - patent foramen
ovale 2.2 mm, left-to-right shunting, the systolic
function of the left ventricle was preserved;
Doppler sonography of brain vessels - vascular
plexus of enhanced echo-density, the structure was
inconsistent, contours were uneven, vein of Galen -
4.71 cm/s;

o ultrasonography of internal organs - enlarged liver,
changes in the parenchyma, neurologist’s examina-
tion — cerebral ischemia, IVH 1-2.

Figure 1. Chest X-ray at admission.
Pucynox 1. Pentrenorpadus mérkux npu moCTyIIeHNI.
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At the department of resuscitation, the child underwent
combined multicomponent intensive therapy. Respiratory
therapy - sequentially, stage by stage: high-frequency
ventilation (HFV); HFV with iNO 5 ppm; APV with
standard parameters, high-flow nasal cannulas (HFNC);
spontaneous breathing through an oxygen mask.

Antibiotic therapy (initial with further change) - by
the decision of a multidisciplinary team meeting, for
health reasons, considering the sensitivity of the isolated
microflora, clinical symptoms, and written consent of
patients.

Hemostatic therapy: vicasol, dicynone. Infusion-
transfusion therapy: correction of hypocoagulation -
native quarantine fresh-frozen plasma B(III)Rh+;
correction of anemia - washed erythrocytes B(III)Rh+;
correction of hypoproteinemia, hypoalbuminemia -
albumin 10%; parenteral nutrition - glucose solution 20%,
10% with components, aminoven 10%, smooth lipid 20%.
Adaptation with an APV apparatus — sodium oxybate
i.v./by drop infusion. Phototherapy. Inhalation therapy:
ipratropium, pulmicort. Enteral tube nutrition every 3
hours with Pre-Nan infant formula.

Despite the therapy, the patient’s condition remained
severe. The severity of the condition was provided by re-
spiratory insufficiency, symptoms of bacterial infection
(pale, icteric skin, expressed vascular pattern on the ante-
rior abdominal wall) associated with diminished breathing
(primary, on the right side), bilateral crepitate rales, tra-
chea produced significant amount of liquid, mucopurulent
sputum, enlargement of the liver and spleen. CBC showed
anemia, neutrophil leukocytosis to 26x10°/L with a shift to
stab, monocytosis. A common urine test showed protein
and leukocyturia. Biochemistry of the blood showed hy-
poprotein-hypoalbuminemia, bilirubinemia primarily due
to indirect fraction, an increase in the activity of aspartate
transaminase; hypocoagulation. The acid-base balance of
capillary blood in the dynamics revealed hypoxemia, per-
sistent hypercapnia, lactatemia. Procalcitonin in the blood
in the dynamics varied from 0.5 to >10 pg/L; C-reactive
protein was not revealed. Bacteriologically: endotracheal
tube, pharynx mucosa, nose — growth of Acinetobacter
baumannii 1x10° CFU/ml (polyresistance to all antibiot-
ics); Staphylococcus haemolyticus 1x10° CFU/ml; blood -
growth of Staphylococcus epidermidis.

On October 17, 2020, considering severe condition,
X-ray imaging of the lungs in dynamics was made.
Atelectasis of the segment of the right upper lobe was
diagnosed. The bronchovascular pattern was enhanced
along both pulmonary fields (Figure 2).

Therapeutic-diagnostic bronchoscopy was performed,
which revealed dystopia of the trachea, catarrhal-mucous
endobronchitis, expressed symmetrical slit-like narrowing
of the right main bronchus to 1-2 mm. X-ray control:
positive dynamics — lack of visualization of atelectasis in
the right upper lobe, left-right asymmetric pattern of the
visceral organs (the mediastinum was off-centered to the
left and closed the left lung). Subsegmental atelectasis of
the upper lobe of the left lung cannot be excluded.
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Figure 2. X-ray of the lungs in dynamics; atelectasis
of the right upper lobe.
PucyHok 2. PenTreHorpadus 1erkux B fUHaAMUKe;
arefieKTa3 NPaBoJl BepXHell JOIu.

On October 29, 2020, the condition of the patient was
severe and stable. Supportive APV by continuous manda-
tory ventilation at a respiratory rate of 20/min; O,-30%.
HR =142 bpm, t = 36.6 °C, StO, = 96%, BP = 73/44 mm Hg.
Clinically, weak breathing remained, bilateral dry rales, a
significant amount of liquid sputum expressed from the
trachea. Considering the transportability of the patient,
computed tomography (CT) of the chest was performed at
the Regional Clinical Hospital for Children. Fibroatelecta-
sis of the right upper lode was diagnosed. Fibrous altera-
tions in S | of the lower lobe of the left lung with inflam-
matory alterations (Figure 3) were revealed. Obstruction of
the right main bronchus 1.0 cm lower than the bifurcation
was observed (Figures 4, 5). At the same time, emphyse-
matous dilation of the lower lobe of the right lung with a
moderate off-center shift of mediastinal organs to the left
was observed. Examination of the pediatric surgeon: con-
genital anomaly of the right lung. Therapeutic bronchos-
copy was recommended. Surgical treatment at the time of
examination was not required.

-

A,

L5600

Figure 3. CT scan; fibroatelectasis of the right upper lobe;
inflammatory changes in the left lung; narrowing
of the left bronchus.

Pucynok 3. Komnberorepnas tomorpadus;
Jubpoarenexras mpaBoii BepxHei Konu;
BOCIIAINTECIbHBIC USMECHCHIA B ICBOM )IéI‘KOM;
Cy’KeHue 1eBoro 6poHxa.
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Figure 4. CT scan; narrowing of the trachea and main
bronchus on the right.
Pucynok 4. KomnbrorepHas Tomorpadusi; Cy>keHie
Tpaxen i I'TAaBHOro GpoHXa crpasa.

Figure 5. CT scan; narrowing of the right bronchus.
PucyHok 5. KomnbrotrepHas roMmorpadus; cyxxeHue
npasoro 6poHxa.

On November 3, 2020, telemedical consulting of the
patient was performed by cardiologists and surgeons
from the State Pediatric Medical University (Saint
Petersburg). The ultrasonography of the heart and vessels
was recommended to exclude the vascular ring formed by
aberrant veins and arteries. CT of mediastinal vessels in the
vascular mode was recommended to exclude the exterior
compression of the trachea and bronchus.

Positive dynamics were noted during the therapy:
the patient was extubated and switched to spontaneous
breathing via HENC, later via a facial oxygen mask.
Clinically: the skin was pink, mixed dyspnea 57/min,
breathing with accessory muscles of respiration, moderate
intercostal retraction. Lung auscultation: the breathing
is heard with single rales on the left. On the right, in the
projection of the upper lobe, the breathing was weak. In the
projection of the middle lower lobe, every 2-3 respiratory
movements, hissing breathing with a specific click was
heard.

On December 3, 2020, at the cardio surgical department
of the Rostov Regional Clinical Hospital, spiral CT with
angiography of the chest was performed. Conclusion: a
sharp narrowing of the distal section of the trachea to 2
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mm (in the area of the bifurcation), narrowing of the right
main bronchus to 1 mm (3.5 mm long). The left main
bronchus was narrowed to 1.5 mm.

The lung artery (10.7 mm in diameter) coursed
from the right ventricle. The stem was at the level of the
bifurcation (12.5 mm). The right pulmonary artery was 9.7
mm. The left pulmonary artery was up to 5 mm, coursed
from the right pulmonary artery, and looped over the right
main bronchus and trachea constricting them.

On December 16, 2020, considering the diagnosed
cardiovascular anomaly, the child was examined by a
telemedical line and transported to the Saint Petersburg
State Pediatric Medical University of the Ministry of
Healthcare of the Russian Federation to the Intensive Care
Unit for children with cardiosurgical pathology for further
surgical treatment.

The primary clinical diagnosis: IDC-10: Q25.7:
Congenital heart defect: Other congenital malformations
of the pulmonary artery (left pulmonary artery sling),
bronchi congenital defect. The complication of the primary
disease: fibroatelectasis of the upper lobe of the right lung.

Comorbid diseases: early residual-organic lesion of the
central nervous system, atrophic hydrocephalus syndrome,
IVH stage 2, at the stage of organization, neonatal sepsis
caused by other staphylococci, bilateral pneumonia, period
of remission.

Discussion

On December 24, 2020, at the Saint Petersburg State
Pediatric Medical University, the patients with a clinical
diagnosis Q25.7 Congenital heart defect: left pulmonary
artery sling; open arterial duct, compression of the right
main bronchial ostium underwent successful surgery: re-
implantation of the left pulmonary artery into the stem of
the pulmonary artery in the condition of artificial circula-
tion.

On January 15, 2021, the patient was discharged from
the hospital in a satisfactory stable condition for a follow-
up by a local pediatrician (Figure 6).

The presented clinical case confirmed complicated
diagnostics of the left pulmonary sling, especially, in the
neonatal period. APV, severe bacterial complications,
complicated or often impossible use of highly informative
methods of diagnostics in the specialized conditions con-
sidering the “non-transportability” of patients, a require-
ment for consultations with various medical specialists,
lack of “medical vigilance” and clinical experience because
of the rare occurrence of the pathology determine the ac-
tual condition of the problem.

A thorough analysis of the development of the disease
allowed the authors to make the following conclusions. In
this case, the main signs within the symptom complex that
suggested the left pulmonary artery sling included persis-
tent weakening of breathing on the right (affected side), a
significant volume of liquid mucous sputum during the ob-
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servation, persistent hypercapnia, a necessity in long-term
APV, atelectasis of the upper lobe of the right lung, and
narrowing of the right main bronchus.

Figure 6. Patient Ch. after radical correction of the left
pulmonary artery sling (photo is published with the written
permission of the patient’s mother).

Pucynox 6. ITanuentka Y. nmocne pagukanabHoll KOppeKIn
CIMHTA JIeBOiT TerouHoii aprepun (dpororpadus nyémmxyercs
C MIChMEHHOTO paspelieHNs MaTepH).

The only effective method of treatment for this
congenital cardiovascular defect is the surgical correction
of the pulmonary loop, which is performed “open’-
hearted with artificial blood circulation. This involves the
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transportation and hospitalization of the patient to a cardio
surgical specialized inpatient center [1-8]. It is evident
that in these conditions, the success of this surgery with a
favorable outcome is multifactor and ambiguous.

In this case, a favorable outcome of the correction
of the left pulmonary artery sling in the patient was
provided by the timely highly informative diagnostics
that included fibrobronchoscopy, CT with angiography,
cooperation of various specialists, telemedical counseling,
careful transportation, high professionalism, and personal
involvement.

Conclusion

The presented clinical case has confirmed that currently,
a favorable outcome of the treatment for the left pulmonary
artery sling in a newborn is possible when combined highly
technological diagnostic, intensive care, and surgical help
are provided. CT with vessels contrasting is the method of
choice if the pulmonary artery sling is suspected.

Although this pathology is rare, neonatologists and
resuscitators should have clinical vigilance for the possibility
of this cardiovascular pathology. A clinical protocol for the
management of a neonate with the left pulmonary artery
sling should be developed and implemented.
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Bxnapg aBTopoB

Bce mpepmcraBieHHbIE aBTOPBI BHEC/IM CYIIECTBEHHDIIN
BK/IaJl B KOHLENLMIO M AM3aliH UCCIeloBaHMA, IIONTyYeHne,
AHAIM3 [JAHHBIX M MX VHTEPIPETALNio; NPMHMUMAMA yda-
CTVe B HAIMCAHWUM CTAThU WIM CYLECTBEHHOI IepepaboTke
ee Ba)XHOIO HAYYHOIO VM MHTE/UIEKTYaIbHOTO COTEepXKaHMs;
OKOHYATe/IbHOM YTBEP>K/EHNIL BEPCUYL /IS ITYOIMKALVIN.

Bce HpeHCTaBHeHHbIC aBTOpr COITTaCHbI HECTU OTBET-
CTBEHHOCTDH 3a BCE€ aCIIEKTbI pa6OTI)I n FapaHTI/IpOBaTh CO-
OTBETCTBYIOIee PACCMOTPEHIE U PellIeHIe BOIPOCOB, CBSI-
3aHHBIX C TOYHOCTBIO U JOOPOCOBECTHOCTBIO BCEX dacTell
paboTsL.
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B cTaTbe mpeycTaBIeH ONBIT MCIIONb30BAHNMA HACTABHMYECTBA KaK Hambornee 3GQPeKTNBHOIO METOA afjalTallyiyi HOBBIX
COTPYJHVKOB J/IA IOJHOLICHHOTO BKIIOYEHUA X B paboTy PocToBcKoro-Ha-JJoHy NIpOTMBOYYMHOrO MHCTUTYTa. Llembio
OBLIO IPOBECTN aHA/MN3 PabOTHI [0 HACTABHUYIECTBY B POCTOBCKOM-Ha-J[OHY IIPOTMBOYYMHOM MHCTUTYTE M CPABHUTD OIIBIT
MHCTUTYTa C pabOTOIl B 3TOM HAIpaBIeHUM B APYIUX yIpeXIeHusax B Poccun 1 3a pybexom. IIpoljecc HacCTaBHUYECTBA O4YEHb
Ba)KeH IIpyu pabore ¢ Bo36ynuTenssMu I-1I rpymin maToreHHOCT), B TOM YMC/Ie B I1epyofi 60pbObI ¢ HOBOJI KOPOHABUPYCHOII
nndexuueir COVID-19. Takke 0TMe4eHO 3HaUeHMe HACTABHMYECTBA IIPY IIOTPY)KEHNY B HAYYHYIO CPefy IIpU MOTMBAIIMU K
HOTyYEeHMIO HOBBIX 3HAHMII M CTPEM/IEHUIO K IHHOBAIIMIOHHOMY Pe3Y/IbTaTy B COOCTBEHHBIX MCCIIeOBAHMSAX.
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Mentoring in the Rostov-on-Don anti-plague institute
and information link between generations

I.A. Shchipeleva, E.I. Markovskaya, O.F. Kretenchuk, O.S. Chemisova

Rostov-on-Don Anti-plague Institute of Rospotrebnadzor, Rostov-on-Don, Russia

The article presents the experience of using mentoring as the most effective method of adapting new employees to fully in-
clude them in the work of the Rostov-on-don anti-plague Institute. The purpose of the study was to analyze the work on mentor-
ing in the Rostov-on-Don anti-plague Institute and to compare the experience of the Institute with the work in this direction in
other institutions in Russia and abroad. It was shown how important the mentoring process was when working with pathogens
of groups I-1I of pathogenicity, including during the fight against the novel coronavirus infection COVID-19. The importance of
mentoring when immersed in the scientific environment, when motivating to acquire new knowledge, and striving for innova-
tive results in their research was also noted. Mentoring is a modern method of personnel work that provides quick adaptation,
professional development, and career growth, and has a positive effect on the stability of the institution as a whole.
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Iocnywaiime — u 8v1 3a6ydeme, BBICOKOI Pe3yNbTaTUBHOCTI TPY/a ABJIAETCS OIBIT ITOKOJIE-
nocmompume — u vl 3aNOMHUME, HUI, KOTOPBII OCTaBU/IM HaM IIPEeJIIeCTBEHHUKM, I BO3MOXK-
cOenaiime — u 6vL notimeme. HOCTDb IIEPEHATb €r0 C IMOMOIIBIO CIIEIMANNCTOB C OIpefe-

KOH¢y14u1;l JIEHHBIM Oara>koM IIPAKTUYECKUX U TEOPETUMIECKUX 3HAHUIA.
B COBpeMeHHOf;[ INTEpaType€ HACTABHUYECTBO paccMma-

CylL|eCTBIIEHUE pa60qero npolecca Ha nmobom TPMBAETCA KaK MPpaKTMKa Pa3BUTUA II€EPCOHATIA TPYyHOBOIO

NPEIPUATIN [UIA JOCTVOKEHUA YCIIEXOB U KOJIIEKTVBA, HaIlpaB/ieHHas Ha GOPMIPOBAHIE YHUKATTbHBIX
npouBeTanus Tpebyer yCMIuA BCEX CTPYKTYP 3HAHMIT, HABBIKOB 1 KOMIIETEHLINII COTPYJHUKOB, Pa3BUTIA
[IAHHOTO YUPEKJEHNA B yIeOHOM, HAYIHOM M MPOU3BOJ- UX IOTeHIMana, POPMUPOBAHMA IIOBENEHYECKUX MOJieeil,

CTBEHHOM acrekTaXx. OIHOI 13 OCHOBHBIX COCTABJISIOLINX COOTBCTCTBYIOIUX LENTAM PasBUTHUA NAHHOM OpraHM3aLun
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[1]. B muTeparype oToOpakeHa aKTYaJlbHOCTb MHCTUTYTA
HAaCTaBHMYECTBA B COBPEMEHHON cHUCTeMe O0pa3oBaHNA,
IIPOBeAEH aHA/IN3 IOTPEOHOCTY MOJIOAbIX CIELMAINCTOB B
HACTaBHMKAX [2]. YCTaHOB/IEHO, YTO MOBBICUTD Pe3y/IbTaTUB-
HOCTb IIPO]eCcCHOHaNIbHOIO 00pa3oBaHMsA BO3MOXHO, IIPU-
MeHss MeflarOTMYeCKUl MIOTeHIMal TaKoro (peHOMeHa, Kak
«HACTAaBHIYECTBO» C MCIO/Ib30BaHMEM MHTEIPATUBHOI Jed-
TeJIbHOCTY HaCTaBHMKA IIPY pelLlleHNM ITefJarOTMYeCcKMX 3a/ad
[3]. PaccMaTpmBatoTca HOBBIN CMBICT IIpOLiecca U ero HoBast
MICCHA, KOTOpas 3aKTI0YaeTCsA B MIOATOTOBKE CIIEIVaNICTOB
HOBOJI (OpMalyM, UCHOMb3YIOMINX COBPEMEHHblE WHHO-
BAIVIOHHBIE ITOJIXO/BI, CCTEMbI ¥ METO[bI Mefjaroruku [4].
HacraBHUK, Ilepefaonuil He TOIbKO OIBIT, HO U TPafuIuy,
Ky/IbTYpy Ipodeccuu, CHOBa BOCTpeOOBaH B COBPEMEHHOM
mupe [5]. bonbIoe BHUMaHNe B MUTEpaType yAensdeTcs pas-
BUTHIO HACTABHNYIECTBA KaK METOJY YIIpaBIeHU 3SHAHNSAMI,
B KOPIIOPaTUBHOI Cpefie Pas/IMYHbIX COBPEMEHHBIX OpTraHI-
3aumit. 3HaHMA, He 3aKPEIUIEHHbIE IMMCbMEHHO B KOpIIOpa-
TUBHBIX JJOKYMEHTAX, CYIECTBYIOT B Ka’K[OJl OpraHM3aIum
u 3¢ deKTUBHee BCETO IepefaloTcs HeOpMaTbHBIM Ty TEM.
VIMEHHO HaCTAaBHMYECTBO U AB/IAETCA MHCTPYMEHTOM Iiepe-
Ja4yl ¥ 3HAHWUIL, 1 onblta [6]. [/ COBepIIEHCTBOBAHNS CH-
CTeMBI YIIPABJIeHV IIePCOHAIOM Ha IPEANpUATUAX aBTOPBI
MIPOBOJAT AHA/IN3, CPAaBHEHE U 000011IeHe JAHHBIX B CXeMe
aflanTalluy M pa3BUTHA IlepcoHana [7, 8]. ITokasaHo HeffocTa-
TOYHOE MCIIO/Ib30BaHMe 3TOil COCTAB/IAILIEN B HEKOTOPbIX
POCCHIICKUX OPraHM3ALMAX 10 CPABHEHMIO C MHOCTPaHHbI-
MU, JaHbl pas3IMyHble PEeKOMEHJAAIMV II0 BHEJPEHNIO Ha-
craBHudecTBa [9]. OmmcaHbl MHTEpecHbIe (aKThl U3YYeHMA
NIPMMEPOB I/L NOfpaXKaHMs M IIPeeMCTBeHHOCTH TPafiuIyil
B TBOpYecKoit cpefie [10].

