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EXOGENOUS SIALIDASE-INDUCED DESIALYLATION OF BLOOD PLASMA LOW-DENSITY
LIPOPROTEINS IN MICE

Bezsonov E.!*3, Kashirskikh D.2, Markosyan G.!, Glanz V.2
! Department of Biology and General Genetics, I. M. Sechenov First Moscow State Medical University
(Sechenov University), Moscow, Russia.
? Laboratory of Cellular and Molecular Pathology of Cardiovascular System,
Avtsyn Research Institute of Human Morphology of Federal State Budgetary Scientific Institution
“Petrovsky National Research Centre of Surgery”, Moscow, Russia
3 Laboratory of Angiopathology, Institute of General Pathology and Pathophysiology, Moscow, Russia
evgeny.bezsonov(@gmail.com

Objective: Sialidases can contribute significantly to atherosclerosis development due to their ability to modify
low-density lipoproteins (LDL). An association of desialylated LDL with atherosclerosis progression was found
several decades ago. Nevertheless, the detailed information about all factors causing LDL desialylation is still to be
clarified. A proper model can help with the understanding of the factors causing LDL desialylation. The task of the
study was to create a model of desialylation of LDL in mice upon an injection of immobilized sialidase.

Methods: The experimental group of wild type C57BL6 mice (n=48) received bacterial (Vibrio cholerae) siali-
dase conjugated with mouse IgG (the control group of C57BL6 mice was subjected to a single injection of saline).
Termination of mice was carried out at fixed periods of time before and after single injection (1-7 days). Ultracentrif-
ugation was applied for LDL isolation from serum, and then the content of sialic acid was detected using Warren’s
method as well as lipids of serum were identified using commercially available kits.

Results: Up to 30%-decrease of LDL sialylation was found up to 5 days after sialidase injection with no change
of serum levels of triglycerides, total cholesterol and HDL-cholesterol.

Conclusions: A new model of LDL desialylation in vivo was established using mice and exogenous sialidase. This
model can help with research of factors affecting sialylation of lipoproteins in blood. Research was supported by the
Russian Science Foundation (grant#20-15-00264).

GINGIVA- AND ADIPOSE-DERIVED MSC SPHEROIDS SURVIVABILITY AND FUNCTIONALITY
AFTER 3D BIOPRINTING

Bikmulina P.Y.!, Kosheleva N.V.">3, Shpichka A.L.'?, Timashev P.S."**
"World-Class Research Center “Digital Biodesign and Personalized Healthcare,” Sechenov University, Moscow, Russia
’Institute for Regenerative Medicine, Sechenov University, Moscow, Russia
SFSBSI Institute of General Pathology and Pathophysiology, Moscow, Russia
‘Department of Polymers and Composites, N.N.Semenov Federal Research Center for Chemical Physics,
Russain Academy of Sciences, Moscow, Russia
bikmulina p yu@staff.sechenov.ru

Mesenchymal stromal cells (MSCs) are the most commonly used cell type for 3D bioprinting, including those
based on spheroids. MSCs have a wide range of biological properties that differ depending on the cell source. The aim
of the current work is to compare important parameters of bioprinted MSC spheroids, such as survivability, metabolic
activity, proliferation rates, migration and differentiation, depending on the cell source.

Bioink for 3D extrusion bioprinting consisted of hydrogel and spheroids. The the hydrogel included gelatin, fi-
brin modified with acrylated polyethylene glycol (PEG), and riboflavin. Spheroids were formed from MSCs isolated
either from the subcutaneous adipose tissue or alveolar mucosa of gingiva. Bioprinting was performed with BioX
Celllnk 3D extrusion bioprinter, and obtained constructs were cultured up to 21 days.

The printed constructs were viable and metabolically active, but the rates of cell proliferation differed depending
on cell source. Adipose tissue MSCs migrated faster in the hydrogel, forming extensive cell clusters. Gingival MSCs
developed longer, thinner, and more branched sprouts.

Thus, constructs based on adipose tissue/gingival MSC spheroids obtained by 3D bioprinting differ by a number
of functional and morphological properties. Understanding of each specific population features would allow to opti-
mize biofabrication strategies, providing high cell density and survivability of 3D bioprinted constructs.

The study was supported by the Russian Foundation for Basic Research (Ne 22-75-10120, 3D bioprinting, hydrogels).
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CHANGES IN THE BRONCHOPULMONARY SYSTEM OF RATS WITH EXPERIMENTAL
METABOLIC SYNDROME

Birulina Yu.G., Buyko E.E., Shcherbakova M.M., Chernyshov N.A., Voronkova O.V.
Siberian State Medical University, Tomsk, Russia
birulina20@yandex.ru

Metabolic syndrome (MetS) is a factor promoting the development of bronchopulmonary pathology. Progressive
increase in the prevalence of MetS in the population necessitates the study of its role during the development of bron-
chopulmonary dysfunction. It is known that visceral obesity, hyperinsulinemia, hyperglycemia, and dyslipidemia
contribute to the development of bronchial hyperreactivity.

The MetS model was performed on male Wistar rats (n=33). Rats were separated into control and experimental
groups. The rats from the control group were fed standard rat chow. The rats of the experimental group had a high-fat,
high-carbohydrate diet for 12 weeks. The biochemical parameters of the blood, the concentration of cytokines IL-6,
IL-10, TNF-0a. in the blood and lavage fluid, and the contractile activity of the bronchi were evaluated. A histological
examination of the bronchi of rats was performed.

In rats of the experimental group classical signs of the MetS were found, as well as an increase in the concen-
tration of TNF-a, IL-10 in the serum, and IL-6 in the lavage fluid. It was shown that MetS was associated with an
increase of bronchoconstrictor action of carbacholine (0.1-100 uM) and a decrease of the dilatory effect of salbutamol
(0.1-100 uM). Histological examination revealed destruction of the bronchial epithelium, signs of immune inflamma-
tion in the bronchial wall. The study was funded by the Council for Grants of the President of the Russian Federation
(CS-3302.2022.1.4).

CONCENTRATION OF MAGNETIC NANOPARTICLES IN POLYELECTROLYTE SHELLS AS KEY
TO CONTROL THE RESONANT FREQUENCY OF THE RELEASE UNDER LOW FREQUENCY
MAGNETIC FIELD IRRADIATION

Burmistrov L'", Veselov M.2, Mikheev A.!, Pallaeva T.!, Bukreeva T.!, Klyachko N.2, Trushina D.!
! Shubnikov Institute of Crystallography of Federal Scientific Research Centre “Crystallography and Photonics”
of Russian Academy of Sciences, Moscow, Russia
? Lomonosov Moscow State University, Moscow, Russia
burmiivan@gmail.com

The use of a low-frequency magnetic field (LFMF) is a promising method for controlling the permeability
of magnetically sensitive polyelectrolyte microcapsules. With such an impact, heating does not occur, and the
energy of the magnetic field is converted into rotational motion of the magnetic nanoparticle inside the shell.
Such movement can cause deformation of the shell, thereby increasing its permeability.

Polyelectrolyte magnetically sensitive microcapsules were prepared by the layer-by-layer method. The shell
of microcapsules includes 6 layers of oppositely charged polymers (poly (allylamine hydrochloride) and poly
(styrene sulfonate)) and 1 layer of magnetic nanoparticles (MNP), which was in the middle between them. In
experimental part of work, we showed that the maximum release of the encapsulated model substance occurs at
different frequencies (50 and 77 Hz) for different batches of capsules. In computer modeling we demonstrated
that under the influence of the LFMF rotation of MNP have a resonant character. Additionally, we showed that
increase in the force acting from the side of the microcapsules shell on MNP leads to an increase in the fre-
quency of the magnetic field, at which the rotation amplitude of the MNP reaches a maximum. We assume that
changing of concentration of magnetic nanoparticles in the microcapsules shell, allows to control the value of
the resonant frequency.

This work was supported by the grant of the President of the Russian Federation (MK-1109.2021.1.3).
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HYPOCHLOROUS ACID IS THE MAJOR OXIDANT CAPABLE OF DEGRADING PERICARDIUM
SCAFFOLDS IN SUSPENSION OF ACTIVATED NEUTROPHILS

Vlasova L.1.!, Yakimov B.P.!2, Efremov Y.M. '3, Shirshin E.A."?, Timashev P.S. 34
'Department of Advanced Biomaterials, Institute for Regenerative Medicine, .M. Sechenov First Moscow State
Medical University,

’Faculty of Physics, M.V. Lomonosov Moscow State University,

SWorld-Class Research Center “Digital biodesign and personalized healthcare”, .M. Sechenov First Moscow
State Medical University,

‘Faculty of Chemistry, M.V. Lomonosov Moscow State University
iivlasova08(@gmail.com

In tissue engineering, scaffolds provide mechanical support and biochemical signals to ensure cell survival and differentia-
tion. The synergy of the immune response and scaffold degradation processes largely determines the efficiency of tissue regen-
eration. We demonstrated previously the degradation of decellularized bovine pericardium (DBP) in suspension of activated
neutrophils. Activated neutrophils produced high redox reactive oxygen species which are capable to oxidize biomaterials
such as pericardium scaffolds: superoxide anion, hydroxyl and hydroperoxyl radicals, and hypochlorous acid (HOCI) — the
major product of myeloperoxidase. Here, we studied the effectiveness of oxidizing agents in modification of DBP crosslinked
with genipin (DBPG). In model system, superoxide radicals formed in xanthine oxidase catalyzed reaction did not oxidize
DBPG. As shown by atomic force microscopy, hydroxyl and hydroperoxyl radicals formed in the Fenton reaction were 7-8
times less effective in modification of DBPG surface than hypohlorite (NaOCI). We employed multiphoton tomography com-
bined with fluorescence lifetime imaging (FLIM) to study scaffold modification in a suspension of neutrophil activated by
phorbol myristate acetate. The DBPG degradation was completely blocked in the presence of methionine which is a scavenger
of HOCl with the formation of a stable end product of methionine sulfoxide. Our results show that hypochlorous acid is a main
oxidizing agent that can modify and degrade pericardium scaffolds at the sites of inflammation.

This study was supported by the Russian Foundation for Basic Research (project no. 20-015-00480).

PHAGOCYTE ACTIVATION BY 3D POLYLACTIDE-BASED SCAFFOLD

Vlasova L.I.1, Novikov I.A. %, Efremov Y.M. 3, Suleimanov Sh.K. 4, Klyucherev T.O.*, Salimov E.L.5,
Ragimov A.A.5, Timashev P.S. 134
!Department of Advanced Biomaterials, Institute for Regenerative Medicine, I. M. Sechenov First Moscow State
Medical University;
’Krasnov Research Institute of Eye Diseases, Moscow;
IWorld-Class Research Center “Digital biodesign and personalized healthcare”,
‘Laboratory of Clinical Smart Nanotechnology,
’Laboratory Blood Transfusion Complex, I. M. Sechenov First Moscow State Medical University;
iivlasovaO8(@gmail.com

The implantation of materials initiates the development of local inflammation, in which the coordinated action of the
cells of immune system ensures effective tissue regeneration. The physicochemical properties of scaffolds are known to
influence the functional response of immune cells. Here, we studied the phagocyte activation by synthetic material, the
3D polylactide-based structure fabricated using two-photon polymerization (PLA-2Ph), and compared the results with
those previously obtained for the natural material, decellularized bovine pericardium crosslinked with genipin (DBPG).
Both materials activated neutrophils in whole blood to produce reactive oxygen species as revealed by luminol-depen-
dent chemiluminescence and flow cytometry and induced myeloperoxidase secretion. Formation of neutrophil extracel-
lular traps-like structures on the surface of both scaffolds and in blood was demonstrated. In contrast to DBPG, PLA-2Ph
did not promote the polarization of THP-1 macrophages into the classically activated M1 state as shown by measuring
the concentration of pro-inflammatory cytokines in cell culture media. We compared the ability of the studied materials
to be oxidized by hypochlorite, the main oxidant produced by activated neutrophils. While atomic force microscopy
demonstrated oxidation of DBPG surface at physiologically relevant concentrations of NaOCI, modification of PLA-
2Ph by oxidant was not revealed. We used scanning electron microscopy to detect PLA-2Ph surface modification at
high concentrations of NaOCIl. Our study demonstrates different effects on macrophages, but similar level of neutrophil
activation by synthetic and natural materials and their different ability to be modified by phagocyte-derived oxidants.