IToMyMO TpPafMIVIOHHON MOJeNM HacTaBHMYeCTBa (Ha-
CTaBHMYECTBO «OfVMH HA OAMH»), 32 PyOEKOM IMOSBUIUCH
COBEPUIEHHO HOBBIE, PACHPOCTPAHEHHBIE B COBPEMEHHOI
MPaKTUKe, MOJENN HacTaBHNYECTBA, KOTOpPBIE IIpefIara-
10T Pa3BMBATh U B POCCUIICKIX KoMmaHMAX. K Takum mope-
JIIM OTHOCUTCSL CUTYAaLMOHHO€ HaCTaBHUYECTBO, NMApTHEp-
CKOe, TpYIIIOBO€ HACTAaBHMYECTBO, KPAaTKOCPOYHOE WU
Ie/lerionaraliee HaCTaBHMYECTBO, CKOPOCTHOe, (QIal-
HAaCTaBHIYECTBO, BUPTYya/lbHOE HACTABHNYECTBO, CAMOpETy-
nMpyeMoe, peBepCrBHOE HACTaBHMYECTBO M JaXke KOMAaHI-
HOe HAcTaBHMYeCTBO [11]. AgMuHMCTpaums MHCTUTYTa C
VMHTEPECOM O3HAKOMM/IACh C TaKUMM Pa3HOBUJHOCTAMMU
npolecca 0OyYeHNUs MOJIOFOTO HMOKO/MEHMSA U OLeHWIa UX
IPYMEHNUTETBHO K OIBITY PaOOTHI B MHCTUTYTE.

Lenv uccnedosanusi — MPOBECTU aHAIN3 PabOTHI IO Ha-
CTaBHMYeCTBY B PocTOBCKOM-Ha-J[OHY IPOTMBOYYMHOM VH-
CTUTYTe ¥ CPAaBHUTH OIBIT MHCTUTYTA C PAbOTOI B 9TOM Ha-
IpaB/IeHUN B IPYIUX yIpexXieHUsAX B Poccun u 3a pybexxoM.

AHanM3 OCyIIeCTBIeHNs HACTABHUYECTBA B MHCTUTYTE
nposeniéH B coorBercTBuy ¢ CII 1.3.3118-13 besonacHocTb
pabotsl ¢ Mukpoopranumsmamm I-II rpymm maToreHHOCTH
(omacHOCTN), a TakKe Ha ocHOBaHuUM IIprkasa QegepanbHOI
CITy>KOBI 110 HaA30pPY B cepe 3aINUTHI IPaB IOTpebuTeNnelt u
Omarononyuns denoBeka ot 12 Hosa6ps 2012 r. Ne 1088 «O6
OpraHM3alMM HACTABHUYECTBA B TEPPUTOPUAIbHBIX OpraHax
Pocriorpe6Hafsopa 1 NOfBeJOMCTBEHHBIX OPTaHNM3ALUAX» U
B cOOTBeTCTBIY C [T0/M0KeHeM 0 HaCTaBHIYECTBE B HAYYHO-
UCCIIe0BaTeIbCKUX Nofpasaenennax PefeparbHOroO KaséH-
HOTO yupexX/ieHns 3fipaBooxpanenus «Pocrosckuii-Ha-Jlony
opnena Tpypmosoro KpacHoro 3Hamenu Hay4HO-MCCIENOBa-

90 HE

TeNbCKUI IPOTUBOYYMHBIN MHCTUTYT». VICIIONb30BaHbL II-
TepaTypHble MCTOYHUKH, IPMMEHEHO CPABHUTEIbHOE aHATIN-
TUYECKOE MCCTIefIOBAHMNE.

B xonnexkruse PocroBckoro-Ha-JJoHy IPOTMBOYYMHOTO
VMHCTUTYTA IPUMeHAeTCS TPAAMLIMOHHAs MOJe/Nb HaCTaBHI-
4eCTBa: IPOBOAUTCS HOAOOP HACTABHIKOB I VX [IOf{OIEYHBIX
IO OIpefie/IeHHbIM KPUTEepHAM, TaKUM KaK OIBIT, HaBBIKI,
JIMYHOCTHBIE XapaKTepUCTUKM 1 fpyrue. Kak mpaBuio, Mex-
Iy HAaCTaBHMKOM I TIOJONEYHbIM YCTAHABIMBAIOTCA TECHbIE
JINYHbIE OTHOLIEHNs, KOTOpble IOMOTalT 0becrnednTh 3a-
MHTepeCOBAHHBIN MHAVBYUIYATbHBIN TOAX0] K COTPYIHUKY,
cospaBast KOM(OPTHYIO 06CTAHOBKY A/Is1 ero passuTus. Ha-
CTaBHMK MOYKET OIIepaTMBHO pearupoBaTb Ha OTK/IOHEHUA B
Xofie OATOTOBKY, OOLPATDH HOCTIDKEHNS CBOETO IOfoIey-
Horo. [IpakTuka okaspBaeT, YTO IPOTrPaMMbl PA3BUTIUA MO-
JIOZIbIX COTPY/IHMKOB C BHICOKMM IOTEHI[MA/IOM B COUYETAaHIM
C TAaKOIl MOJIe/IbI0 HACTABHIYECTBA HO3BO/IAIOT H0JIee OTHO
PACKpBITh UX CIIOCOOHOCTH, @ TAKXKe CIIOCOOCTBYIOT YMEHb-
LIEHNIO ITOKa3aTeslsd TeKY4eCT! KaJpoB.

B cTpykTypax, BXOAALIMNX B crucTeMy PocrmorpebHazzo-
pa, COTPYAHMKN, paboTalolye ¢ BO3OYAUTEIAMU BUPYCHBIX
u 6aKTepuanbHbIX MHPEKINIT, HOBEPra0T CBOE 3,0pPOBbE 1
Iake )KM3HD OMTACHOCTH. BxopsAmye B 3Ty KOrOPTY IPOTUBO-
YyMHBIE VYPEXAEHMsI yKe Oormee CTa JIeT CTANIKMBAKTCA C
IIOTEHIMA/IbHOM OIIACHOCTBIO 3apa)kKeHUSA COTPYJHUKOB Ha
paboueM MecTe, 11 9TOT (PAKT He/Tb3sI He YUUTHIBATD, paccMa-
TpuBas OOTaTeNIINIT OIIBIT MIPEABIYIUX TOKOIEHNIL.

IToxaspiBast B 3TOI CTaTbe OMBIT paboThl PocTOBCKOTO-
Ha-J/loHy TPOTMBOYYMHOTO WMHCTUTYTa, HYKHO OTMETHUTH
IIOBCEHEBHBII KPOIIOT/IMBLI TPYH COTPYRHUKOB CTApIIETO
IIOKO/IEHNSI TI0 0OY4YeHNIO, Ilepefiade HaBbIKOB pabOoThI, MAT-
KOMY BBEfICHHIO B NPO(eccuio MOIOAEXM, MOCTOSHHOMY
CTIe)KEHNIO 32 HEYKOCHUTEIbHBIM COOMIOIeHNeM CBATAs CBS-
THIX «PeXIMa», a UMEHHO cOOMofieHreM TpeboBaHmiT O10TIO-
TMYecKoil 6e30macHOCTI paboThl B TabOPATOPUAX 1 OTHETAX
MHCTUTYTa. Takoil mpolecc TPYHZOBBIX OymHeNl MHCTUTyTA
CyllecTByeT mecaTmwieTuaMu. B 60-70-e IT., B coBeTCKuMit me-
puoz, oOydeHrne MONIOIEXKYU NPOdeCcCHOHATbHBIM HaBbIKAM
Ha3bIBa/IM HACTABHMYECTBOM. 3aTeM 9TO PacXoykee C/IOBO B
HEKOTOPOII CTeleHN ObII0 3a0bITO, OAHAKO paboTa B MHCTHU-
TyTe BCEIfa LJIa IOf, 9TU/I0i HACTABHMYECTBA.

Ho Bcé HOBOe — 9TO XOpoIIO 3a0bITOE CTapoe, U B IHO-
CJIe{HeM AeCATUIeTUN TOT (1ar ObUI BHOBb HOJHST, U pas-
BIBAETCS OH Y>Ke Ha HOBOM BUTKE IIPAKTUYECKIX U TEOPeTH-
veckux 3HaHMit. PefepanbHoIL CIyx00it 10 HaA30py B chepe
3aIUTHI IIpaB IOTpebuTeNel 1 6/1aroIoayuns deoBeka OblI
nspas [Ipukas or 12 Hos6pst 2012 1. Ne 1088 «O6 opranmsa-
L[V HaCTaBHMYECTBA B TePpUTOPMANbHBIX opraHax Pocro-
TpeOHaA30pa U IOABEJOMCTBEHHBIX OPTaHM3ALVIX». IJTO
J1/I0 TOTYOK K CEePbE3HOMY OCMBICTIEHNIO 11 60JIee IeTambHOI
IpopaboTKe MPOLeCCOB 00yUeHNMsA MOMTONEXY U BCEX BHOBb
HNOCTYMAIOIUX B MHCTUTYT COTPYJHMUKOB 03 M3MEHEHUA
CYTU IPOMCXOJIAILETro MoBCceHeBHO. Bo ncnonnenne Ilpuxka-
3a Pocriorpe6Haasopa B nHcTUTYyTE 6BUTO paspaborano [lo-
JIOKEHEe O HACTAaBHIYECTBE, TAKXKE CO3aHbI (POPMBI II/TAHM-
POBaHNA, OTYETHOCTY 1 aHKETUPOBaHMA. Bcs leATeIbHOCTD
MHCTUTYTA [10 HACTABHMYECTBY OCYILIECTB/LAETCA Ha OCHOBA-
HUY IPUKA30B IMPEKTOpa.

HacraBHnuecTBO — 9TO Ipeporarysa Hambosee MOAro-
TOBJICHHBIX COTPYJZHUKOB, MMEIOIUX 3HAYUTETbHBIN OIIBIT
paboThl, 06/MAAONINX BBICOKMMHU MPOGECCHOHAIBHBIMU 1
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MOpa/IbHBIMY Ka4eCTBaMU, MPOSBISIOIINX CIIOCOOHOCTY K
BOCINTATETbHOI paboTe M IMONb3YIOMUXCA aBTOPUTETOM B
Ko/tektyBe. [Tog6op HacTaBHMKA OCYLIECTBIISETCS PYKOBO-
IUTeIeM CTPYKTYPHOTO ITOfPasie/ieHNsi COBMECTHO C afjMu-
HICTpAIMell MHCTUTYTa U 3aBUCUT OT LIEJIOro psfa ¢akro-
POB, TAKMX KaK IIOTPEOHOCTHU HACTAB/IAEMOTO, €T0 Hada/IbHasI
MIOZITOTOBKA, podeccnoHanbHble 3HAHMUST, HABBIKY, OIIBIT pa-
60TBHI.

CpoK HacTaBHMYECTBA, IIPOJO/DKUTEIBHOCTD KOTOPOTO
3aBUCUT OT CTEIEHM MPOQeCCHOHANbHON MOATOTOBKM Ha-
CTaB/IIEMOr0, YCTAHABIMBAETCS INPMKA30M AUPEKTOpA II0
XOJaTaliCTBY Hadya/IbHMKA Hay4HOTO OoTHema. O6s3aTe/bHbIM
YC/IOBMEM I 3aKPeIIeHNs 32 MOJIOIbIM CIIEIMaTNCTOM Ha-
CTaBHUKA ABJIAETCA X 0600IHOE COITIACHe, a TAK)KE BO3MOXK-
HOCTb CO3[JaHNUS HEOOXOAMMBIX YCIOBUIL [/ COBMECTHOI
paboThl HaCTAaBHMKA U HACTaB/IsIeMOro. B mporjecce HacTas-
HIYeCTBAa OTPOMHYI0 POJIb UIPAET JMYHOCTb HACTABHUKA,
Befib [JaJIeKO He KaX[blil paboTHUK (Faxke mpodeccuoHan B
cBoelt chepe) MOXKET CTaTh HaCTaBHUKOM. HacTaBHMK HOTI-
JKeH 00/1a/jaTh PAIOM XapaKTePUCTHK, TAKUMM KaK JKeJlaHue
I BO3MOXXHOCTD JIEIUThCSI CBOVMM 3HAHUSMU, OTBETCTBEH-
HOCTb, OT3BIBUMBOCTb, L{eJIEYCTPEMIEHHOCTD, YYBCTBO TAKTa,
CaMOOpraHu3oBaHHOCTH [12]. HacraBHuYecTBO — Iporecc,
Pa3sBUBAIOLINIL ¥ MOTMBUPYIOLIMIA HE TOJIBKO HaYMHAKOLIMX
COTPYAHMKOB MHCTUTYTA, HO U CAMUX HaCTaBHMKOB.

HacTaBHMYeCTBO MCHONMB3yeTCA B 00y4eHUN / pasBUTUN
Pa3HBIX KaTeropuil COTPYFHMKOB (BKIO4Yasi OymyIIuX co-
TPYSHUKOB MHCTUTYTA!) 11 C PasIMYHBIMU LIeAMU: CO CTap-
MIEK/IACCHUKAMY — B Le/IsAX IPoQOpueHTaN, CO CTy/eH-
TaMU-CTAKEPaMU — I yInyOIeHns IPpodecCrOHaTbHOTO
00pasoBaHMsA U MOATOTOBKM K BO3MOXKHOU Oymylueit mpo-
(dbeccroHaMIbHOI CIlenMannsalny, ¢ HOBBIMU COTpPY[HMKA-
MM — C IIeJIbI0 ajaNTalluy, YCKOPEHHOTO OCBOCHVA HOPM U
Tpe6OBaHI/H7[, BXOXKIEHVSI B IIOTHOII€HHBIN pa6oq1/n7[ pexum,
C COCTOSIBIIMMICS PO ECCHOHANTBHO COTPYAHMKAMI — IS
MIOITOTOBKM K PAa3BUTHIO YIIPABIEHYECKOI Kapbepsl I Iepe-
XOJy Ha 60Jiee BBICOKNE YPOBHMU yrpasyeHus [13].

Taxoit BakKHBIII Ipolecc paboThl, KAK HACTABHUYECTBO
B MHCTUTYTe OCYIIECTBIACTCA B OTHOIIEHUM TpPEX Kare-
ropuit pabOTHMKOB: B KOJIEKTMBE HAYYHBIX COTPYLHUKOB
(BK/IFOYAsI CTYIEHTOB-CTOKEPOB), CPe TabOPAHTOB U CPEU
MpoYuX pabOTHUKOB MHCTUTYTA. B cBsi3u ¢ mauHOI fudde-
peHIMaIell CyIecTBYIOT o6ine TpeboBaHMA K IIPOLeCCy
HACTaBHMYECTBA, TPeOOBAHNsA, CBA3aHHbIE C BBIIOTHEHVEM
npaBw1 6e30macHOi paboThl, M TPeGOBAHNUSA, KACAIOIIECS
HEIIOCPeACTBEHHO KXKION OT/e/IbHON IPYIIIIBI COTPYAHIKOB
MHCTHUTYTA.