This study was supported by the Russian Foundation for Basic Research (project no. 20-015-00480).
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THE CONTENT OF MCP-1 IN THE BLOOD SERUM OF PATIENTS WITH EARLY STAGES OF
PRIMARY OSTEOARTHRITIS OF THE KNEE JOINT

Galashina E.A.
FSBEI HE 1.V. Razumovsky Saratov SMU MOH Russia, Saratov, Russia
koniuchienko1983@mail.ru

Objective. To study the serum level of MCP-1 in patients at the onset of primary osteoarthritis of the knee joint.

Material and methods. Main group — 20 patients with early primary gonarthrosis stages (10 men and 10 women); the
controls were 20 apparently healthy individuals without diseases of musculoskeletal system (13 men and 7 women). Determi-
nation of content studied indicator was carried out by the method of enzyme-linked immunosorbent assay on automatic multi-
functional photometer EpochTM (Biotek, USA). For statistical processing of variational series, the method of non-parametric
statistics was used with the calculation of the Mann-Whitney test, the level of statistical significance was accepted as p<0.05.

Results. In patients of the main group (0-I stages of gonarthrosis), the content of MCP-1 increased 2.72-fold in the
blood serum (p<0.05) as compared to the control group. This fact, according to F. Ni et al. associated with its ability
to produce a large number of pro-inflammatory cytokines, performing an osteoresorptive function.

Conclusion. Changes in blood serum of MCP-1 content in patients at onset of primary osteoarthritis of the knee
joint may reflect pathogenetic mechanisms of this pathological process formation.

APPLICATION OF OPTICAL SPECTROSCOPY METHODS FOR DIAGNOSTICS OF EARLY OSTEOARTHRITIS

Goncharuk Y.', Rovnyagina N.R.2, Budylin G.S.%, Dyakonov P.V.2%, Efremov Y.M.*5, Lipina M.M."$,
Murdalov E.E.', Pogosyan D.A. ', Davydov D.A.>’, Korneev A.A.%, Serejnikova N.B. 4, Mikaelyan K.A.*,
Evlashin S.A.?, Lazarev V.A.*°, Lychagin A.V.'%, Timashev P.S. +51°, Shirshin E.A.>’

!Department of Trauma, Orthopedics and Disaster Surgery, Sechenov First Moscow State Medical University, Moscow, Russia
’Laboratory of Clinical Biophotonics, Biomedical Science and Technology Park, Sechenov First Moscow State
Medical University, Moscow, Russia
3Center for Materials Technologies, Skolkovo Institute of Science and Technology, Moscow, Russia
“Institute for Regenerative Medicine, Sechenov First Moscow State Medical University, Moscow, Russia
SWorld-Class Research Center “Digital Biodesign and Personalized Healthcare”, Sechenov First Moscow State
Medical University, Moscow, Russia
SLaboratory of Clinical Smart Nanotechnologies, Sechenov First Moscow State Medical University, Moscow, Russia
"Faculty of Physics, M.V. Lomonosov Moscow State University, Moscow, Russia
SN.V. Sklifosovskiy Institute of Clinical Medicine, Sechenov First Moscow State Medical University, Moscow, Russia
’Bauman Moscow State Technical University, Moscow, Russia
19Chemistry Department, Lomonosov Moscow State University, Moscow, Russia
julia.goncharuk@mail.ru

Osteoarthritis (OA) is one of the most common joint diseases worldwide. Unfortunately, clinical methods lack the
ability to detect OA in the early stages. Timely detection of the knee joint degradation at the level of tissue changes
can prevent its progressive damage.

The explants of 11 patients with OA were studied. Diffuse reflectance spectroscopy (DRS) in the NIR range was used
to obtain optical markers of the cartilage damage grades and to assess its mechanical properties. The degree of damage
was analyzed at the mapping points, the obtained optical and mechanical data were divided into four groups according
to the degree of cartilage degradation.

It was observed that the water content obtained by DRS strongly correlates with the cartilage thickness (R = .82) and
viscoelastic relaxation time (R = .7). Moreover, the snectrag parameters. including water content (OH-band). orotein con-

tent (CH-band), and scattering parameters allowed ICRS class:
for discrimination between the cartilage damage e .21l grade
grades (10* <P <107). =50y il grade

The developed approach may become a valu-
able addition to arthroscopy, helping to identify le-
sions at the microscopic level in the early stages of
OA and complement the surgical analysis.

This work was carried out with the help of the 1000 : 900 1000
Russian Science Foundation (grant 21-79-10325). 0 500 1000 A, nm
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IONIC-ELECTROACTIVE POLYMERS IN BIOMEDICAL APPLICATIONS

Ichkitidze L.P. ', Dziblo U.D.!, Gerasimenko A.Yu. '*, Kuksin A.V. %2, Kukshina E.!
!Institute of Bionic Technologies and Engineering, 1. M. Sechenov First Moscow State Medical University, Moscow, Russia
’Institute of Biomedical Systems, National Research University of Electronic Technology, Moscow, Russia

U.dzib@yandex.ru, ichkitidze@bms.zone

Tonic polymer-metal composites (IPMC) possess a number of useful properties such as flexibility, light weight,
high degree of biocompatibility, low energy consumption [1,2]. IPMC has the ability to act as both a strain gauge and
an actuator. At the same time, as a sensor of an IPMC product, it does not require a power source. Biomedical appli-
cations of IPMC include: ptosis treatment implant, artificial ventricle, sphincters and eye muscles, artificial smooth
muscle drives, correction of the refractive index of the human eye, peristaltic pumps, active catheters, assistive de-
vices for urinary incontinence and various surgical instruments.

Commonly, IPMC presents in a “sandwich” form, where the layers alternate: metal, polymer, electrolyte, polymer,
metal. All components (materials, frames) are required to correspond a high degree of biocompatibility for its inva-
sive use. For this purpose, noble metal films (platinum, gold) are used because of low-toxic effect for living cells, that
is why, they serve as electrodes, but the flexibility decreases.

We analyzed the literature materials regarding such electrodes using in medical devices. It was found that the most suitable
films are based on biocompatible composite nanomaterials containing bovine serum albumin (BSA — matrix) and multi-
walled carbon nanotubes (MWCNT — filler), carboxylmethylcellulose (CMC — matrix) and (MWCNT — filler) [3].

Jluteparypa

1. Indeed, the films of discussed composite nanomaterials have a high degree of biocompatibility, as their matrices consist of
biological materials and fillers of carbon nanotubes (<10 wt.%) are functionalized by biological BSA or CMC molecules,
and they practically do not leave the matrix. In BSA/CNT and CMC/CNT films the surface resistance is < 0.04 uBauer S.
Proc. SPIE 10163, Electroactive Polymer Actuators and Devices (EAPAD) 2017, 1016303 (1 May 2017).

2. Palza H., Zapata P.A. 3 and a Angulo-Pineda C. Materials:2019;12,277.

Ichkitidze L.P., Gerasimenko A.Yu., Tereshchenko S.A., Selishchev S.V. Patent RU. No. 2675062.

4. Wang T., Farajollahi M., Sik Choi Y., et al. Focus:2022;6,20160026.

98]

THERMAL METHODS OF THERAPY IN ORTHOPEDICS AND ONCOLOGY

Ichkitidze L.P.12, Galechian G.Yu. !, Golub D.A., Stepicheva E.S. !, Gerasimenko A.Yu."?,
Kurilova U.E."?, Telyshev D.V. 2
!Institute of Bionic Technologies and Engineering, .M. Sechenov First Moscow State Medical University, Moscow, Russia
’Institute of Biomedical Systems, National Research University of Electronic Technology, Moscow, Russia
ichkitidze@bms.zone

Thermal therapy has been widely developed in oncology and orthopedics [1,2]. There is an increasing trend to-
wards the combined use of the following therapies: photothermal (PTT), photodynamic (PDT), and hyperthermic
(HTT) with the use of magnetic nanoparticles (MNPs).

We have carried out a comparative analysis of these methods.

1. Laser PTT is limited by low spatial selectivity, which is partially solved by using various photosensitizers (PS), namely,
gold nanoparticles. The latter are characterized by ease of preparation, low local toxicity, and approximation of tumor
heating kinetics calculations relative to other antitumor agents, for example, quantum dots.

2. Photothermal agents should have several basic properties, such as: strong absorption of light in the near infrared range
(extinction coefficient value >10° M™!. The PDT method makes it possible to use various drugs as PS, the molecules of
which are susceptible to light and are destroyed when exposed to laser radiation. With the optimal selection of the type of
PS, wavelength and intensity of laser radiation, it is possible to achieve a therapeutic effect — the death of cancer cells.
Under certain conditions, the process of PDT therapy can be carried out in an outpatient clinic and in daylight [4].

PDT is characterized by some side effects on the skin: swelling in or near the treated area, discoloration, itching, tingling
or burning, skin infections.

PTT and PDT can be used in combination with other methods introduced into practical medicine, however, there are a
number of contraindications to radical and palliative treatment, for example, allergic reactions to PS.

3. HTT is based on overheating of the target tissue area due to magnetization reversal of superparamagnetic NPs in
an external alternating magnetic field. Multifunctional MNPs serve as agents for: vector drug delivery, diagnos-
tics, and therapy. MNPs in vivo can effectively inhibit and kill cancer cells, including metastasized ones, if the
parameters of the GTT mode are correctly selected [5].
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The HTT efficiency depends on many parameters of MNPs, including sizes (5—1000 nm), shape (spherical, rod,
disk), thickness, type of coating material, and magnetization values. Preclinical and clinical studies are underway to
explore the use of various thermometric methods in temperature monitoring of bone cancer HTT. This is particularly
relevant because of the vulnerable structures adjacent to bone tissue (e.g., spinal cord and nerve roots) [6].

HTT is not yet sufficiently optimized, but is being actively investigated and is already gradually moving into the
phase of clinical trials.

The research was funded by the Ministry of Science and Higher Education of the Russian Federation: grant No.
075-15-2021-596 (Sechenov University).

Jluteparypa

B.D. Partain, M. Unni, C. Rinaldi, et al. Journal of Controlled Release. 2019:321,259-271.
Tu L., Luo Z., Yun-Long Wu Y-L., Huo S., Liang X-J. Cancer Biol Med. 2021:18,372-387.
Shramova E.I., Kotlyar A.B., Lebedenko E.N, et al. ACTA NATURAE.2020:12,3(46),102—113.
Shen W., Han G., Yu L., et al. International Journal of Nanomedicine. 2022:17,1397-1408.
Baghban R., Afarid M., Soleymani J. Biomedicine &Pharmacotherapy. 2021:144,112321.

De Tommasi F., Massaroni C., Grasso F.R, et al. Sensors. 2021:21(16),5470.
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EXTRACELLULAR VESICLES REDUCE M1 MACROPHAGE POLARIZATION

Klyucherev T.O.'?, Suleimanov S.K.'?, Koteneva P.I. ',
Kosheleva N.V. %4 Vlasova LI, Timashev P.S. 23
!Institute for Regenerative Medicine, Sechenov University, Moscow
’Laboratory of Clinical Smart Nanotechnologies, Sechenov University, Moscow
$World-Class Research Center “Digital Biodesign and Personalized Healthcare”, Sechenov University,
*FSBSI Institute of General Pathology and Pathophysiology, Moscow
timofeyklyucherev@gmail.com

The control of inflammatory process during wound healing is an important challenge of regenerative medicine. At the
initial stage of inflammation, neutrophils and M1 macrophages produce reactive oxygen species (ROS) and pro-inflam-
matory cytokines. Changing phenotype of macrophages from M1-proinflammatory to M2-anti-inflammatory is a key step
determining the wound healing, since M2-macrophages contribute to the resolution of inflammation. Several studies have
shown that extracellular vesicles (EV), such as matrix-bound nanovesicles (MBV) and exosomes, are able to modulate the
inflammation by influencing the polarization of macrophages. The aim of this study was to evaluate immunomodulatory
effect of EV on the polarization of human M1 macrophages. EV obtained from 3T3 fibroblasts were added to macrophages
together with polarization inducers into M1 phenotype — IFN-y+LPS. ELISA revealed that MBV and exosomes reduced
production of proinflammatory marker TNF-o in the M 1-macrophages compared to control cells receiving only [IFN-y+LPS.
Enzymes (collagenases) used for isolation of MBV did not affect the production of TNF-o by macrophages. Therefore, the
registered effect is determined only by EV. Additionally, incubation of macrophages with exosomes caused the decrease in
ROS production by M1 macrophages compared with control cells as assayed by chemiluminescence. Our study showed
that EV obtained from 3T3 fibroblasts are able to polarize M1 macrophages towards the macrophage phenotype, which has
reduced pro-inflammatory activity, accompanied by a decrease in the formation of ROS and proinflammatory cytokines.