Ocoboe BHIMaHME YAeIAeTCS TPeOOBAHNSM, CBA3aHHBIM
C BBIIIOJIHEHMEM TIpaBII 6e30macHoit paboTsl. [y Kax o
U3 TPYIII COTPYHUKOB 06bEM TaKUX TPeOOBaHMIT pa3HUTCA.
Il cCOTPYIHUKOB BCIIOMOTATETbHBIX ITOApas/ieleHNIl, KaKi-
MU SABJISIOTCS OT/iEN KafipOB, OyXranTepusi, OT/Ae CHaOKeHIs
U fpyrye, OH MuHMMaseH. st 1ab0paHTOB U HAYYHBIX CO-
TPYAHVKOB, 3aHUMAIOIINXCSI HEIIOCPEACTBEHHO HaKTeposIo-
IUYeCKOil paboToil, MPUHUMAIOIIUX YYacTIe B 9KCIIePUMeH-
Ta/bHOI [esTeIbHOCTH MOApasfie/ieHNnit, 005éM Tpe6oBaHMIk
MakcuManeH. HacTaBHMK JO/DKeH IepelaTh CBOJL OIBIT pa-
60TBI ¢ BO30yuTensamMm 0cob60 OmacHeIX MHMeKUuit. ITOMy
crioco6crytoT Cannrapssie [Tpasua 1.3.3118-13 «besomac-
HOCTb paboThl ¢ MUKpooprannsmamu I-II rpynn maTorenHo-
cTu (OIACHOCTH)», KOTOpPbIe HECKOIBKO pa3 MepensiaBajich
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B CBA3M C IIOsAB/ICHVIEM HOBBIX 3HAHMII 11 IPABUJI B IIPAKTIYe-
CKoIT paboTe ¢ BO3OYAUTENIAMY 0COO0 OMACHBIX MHQEKIIWIL.
CaHuTtapHble IpaBuIa — JOCTATOYHO OOBEMHBDIN JOKYMEHT,
U3JIOXKeHHBI CTPOTUM, OQUIMATIbHBIM A3BIKOM, HO B HEM
COIEP>KUTCsT OOTaThlil XKIMBHEHHBIN ¥ IPOQeCcCHOHAIbHBI
OIIBIT. ITOT JJOKYMEHT HAIIMCAH «KPOBbIO» HAIINX IIPEJLIIe-
CTBEHHJKOB, HAYMHABIIMX PabOTATh C BO30OYAUTEILAMU OCO-
60 omacHbIX nH}eKINIT 63 JO/HKHOTO OIIbITA, HA OLIYIb. B
Hayajie IyTy ObI/I0 MHOTO OIIMOOK, MPUBOAMBIINX K CMep-
TeJIbHBIM McXofiaM. [ToCTeNeHHO STOT Iy Th OBUI IIPOJifIeH, OH
MHOTOMY HAy4usI, ¥ Tellepb 3ajiada HaCTaBHMKA — IlepefiaTh
BCE CBOM 3HAHUS, BECh CBOJI OIIBIT 11 HAYYMUTb HOBIYKA pabo-
Te B 0c000 ONMACHBIX YCI0BMAX ¢ Bo3Oypurenamu I-1I rpymn
IIATOT€HHOCTI.

OO6uMMM NPYHONMIAMM HACTaBHMYECTBA B MHCTUTY-
Te ABJIAIOTCA 03HAKOMJIEHME HACTAB/IAEMOTrO C MCTOpUeEN 1
TPagUIVISIMU MHCTUTYTa; MHGOPMUPOBaHUe 06 061X Ha-
IpaBJICHIX, Le/IX 1 3a/ja4ax AesTebHOCTI IO/ pas/ie/ieHIis
U MHCTUTYTA B LIeJIOM; PasBUTUE Y HACTAB/IAEMOTO MIHTepeca
K Ipo¢eCcCUOHAIBHOI e TeIBHOCTI, OCYILeCTBIAEMOII Of-
paspeneHneM; oKazaHye MOMOIY HAaCTaB/IAEMOMY B M3yde-
HYM Tpe6OBaHNIT HOPMATUBHO-IIPAaBOBBIX AKTOB, peIrlaMeH-
THPYIOILIUX UCIOJTHEHNE €T0 JO/DKHOCTHBIX 0053aHHOCTeI 1
UX IpaBOIpUMEHeHMe; OKasaHue MOMOIIM HaCTaB/IsAeMOMY
B IpUOOpETeHMN UM HeOOXOZMMBIX INPOQeCcCHOHaTbHBIX
HABBIKOB ¥ OIIbITa PaboTbl; afjalTalis HAcTaB/IAEMOTO K
YCTIOBUAM OCYIIECTB/IEHVA TPYJOBOM HEATENbHOCTH C CO-
OrmofieHneM Tpe6OBaHUIT TPYAOBOI AUCHUIIINHDL; Pa3BUTIE
CITOCOOHOCTI HACTAB/ISIEMOTO CAMOCTOSITE/IBHO, KadeCTBEH-
HO U CBOE€BPEMEHHO MCIIO/HATD CBOU O/DKHOCTHbIE 00513aH-
HOCTH U IOAJep>KUBaTh NpodecCuoHa/NIbHbII YPOBEHbD, He-
00XOIMMBII /IS VX HaJl/IeXaILero UCIIO/THEHNUS; Pa3BUTHE ¥
HACTaB/IAEMOTO MPOQECCHOHANTbHO 3HAYMMbIX KauecTB JINY-
HOCTH, TaKMX KaK TPeGOBATEMbHOCTD K cebe U 3aMHTepeco-
BAaHHOCTb B pe3y/bTaTaX TPY/d; pasBUTUE OTBETCTBEHHOTO
U CO3HATe/IbHOTO OTHOLIEHMA K paboTe; cOfeiicTBME BbIpa-
00TKe HABBIKOB IOBEJEHMA, COOTBETCTBYIOLUINX MOPAIbHO-
9TUYECKVM IIpaByIaM; GOPMMUPOBaHIE Y HACTAB/IAEMOrO aK-
TMBHOJI TPaK/JAHCKON 1 YKM3HEHHO MO3ULIMY; IPHOOIIeHe
HACTaB/IAEMOr0 K OOIECTBEHHO >XM3HM MHCTUTYTa (IO-
MCKOBasA paboTa, Ky/lIbT-MaccoBass paboTa U T.IL); pa3BUTHE
CTpeM/IeHNS K CO3aHMI0 B KO/UIEKTVBE 0/IarOIPUATHOTO CO-
LIMa/IbHO-IICMXO/IOTMYECKOr0 K/IMMAaTa; MOTMBAIMA HACTaB-
711eMOro K 3 PEKTUBHOI 1 JONTOCPOYHOI TPOdeCcCHOHANb-
HOJT JIeATeIbHOCTU B MHCTUTYTE. [leATebHOCTh HaCTaBHMKA
BK/IIOYAET TAK)Ke BBIABJIEHME OLIMOOK, JOIYIeHHbIX HACTAB-
JIsIeMBIM IIPY OCYLIECTBIEHNY UM IIPOQECCHOHANbHOMN CITy-
JKeOHOIT [IesITeIbHOCTH, M COfeiCTBME B MX YCTPaHeHU,
[IEMOHCTPALIMIO ¥ pasbsCHeHMe Hambojee palOHATbHBIX
METOJOB JCIIONHEHMA [O/DKHOCTHBIX O0f3aHHOCTEll, OKa-
3aHMe HacTaB/IAeMOMY KOHCYIbTaTUBHO-METOAMYECKOI IO0-
MOII[Y ITPY eT0 0OpaIeHNH 3a IPOdeCcCHOHATBHBIM COBETOM.

OpHO M3 INaBHBIX HANpPBANeHWil  JeATETbHOCTH
PocroBckoro-Ha-JIoHy HPOTMBOYYMHOIO MHCTUTYTA, SIBJIA-
IOLIeroCst HayYHOI oprannsanyeii OegepanbHOI CTy>KObI IO
HazI30py B cepe 3aLMThI IpaB MOTpebuTeNeil u 61aromnony-
YA 4eJIOBeKa, — PasBUTIE HAyKM, HAIIPaB/IeHHON Ha yCIlel-
HOe pellleHNe BOIIPOCOB 00ecreyeHns 3aIUThl HaCeleHV
OT HeOMArONPYATHBIX SMNEMMONOTIYECKIX OCTOKHEHMIL.
ITosTOMy IIepBOCTEIIEHHOI 3ajadeil MHCTUTYTA SB/IAETCA
UCIIOTIb30BaHMe OIIbITa CTAPLIEro MOKOJEHMs IJIs BOCIIUTA-
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HUA MOJIOIbIX HAyYHBIX COTPYAHMKOB, MOTMBMPOBAHHBIX Ha
MOTy4€H)e HOBBIX 3HAaHMI M CTPEeMAIMXCA K MHHOBAIVIOH-
HOMY pe3y/bTaTy B COOCTBEHHBIX MccnefoBanusx. Hacras-
HVK JIO/DKEH IIPEJCTaBUTb CBOEMY HOJONEYHOMY OOraThlil
HAy4YHbII MUD, BBECTU B HAYYHYIO CPeMy, IOTPY3UTh B MUP
3HAHWI, YBUZETb U UCIIONIb30BATh MOJIOAOV HAy4YHBI 3a70D,
HoAgep>KaTh MHAMBUYaTbHOCTD U IaTh HallpaB/IeHNE Hay4-
HBIX JICCefoBanmii. Momonoil crienmanucT JOMKEeH IOCTe-
[IEHHO OBJIfIEeTh OIPeNeEHHBIM 00BEMOM HayYHbIX 3HAHUIL,
SIB/ISIIOLVIXCST HEOOXOAMMOI OCHOBOJ BCTYIUIEHVS B IIPO-
(beccroHaIbHYIO )XU3Hb, IIONTYYUTD CIEIaTbHYIO TOHIOTHNU-
Te/IbHYIO IIOIFOTOBKY, KOTOPas IIO3BONUT Pa3BUTb yMEHNE B
cBOeIl mpodeccuyt MPOrHo3NpPOBaTh, MOEIMPOBATD, IIAHMU-
pOBaTh, BBICTPANBATD CUCTEMY JJOKA3aTENbCTB, flenarh 0606-
I[eHNA ¥ IPUMEeHATD 3HaHMe U IPOdecCroHaTbHbIe HaBBIKN
Ha IpakTrke. Takum 06pa3oM, OCHOBHOI L{e/IbI0 U 3ajadeit
HACTaBHIYECTBA B MHCTUTYTE SABJsIeTCs obecredeHne Qop-
MMPOBAaHMA KaJJpOBOTO COCTaBa MHCTUTYTA U3 OATOTOBJIEH-
HBIX KOMIIETEHTHBIX CIeLMaNNCTOB, TIOHMMAIOIIMX Y BbIIIOJ-
HAIOIUX 3a/ja4M Ha BBICOKOM ITPOQeCCHOHAIBHOM YpPOBHe.
dTa OTBeTCTBeHHass pabora, Tpebymolas MOBCELHEBHOIO
KPOIIOT/IMBOTO TPYJa, TEPIIEHMs ¥ HACTABHMKA U HACTABJIA-
€MOT0, BK/IIOYAeT LEJIbII PAJ] 3TANOB aflallTallu/ COTPYJHMKA
K Hay4HOI1 paboTe.

C moMo1pio HacTaBHMKA U TIOJ] €T0 KOHTPOJIeM HacTaB-
NseMBblil TIprobpeTaeT MpaKTUIECKue HAaBBIKM, HeOOXOmu-
Mble IS BBIIOJHEHVs 3afad HOApasfeeHns u obydaercs
mpuéMaM 0aKTepMONIOrNYecKoil, OMOXMMNUYECKOIl, IeHeTH-
4eCKOIT pabOThI C HEIIPEMEHHBIM COOMIOIeHeM TpebOBaHMIT
Cannrapusix ITpasua 1.3.3118-13 «BesomacHocTh paboThI
¢ mukpoopranmsmamu I-II rpynn marorenHoctn (omac-
HOCTM)». HacTaBHMK 3HAKOMUT HACTaBJIAEMOTO C OOLIMMMU
HayYHBIMM HAIlpaB/I€HUAMH, LENAMM U 3aJadaMU JeATeNb-
HOCTY TIOApAasfie/ieHns M MHCTUTYTa B LIEJIOM, JIaéT PeKo-
MEHJALMI HACTaB/IAEMOMY Il M3y4YEeHUs TeMaTUKM CIIe-
LMa/IbHON JIMTEPATyPhl, OKa3bIBaeT IMOMOLIb B IOATOTOBKE
K 00CYX/IeHII0 M3y4eHHOTO MaTepuajga B HOfpasfie/leHNN,
Ha 3acefjaHuAx CoBeTa MOJIOMIBIX Y4EHBIX U OOIIEMHCTUTYT-
ckyx KoHpepeHnmAx. HacTaBHMK ITOMOraeT HaCTaB/IAEMOMY
B OIIpefie/ieHN) HapaB/IeHNs] COOCTBEHHBIX MCCIEOBAHMIA
U [UCCePTALMOHHOI paboThl, OKasbIBaeT IIOMOIIb B paspa-
0O0TKe ITaHa AMCCepTaLluM U MOATOTOBKE K Clade KaHIM/IaT-
CKMX 3K3aMeHOB. C IOMOLIbI0 HAaCTaBHMKA HACTABJIAEMbIIl
OCBaMBaeT TBOPYECKMII IPOLeCC MOATOTOBKYU ITyOIMKAIINIL,
HAyYHBIX JOK/IAJIOB 1 UX IIpe3eHTaLNil, UIIeT 0630p JnTe-
PaTypBl K AMCCEPTALVIOHHOI paboTe 1 IaBbl COOCTBEHHBIX
uccefoBanui auccepranuyu. HacTaBHUK pasbAcHAET MOJIO-
IOMY y4€HOMY BaXKHOCTb €T'0 Iy 6/IMKallMIOHHO aKTUBHOCTIA,
HeoOXO/IIMOCTD IIOTydeHus yuéHoli creneHy. C IOMOLIbIO
HacTaBHMKA MOJIOJON CIELMaNINCT TOTOBUTCA M BK/IIOYAeT-
¢ B paboTy TaKMX CTPYKTYpP MHCTUTYTA, Kak CrielinaabHbIe
[IPOTUBOSIMAEMIYecKye 6puraspl, pedepeHc-1ieHTp, LEeHTp
uHuKanyuy, CoBeT MONIO/IbIX YYEHBIX U IPYTHE.

BakHellIylo posb B IOBBIIEHNN 3PPEKTUBHOCTI Ha-
CTaBHMYECTBA WurpaeT o0000IjeHHe ¥ PpacHpOCTpaHEHNe
MOJIOKUTE/IbHOTO OIIbITa HACTAaBHMYECKON [IeATeNbHOCTH,
OCYILIECTB/IIEMOE He TO/IbKO BHYTPM MHCTUTYTa, HO 1 Pe-
IepasbHOI CIy>K00il IO Haf30py B cdepe 3alUTHI IpaB
moTpebuTeneil 1 OIArononyuyus UeoBeKa, IMOCPENCTBOM
©XKeroJjHOr0 aHa/IM3a HaCTaBHMYECKOI paboThl BCeX HOfBe-
JTOMCTBEHHBIX OpraHmsanuit. I1oseiieHnio 3¢ ¢GexTuBHOCTU

N

HACTaBHUYECTBA B MHCTUTYTE CIOCOOCTBYET MOCTOSHHBIN
KOHTPOJIb HACTAaBHIYECKOI [IeATeIbHOCTH, PeTy/LAPHBIil aHa-
73 Pe3yAbTATUBHOCTY HACTaBHMKA ¥ MOJIOJOTO CIelMaIu-
CTa, a TAKXKe IIPOBeJieHe AHKeTUPOBaHMA. B ycTaHOBIEHHbIE
CPOKM HaCTaBHMK U HACTaBI/IAEMBIN IIPENOCTABIIAIOT OTIETHI
0 pesynbTaTax HACTaBHMYECTBA, KPOMe TOTO HACTaBHUK JJaéT
PEeKOMEHMIAINN 110 Ja/IbHeTIIeMy IPOdeCCHOHANTbHOMY Pas-
BUTHIO PabOTHUKA. TaKoll MOHUTOPUHTI II03BOJIAET CBOEBpe-
MEHHO BBISIB/IATh HEOOXOAMMOCTb KOPPEKIMY IIPOBOSVIMOIL
paboThl, HEOOXOAUMOCTD IIOBBIIIEHNs KBanuQuKanum Ha-
CTaBHUKOB U HACTaBILIEMBIX /160 HEOOXOLUMOCTD 3aMeHbI
HacTaBHUKA. [Ipy MOMOXXMTENTbHBIX pe3ymbTaTaX BBITIONHE-
HMA MHAMBMIYaJIbHOTO IUIAHA PabOThl HACTAaBHMKA aJMU-
HUCTpalMsA MHCTUTYTa pelllaeT BOIIPOC O €ro IOOIIPeHUN.
Ba)xHO y4MTBIBATb, YTO HACTABHMYECTBO OCYLIECTBIIAETCA
HACTaBHMKOM He VICKITIOUMTENbHO pajiu JIeHET, B 3TOM Jejie
Ba)KHEIIIYI0 POJIb MTPaeT MOPaNbHO-3TIYeCKasA COCTABIAI0-
mas mporecca. B MHCTUTyTe TapMOHNYHO COYETAIOTCA U MO-
pasibHble, M MaTepyaibHble GOPMbI HOOLIpeHNs. B kauecTse
MaTepuaabHOTO MOOLIPeHMs JTOKa/JIbHBIMY HOPMATVBHBIMMU
aKTaMM YCTaHOBJIEHBl BBIIUIATHI CTUMYIMPYIOLIETO Xapak-
tepa. Taxxe /st 0COOEHHO pe3y/NbTaTMBHBIX HACTABHIKOB
IPeIyCMOTPEHO HarpakfieHne HaTPyIHBIM 3HAKOM OT/IHU-
una «HactaBHuk Monmopéxu Pocrosckoro-Ha-/loHy opmeHa
Tpynosoro KpacHoro 3HaMeHM HayYHO-JCCIETOBATENBCKOTO
IPOTUBOYYMHOTO MHCTUTYTa».