The study was supported by the Ministry of Science and Higher Education of the Russian Federation under the
grant agreement (No. 075-15-2021-596).

FABRICATION OF SCAFFOLDS FOR BIOACTIVE MOLECULES IN ANTISOLVENT DEPOSITION
OF POLYLACTOGLYCOLIDE SOLUTIONS BY 3D-PRINTING

Kuznetsova V.S., Vasiliev A.V., Bukharova T.B., Nedorubova, Mironov A.V.,
Popov V.K., Goldstein D.V., Kulakov A.A., Losev F.F.
! Central Research Institute of Dental and Maxillofacial Surgery, Moscow, Russia;
2 Research Centre for Medical Genetics, Moscow, Russia;
3Federal Scientific Research Centre «Crystallography and Photonics» of the Russian Academy of Sciences, Moscow, Russia
tilia7@yandex.ru, scftlab@gmail.com

Introduction. The production of bioactive materials to fill extended bone defects requires an integrated approach. One is
associated with the acquisition of biocompatible and resorbable porous scaffolds of a defined shape with an internal structure
that ensures cell adhesion, proliferation, and differentiation in the presence of a bioactive components. We have developed a

8
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method for antisolvent 3D printing of matrix structures from a solution of aliphatic copolyesters in a non-toxic tetracthylene
glycol solvent as a new approach to solving this problem. The architectonics of the produced porous structure depends on the
phase decomposition conditions of homogeneous poly (lactic-co-glycolic acid) polymer in tetracthylene glycol mixtures.

Materials and methods. The macrostructure and shape of the polymer samples were set by a digital three-dimen-
sional printing. The nature of the microporous structure formed during the phase decomposition of polymer mixtures
was established by changing the temperature setting of the phase separation process.

Results. It was shown that depending on the temperature in a constant ratio of components in the initial mixture,
the architectonics of the sample can vary from a homogeneous monolith to systems with interpenetrating pores with
90% free volume. In most cases, the microstructure of the sample had a significant anisotropy. Depending on the
fabrication conditions, the shapes of the pores changed from symmetric to finger-shaped and their combinations. It
was possible to form both submicron pores and reaching sizes of several hundred micrometers. Thus, the use of the
thermally induced phase separation is an effective way to control the microstructure of polymer matrices.

The research is supported by grant of the Russian Science Foundation (project 22-15-00425).

CHONDROGENIC DIFFERENTIATION OF WHARTON’S JELLY-DERIVED MESENCHYMAL STEM
CELLS FOR CELL SHEET PRODUCTION

Presniakova V.S.!, Kurenkova A.D.!, Medvedeva E.V. !, Romanova LA. !,
Efremov Yu.M. !, Kostjuk S.V. >3, Timashev P.S. 5, Rochev Yu.A. 7
! Institute for Regenerative Medicine, Sechenov First Moscow State Medical University (Sechenov University),
119991, 8-2 Trubetskaya St, Moscow, Russia
? Department of Chemistry, Belarussian State University, 220006, 14 Leningradskaya St, Minsk, Belarus
3 Research Institute for Physical Chemical Problems of the Belarussian State University, 220006, 14
Leningradskaya St, Minsk, Belarus
* Semenov Institute of Chemical Physics, Russian Academy of Sciences, 119991, 4 Kosygina St, Moscow, Russia
3 World-Class Research Center ““Digital Biodesign and Personalized Healthcare”’, Sechenov University, 119991, Moscow, Russia
8 Chemistry Department, Lomonosov Moscow State University, 119991, Leninskiye Gory 1-3, Moscow, Russia
7 Center for Research in Medical Devices (CURAM), National University of Ireland Galway, Galway H91 W2TY, Ireland
presnyakova v _s@staff.sechenov.ru

Cell sheet engineering has been used for regeneration of different tissues including hyaline cartilage. Our study
aimed to adjust the existing mesenchymal stem cells (MSCs) chondrogenic differentiation protocols for obtaining the
scaffold-free cartilage-like tissue-engineered constructs.

Wharton’s jelly-derived MSCs were isolated from tissues of four different patients and subsequently used as a mix
after performing the flow cytometry and trilinear differentiation test. The cells were expanded until passage 5 and seed-
ed on fibrous matrices electrospun from thermoresponsive polymer pNIPAM-NtBa. After cultivation in chondrogenic
differentiation medium for 3 weeks, the cell sheets were collected via dissolvement of matrices. Resveratrol and either
LiCl or Y27632 were used as additional components for expansion and differentiation culture medium correspondingly.

Resveratrol was shown to enhance cell expansion with no influence on cell differentiation. The obtained cell
sheets were 50-100 pm-thick and 5-7 mm in diameter. Toluidine blue and safranin O histological staining was
slightly positive and comparable in all the samples. According to immunohistochemical analysis, transcription fac-
tor SOX9 was almost equally expressed in investigated samples. LiCl ones were superior to others in collagens type
I and type II accumulation, while Y27632 ones contained less collagen type 11, but were almost free of collagen type
I. Chondrocyte hypertrophy marker MEF2C was predominantly found in LiCI samples.

The analysis showed that the combination of expansion medium with resveratrol and differentiation medium
with Y27632 allows for obtaining cell sheets with positive chondrogenic markers with no signs of hypertrophy.

This work was supported by the Russian Science Foundation grant Ne21-15-00349.

LASER CELL TRANSFECTION USING GOLD NANOPARTICLE LAYERS FOR CONTROLLED GENE DELIVERY

Pylaev T.E.!?*, Avdeeva E.S.!2, Khlebtsov N.G.?3
! Saratov Medical State University n.a. V.I. Razumovsky, Saratov
? Institute of Biochemistry and Physiology of Plants and Microorganisms — Subdivision of the Federal State
Budgetary Research Institution Saratov Federal Scientific Centre of the Russian Academy of Sciences, Saratov
3 Saratov National Research State University, Saratov
pylaev.te@staff.sgmu.ru
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The development of reliable technologies for introducing external nucleic acids to the cells of interest is one of the
priority tasks of modern bioengineering. A broad list of research studies are devoted to the development of novel delivery
systems or investigation of the present technologies [1] based on various carriers and/or with the use of physical forces [2].
However, there is still no universal technology that should be at once safe, compatible with different cell types and deliv-
ered agents, scalable and cost-effective.