KpoMe TpagyLMOHHOI MOJie/I) HACTaBHIYeCTBA B HAallleM
MHCTUTYTe Halll/Ia IpMMeHeHNe ellé OffHa MOfie/Ib HaCTaBHM-
YecTBa — BUPTYaAbHOE HACTAaBHNYECTBO. VIcronb3oBaHme
MHQOPMALMOHHO-KOMMYHUKAI[IOHHBIX TEXHOIOIMII, TAaKUX
KaK BufjeoKoH(pepeHny, mWIarpOpMbl /I AMCTAHIMOHHO-
ro oOydyeHMs, OH/IAJH-CEPBUCHI COLMANbHBIX CeTell M COo-
obuecTB mpakTukoB. Takas pabora Homydmna pasBUTHE B
nocnegHme 2-3 rofia Ha 6ase oT/ena NpodeccoHanbHOI Ie-
PeroArOTOBKM CHelanucTos [14]. BupryambHoe HacTaBHM-
YeCTBO II03BOJISET MCIIO/IB30BATh O0Iblile y4eOHBIX PECYPCOB
I OCBO@HNSI HOBBIX 3HAaHMII 1 HABBIKOB, 00eCIeynBaeT o-
CTOSIHHOE ¥ TBOPYeCKOe 001IjeHIIe, MCIIONb30BaHNUE COLMAID-
HBIX ceTell [/ MpUBJIeYeHNs JPYIUX CHelMaaucToOB M IIO-
Jy4eHUA pasHOOOpas3HOi MHpOpMaLUy, Aenas IPOrpaMMy
HAaCcTaBHMYECTBA JJOCTYIIHON /IS IIMPOKOTO KPyTra COTPYZ-
HIKOB MHCTHUTYTA U CIIEIMANICTOB APYTUX YIPeXKICHNUI.

PaccMarpuBast cOOBITHSA CETONHSAIIHETO [Hs, a IMEHHO
IIaH/IEMUI0 KOPOHABUPYCHO MH(EKIM, HEOOXOAMMO ITOKa-
3aTh, KaK B&XHO MIMeTb B PYKaX 3HAHMS, OIBIT I MEXaHMU3MBI
yIpaBIeHNs] SMUAEMIYECKIMI IIPOLleccaMyt M HapabOTKU
IIPAKTUYECKOTO 3[]paBOOXPAHEHNsA, KOTOPble OCTaBU/IM HaM
HaIIM TIPENIeCTBEHHNKN B KOIM/IKe HayIHO-MEJVIINMHCKIX
JIOCTVDKEHUIT HPOLUIBIX JieT. VIMeHHO Omaropapsi aToMy B
Poccun ypanoch 136eXath B3ppIBHOTO XapaKTepa ITaHIeMu-
YeCKOro Ipollecca, MMHUMU3MPOBATD YelnoBedecKue IOTepH.

B aToM acmekTe Ba)KHO CKasaTb M o 6ojblIoil pabore,
IIPOJIeTTAHHON COTPYJHMKAMU MHCTUTYTA, A UMEHHO 3Iujie-
MIOJIOTMYeCKOTO 3BeHa, KOTOpble Ha NPOTHKEHUV MHOTUX
JIeT MOCTOSHHO 00y4aIu MeIMLMHCKUIT KOHTUHIEHT TOpoza
PocroBa-Ha-JloHy 1 PocToBckoit 06macTy mpaBUIaM IIpo-
(heccroHaIbHOTO TIOBEfIeHNsA B CIy4Yae SMUAeMUYeCKNUX OC-
JIOKHEHMII, IPUHATUIO BEpHBIX pelIeHNll, MCIOIb30BaHNIO
CPefCTB MHMBULYaIbHOI 3aLUThI, IPABUILHOMY IPUMEHe-
HUIO CPeACTB 3amuThl [15, 16]. ITa B cBoeM pojie HaCTaBHMU-
Jyeckast paboTa 3a Ipefie/laMy MHCTUTYTA [0 Hepefade OIbITa

MeanumHcKui BectHuk FOra Poccum
Medical Herald of the South of Russia
2021;12(1):89-97



EXCHANGE OF EXPERIENCE

WL.A. lllunenesa, E.JI. Mapkosckas, O.®. Kperenuyk, O.C. Yemncosa
HACTABHMYECTBO B POCTOBCKOM-HA-JJOHY
ITPOTVMIBOYYMHOM MHCTUTYTE I UTHOOPMATIIVMIOHHAS
CBI3b I[IOKOJIEHUM

paboThl ¢ BO3OYAUTENAMU 0COO0 OMACHBIX MHMEKIINII, IPK-
TOAM/IACh B CIOXKHBIN IepHoji 60pbObI ¢ KOPOHABUPYCHOI
un(ekiyerl. Bo3Bpalascy K Havyagy CTaTby, Iie OMMCAHBI
MOJIe/ HACTaBHMYECTBA, 9Ty MOJe/Ib MO)KHO Ha3BaTh IPYII-
[I0BOE HACTaBHIYECTBO, MOJIe/Ib, B KOTOPOJI OfIMH HACTABHUK
paboTaeT ¢ rpynmoit us 2-X, 4-x, 6-TU MOJOIEYHBIX OZHOBpeE-
MeHHO. HemocpencTBeHHOe 0611ieHIe TIPOMCXOANT IIePUOH-
YeCKIU II0 3apaHee YTBEPKAEHHOMY IpaduKy.

CyTp MHCTMTYTa HAaCTaBHMYECTBA COCTOMUT B TOM, UTO
OHO MO03BO/AET CPOPMMPOBATH HeobOXommmble Hpodeccu-
OHa/IbHbIe KauyeCTBa /IS 3aMeleHNsI ONpe/e/IeHHON [O/IK-
HOCTH, @ TaKXKe BBIPA0OTaTh y CIIELMAINCTOB BEPHYIO IO-
3ULMIO K MCIIOJTHEHNIO BO3/IO>KEHHBIX HA HUX JO/DKHOCTHBIX
o6sa3aHHOCTell. HacTaBHMYECTBO MOXeT ObITh (YOPMaIbHBIM
u HepopmanbHbIM. Hackonbko ¢popmanusoBaH mpolecc Ha-
CTaBHMYECTBA, 3aBUCUT OT Lie/lell HACTABHIYECTBA, LIeIeBO
aymuropuy, KynipTypbl opranmsanmyu. HedopmanpHoe Ha-
CTaBHMYECTBO IIOXOXKE Ha CTUXWITHO BO3HUKIIME OTHOIIE-
HIA MEXIY COTPYHHMKaMu: oOydeHye M Iepefada 3HaHUI
OCYILECTB/ISIIOTCS. HA OCHOBE B3aJMIMHOTO MHTepeca U Cylie-
CTBYIOLIMX B3aMMOOTHoOLIeHuit [17]. PasnuuHble MeTORBI
HACTaBHMYECTBA MMEIOT IIMPOKOEe PACIHpOCTpaHeHNe B 3a-
PyOeXHOIT IpaKTHUKe 1 CYUTAITCS 3¢ (EeKTUBHOI KapOBOIt
texHonorueil. [losupn Kmarrep6ak, rypy HacTaBHUYeCTBa, B
cBoelt M3BecTHON KHure «Ka>K/iblil Hy)XIaeTCsl B HACTaBHUKe:
3a00Ta O TajlaHTe B Ballleil OPraHM3aALMI»' paccMaTpyuBaeT
IBe Mopeny HactaBHM4ecTBa. CeBepoaMepuMKaHCKas KOH-
eIy HaCTaBHMYECTBA IIOfjpasyMeBaeT MOMOIIb de/I0Be-
Ka, CTaplIero 1o Bo3pacty i 6onee npodeccroHaIbHOrO,
Mostoomy crrenyanucty. Ero sajjaqa — gaBaTh COBETBI 1 Ha-
IIPaB/IATh HOBefieHMe IpoTexe. Takas MOJe/Ib Ha3bIBACTCH
«CIIOHCOPCKUM HACTaBHUYECTBOM». B eBporerickoit Mofesn
HEIIOCPEeCTBEHHBIII PYKOBOGUTENb He MOXKeT OBITh HACTaB-
HIMKOM CBOEro MOAYMHEHHOTO, HO SIB/SIETCS YYAaCTHUKOM
mporecca ero obydenus. OTHOLIEHNA IIPEJIIONATaloT ABY-
CTOpOHHee OOydeHMe: HACTABHVK M YYEHUK Y4aTCsl ApPYT y
ApyTa, ¥ MX OTHOLIEHNs SB/IAIOTCS B3aMMOBBITOZHBIMI. OTa
Mofienb — «Pa3BuBaroljee HACTABHIYECTBOY.

Hayuno-uccenoBarenbckas pabora 110 anpoOupoBaHUIo
BHeJ[PeHNs] HACTaBHMYECTBA IIPOBEJieHa B IMIOTHBIX defe-
PaIbHBIX OpraHaxX BIACTH. [JIaBHBIN BBIBOJ, 3aK/II0YAETCS B
TOM, YTO HACTABHMYIECTBO — BAXKHBII METOJ Ka/fpOBOIl pa-
60TbI, 00eCIIeYNBAONINIT CKOPEIIIIYI0 aJalTaluio, Ipodec-
CHOHA/IPHOE Pa3BUTHE V1 KAPbEPHBIIT POCT FOCYAAPCTBEHHBIX
cmy>xamx [18].

CrienmanucTtsl pasHbIX O61acTell 3HAHWMII aKTMBHO MH-
TEPECYIOTCsl PasBUTHMEM MPOLiecca HACTABHUYECTBA 3a Py-
OexxoM. barojapst M3y4eHMIO POCCUIICKMX M 3apyOesKHBIX
[IPaKTUK, METOJOB HACTAaBHMYECTBA, OMbBITA POCCUIICKUX
HPeNNpPYATUI-TIEPOB IO MCIONb30BAHUIO HACTaBHIYE-
CTBa MMOKa3aHa HEeOOXOOVMOCTh IPUHATIS MPOdecCHOHab-
HOTO CTaHjapTa B chepe HACTABHMYECTBA, a TAK)Ke Pas3BU-
THsI COOTBETCTBYIOIENl HOPMATMBHO-IIPaBOBOI 6assr [19].

Ha npumepe neparorndeckux KojjeiKeil 1 yHUBEPCUTETOB
@Opanuun u Kanajibl pacKpbIBarOTCA OPraHU3ALIOHHbIE, CO-
IepKaTe/lbHble M METOIMYECKME aCIIeKTbl IefarormdecKkoi
IPAKTUKM CTYAEHTOB (OYAYIIUX I1eJaroros), poib MHCTUTY-
Ta HaCTaBHMYECTBA, 9(pPeKTMBHOCTD OpraHU3aLUy Hefjaro-
IMYECKOl IPaKTUKM 4Yepe3 B3alMOJENICTBUE IIpeIofaBare-
J7Ielt Bysa u ydureseii-HacTaBHUKOB [20, 21]. VI3ydeH ombiT
U OCHOBHbIE HAIIPaB/I€HMs PasBUTH:A MHCTUTYTA HACTaBHMU-
YecTBa B OPUTAHCKOI II€AAarorinyeckoil HayKe, Ijie MpUIAlT
3HaYeHMe TaK)Ke MHAMBUIYaTN3UPOBaHHBIM popMaM 06yde-
HVISI, IOAEP>KKI 1 COIIPOBOXKAEHMS [22].

B nmoxymenTte «MeTtoponorust (1jeieBasi MOJie/ib) HACTaB-
HIUYeCTBA OO0YYaloWMXCsl I OpraHM3aluil, OCYIIeCTBII-
IoIMX 00pasoBaTeNIbHYI0 AEATENIbHOCTh 110 00Iieobpaso-
BaTe/IbHBIM, JOIIONHUTENIbHBIM 0011e00pa3oBaTe/IbHbIM 1
[IporpaMMaM CpefHero npogdeccroHaIbHOr0 00pasoBaHMs,
B TOM YICJIe C IPUMEeHEeHNeM Ty 4IINX IPaKTUK 0OMeHa OIIbI-
TOM MeXly 00Y4YaroIIMIUCA» MUPOKO IpelCcTaBIeH aHaIN3
JY4IIMX MUPOBBIX IPAKTUK HacTaBHMYecTBa. [TokasaHo, 4To
B mporpamMmax lepmanum cyuecTByeT 9 aTanoB HaCTaBHUYE-
CKOI1 JIeATeIbHOCTH, C/IEOBATEIbHO, OLjeHKa IIPOBOAUTCA 9
pas. B 6puraHCcKuX CpegHuX MIKOMAX HACTAaBHUYECTBO MOX-
HO pa3fie/INTh Ha IBEHAZLIaTh Pa3/IMYHbIX MOJie/ieil B PaMKax
IIBYX LIMPOKMX TPYIIL: COOCTBEHHO «HACTAaBHUYECTBO» U
«IIPOrpaMMBbl OOYUeHMsI U TPYAOyCTpoiicTBa». B Vspante —
ceMeiiHOe 1 B3aMMHOE HacTaBHMYeCTBO, B CIIIA — B3anm-
HOe U KOpIIOpaTuBHOE. B 06pasoBaTe/IbHBIX OpraHM3aINAX
cTpaH A3uu, BO-IIEPBBIX, BECbMa IIOMY/IAPHOI POPMOIT Ha3bl-
BaEeTCs MAPTHEPCKOE HACTABHMYECTBO IO TUIY «PABHBI —
PaBHOMY», KOT[Ja HACTaBHMK ABJIAETCA PABHBIM IO YPOBHIO
HOJIONIEYHOMY, HO 06/maziaeT OOMbIIMMY 3HAHUAMHI, OIIBITOM,
KOTOPBIMU U JIEMUTCA C HUM. BO-BTOpPBIX, B a3MaTCKUX CTpa-
Hax CYIECTBYET BMPTyalbHOE HACTABHMYECTBO, KOIZIA CO-
BETHl M PEKOMEHJALM/ HAaCTaBHMKA IOJOIIEYHOMY JJAlOTCs
B pexxyMe oHaitH. HactaBHmuectBo B Kutae ocHOBaHO Ha
HEeCKOJIbKO MHOII JIOTMKe: HaCTaBHMKY, OHM CBOM POJIH, CO-
BEpILICHCTBYIOT B HEPBYI0 odepefb cebs, OTKpbIBas LOPOTY
JPYroMy, HAaCTAaBHUKM CaMU PacTyT, IPeofoieBasd BMECTe C
HACTaB/IAEMBIMU VX TPYJHOCTM M HPENATCTBUA, M IPOK/IA-
IBbIBAIOT HOPOTY ¥ TPOIMHKM K HOBBIM MCTUHAM?,

Oco60it cpemoit B3anMOAENCTBUS 1 00y4IeHNs SABJISeTCA
MeuuyHA. B yuUpexxeHNsIX MEIUIIMHCKOTO TPOWISL ONBIT
IpYMeHeHsl HACTaBHNYeCTBA OCOOGHHO BaXKeH, IIOTOMY YTO
Ha KOHY 3[J0POBb€ U )KM3Hb Ye/loBeKa. BaXKHbIM IpMHIUIIOM
MeJVIIVIHCKON 3TuKM sAsndercsa «He naBpeny», mmm primum
non nocere (ZJOCIOBHO — «IIPEXJe BCEIO — He HaBPENn»).

B 70-ble IT. IPOLIOTO CTONETHUS He TONBKO BO BpaueO-
HBIX KPyTaX LIMPOKO YHOTPeOJIANN TepMMH «TPyHOBasd IU-
HacTusA». B 1060M KOHTEKCTe 3TO 3BY4Yaao ropho. AHamus
CTpaTernii BOCIPOU3BOACTBA MPOQECCHOHATbHON JMHACTUN
B MEIMIVMHCKOII cepe B COBpeMEHHOM 0011ieCTBe HaéT BO3-
MOXXHOCTb IIOHATb OOIIe XapaKTepucTUKM Ipodeccuo-
HaJIbHOJ TPEeEMCTBEHHOCTH Bpaueli, COCTOAIINE B aKTVBHOM

! Knarrep6ak JI. Kaxxiplit Hy>k/jaeTcsi B HaCTaBHUKe: 3a00Ta 0 TajaHTe B Baeit opranusauun. Jlougon, CIPD, 2006. ToctymHo 1o: https://yandex.
ru/search/?r=39&text=Knarrep6ak%20/1.%20Kaxnp1i1%20HyxnaeTcs%20%208%20%20HacTaBH1Ke %3 A %203a60Ta%200%20TamanTax%20%20
Baeit%20%20opranusannm.%20/lonon%2C%20CbI3B%2C%202006.&msp=1

> Cunsarnna H.IO., Bepesuna B.A., Borauesa T.10., IIponbkuna VI.JI. u gp. MeTtononorus (1jenieBas MOJie/ib) HACTABHUYECTBA O0YYAIOIMXCA [T Opra-
HM3ALNIA, OCYIeCTBIAIIINX 06Pa30BaTEeNbHYIO AEATEILHOCTD 110 0011e06pa3oBaTebHBIM, HOIIOMTHUTEIbHBIM 00111e06pa3oBaTeIbHBIM Vi IPOrpaMMaM
cpenHero npogeccroHanbHOro 06pasoBaHiA, B TOM YMCIe C IPYMEHEHNeM MTy4IINX IPaKTUK 0OMeHa OIbITOM MeXTy obydarommmucsa. Mocksa, 2019.
ToctymHo no: http://k-obr.spb.ru/media/content/docs/5701/11eneBas_monenp._5.12.2019_a_paccounkm.pdf
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GYHKIMOHMpPOBaHUM HacTaBHM4YecTBa [23]. Huuem He 3a-
MEHHUTDb OIIBIT HACTaBHMYECTBA B PabOTe MHOTOIMPOQUIL-
HOJ1 OO/IBHUIIBL /IS fJANITALIMY MOJIOABIX COTPYSHUKOB [24].
VHCTUTYT HacTaBHMYECTBA HEOOXOAVM KaK [Isi IIOMOIIN B
aflalTal[y HOBBIM COTPYAHMKAM, TaK U J/I COREIICTBUA MO-
JIOABIM CIIELIA/IIICTaM B 0O peTeHUM IPAKTIYeCKIX HABbIKOB,
TAaKOI1 BBIBOJ CJI€/IaH IIPY IIOIIBITKE OLIeHNTh HEO0OXOAMMOCTD
CHCTEMBI HACTAaBHIYECTBA B MEUIMHCKIX YIPEKIEHNAX FO-
pona Mocksbsl [25]. Bygy4un MUHUCTPOM 3paBOOXpaHEHMs,
Beponnka CKBOpLIOBa 3asBIJIa, YTO ABVDKEHJE HACTaBHUYE-
CTBa B Me[UIIVIHE CKOPO OXBATUT BCIO CTPaHy. BrImycKHMKM
By30B OJ1arofaps NepBUYHON aKKPeJUTALUNM MOTYT pabo-
TaTh B K/IMHUKAX CO CTyfeHYeCKoit ckambu [26]. Ha ocobom
CUETY OIBIT CO3/IaHMS U BHEPEHNUA CUCTEeMbl BHYTPEHHETO
00yueHNs IepPCOHaa C UCIIOIb30BAHMEM COBPEMEHHbIX JMH-
¢dbopmarmonHbIX TexHOmormit [27]. HactaBHMYecTBO — 3TO
peliieHne mpo6/IeMBl OTTOKAa MOJIOfBIX CIEIVATNCTOB IIPU
KaTacTpO(UUIECKOM ITOTIOKEHNUI COBPEMEHHOI MEUIIVHBI C
Kagpamu [28].

Opraumsanysi pabOTBl [0 PasBUTUI0 HMPAKTUYECKON I
HICUXOJIOTMYECKOIl TIOMOIIM MOJIOABIM HayYHBIM COTPYAHMU-
KaM 1 1abopaHTaM, a TaKXKe JPYTMM KaTeropusm paboTHNU-
KOB C ILIe/IBI0 YCKOPEeHNsI TIPOLecca nx mpogeccuoHaIbHOTrO
POCTa, pa3BUTUA CIIOCOOHOCTYU CAMOCTOATENBHO, Ka4eCTBEeH-
HO U OTBETCTBEHHO BBIIOJHATH HO/KHOCTHBIE OOS3aHHO-
CTU ABJIAETCS OfIHON Y3 IPUOPUTETHBIX 3afad peaan3anyn
Ka/IpOBOII TIOJIMTUKY B HayYHO-MCCIETOBATETbCKUX TOApas-
nenennax OKY3 «Pocrosckuii-Ha-JJoHy NPOTHMBOYYMHBII
uHCTUTYT PocnorpebHansopa». AHanms 3TOro BMAA Jesi-
TETIbHOCTY MO3BOJIMI TIOHATD, YTO B MHCTUTYTE YAIOCh pea-
HIMUIPOBATH IIPpMEMBI paboThl HacTaBHMKa 70-80-X rr., 060-
raTUB HACTAaBHIYECTBO HOBBIMM METOHAMY, TeXHOIOTVAMI,
COBpeMeHHBIMI 3afiadaMy, MOHATUAMU. OCHOBOI OCTanCA
HaYYHbIIT OAXON, 11 IIPUHINI 6€30IIaCHOCTH B 1a60PaTOPHO-
IIpaKTU4eCKoit paboTe.

JINTEPATYPA

1. Hesckasa JI.B., Ocaynosa V.A. Cucrema pasBuTus MHHOBA-
LIMOHHOTO KaJ[pOBOTO IOTeHLMaNa npefnpuaruit // Becm-
HuK IlepmcK020 HAUUOHATILHOZ0 UCCIE008ANENLCKO20 NOTIU-
mexHueckozo yHueepcumema. CouuanvHo-aKOHOMU1ecKUe
Hayku. - 2013. - Ne 21. - C. 72-76. eLIBRARY ID: 20860483

2. ITa6anoB M.A. Porb HacTaBHMYECTBA B IPOECCHOHANTBHOM
CTaHOBJICHUY MOJIOJIbIX Iefaroros // Cubupckuii yuumen. -
2017. - Nel (110). - C. 100-103. eLIBRARY ID: 29009716

3. Comeruna B.T. O ¢opmupoBaHnu KOMMYHUKATHBHON CO-
CTaBJIAIOILEN [TeJarorM4YecKol KOMIeTEeHLIMM B IIpoLiecce Ha-
craBHudectBa // O6pasosanue u nayka. - 2016. - Ne2 (131). -
C. 55-67. DOI: 10.17853/1994-5639-2016-2-55-67

4. Tlacryxosa JI.C., Copoknna-Vicnonarosa T.B. Hacrapanye-
CTBO KaK COIMaTbHO-TIeJarOTNYeCcKIil Pecypc HOBbIIIEHNA
KadyecTBa IIOATOTOBKY OyAywmux crenmaancros // Omeue-
cmeenHas u 3apybexcnas nedazoeuxa. - 2013. - Ne 6(15). -
C. 26-31. eLIBRARY ID: 21052701

5. Hwuxurtnaa B.B. Ponp HacTaBHMYeCTBa B COBPEMEHHOM 00-
pasoBanuu // Omeuecmeennas u 3apybexcHas nedazouxa. -
2013. - Ne 6(15). - C. 50-56. eLIBRARY ID: 21052704

Takum 06pasom, MOAXOABI K IIPOLIECCY HACTABHMYECTBA
B Ka)XXJ0JI CTpaHe OT/IMYAITCA APYT OT Apyra. OTamMyaror-
CS U IPOrpaMMbl aflalTaluy IO IPOJOKUTETbHOCTH, IO
COfIEP>KAaHNIO, 110 TOAXOMly K HOBOMY COTpymHUKY. CregyeT
OPMEHTUPOBATLCA HA OIBIT 3aPYOeXHBIX CTPaH M HEpeHu-
MaTb IONOXKUTebHbIe 1 3¢ dekTuBHbIe acekTbl. Ho Heb-
31 CJIENIO HOAPaXKaTb, IIOTOMY 4YTO B Poccuy 60rarblil ONBIT
HACTaBHMYECTBA, JOCTOMHBI YBaXXEHUSA U peabuInTalun.
Her Heob6XommmocTy 3aMeHATb afalTHPOBaHHBIE K POC-
CUIICKOI MEHTAJIbHOCTU ¥ IIPOBEPEHHbIE IPAKTUKON METO-
ibl 3apYOEXKHBIMM TEPMMHAMM, NPUMEHAEMBIMU B JPYroi
npodeccroHaNbHOI MPAKTHUKE, OJHAKO 3TO He 03HAYALT, 4TO
OpraHM3aToOpaM pabOThI C IIEPCOHATIOM U CIIEIMaIICTaM II0
06y4eHMIO U PAa3BUTUIO He CTIeflyeT M3ydaThb 3apyOeXHYI0 1
OTEYeCTBEHHYIO CTPYKTYPbl MHHOBAIVIOHHBIX IIPOLIECCOB’.

AHanM3Upys ONIBIT HACTABHMYECTBA B PaMKaxX Pocros-
CKoro-Ha-JJoHy NPOTMBOYYMHOrO MHCTUTyTa Pocmorpe6-
Ha/[30pa , HEOOXOAMMO OTMETUTD MONIOKUTETbHbIE Pe3yb-
TaTbl, KOTOPble MO>KHO 00O3HAUUTh TAKUMMU IHO3ULIMAMIU,
KaK yMeHbIIIEHNE [TOKa3aTe/s TEKYYeCTU KafIpoB, OBbILIEHNE
aKTMBHOCTM y4aCTVsI HOBBIX COTPYLAHMKOB MHCTUTYTA B 0011e-
CTBEHHOII XXM3HU KOJITeKTVBa (0COOEHHO 9TO BIM/JHO HA OIIBITE
paboTsr CoBeTa MOMIOIBIX YUEHBIX), Y/IyULIEH e IIOKa3aTeIs Iy-
O/MKAIIOHHON aKTUBHOCTY MOJIOJIBIX HAYYHBIX COTPY/HUKOB,
aKTUBHOE yJacTHe MONON&KM B paboTe HAYYHBIX KOH(EpeH-
1M, HACTPOJI Ha TOMy4YeHMe MHHOBAIIOHHBIX Pe3y/NbTaToB B
COOCTBEHHbIX MCCIIETOBAHIAX, MOTUBAIINA Ha TPOdECCHOHAb-
HbIif POCT 11 aKTMBHAs MOATOTOBKA K 3alllMTe AMCCepTail.
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HACTABHMYECTBO B POCTOBCKOM-HA-JOHY
IMPOTMBOYYMHOM MHCTUTYTE I UHOOPMALIMMIOHHAA
CBs13b IIOKOJIEHUN

Bxknapg aBTopoB

[Iumnenesa Vipuna AnekcaHApoBHa — KOHLENINA 1 aHa-
M3 MaTepuana;

Mapxosckas Enena VIBanoBHa — c6op MaTepnana u Ha-
IICaHNe CTaTby;

Yemncosa Onbra CepreeBHa — 0030p MyOMMKaLuit 110
TeMe CTaTbM;

Kperenuyk Oxcana ®énopoBHa — CTPYKTYpUPOBaHME U
obpaboTka MaTepuaa;

OTBEeTCTBEHHOCTD 32 (PUHAIBHYIO BEPCUIO CTATbU — BCe
COABTOPBI.
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HNcropusa PoCcTOBCKOM IIKOJIBI AKyIIEPCTBA ¥ THHEKOJIOTUH
(x mpa3AHOBAHUIO 90-/1eTUA POCTOBCKOrO rocyiapCTBeHHOTO
MeIUIIMHCKOTO YHUBEPCUTETA)

|A.(D. MuxenbcoH | » J0.10. Yeb6oTapesa, E.II. EBokumosa

Pocmosckuii 2ocyoapcmeentviii meouyurckuti ynusepcumem, Pocmos-na-/ony, Poccust

B nos6pe 1915 ropa B 1. PocroBe-Ha-/loHy moABmIca BapuaBckuil yHUBepCUTET, BIIOC/IEACTBIM CTaBIINIA [JOHCKMM YHM-
BEpPCUTETOM, a B HAaCTOsIee BpeMs ABJIALMIIcs POCTOBCKIM roCyapCTBeHHBIM MeIMIIMHCKIM yHMBepcuTeToM. Kadenpa n
K/IMHMKA aKyIIepCTBa 1 XKEHCKMX OonesHeil B PocToBe-Ha-J/loHY GBI OPraHM30BaHbI B COCTaBe MEIMIMHCKOTO (aKynibTeTa
BapiraBckoro yHUBepCHUTeTa, 9BaKyUpoBaHHOro B PocToB-Ha-J[oHy Taioke B 1915 1. PogoHavanbHUKOM Kadeapsl cTal JOK-
TOp MefMLMHBL, npodeccop AHacracuit Anekcanposnd Cunmackuit. C ero AeATeNbHOCTY HauMHaeTcss PocToBckas mkoma
aKyLIepOB-TMHEKOJIOT0B, KOTOPas OT/IMYAETCA IPeeMCTBEHHOCTDIO, Ha/IMYMeM CeMeiHbIX AMHACTHIL, COOMIONeHNeM TPaIuLnit
B Ilepefiaue 3HAHNI, HABBIKOB, HDABCTBEHHBIX Ka4yecTs. IIpefcraB/ieHHble B CTaThe 3Tallbl pasBUTUA POCTOBCKOI MIKO/IBI aKy-
IIepPCTBA ¥ TMHEKOJIOTMH MIMEIOT aKTyalbHOe 3HaueHIe B acClleKTe M3ydeHus IpobieM, CBA3aHHBIX C MCTOpMeil MeaniuHbl. C
1[e/IbI0 aHA/IM3a HAayYHBIX HAIIpaB/IeHNi1 POCTOBCKOI LIKO/IBI aKYIIEPCTBA U TMHEKONIOT I ObIIN M3y4eHbl 0COOCHHOCTH PpaboTh
Kadefp aKyluepcTBa u r’MHEKOIOrny POCTOBCKOTO rocyjapcTBEHHOTO MEIMIIMHCKOTO yHIBepcuTeTa. IIpoBefeHa oljeHKa mpe-
€MCTBEHHOCTH B HAY4HOI1 paboTe ¥ IPAKTUIECKON IeATebHOCTI.

B crarbe mpezncTaBieHbl 0COOEHHOCTH pa3BuTUsI POCTOBCKOII LIKOJIBI aKyIIEPCTBA M TMHEKONOTUM 3a mocennne 90 jer.
ITpoBefieH aHa/M3 pabOTHI OT/EIBHBIX Kadep aKylIepCTBa M TMHEKOIOT M, VX HAYYHBIX HAIIPaBICHUIA.

KmroueBbie cnoBa: poCTOBCKas MIKO/IA aKyIIepOB-TUHEKOIOTOB.

Tinst umrupoBanysi Muxenbcon A.@| , Ye6orapesa 10.10., Esokumona E.IT. Vicropus PocTOBCKOII IIKOBI aKyIIepcTBa
u ruHeKoyoruyn (K mpasgHoBaHuio 90-meTrA POCTOBCKOrO rocyAapCTBEHHOTO MEIULIMHCKOTO YHUBepcuTeTa). MeduyuHnckuii
secmHux F0za Poccuu. 2021;12(1):98-104. DOI 10.21886/2219-8075-2021-12-1-98-104.

KonrakTHoe muno: Yeb6orapesa IOnusa IOpbesHa, chebotarevajulia@inbox.ru.

History of the Rostov school of obstetrics and gynecology
(to celebrate the 9oth anniversary of the Rostov State Medical
University, Ministry of Health of Russia)

| A.F. Mikhelson|, Yu.Yu. Chebotareva, E.P. Evdokimova

Rostov State Medical University, Rostov-on-Don, Russia

In November 1915, the Russian University of Warsaw appeared in Rostov-on-Don, which later became the Donskoy Uni-
versity, and in the present — the Rostov State Medical University. The Department and clinic of obstetrics and women’s diseases
in Rostov-on-Don were set up as part of the medical department of the University of Warsaw, which was evacuated to Rostov-
on-Don also in 1915. The founder of the Department was a doctor of medicine, Professor Anastasiy Alexandrovich Sitcinski.
The Rostov school of obstetricians and gynecologists, which is distinguished by continuity, the presence of family dynasties,
observance of traditions in the transfer of knowledge, skills, and moral qualities, began with the activities of this doctor. The
stages of development of the Rostov school of obstetrics and gynecology presented in the article are of current importance in the
aspect of studying problems related to the history of medicine. In order to analyze the scientific directions of the Rostov school of
obstetrics and gynecology, the peculiarities of the work of the departments of obstetrics and gynecology of the Rostov state medi-
cal University were studied. The assessment of continuity in scientific work and practical activities were carried out. The article
presents the features of the development of the Rostov school of obstetrics and gynecology over the past 90 years. The work of
individual departments of obstetrics and gynecology, their scientific directions were analyzed.

Keywords: Rostov school of obstetrics and gynecology.

For citation: Chebotareva Yu.Yu., Evdokimova E.P. History of the Rostov school of obstetrics and gynecology
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VCTOPYIA POCTOBCKOM IIKO/IBI AKYIITEPCTBA M TTHEKOJIOT U
(K TIPA3[THOBAHMIO 90-7IETVSI POCTOBCKOT'O TOCYIAPCTBEHHOT'O

MEIVILIVTHCKOI'O YHVBEPCUTETA)

ANNIVERSARY
okTsa6ps1 2020 T. mcronHMNIOCh 90 et
C TOTO MOMEHTa, Kak sKeHckmit Memm-
LVHCKMI MHCTUTYT BOIIET B COCTaB
Mepuiuackoro  ¢axynsrera Cesepo-
KaBkasckoro yHmBepcuTeTa, U, COITIACHO PaCIOPSKEHUIO
Hapxommnpoca n nocranosrennto LIVIK u CHK CCCP, 6bit
OCHOBaH PoCTOBCKMIT MeAMIIMHCKMIT MHCTUTYT. PocToBCKmMit
TOCYIApCTBEHHbII MEJUIVHCKUI YHUBEPCUTET — OJHO U3
crapeilimx y4eOHbBIX 3aBefjeHIil Halllell CTpaHbl. B Hos6pe
1915 r., B nmepuoy, Ilepsoit MupoBoii BoiHb B PocToB-Ha-
JloHy ObII 9BaKyMpoBaH BapliaBcKmil YHUBEpPCUTET, CTaB-
mmit BoocnefcTsum JloHckum yHmuBepcureroM. B 1925 T
JoHckoit yHuBepcureT 6bU1 HepenMenoBaH B CeBepo-Kas-
Ka3CKIil rocylapcTBeHHblit yHuBepcuteT. C 1965 I. MHCTUTYT
mprobpeTaeT CTaTyC COI3HOIO MOJYMHEHNUS M CTAHOBUTCS
PocToBckMM rocyjapcTBEeHHBIM MEANLIMHCKIM MHCTUTYTOM.
B moceBoeHHbIe TOABI GOMBIION BK/IAJ B PasBUTIE HAYKIL,
oOydeHNe 1 BOCIUTAHNUE CTYAEHTOB BHECM 3aC/Ty)KEHHbIE
mesiteny Hayku mpodeccopa H.B. [Tanuios, I1.A. Cokonos,
E.M. I'y6apes, B.A. Huxonbckuii, A.H. Topauenxo, A.P. Xa-
Hamupos, ILII. Kosanenko, I1.5. Jlenpuyk, A.A. Konocosa,
E.K. Anmumosa, B.J. Pycakos, kaBanep opaeHa JleHnna mpod.
T.JI. Anosua u mHOTME ApyrMe. B 1980 1. 3a sacmyru B fmene
MOTOTOBKM KaJPOB MEQMI[MHCKUIT MHCTUTYT ObLUI Harpa-
IeH opaeHoM JIpy>xObr Hapomos [1].