Recently we proposed a new gene delivery system called plasmonic-induced cell optoporation [3]. The basic prin-
ciple relies on a short-term increase in the permeability of cell membranes adhered on Au nanoparticles layers (AuNPI)
due to the short-term local heating of particles induced by a NIR laser irradiation in a resonant mode. AuNPI were ob-
tained directly on cultural plastic, which is an excellent cell-friendly substrate [4]. The main advantage of the system is
the ability to precise adjustment of the individual characteristics of cells and delivered agents by tuning both the irradia-
tion regimes and parameters of AuNPl. We defined the excellent capabilities of our system for a number of mammalian
cells contrasting in transfection properties (HeLa, A431, CHO, RAW 264.7) and delivered agents of a wide size range,
such as molecular dyes and control plasmids.

Thus, we believe that the developed system is an extremely promising tool for in vitro cells transfection, ready-to be
adapted for complexed objects, such as primary and stem cells. In addition, the scale-up ability opens prospects for practical
transfer for tasks of gene therapy and cellular bioengineering.

References:

Stewart M.P., Langer R., Jensen K.F. // Chem. Rev. 2018. V. 118. P. 7409.

Pylaev T.E., Avdeeva E.S., Khlebtsov N.G. // J. Innov. Opt. Health Sci. 2021. V. 14. Art. 2130003.
Pylaev T., Vanzha E., Avdeeva E. et al. // J. Biophoton. 2019. V. 12. Art. e201800166.

Pylaev T.E., Efremov Yu.M., Avdeeva E.S. et al. // ACS Appl. Nano Mater. 2021 V. 4. P. 13206.

D=

MSCS’ CONDITIONED MEDIA NAVIGATES HUMAN MACROPHAGES
TOWARDS ANTI-INFLAMMATORY PHENOTYPE

Suleimanov Sh.K. %, Peshkova M.A. '3, Korneev A.A. ', Salimov E.L.5, Ragimov A.A.%,
Vlasova L.I.2, Shpichka A.I. >3, Kosheleva N.V. 2%, Timashev P.S. >3
Laboratory of Clinical Smart Nanotechnologies, Sechenov University,
’Institute for Regenerative Medicine, Sechenov University, World-Class Research Center “Digital Biodesign and
Personalized Healthcare”, Sechenov University,
‘Medical Polymer Synthesis Laboratory, Institute for Regenerative Medicine, Sechenov University,
’Laboratory blood transfusion complex, Sechenov University,
SFSBSI Institute of General Pathology and Pathophysiology,Moscow
suleymanov-ef(@mail.ru

There is a growing body of evidence that secretome of multipotent mesenchymal stromal cells (MSCs)
possesses a high potential to modulate inflammatory processes and regeneration via complex crosstalk with
immune cells, including macrophages. This research was aimed to study the effects of MSCs’ secretome on
polarization of human macrophages, since switching the balance between pro- and anti-inflammatory macro-
phages phenotypes is one of the key stages of tissue repair. The composition of conditioned media obtained
after cultivation of different types of MSCs were analyzed by multiplex immunoassay. Umbilical cord-MSCs’
conditioned media (UMSCs-CM) were used because of a high concentration of some cytokines, which are
predominantly pro-inflammatory molecules, including IL-6 and IL-8. Macrophages were obtained by differen-
tiation of monocytes isolated from the blood of healthy volunteers. ELISA revealed a significant decrease in a
concentration of the standard pro-inflammatory macrophage marker TNF-a in supernatants of M1 macrophages
after their treatment by UMSCs-CM comparing to control. Moreover, according to the flow cytometry data,
incubation of M2 macrophages with UMSCs-CM led to a significant increase of surface expression of the major
anti-inflammatory macrophage marker CD206 (mannose receptor). Strong correlations were observed between
concentration of cytokines in UMSCs-CM and macrophage polarization. Taken together, these results suggest
that despite their mostly pro-inflammatory cytokine profile UMSCs-CM are able to promote macrophages’ po-
larization to anti-inflammatory M2 state.

This study was supported by the Russian Foundation for Basic Research (project no. 20-015-00480).
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ANALYSIS OF GWAS FOR ABDOMINAL WALL HERNIAS

Tsukanov A.V.!, Bushueva O.Yu.??, Ivanov 1.S.!, Ponomareva L.V.!
'Kursk State Medical University, ' Department of Surgical Diseases No. 1,
’Research Institute of Genetic and Molecular Epidemiology,
SDepartment of Biology, Medical Genetics and Ecology, Kursk, Russia.
tsandrej@yandex.ru

Currently, only 2 GWAS with anterior abdominal wall hernias have been performed in the world so far (Jorgenson
E. et al. 2015, Wei J. et al. 2022). The first study was performed in USA, where 4 maximally associated polymor-
phisms EFEMPI1, WT1, EBF2 and ADAMTS6 were found. The second study was conducted in the UK, 57 maximally
associated polymorphisms with hernias of the anterior abdominal wall were identified. As in the first study , the sec-
ond study revealed the same 4 polymorphisms that were maximally associated.

Purpose. To analyze polymorphisms of genes maximally associated with hernias of the anterior abdominal wall.

Materials and methods. Gene analysis was performed using an internet resource ww.genecards.org

Results. Polymorphisms EFEMPI, WT1, EBF2 and Adamts6 in both studies were genes maximally associated
with hernias of the anterior abdominal wall. These genes perform the function of supporting connective tissue ho-
meostasis. When analyzing 57 genes of candidates that were found in the second study, the function of 16 genes is
not yet known. Collagen’s genes were not found among genes.

Conclusion. It is necessary to conduct GWAS in other populations to more accurately determine the maximum
associated genes with hernias of the anterior abdominal wall.