Kadenpa n x1mHMKa akyliepcTBa U XKEHCKUX 6ose3Heit
B PocTtoBe-Ha-JloHy ObUIM OpPraHM30BaHbI B COCTABE MEMM-
mHCKoro akynbrera Bapirasckoro yHmsepcurera. Popo-
Haya/IbHMKOM Kadepbl CTall JOKTOP MeVLIMHBL, Ipodeccop
Amnacracuit Anexcangposud Cunnackuii [1, 2]. C ero ges-
TeJIbHOCTM HauMHaeTcs PocToBckasd ILIKO/Ma aKyLIepoOB-TH-
HEKOJIOTOB, KOTOPYIO OTJIMYAIOT IPeeMCTBEHHOCTb, CTPeM-
JIeHVe K PasBUTUIO IPMOPUTETHBIX HAyYHbIX HaIlpaB/IeHMIL,
coOtofieHne BpadeOHBIX TPAVILIMII B Iiepefjade 3HAHNUIL, Ha-
BBIKOB, HPABCTBEHHBIX Ka4eCTB.

YuuTbiBas BCe BBIIIEU3TIONKEHHOE, 3TAMbl (POPMUPOBA-
HIA LIIKOJIBI aKyIIePCTBA U TMHEKONIOI MM VIMEIOT aKTyaIbHOe
3Ha4YeHMe B acleKTe U3y4eHNs IpobyIeM, CBA3aHHBIX C UCTO-
pueit MeguiyHbL lenblo MccieoBaHMsA CTalo IPpOaHAIU3N-
POBaTh TAIbl PA3BUTUA POCTOBCKOI IIKO/BI aKylIepCTBa 1
TVHEKOJIOTMM IIyTeM M3y4eHMs MICTOPUYECKOTO HaC/Ie .

M3y4eHbl TpyAbl OCHOBOIOTIOXKHMKOB aKYIIEPCKO-TMHe-
KOJIorn4eckoit cmyx6s B PocToBckoit obmactu. IIpoBenena
OlIeHKA IIPeeMCTBEHHOCTH B HAyYHbIX paboTax.

Vicropusa BOSHMKHOBeHMA Kadefpbl U KIMHUKM «aKy-
IIepCTBa ¥ XKEHCKUX OonesHelt» B PocroBe-Ha-JJoHY OGepér
CBO€ HavaJIo ¢ KoH1a 1915 1., Korma oHa 6bI1a CO3aHa B COCTa-
Be Me[IMLIMHCKOro (haKy/IbTeTa BapiuaBckoro yHuBepcurera,
9BaKynpoBaHHOro B Pocros-Ha-/lony B pasrap Ilepsoit Mmu-
POBOIt BOIHBL Bo3riaBun eé fOKTOp MeguumHel, mpod. A.A.
CULVHCKMI, KOTOPOTO CYMUTAIOT YY€HMKOM BbIfIAIOIIETocs
POCCHIICKOTO 1 COBETCKOTO aKylllepa-riHeKosmora JMutpus
Ocxkaposnya Orra. Vima nocnegaero Hocut PefepanbHoe ro-
CylapcTBeHHOe OI0IKeTHOe HayyHoe yupexeHue «Hay4Ho-
UCCIIeNOBATeIbCKNIT MHCTUTYT aKyIIepCTBa, ITMHEKOIOTUN 1
perponykronorun umennu J1.0. Orra» B Canxt-Iletepbypre.
Hamn o6napyskeH 6ymMakHBIII BapuaHT mybmkanuy «/lede-
HIfe 3apa3HbIX [OCTIEPOLIOBBIX 3a00/IeBaHMII B TOMIOCTU Mart-
Ki», n3gaHHoit B 1904, B Cankr-Ilerepbypre [3]. ABTop —
nokrop MeamumHbl A.A. CULMHCKMII, acCUCTEHT KIVHU-
YEeCKOTO IIOBMBAIbHOTO TMHEKOJIOTMYECKOTO MHCTUTYTA U
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akyurep gsopuosoro rocuurans B Cankr-Ilerep6ypre. Ilpe-
nucnoBue Hamucano npogeccopom [1.0. Orrom. AHacracuit
AnexcanpipoBud ¢ 1909 r. 3aBefioBan Kadenport aKyuepcTaa
U XKeHCKUX 6ore3Helt JKeHCKOro MeIMIMHCKOTO MHCTUTYTA, C
1914 r. — xadepnpoit Bapurasckoro yuusepcurera. Ilocre spa-
Kyauuu B 1915 . mog pykoBopcTBoM A.A. CHIIMHCKOTO ObIIN
OpraHNM30BaHbI Kadeapa ¥ KIMHMKA aKyLUIEPCTBA ¥ )KEHCKIX
6omesHelt JJOHCKOTO YHMBEpPCUTETA, HAYYHBIMI HAIIPaB/ICHM-
AMI KOTOPOJL CTaIy JIeYeHNe TOC/IePOfIOBLIX OCTIOKHEHUIT 1
IIacTudeckas Xupyprus. KnmHuka cTaHOBUTCA MeCTOM BO3-
HUKHOBEHNS POCTOBCKOII ILIKO/MBI aKyIepOB-TMHEKOJIOTOB,
OJJHAKO €€ OCHOBAaTe/leM CUMTAIT MOKTOpAa MEAMIIMHCKMUX
Hayk, npodeccopa Conosbésa Oenopa Anekceesnda [4].

Ilo pannpiM nurepaTypnl, Pemop AnexkceeBUY pOLUII-
cs B 1879 1. B ceMbe yunTens, o OKOH4YaHMM XapbKOBCKOTO
YHUBEPCUTETA OH CTaJl HAYYHBIM COTPYIHMKOM, 3alIUTUII B
1908 r. pyccepTanyio ¥ IOBBIIA/ 3HAHMA 110 aKyIIEPCTBY I
ruHexonoruu B lepmanum u ABCTpun, B KIMHMKaX bepnuna,
Ipesnena, Benst [4]. B 1911 r. ®.A. ConoBbéB cTajI IpUBaT
IOLIeHTOM Kadelpbl aKyIlepcTBa M IMHEKOIorny XapbKOB-
CKOTO YHUBEpPCHUTETA 1 3aBe[YIOLUIMM ITOBMBAIbHOI IIKOJIBI.
B nepnop rpaxkgaHckoit BoitHbl Peop AjtekceeBud paboTa
cekperapeM NpOo(decCrOHaIBHOIO COK3a BOEHHBIX Bpadelt,
IpefcenaTesieM MIAALIMX IIperofaBaTeneii Mefgaka Xapp-
KOBCKOTO YHUBEpPCUTETa, a B 1919 r. Bblexan B Pocros-Ha-
Hony, re B To BpemaA Haxoaunaack ero ceMbs. ®.A. Conobbés
4uTasl IeKIun B POCTOBCKOM ropoficKOM >KeHCKOM MefIUIIVH-
CKOM VMHCTUTYTe, a mocie cMept CuinuHckoro ConoBbéBa
u3bupaior 3aBexyrowum Kapenpoit. OH ykpemser Kadeapy
U K/IVHUKY BpadeOHBIMI, HayYHO-TIeAarornIecKumim 1 1abo-
paHTCKuMM Kagpamu. HayuHbiMy HanpasaeHUs MU Kadeapst
CTAHOBATCSA OINlePaTMBHASA IMHEKOJIOTUsA, TMHEKOIOTMYecKas
9HJOKPUHOJIOTY, MHOTOIUIONHAsA OepeMEeHHOCTb. Y4eHM-
xamu npogeccopa ConosbéBa cuntaor Iletpa Vnpnya Cu-
nmuHa, laBpumna KnumenrtpeBuya Yepemaxmua, Hukomas
Bacunpesnya Kpynennuxosa, Jlrogsura bopucosuua Teo-
nopa, Ilerpa SkoBneBuua Jlempuyka, Gnarogapsi KOTOPBIM
¢dhopMmpoBaach Hay4Hast IIKOIA, Ije IPOCIeXNBAIACD IIpe-
€MCTBEHHOCTb IIOKOJIEHUIT I Nlepefjada HAaKOIJIEHHOTO OIIbITa
[4]. Brarogaps cnaskeHHOI paboTe Kadenpbl ObUIN U3YIEHBI
IIPOIIECChl, PACKPBIBAIOLINE SHIOKPUMHHbIE MEXaHU3MbI TI'M-
HEKOJIOTYeCKIX 3a00/IeBaHIIT, YTO OTPAKEHO B CIEYIOIIMX
nyonukanmsx: «O runodusapHoI Tepanuy B IMHEKOTOI Y,
«Cxema B3aMOOTHOUIEHUII AMYHUKOB C IPYTUMM JKe/le3aMu
BHYTpeHHell cekpenun». Hammicanel MoHorpaduu «OpHo-
SIALIOBBIE ONMU3HELbI», «DIEeKTPOTEPANus B TMHEKOJIOTUI»,
«ITogroroBka 60/MbHBIX K omepanuu» [4]. B 1922 r. ®.A.
Co10BbeB OPraHM30BaNI KypHaN «MeguIyHCcKas MBbICIbY
U CTa/l €ro peJakTOpoM. B pefakI[MOHHBI COBET BXOIN
npodeccopa H.A. Boropas, I1.B. Hukonbcxmit, [ILV. Ompus,
K.X. Opnos, A.M. FOwenko, B.I1. Bosuecencknit u ap. IIpod.
@.A. ConoBbéB TakKe aKTUBHO paboTan M B JPYTUX M3Ja-
HUAX, ABJAACH PEAKTOPOM OT/le/la OXPAaHbl MATEPUHCTBA 1
MIIafileHYecTBa )XypHanos «CoBeTckas MeaunyHa CeBepHOro
KaBkasa», «AKyLIepCTBO U XXeHCKue 60/me3Hn», «MenummH-
ckoe o6o3penne Hinkxuero IToBomkbs» un gp. Hammcan gBa
paspena B GyHAaMEHTATbHOM PYKOBOJCTBE MO I'MHEKOIOT N
(mop pemakuueit JI.A. Kpusckoro) [5].

Ha xadenpe 6onplioe BHUMaHME YAEISIOCH Te4eOHOI
pabore. Pa3pabaTbiBaoch olepaTiBHOE JIedeHNe TIHEKOMO-
TMYEeCKUX CBUIIEN, OB CKOHCTPYMPOBAHBI CAMOJEPIKALIN-
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ecs MHCTPYMEHTBI LA IVTACTUYeCKUX Ollepalnil Ha Barajim-
1l ¥ TPOMEXHOCTH.

Yepes mkony deopa AnekceeBuya IPOLIM COTHU Bpa-
4el, IOy 4MBIINX BBICOKIE KBATN(VKALI, LEIBII P yde-
Hukos-nocnegosareneit. [LK. Yepenaxun cran saBefyommum
kadenpoit B TopproBckoM MeguHCTUTYTe, VI.B. Kpynenun-
KOB, Bosrasun otaen HVW kypopronorun B KucmoBopcke.
JTronsur Bopucosuy Teomop ¢ 1932 r. 3aBemoBan kKadenpoii
aKylLIepCTBa M TMHEKOIOTUM IeAMaTPUIecKoro (akyibrera
PocroBckoro-Ha-J[oHy MeAMIIMHCKOTO MHCTUTYTa [2, 4]. B
Hauaje Bermkoit OTedecTBeHHOI BOIHBI pod. JTropsur bo-
PUCOBMY CITYKIJI HA4Ya/IbHMKOM XMPYPIMYECKOTO OTHe/IeHNs
9BAaKOTOCIIUTAJIA, 3aTeM ObUI IepeBelieH 3aBef YoM Kade-
Ipoii aKymepcTBa 4-ro MOCKOBCKOTO MeAVHCTUTYTa (1942—
1943 rr.), a B 1943-1946 rr. pabotan 3aBe YoM Kadenpoii
TaKOJl )Ke KIMHUKYU B ACTPaXaHCKOM MeguHCTUTyTe. OfHO-
BPEMEHHO — IVIaBHbII1 Bpad 06/1aCTHOr0 ACTPaxaHCKOTO OH-
KOIMCIIAHCepa, KOTOPbIN caM OPTaHM30Ba M OCHACTUI pa-
IMeM 1 PEeHTI'€HOM, ITIABHBI/ OHKOJIOT M aKyIllep-TMHeKOIOT
ActpaxaHnckoit oomacti. C 1945 no 1948 rr. JTiogsur bopuco-
BIY PYKOBOZIM/I TMHEKOJIOTMYECKMM OTfeneHneM PocToBcko-
IO Hay4YHO-UCC/IE0BATe/IbCKOTO OHKOJIOTMYECKOTO MHCTUTY-
ta. C 1948 1mo 1963 rr. 3aBemoBan Kadegpoil akyuepcTsa u
IMHEeKOIorny YepHOBUIIKOTO MEIMHCTUTYTA [2, 4].

HoBblit BUTOK B MCTOPUY Pa3BUTHA aKYILIEPCTBA U IMHe-
konoruu B PocroBe-Ha-Jlony cBa3aH ¢ yuyeHnkom @.A. Co-
nospéBa npodeccopom Ilerpom fxosneBudem JlenbayKoM,
KOTOPBIIT B 1934 I. cTa 3aBenylomuM Kadegpoii akyliepcTsa
U TUHEKONIOTMM POCTOBCKOTO MEAMLIMHCKOTO MHCTUTYTA U IO
NpaBy CYMTAETCA MATpMapXoM PocTOBCKOII LIKOMBI aKylle-
POB-TMHEKOTOTOB [6].

I1.4. Jlenpuyx popmnca 1898 r. B 1. PoctoBe-nHa-/lony, B
1916 1. OKOHUYMI MY>KCKYIO TMMHa3MI0, B 1922 I. — MeauImH-
cknmit dakynpret J[JoHCKOrO yHUBepcuTeTa, B 1935 I. 110 COBO-
KYIHOCT) HAay4HBIX paboT eMy NpUCBOEHA y4eHas CTeleHb
KaH/IM/IaTa MEJUIMHCKUX HAyK ¥ OH 3aIUTU/I JOKTOPCKYIO
muccepTanyio (2, 4, 6]. B mapre 1937 I. yTBep>KA€H B CTelIeHN
IOKTOpa, a B anpene 1938 . — B y4€HOM 3BaHMM ITpodeccopa.
Ha kadenpe npomo/mKumm HayyHOe HallpaB/IeHNe, 3a/I00KeH-
Hoe A.®. ConoBbeBbIM, CBA3AHHOE C M3YYEHMEM MEXAHU3MOB
PasBUTUA 9HIOKPMHHBIX T'MHEKOTOTMYECKMX 3a00JIeBaHMIL.
IIpropuTeTHBIMM CTA/IN MICCIEIOBAHNA B 0OIACTH e TCKOI 1
HOZIPOCTKOBOJI I'YTHEKOIOT M, BBIIIONTHEHHbIe yueHnuamu Ile-
tpa fxosnesnya B.II. IOposckoii, JI.A. brymrern, A.C. 3a-
BOoBOIL. B 1956 1. Ha 6a3e PHUIIAII 65110 CO31aHO HIEPBOE,
enuHcTBeHHOE Ha CeBepHoM KaBkase, oT/ienieH1Ie TYIHEKOIO-
UM JEeTCKOTO BO3PACTa, Ifie 110 PacHopsKeHno MuHsapasa
MIPOBOAM/IACH TIOATOTOBKA CIIEIMAIMCTOB — JEeTCKUX TMHe-
KOJIOTOB — V3 NIeAYaTPOB B KIMHIYECKOI OpAMHATYpe.

Hayunble nccnefoBanms Kadenpbl ObIIM CBA3aHBL C U3-
y4yeHVUeM AMCPYHKIMOHATBHBIX MAaTOYHBIX KPOBOTEUEHMII,
Oecrionnsi, aMeHOpey, CUHAPOMA CKIEPOIOIMKIUCTO3HBIX
AUYHUKOB, MIIOMBI MaTKI [7, 8].

Pemanuch Hay4Hble BOIPOCHI, CBSI3aHHDIE C TPAHCIIAH-
Talyell TKaHM SHAOMEeTpPUA U AUYHUKOB B YCTIOBUAX 9KCIIe-
PMMeHTa Ha XMBOTHBIX. HeoOXOAMMOCTD IO BO3MOXKHOCTHU
Oepe>XHOII, IafAIell Tepaluy HEIOJTHOLEHHO (YHKLNO-
HUPYIOIIUX AMYHUKOB IPUBEIA K IIONBITKE IePecajku MX
tkaHn. Yuenuk IL.A. Jlempuyka, gouent A. M. KmmmMmHuk
paspaboTan MeTOJ IIPOTOYHOIO KAaIle/IbHOTO KOHCepPBMPO-
BaHIA TKAHU SAMYHVUKOB, KOTOPBII C YCIIEXOM IPUMEHAETCS
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He TO/IbKO B TMHEKO/IOTMM, HO U IIpU KOHCEepBALUU TKaHell B
xupyprun [7]. MaTepuabl 9TUX UCCIE[OBAaHNII HAIIIU CBOE
oTpakeHIe B MoOHorpadum «PempopyKTuBHasA (QYHKIUA B
OHTOT€HEe3€ 4e/I0BEKa», OTBETCTBEHHBIM PEJAaKTOPOM KOTO-
poit 660 I1. £1. Jlenpuyk [9]. XoTenmoch 651 OTMETUTD CAMOTO
raBHOro nomoiHuka Ilerpa fkosneBnya — crapurero ja-
6opanTa CamoBHy4eHko A.V. AHHa VIBaHOBHA BBIIIOJIH:A/NA
BCe HeOOXOAVIMbIE METORMKI 9KCIIEPUMEHTAIbHOTO MCCTIEf0-
BaHI, BK/II0Yasl IpOBeJleHNe TOT/la MHHOBAIMOHHBIX TOPMO-
HaJIbHBIX METOJMK.

Kpome Toro, HayuHble HampapieHus: Kadempbl ObUIn
HAIpaB/IeHbl Ha M3ydeHMe TyOepKyse3a IONOBBIX OPraHOB
(x.m.H. Bemepman Huua AmaToBHA), Omyxojeil MaTtku 1
anyHukoB. Kadenpa saHumanace nsydeHneM IpogumIakTii-
KI TYHEKOJIOTMYeCKOlt 3a60/1eBaeMOCTH, BK/IIOYast MacCOBbIE
npoduIaKTUYecKue OCMOTPBI JKEHINUH, pabOoTALMX Ha
[IPOMBIIIIEHHBIX MIPENIPUATISX, 0003Ha4YeH BEKTOP B pabo-
Te YKeHCKOI KoHCympranyu [10, 11]. C mpuxomoM HOBOTo Ho-
KOJIEHMsI MCCIIefoBaTe/Iell Ha Kadepe Hadamy MHTEHCUBHO
paspabaTbeIBaThCs BOIPOCH! ePUHATAIBHOI OXPAHBI IIOfA.
B pa6borax H.B. PeimamnteBckoro u B.J. OpnoBa Obin ipen-
CTaBJIEHDBI JJAaHHbIE 110 PErY/ALMN CEPHEYHOI JIeATeTbHOCTH
IUTOfIa 11 HOBBIE B3IVIA/bI HA IIATOT€HE3 ¥ IIPYHLIMIIBI Ie4eHIA
IIpeXIeBPEeMEHHBIX POJIOB.

ITerp flxoBneBnd Jlempuyk O6blT aBTOpOM 120 Hay4HBIX
pabort, B ToM 4ncie 2-x MOHOrpaduii, 2-X IJIaB B MHOTOTOM-
HOM DPYKOBOJICTBE «AKYLIEPCTBO U TMHEKOJOTHUA», 2-X ITIaB
B II0COOMY I/Is1 YIaCTKOBBIX Bpayeil, 5-TU HayIHO-TIOMY/ISAP-
HBIX OPOLIIOP U Psifia METOAMYECKIUX pekoMeHparmit. [log ero
PYKOBOZCTBOM M3aHO 7 COOPHUKOB HAYIHBIX TPYHOB, HAYI-
HO-TIONy/IsIpHasi KHUra «Matb 1 pebeHOK», psifi Hay4HO-II0-
nyaspHbix 6pourtop [6]. I1. fI. Jlenpayk — wieH HmpaBIeHNUs
U IIOYeTHBIN 4ieH BececorosHoro n Beepoccniickoro HayqHbIX
001IIeCTB aKyLIepOB-TMHEKO/MOToB, [IoYeTHBIIT MpefcefaTeNnb
U TIpeficefiaTeb HaYYHOro OOI[eCTBa aKyLIepOB-IMHEKOJIO-
roB PocToBckoit obmacTy, pefakTop paspena « AKyLIepcTBoO
VI TUHEKOIOTU» B bosnbioit MegquiimHCKon DHIUKIOEeNN,
YJIeH PeJAKIIMOHHOI KOIIETUM XXypHaja « AKYIIEPCTBO U T -
HEKOJIOTUsA», WieH KoMuccuu pofoscromoskenns HK3ppasa
PCOCP, yyacTHUK IATH MeXTyHapOIHBIX KOHIPECCOB, Jie-
myraT Pocrosckoro Topopckoro CoseTa JiemyTaToB TpPy#s-
mmxcA 11 u 1T cospios. I1. . JIenb4yk — OTIMYHMK 3[paBo-
oxpaHeHus, HarpaxpeH Oppenom «3Hak [lodera» u lecAThbIO
Memanamu [6].

B KIMHUKe BBIIOMHAMINCH B IOTHOM 00BEMe BCe TMHe-
konmornyeckne onepauyu. Cam Iletp SIkoBneBud 6bUT mpe-
KPAacHBIM XMPYPIOM U CTOSJI 33 OIEPaLMIOHHBIM CTOJIOM JIO
80 net. CBOE MacTepCTBO Mepefian TaKuM KopudesiMm pocToB-
CKOJl IIKOJbI aKyIIepOB-TMHEKONOroB Kak J.A. Kosanesa,
JLO. Jropmupckas, T.H. Jenmcenko, E.II. EBpoxmmosa.
OrpomHoe BHuMaHue Ilerp SIkoBIeBMY Yess/l IOBBIIIE-
HUIO KBaMTU(UKALVY Bpadeil, Ha IIPOTSHKEHNN JIeCATKOB JIeT
Bo3rIaB/sisi OOIACTHYI0 KOMUCCHIO TI0 POZOBCIIOMOXKEHUIO.
Cunrarrt, uyro Ilerpom fIKoBIEBMYEM CO3JaHA IIKOMA AKY-
mepoB-ruHekonorop CesepHoro KaBkasa, IOCKONbKY IIOf
€ro pyKOBOJICTBOM BBINO/IHEHO 6oiee 300 Hay4yHBIX padoT, B
TOM 4uciie 15 TOKTOpCcKuX 1 45 KaHOUOATCKUX JUCCePTaLNIL
[2, 4, 6]. Cpenn yuenuxos Ilerpa SkoBneBnda — Tpu AMpeK-
topa HI, neBaATh 3aBenyooIux Kadenpamu, IATb JIOEH-
TOB, IATb CTAPIIMX HAYYHBIX COTPYAHMUKOB. 3aCTy>KeHHbIN
mearenp Hayku PCOCP I1.4. Jlenpuyk sABnAeTCA OJHUM U3
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opranmsaropos u pykosoputeneit HVW akymepcrsa u me-
muatpun r. Poctos-Ha-Jlony. I1.4. Jlenbuyk pykoBopun Kade-
mpoii B Tedenue 43 et (1936-1979 rT.), Ha 90-M romy XXM3HI
yILIeT Ha TeHCHIo (2, 4].

Hossiit aTan Havacs ¢ 1985 1., koria Kadenpy BO3I/IaBuiI
npod. Huxormait Bragumuposnd Peimanrescknit. OH pyKoBo-
IWT elo B TedeHue 18 yeT. 3a 3Tu rofpl Ha Kadenpe paspa-
60TaHBI yHUKATbHbIC HAYYHbIe HAIIPABJICHNA 110 IIpobIeMaM
TIepUHATOIOT MM, ONEPATUBHON I'MHEKOIOIMHU, TPAHCCEKCya-
7M3Ma, MEHOIIay3a/IbHO TOPMOHAJIbHOI Teparui [2, 4]. Por-
MalueBcKmit pogunca 1 ausaps 1945 r. 8 Pocrose-na-/lony
B ceMbe Bpadeil. B 1969 r. okonumn Pocrosckmit rocymap-
CTBEHHDIN MeMUMHCKUI MHCTUTYT. B 1971 . — xnmuuyve-
CKYI0 OPAMHATYPY Ha Kadefpe aKylIepCTBa U TMHEKOJIOTHN,
MOCTYNM/I B acOupaHtypy. B 1974 r. samumrun Kanpupat-
ckyto puccepranuo. C 1974-1984 rr. paboran acCuCTeHTOM
kadenppl aKylepcTsa U ruHekonornu. B 1985 1. sammrin
TOKTOPCKYIO AMCCEPTALMIO ¥ B 3TOM XK€ TOAy OblI n3OpaH
3aBeAyIOIMM Kadefpoil axylepcTBa U TMHEKONIOrMu. B
1986 1. — yTBepX€H B ydeHOM 3BaHMM npocgeccopa. Ha
Kadenpe mepBbiMu B POCTOBCKOI 067acTy Havyanu 3aHMU-
MatbCsl pa3pabOTKOIl 11 BHEAPEHNEM OCHOB II€PUHATAIBHON
MeJUIVHBI, BK/II0Yas Y/IbTPa3BYKOBbBIE, [JONIJIEpOMETpuYe-
CKIe M KapfMOTOKOrpaduyecKkye METOAbl AUATHOCTUKN B
aKyIIepCcTBe U TMHEKONIOTUI. Y UCTOKOB cTosmn mpod. A.O.
MuxenbcoH, gor. A.A. Oxopokos, A.E. Bonkos. ITpod. I1.0.
BymrsipeBa BHecma GOMbIION BK/IAf B M3ydeHMEe MEHOIAY-
3a/IbHOJ TOPMOHaIbHOI Tepanuu. [Toy pyKoBo#cTBOM 3acy-
»KeHHOTO Bpada P®, mpod. H.B. PrimaleBcKOro 3amuineHst
2 IOKTOpCKMeE U 28 KaHAMJATCKUX AVCCEPTALI, BHIITYILE€HBI
B cBeT 4 MoHOrpaduu, paspaboTaH psAf HOBBIX METOHOB JVa-
THOCTUKM, JIE4EHNA ¥ ONIEPAaTUBHBIX BMEIIATENbCTB, KOTOPbIE
3aluuleHpl nareHTaMu. Hukomait Bragumuposud — aBTop
6oree 120 Hay4HbIX paboT. ITog €ro pyKOBOLCTBOM KOJIIEK-
TUB Kadegppl HEOTHOKPATHO IIOIyYas TPAH/BI OT hapMaries-
TUYECKUX KOMIIAHUIT U OOI[eCTBEHHBIX (DOHMIOB 3a JIydllye
IIPOEKTbI HAY4YHbIX MCCIENOBAHMUI, Pe3y/IbTaThl KOTOPBIX I10-
JIy4asIy BBICOKYIO OLIEHKY Ha Che3flaX aKylIepOB-TMHEKOJIO-
roB Poccnn, a Takoke MEXyHapOJHBIX CMMIIO3MyMaX.

B 2002 r. xadenpy BO3ITaBWI A.M.H., pod. Bragmmup
MBanosuy Opnos. OpgHOBpeMeHHO, ¢ 1983 1. mpod. B.JL
Oprnos ABnANCA UpeKTopoM PoCTOBCKOTro Hay4HO-MICCIEH0-
BaTe/IbCKOrO MHCTUTYTA aKyllepcTsa u neguarpun M3 PO.
B 1988 1. oH ycnemHo 3amuUTUI JOKTOPCKYIO IMCCEPTALINIO
Ha TeMy: «KmHIKO-9KCIIeprMeHTaIbHOE 060CHOBAHIE [iVia-
THOCTUKI U HEMeMKaMeHTO3HOI Tepalnyt HeKOTOPBIX GopM
HeBBbIHALIMBAHNS OepeMeHHOCTI». B 1991 . eMy npucBoeHO
3BaHue npocgeccopa.

Hayunble mHTepecer mpodeccopa B.JI. Opnosa oxsa-
TBIBA/IM ILIMPOKUII KPYr Hambojee aKTyaJbHBIX IpoOIeM
aKylIepCTBa, I'MHEKOJOTMM VM IIepMHATaIbHOM MENMLIVHBIL.
ITog ero pyKOBOACTBOM MPOBENEHbl MHOTONIETHUE (YyH-
ITaMeHTA/IbHbIe JVICC/IEOBAHMSA, CBA3aHHbIE C M3y4YEHUEM
TEOPeTUYECKMX ¥ MPAKTMYECKMX ACHEeKTOB HAaTOJIOTUM pe-
MpOAYKIUK. BriepBble B MMPOBOII IpakTUKe MpodeccopoM
B.JI. OpoBbIM YCTAaHOBJIEHBI MeXaHU3MBI (OPMUPOBa-
HUA TECTAlMOHHOM [JOMMHAHTBI, a TaKKe CylLleCTBOBaHME
3-X TUIIOB (YHKIVMOHANBHON CUCTEeMBl «MaTb-TDIAIleHTa-
IUTOf1», C JOCTOBEPHBIMY Pas/IN4MsIMI B TedeHue OepeMeH-
HOCTHM, POJOB U MepuMHATaAbHBIMU Mcxofamu. Ero ¢yH-
IaMeHTa/IbHble Hay4yHble MCCIEOBAHMA JIETIM B OCHOBY
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paspaboTKM MPUHIUINAIBHO HOBOM KOHIEIIINM HeBBbIHA-
MMBaHMUA OepeMeHHOCTH, MO3BOMWIN Pa3paboTaTbh Oe3Me-
IMKAMEHTO3Hble METOfbI, YAy4lIaoliXe MaTOYHO-II/IalleH-
TapHBI KpoBOTOK. IIpodeccopom B.JI. OpnoBbiM BHepBbie
yCTaHOB/IEHA POIb MOP(]O-PyHKIMOHANBHBIX ACUMMeTPIIT
U GMOPUTMOJIOIMYECKIX 0COOEHHOCTEl )KEHCKOI PeIpOAyK-
TUBHOI CUCTeMbl B ONTMMU3ALUY SKCTPAKOPHIOPAIbHOTO
OIIOfOTBOPEHM U MICKYCCTBEHHOI MHceMuHanuu. Ilox ero
PYKOBOACTBOM BBIABUHYTA U 9KCIIEPUMEHTATBHO 060CHOBa-
Ha HOBas KOHLENINsA O PO/IM IUIOfla B MHUIIMALIMY POJOBOIA
pesitenbHOCTY. OH pasBepHY/ MIMPOKUE UCCIENOBAaHMA IO
U3Y4YEHUIO VHTETPATMBHBIX CBA3ell B TIeMOAVHAMUYECKON
MOAICUCTEME «MaTb-IUTALIeHTAa-IUIOf» U IIOMCKY IIyTeil OIl-
TUMHU3ALMY MaTOYHOTO U IIYIIOBMHHOTO KPOBOTOKA. IIpod.
B.M. OpnoB — unen IIpasnenusa Poccuiickoit acconyanym
aKylLIepOB-TMHEKOIOroB, 4ieH EBpomeiickoil accoumanym
AKyIIEpOB-TMHEKO/NIOTOB, YJIeH PeJaKIMOHHON KOJJIeInn
JKYPHA/IOB «AKYIIEpCTBO M TMHeKonorusa», «BectHuk Poc-
CUJICKOJl accolMaluy aKyLUIepOB-TMHEKOIOrOB». 3a M30-
OpeTaTeNbCcKyI0 pabOTy YHOCTOEH 3BaHMA «3aCIy>KeHHBIN
nsobperarenp Poccum». HarpaxjeH opfeHOM «3a 3acmyru
neper; OrevectBom» IV crenenn, oppeHoM «3Hak IToveran,
Mepanbio «3a gobmectaslit Tpyg». C 1983 1. B PocToBckoMm
HMUN axymepcTBa u nepmatpum Munsgpasa Poccun mop
pykoBozcTBoM mpo¢. B.M. Opnosa cosgansl nmaboparopus
(uUsMOIOrNM U epUHATAIBHOI OXPAHBI IVIOAA, TaO0paTOPMs
MMMYHO(EpPMEHTHOTO aHaN3a, MCIONb3yIollas HOBeIIIIe
paspaboTku 6moTexHONIOINI, opranusoBan LleHTp perpo-
AYKIMM YeNOBEKAa U IKCTPAKOPIIOPATbHOTO OIIOJOTBOpE-
Husi. HaydHast u n3o0perarenbcKas 1esiTe/IbHOCTD IIOMOITIA
B./. OpnoBy co3faTh CBOIO Hay4YHYIO ILIKOJTY, YYeHMKaM KO-
TOPOIT OH IlepefiaBaj OOTaThIll OMBIT U 3HAHUSA OJIECTAIIEro
KIVHULUCTA, AMATHOCTA, TATAHTIMBOTO XMPYpPra 1 yYEHOTO.
ITop, ero pyKoBOACTBOM 3allMILEHbl X BBHINOTHEHBI 22 KaH-
IUJATCKUX M 4 HOKTOPCKMX [MCCEPTAaLMy, OMyOIMKOBAHbI
200 HayuHbIX paboT, 34 m3obpereHus, 3 MoHorpadum,
1 cipaBOYHMK U 28 METOAMYECKUX PEKOMEHTALINIA.