COVALENT PLGA MODIFICATION FOR FLUORESCENT IMAGING
AND TARGETED DELIVERY OF NANOSYSTEMS

Yuriev D.Y., Tkachenko S.V., Oshchepkov M.S., Gelperina S.E.
D.I. Mendeleev University of Chemical Technology of Russia
Department of Chemical and Pharmaceutical Technologies and Biomedical Preparations, Moscow, Russia
DanilYuriev35@yandex.ru

The covalent introduction of fluorescent dyes into PLGA opens up new possibilities for bioimaging, because such
systems can be useful for studying the biodistribution in the body, the features of pharmacokinetics and pharmacody-
namics during in vivo experiments. In the present work, covalent modification of PLGA with fluorescent derivatives
of 1,8-naphthalimide with varying spacer lengths between the naphthalimide core and the terminal amino group was
carried out. The resulting polymers were subsequently used to prepare fluorescent nanoparticles.

In this work the spectral and luminescent properties of mark-
ers based on 1,8-naphthalimide derivatives emitting fluoresce
in the blue and green regions of the spectrum and featuring dif-

ferent length spacer between the terminal amino group and the
naphthalimide moiety were investigated. Application of fluoro-
phores exhibiting maximum absorption in the 375405 nm re-
gion provides an opportunity to use super resolution techniques

[ ] with the highest excitation efficiency, which makes it possible
1a-d

(CHzl'nNHz (‘:HzlnNHz

2a-d  to achieve a resolution equal to half the wavelength of the ex-
n=24,6 OEt n=2-4,6 citation light.
The particles obtained using PLGA-1d, PLGA-2a, and PL-
GA-2d conjugates displayed the finest spectral properties with the highest brightness. The stability of the obtained particles
was studied in PBS, RPMI-1640, and DMEM media. It was demonstrated that the particles are stable in these media.
In summary, the covalently modified 1,8-naphthalimide derivatives obtained in this work are considered very
promising for a wide range of challenges in fluorescent imaging and targeted drug delivery.
This work was supported by the Ministry of Science and Higher Education of the Russian Federation under the
state assignment (project FSSM-2020-0004).
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BO3MOKHOCTH KJIETO‘IHOFIVTEPAHI/II/I B PEKOHCTPYKL NN
PYBHOBBIX IOPA’XKEHHUU I'OJIOCOBBIX CKJIAJOK

Bakyanna A.A.', Cucrymkun M.B. %, Illextep A.B. !, ®@aiizymn AJL 1,
Huxudoposa A.H. %, Teruknna U.A. 2, lnnuka A.W. '
! Unemumym pecenepamuernoii meouyurwl, @IAOY BO Ilepsviii MIMY um. U.M. Ceuenoéa Murnzopasa Poccuu
(Ceuenosckuil Ynusepcumem) 119992, Poccus, . Mockea, yn. Tpybeykas, 0. 8, cmp. 2.
’Kagheopa bonesnei yxa, eopna u noca Unemumyma Knunuueckou Meouyunvl umenu H.B. Craughocosckozo
119435, Poccus, e. Mockea, yn. Bonvwas Iupozosckas, 0. 6, cmp. 1.
bakulina_a_a@staff.sechenov.ru

OnHO# U3 YacThIX MPUYHH HapYIIIEHHUS TOI0COBOW (DYHKIMH sIBIIsIeTCs pyOIrieBanre roocoBbix ckianok (I'C). B Ha-
cTosiIee BpeMsl He CYIIeCTBYET METO/a AJIsl BOCCTAHOBJICHUSI MOP(PO(DYHKIMOHAIBHBIX CBOWCTB OBPEKACHHOMN TKa-
Hu. Kierounas tepamnusi OTKphIBaeT HOBBIE MIEPCIIEKTUBEI B 3TOM HAITPABICHUH.

Lenbio nccnenoBanus SBISIIOCH U3YUCHUE TIOTEHIMANA ME3CHXUMHBIX cTpoMasibHBIX KieTok (MCK), momyd4en-
HBIX M3 KOCTHOTO MO3Ta YeJIOBEKa, B BOCCTAHOBICHUU MOP(OIOTHUECKUX U MEXaHNUeCKUX XapakrepucTuk ['C mpu
pyOIIeBaHNH in Vivo.

DKcliepuMeHTaIbHast MozIelTb BKitouaia popmuposanue nedekra ['C 1 MMIIIaHTaMIO KIIETOYHOTO NPOLYKTa Yepes 3
Mecsila MyTéM MHBEKIIUHM BO BTOPUYHYIO paHy Iociie uccedeHus pyona. B skcriepumente 06110 3azeiictBoBano 30 kpo-
nmkoB. Ha ocHOBaHMY BHa NMIUIAHTHPYEMOTIO MaTepuaia Obuti chOpMHUPOBaHbI 4 IPYMIIBI IO 6 KUBOTHBIX: 1 rpymnma —
(M3HONOrMYECKHH PAacTBOp, 2 TpyIina — HomrITUIIeHIHKOIB(I191)-pubpunossi rens, 3 rpynna — cycnensust MCK, 4
rpynma — komruiekc MCK c¢ [191'-¢pu0prHOBBIM TenieM, B KaueCcTBE TPy YUCTOTO KOHTPOJIS OBITH B3SITHI 6 MHTAKTHBIX
TOJI0COBBIX CKJIAJIOK 13 Onobanka. Kposnuku ¢ nmmiantupoBanasiMi MCK-GFP B cycrniensun u rese BBIBOAMIIMCE Yepes
3 aHA TOCie UMIDIAHTAIMHY, 24 KPOJHKA U3 SKCIIEPUMEHTAIBLHBIX TPy 1-4 BEIBOMWINCH Yepe3 3 MecsIa.

ITo pe3ymbraTaMm MOp(OIOTHYECKHX W BUHOPAITMOHHBIX HCCIIEA0BaHUN OBIIO BBIsABIEHO, uTo MCK demoBeka crio-
cobctBoBanu perenepauun ['C, npubnmxas MOpQoornueckue 1 MEXaHH4eCKHEe CBOICTBA K HATHBHBIM, HE OBLIO
BBISIBJICHO CTATHCTUUYCCKH 3HAYMMBIX OTIMYHUNA OT MHTAKTHBIX TOIOCOBBIX ckiamok (p=0,898 — MCK B xomruiekce
¢ [19I'-pubprHOBBIM Tremem). PyOrpl mociie KIETOYHOHM Tepanuy OTINYaIUCh MEHbBIIEH TONIUHONW COOCTBEHHOU
wiactuHku ['C (p<0,05) 1 BocCTaHOBICHHEM apXUTEKTOHUKH KOJIAreHOBBIX CTPYKTYP (p<0,05 — MCK c¢ [13I'-¢u-
OpHUHOBEIM TEJIEM).