B Hacrosmee BpeMs Kadefpy BO3IIAB/IAET Ipodeccop
Anexcangp HuxomaeBuu PpiMaiieBckuii, f.M.H., Bpau BbIC-
et kBamQuKannoHHolt Kareropun. OH ABIAETCA aBTOPOM
6omee 100 HAyYHBIX ITyOMVKAINIT ¥ METOYECKIX PeKOMEH-
manuit. Anexcanap HukomaeBud IpMHMMAN yyacTue B CO3-
TAHMV HAIMIOHATbHOTO PYKOBOJCTBA IO aKyHIepcTBy B 2007
r. ITo MueHnto 4neH-kopp. PAH, npod. B.E. Pagsunckoro, on
ABJIACTCS ONHUM 13 KOpuQeeB OTeUYeCTBEHHOTO aKyIIepCTBa
[12]. CnerpamucTsl Kadefpbl, PYKOBOAMMOI I.M.H., IPOQd.
A.H. PpIMaIleBCcKuM, BIaJIEI0T CAMbIMJ COBPEMEHHBIMY METO-
IMKaMJ OVAaTHOCTYKY ¥ yledeHVs.. OCHOBHBIMM HaIIpaBJIeHI-
sIMU Ka(ephl SIB/ISIOTCS IIPOO/IEMBI [IePUHATAIBHON OXPAHBI
1053, IPO(IIIAKTHIKA CENTUYeCKUX 3a00/IeBaHMII B aKyIIep-
CKO-THHeKojIorndeckoit kinHnke. Ha kadenpe ocBoeHbI H0-
XUPYprudecKyie MeTO[bl B OIePaTVBHOI I'MHEKOIOIUH, B TOM
YyCiIe OIepalyy BBICOKON KaTeropum CIOKHOCTY (jamapo-
CKOITMYECKN aCCUCTHPOBAHHbIE BIIAra/MIfHble SKCTUPIIALINN),
PEKOHCTPYKTUBHbIE KOMOMHMPOBAHHBIE OLEPALMN IIPU He-
Iep>KaHUM MOYM U OIYIIEHMN >XEHCKUX IIOTIOBBIX OPIaHOB,
OCBOEHBI J BHEIPEHBI B IIPAKTUKY OPUIMHATbHBIE METOMDI
XUPYPrUYeCKOro IedeHNs BapUKO3HOI 60/Ie3HN Ta3a, MUKPO-
XUPYPrudecKiie METOMBI [P TedeHNN OeCIIOfVIsL.

Y4uTpIBasi BO3POCLIYI0 IOTPEOHOCTh B PaCUIMPEHNUN
y4eOHOIT 6a3bl /ISl LieJIeHAIIPABIeHHO U O0jiee Ka4eCTBeH-
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HOJ1 TIOATOTOBKY Bpaueil ¥ HajM4ye HOTOTOB/ICHHBIX Hay4-
HbIX KafIpoB, B 70-e IT. 1o nuunumaruse I1. . Jlenbayka 6buUmm
cosfaHbl elé gBe Kadenppl aKyLIepCcTBA U THHEKOIOIMY —
Ha MefmaTpudeckoM ¢axyabreTe U Ha (aKyabTeTe yCoBep-
LIEHCTBOBaHMA Bpayel.

B navane ot kadegpsl aKyiepcTBa u ruHeKkonoruu Poc-
TOBCKOTO ME[UIIMHCKOTO MHCTUTYTa, KOTOPOIl 3aBefoBalI
npod. IS Jlenpayk, ObUT OT/ENEH CAMOCTOSITENbHbII KypC
IJIS1 TIPENOAABAHNs aKYIIEPCTBA Y TMHEKOJIOTUH CTY/IeHTaM
mefmaTpudeckoro ¢gaxyabrera. Bosrasmia Kypc K.M.H., [OIL.
Banmentnna IlerpoBHa IOpoBckas. YduebHOI 6asoil Kypca
CTanyu PONMIbHBIA JOM N° 2 ¥ I'MHEKOTOTMYECKOe OTJeNe-
HIte ropOonbHUIbI Ne 6. B 1978 I. moljeHTCKUIT Kypc CTam
Kadepoit aKylepcTsa 1 ruHeKomoruy Ne 2 mefyaTpudecKo-
r0O U CaHUTapHO-TUTMeHndecKoro ¢axynabreTos. Ha mpors-
JKEHVI MHOTHX JIeT HAa4a/IbHIUKOM y4eOHOI JacTy Kadeapst
ABNIAETCA K.M.H., mou. E.Il. EBmoknmoBa. C MomeHTa co3pa-
HMA Kypca, a 3aTeM U Kadeapbl el 0€CCMEHHO PyKOBOAMIIA
npo¢d. Bamentuna IlerpoBua IOpoBckas. Tema kaHpmpmart-
CKoil 1 gokTopckoit muccepranuii B.I1. FOposckoit — «Ma-
TepUaIbl 110 M3yIeHNIO (PUSMOTOTUN U TIATOMOTUHN TIOTOBOI
CHICTEMBI [eBOYEK PAHHETO JIETCKOTO M JOUIKOTBbHOTO BO3-
pacta» 1 «CHMHAPOM CK/IEPONONIMKUCTO3HBIX AMYHUKOB» —
MOJIOXKW/IV HA4YaI0 HAayYHBIM HampasaeHusMu kagenpor. C
yuétoM npodunsa ¢akynIbTeToB, Ha KOTOPBIX paboTaeT KO-
JIeKTUB Kadeapsl, ¥ HYXJ| IPAKTIYECKOTO 3paBOOXPAHEHNUA
Hay4HbIe NCCTeR0BaHMs Kadepbl OXBAaTbIBA/IM BOLIPOCHI Iie-
pUHATATIbHONM OXpaHbI I/I0JA, TMHEKOTIOTUY JIETCKOTO U O -
POCTKOBOTO BO3pacTa I BIMSHISI 9KOTOTMYECKUX (PaKTOPOB
Ha YKEHCKYIO PeIPOAYKTUBHYIO CUCTEMY.

B 1985 r. mpog. B.IL. FOpoBckoit B cOaBTOPCTBE C BEAY-
I[VIMM yYeHBIMMU CTPaHbI OBl HAIMCAH YIeOHVK [/ CTyfIeH-
TOB MemuuuHckux BY30B «I[unHekonorus». B 2004 r. mop eé
penaxiert usgaH yaebHnK «IMHEKOIOrys JeTCKOro U IIOf-
POCTKOBOTO BO3pacTa», OGHUM U3 aBTOPOB KOTOPOTO CTajia
yuennna Banentunst Ilerposusl, A.M.H. Ye6oTapesa IOmms
FOpbesHa [13]. B.IL. FOpoBckas sBnsAnach aBTopoM 6osee 250
HAy4HBIX CTaTell, MeTOANYIECKNX PeKOMEH/aLlnIi, y4eOHMKOB.
Ilop e€ pykoBoncTBOM 3ampuieHo okono 20 mmccepranuii,
OffHa U3 HMX — HOKTOPCKasl Ha TeMy «MexaHusmbl popmu-
pOBaHMA CMHAPOMA IONMKMCTO3HBIX ANYHUKOB B IIepuofe
[I0JIOBOTO PasBUTHUSA, KIMHNYECKOE TeUeHNe, POMUIAKTIKA
u nedenne» [14, 15]. Tlocmenusia gucceprarys O6bUIa MOCBS-
IIleHa BO3PACTHOJ 3BOIOLUU CUHAPOMA IIONMKMCTO3HBIX
AMYHMKOB, usydeHueM kortoporo B.II. IOpoBckas saHmMa-
nmach MHorue ropipl. IomyyeHo 3 aBTOPCKUX CBUJIETENTbCTBA,
BKJIIOYAsl IIATEHT B 00/1acTy OMOIOTMYECKOTO MOJEINpPOBa-
Hust CIIKS (cmHApoMa MONMMKUCTO3HBIX SIMYHMKOB) [16].
3a 40 net Ha Kadefpe MOATOTOBICHBI COTHU OPANHATOPOB U
MHTEPHOB, CETOIHA HOCTOoiHO TpymAmuxca B JIITY ropopa,
obmacTu, cTpaHbl. B 06acTu feTcKoit 1 ofpOCTKOBOI IHe-
KOJIOTMM IIPOBOAATCA UCCIEOBaHNA, CBA3AHHbIE C XPOHNM3a-
1V1e1l BOCIIA/INTE/IbHbIX 3a00/IeBaHNUIT BY/IbBBI I B/IATa/INAINA Y
MOJIOIbIX JKeHIVH [17].

JleuebHass pabora Ha Kadenpe BBINONMHAETCA Ha Oa-
3aX TMHEKOTOTMYECKOrO OTHE/IEHNMsI TOPOJCKON OOMbHUIIbI
Ne 6, c yaactmeMm fonjenTa Kadenpol EBoknmosoit E.IT., k.M.H.
Ipeuxo E.IL., popnibHOrO OT/eNeHNs TOPOLCKOI OObHUIIBI
Ne 6 — x.m.u. Ilogropnoro JI.B., meTckoro axymiepcko-ru-
HeKOomorneckoro kabuuera MBY3 «Jlerckas TONMMKIMHMKA
Ne 45» ¢ yuactueM foleHTa, A.M.H. Yeborapesoit 10.10.
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B HacTostiee BpeMs Kadegpoit pyKOBOAUT [.M.H., IPOQ.
IetpoB FOpmit AnexkceeBud. Ero 0OCHOBHOJ NMOMOIIHMK —
crapumii nmab6opant kadenpol Peoxkuna FO.H. Ona Bemér
BCIO JOKYMEHTALMIO 10 Kaeape 1 METOAMIECKYIO paboTy.

B 1972 1. B cBsA3M C BO3pacTaleil IOTPebHOCTDIO B 110-
BBIIIEHNN KBaMMQUKALUM CHELVAINCTOB 110 MHUIVATIBE
I1.51. Jlenpuyka Obina copMMpOBaHa CaMOCTOATENbHAS Ka-
¢denpa akymepcrBa u ruHexonoruu Ne 3 OITK u IIIIC, xo-
TOPYIO CO IHA OCHOBaHMA M 70 1986 TI. BO3IIaB/sAaa mpod.
Onpra Vcaakosna bapcykosa. [Tpod. O.J1. bapcykoBa — aB-
Top 150 Hay4HbIX PabOT. B X 4MCIO BXOAAT MCCTIEROBaHMA,
MOCBSIIIEHHbIE COCTOSHUIO 30POBbsI >KEHIIIH, PAaO0TAOIINX
B OTpac/AX IPOMBIIIIEHHOCTH U Ha TpaHcnopTe. Cpeay HUX
— MoHorpadusa «KeHckas KOHCY/IbTals» U YIITyOTeHHbIe
paspaboTKy OOIIVX IIONOXKeHuit 1mo TeMaM <« KeHmuHa n
IIpou3BOACTBO», « KeHmmnHa n ceno» u gp. C 1974 mo 1986 rr.
O.J. BapcykoBa sBsIach 4ieHOM ceKiy « OXpaHa )KeHCKO-
ro tpyga» HMIM AMH CCCP. YyacTBoBasia B CO3JJaHIN BCe-
COIO3HBIX IIPOTPaMM I10 OXpaHe 3[0POBbs U TPY[a KEHILMH U
MEX/IYHapOJIHOM KOHIpecce aKyIlepOB-TMHEKOIOroB B 1973
I. B Mockse. Harpaxxyiena sHakoM «OT/IMYHYK 3[[paBOOXpa-
HeHus» [2, 4].

B 1986-1987 IT. 06513aHHOCTU 3aBENYIOLIEro Kadexpoit
uctonHsAn pou. Pymonsd  Anexcanpgposnu JlomeHgenby.
C 1987 mo 2000 rr. xadenpoit 3aBegosan npod. Bragummp
VBanoBuy OproB, OJHOBPEMEHHO ABMIAACh AUPEKTOPOM
PocTOBCKOrO Hay4YHO-JCCTIEIOBATENbCKOTO MHCTUTYTA AKY-
HrepcTBa ¥ mepgmatpuy, a ¢ 2000 mo 2010 rr. — f.M.H., 1pod.
Vpuna Onerosna bymreipesa [1].

C 2010 r. pyxoBoanT Kadenpoit 3acy>xeHHblil Bpad PO,
I.M.H., npod. Anexcanap ®emnkcopny Muxenbcon. ITox ero
PYKOBOZICTBOM HAyYHO-IIEJarOIMYeCKMil KO/UIEKTUB Kade-
IpBI IPOJOKAET TPAAULIMU BbIAIOIMXCS aKyIIepOB-T1He-
KOJIOTOB, TPO(eCcCOpPOB, CTOABUINX Y VCTOKOB STON IIKOJBL
OCHOBHBIMM HAIlpaB/IeHNAMM paboThl Kaenpbl SBISAIOTCA
Ipo6/IeMBl HEBBIHAIIVBAHNS ¥ KOPPEKIMH IIATOTIOTUHU pPas-
BUTYVSI OepeMEeHHOCTH, MIOMBI MaTKu 1 GepeMeHHOCTH, Hell-
POSHIOKPMHHON MATONOTUY, AUCOMOTUYECKMX HAPYILICHMI
MUKPOQIOpBI BlIaTajININA, MATOMOTUM MIeKM MAaTKU M MO-
JIOUHBIX XKertes [1]. Hay4Hble nccnegoBanmus Ha Kadefpe Ipo-
BOJATCA B paMKaX KOMIIJIEKCHOI 1ie/ieBoli mporpamMMel «Ha-
YIHO-OpPTaHM3AIMOHHBIE OCHOBBI BAXKHENIINX 3a00/1eBaHMiT
Marepy u pebeHKa». VIHHOBAIMOHHBIM HAyYHBIM HAIIpaBe-
HUeM Kadepbl ABIAETCA CUCTEMHDIN aHAIN3 KPUTUIECKUX
aKyLIepCKUX COCTOSIHMIA, €flBa He 3aBepIIMBLINXCS JIeTalIb-
HBIM MCXOIOM — CIy4aeB «near of miss» (co3gaHa Hay4HO-
UCCIefloBaTeNIbCKasd IporpaMMa B paMKaX HayYHO-TIPaKTH-
yecKkoil IKoybl «Ha rpaHn axymepckux mortepb (near miss
maternal morbidity)». ITpodeccopy xadenpsr Emmsasere
IOpbeBHe JIebeeHKO IPUMHAIEKUT IIepBas B CTPaHe MOHO-
rpadusi, mocBsleHHAs KaHHON mpobmeme [18]. Amekcanmp
Dennkcosny — Ilpencenarens kBamupUKaIMOHHOI (cepTu-
¢dukanyonnoi) nogkomuccuu PoctIMY no cnenmanpHOCTH
«AKyIIepcTBO ¥ TMHEKONMOTUA», WieH IlogkoMuccyn 1mo aky-
mepcTBy u ruHekonornu OO/MacTHON aTTECTALMOHHON KO-
Muccun, 4ieH Yduenoro coeta PoctTTMY M3 PO, 4jen cne-
LMAIN3MPOBAHHBIX AMCCEPTALMOHHBIX coBeToB PoctIMY
n Bonrorpazickoro rocyfapcTBeHHOIO MEAVIIMHCKOTO YHI-
BepCUTETa, YIeH HayYHO-KOOPAMHALIMOHHOTO COBeTa IIO
akyumepcrBy-ruHexonoruu IbOY BO PoctTMY Munsppa-
Ba Poccun, unen pepakumonHoro cosera «’KypHama mpak-
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THYECKOTO Bpaya aKyllepa-TMHEKO/IOra», M3[AIOIlerocs B
r. Bonrorpage. Anexcanzp ®ennkcoBnd MuxenbCoH Harpax-
TeH HarpygHBIM 3HaKoM «OTINYHUK 3[paBOOXpPaHEHN»,
YHOCTOEH 6/1arofjapCTBEHHBIM IIMCHbMOM M IPaMOTO 3aKo-
HopmaTenbHoro Cobpanus PocTockoit obmactu. 3a 3acmyru
B 00/1aCTH 3IPaBOOXpaHEHNS Y MHOTOJIETHUI JOOPOCOBECT-
Hblit Tpyzs A.@. Muxenbcon HarpaxpeH IloyeTHor rpamoToit
Munucrepcrsa 3ppaBooxpanenns Poccuiickoit egepanymn.
ITop; ero pykoBOACTBOM Hay4YHO-IIEJarOTMYecKUl KOJIeK-
TUB Kadeapsl MPOZO/DKAET TPV BBIJAOIIVXCS aKylie-
POB-TMHEKOJIOTOB, IIPO(eCCOPOB, CTOABIINX Y UCTOKOB 3TOI
HIKOJIBL.

BriBojgb1

Ha Bcex sramax passutusa PocToBckas MIKOIa akyuiep-
CTBa ¥ TMHEKOJIOTMM OT/INYAIach BBICOKMM Ipodeccuo-
Ha/M3MOM, pa3pabOTKOI ¥ BHEJPEHMEM IIePCIEeKTMBHBIX
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HOBbBIX HaHpaBHeHI/Iﬂ Hay‘-IHOf/l OEeATECIbHOCTH, pa60T017[ 1o
IIOATOTOBKE BbICOKOHpO@eCCI/IOHaTIbeIX CIIeguaannucToB B
obmactu AKyIIepcTBa ¥ TMHEKOJIOT .

q)OpMI/[pOBaHI/Ie IIKOJ/IbI AKYHIEPCTBA ¥ TMHEKO/IOTUN
XapaKTEpU3YyeTCA IMPEEMCTBEHHOCTPIO B M3YYE€HUN IIATO/IO-
IMYECKMX MPOLECCOB, CO3MaHMM, OCBOCHUNM I BHEIPEHUU
HOBBIX METOJOB U TEXHOJIOTUI KOHCEPBATUBHOTO U OIl€pa-
TUBHOTO JledyeHMsl. Dojbllioe MecTo B 3TOM TIpUMHAITIEXXUT
KOJIJIEKTUBHOM, C/Ta>KeHHOI pa60Te TIOKOJIEHU L Y4Y€HHMKOB 1
Bpa‘{e6HbIM JOVMHACTUAM.
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Bxmapg aBTopos

A.®. MuxenbcoH|— paspaboTKa fusaiiHa MCCIe[OBAHIS;

E.Il. EBIOKMMOBa — MOMy4eHne ¥ aHaIu3 TaHHbIX;

A.®. MuxernbcoH|, }0.10. YeboTapeBa — HammcaHme TeK-

CTa PyKOIMCHL.
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