PasBuTHe KIIETOUHON TEpanmuy OTKPBHIBAET HOBBIE BO3MOKHOCTH B JICUEHUH ITALIMEHTOB C PyOLIOBBIM MOPa’KeHHU-
€M, MOJTy4YeHHBIE Pe3yNIbTaThl IEMOHCTPUPYIOT pereneparopHblil noreHuan MCK npu BBeZIeHUH UX BO BTOPUUHYIO
paHy roJoCoBOM CKJIAIKU.

«MccnenoBanre BBITIOJHEHO 3a cyeT rpaHta Poccuiickoro Hayunoro ¢onma No 21-15-00339, https://rsctf.ru/
project/21-15-00339/»

JOKINHUYECKHUE NCCIEJOBAHUA IN VITRO M IN VIVO BUOMEJJIUIIUHCKOI'O
KJIETOYHOI'O IPOAYKTA JAJIsA SAMEINEHUSA JE®@EKTOB KOXHU

Eropuxuna M.H., Aneiinuk /I.51., Pyouosa FO.I1., Yapsikoa U.H.,
JlunbkoBa JI./1., KoosikoBa U.U., PsiokoB M.I., [lepersirun I1.B.
QI'FOY BO ITUMY Munsopasa Poccuu, Husxcnuii Hoszopoo, Poccus.
e-mail: egorihina.marfa(@yandex.ru

Korka siBisieTcsi caMbIM OOJIBIIMM OpraHOM YeJIOBEKa M JKMBOTHBIX M CIY)KHT 3aIIUTHBIM OapbhbepoM MEXIy opra-
HU3MOM M OKpYyKaromel cpezioil. [Ipu oOmMpHBIX HApYIICHHSX ETOCTHOCTH KOXKHBIX TTOKPOBOB, TAKUX KaK OXKOTH
OONBILION TUTOLIAIH, PaHEBBIE AS(EKTHI, 00IACTH XUPYPTUUECKOTO BMEIIATEIbCTBA, PECYPCOB OPTraHu3Ma He JJOCTaTou-
HO JUTS TIOJTHOIIEHHOTO BOCCTAHOBJIEHHSI KOXXHOTO MOKpoBa. CieyeT OTMETHTb, YTO TPAAUIIMOHHBIE METO/bI JICUCHNS
TaKHMX MMOBPEKICHUH YacTO OKa3bIBaIOTCS Malod(p(EeKTHBHBI H CONPOBOXKIAIOTCS (HOPMUPOBAHHEM XPOHHUYECKHUX PaH,
runepTpopuecKux pyonos u KoHTpakTyp. [locieanee TMKTyeT HEOOXOIMMOCTh pa3pabOoTKH HOBBIX CIIOCOOOB Jeue-
Hust. OHAM U3 Hanbosee IMHAMIYHO Pa3BUBAIOIINXCS HAIIPABICHUH B 9TON 00JIACTH SIBISACTCS TKAHEBAst HH)KCHEPHSL.
Pa3paboTka KOXKHBIX SKBUBAJIICHTOB BeJIeTCsl BO BceM Mupe. KirtoueBoi KOHIEel npy co3JaHuK TaKuX MPOAYKTOB
SIBJISICTCSI MICTIONIb30BaHKe ckaddona-rexHonoruit. Hamu pazpadoran OHOMEMIIMHCKUI KIIETOYHBII POYKT Ha OCHO-
Be ruziporeseBoro ckaddonma-HocuTens u3 OHOMOINMEPOB C HHKAINCYINPOBAHHBIMI CTBOJIOBBIMHU KIIETKAMH.

B uccnenosanumsix in vitro nokazato, 4To ckadona-HocuTenb odecreunBaeT (GPyHKINIO HCKYCCTBEHHOH KIIETOUHOM
HMIIIY, a TIpoLecchl, HabmomnaeMble rpu KynsruBrpoBanny BMKII, cXoqHBI ¢ €CTeCTBEHHBIMH TPOLIECCAMH «INHAMH-
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YEeCKOW B3aUMHOCTW». Tak B mporiecce KyJIBTHBHPOBAHUS B CTPYKType ckaddoia KISTKH MPOSBISIIA MaTPUKC-KIIe-
TOYHYIO aJIT€3HE0, TPEXMEPHBII POCT ¢ 00pa30BaHUEM KIICTOUYHOM CETH, UMEITH Pa3BUTHIN IUTOCKENEeT. MOXKHO Mpe/Io-
Jlarath, YTO YCIEUIHBIC KJIETOUYHBIC COOBITHS 00CCIICUMBAIOTCS OMOJIOTHYECKH aKTHBHBIM cOCTaBoM ckaddoiaa u ero
CTPYKTYPHBIMH XapakTepucTukamu. [10ka3aHo, 4TO KJIIETKH aKTUBHO MPONu(epupoBaiv, TMHAMUYHO CEKPETHPOBAIIN
VEGF-A u m3MeHsu CTpyKTypHbIE XapakTeprucTuku ckaddona. JnmutensHoe KylsTHBUpoBaHne cKkap@onaoB ¢ nH-
KaICyJ HMPOBAHHBIMH KJIETKaMH TTPUBOIIIO K MI3MEHEHHIO CBOUCTB Oronerpaaarmy ckaddonmaos.

B moximHIYECKUX UCCIIEMOBAHUSX in ViVO HA MOZEJH ITOTHOCIONHON CKaJbIIMPOBAHHON KOKHOW PaHbI KPBIC T10-
kazaHo, uto BMKII, ciocoOcTBoBan panHeMy (hOPMHUPOBAHHIO TPAHY/SAIIMOHHONW TKaHU, YCKOPEHHIO MPOIIECCOB aH-
rHOTeHe3a, 00pa30BaHUIO M OPraHU3AIMY PABUIILHO YIIOPSIOYCHHBIX KOJUIATCHOBBIX BOJIOKOH B MOZJICIKAIIICH TKaHHU,
YCKOpEHHIO AnuTenu3aiuy. [loimydyeHHble TaHHbBIC TOATBEPIMWIN, 4TO 3(P(HEKTUBHOCTh MPUMEHEHHS MTPEACTABICHHOTO
BMKII omocpenoBana He TOJIBKO aKTUBHOCTBIO KJIETOK, HO M OMOJIOTUIECKOH aKTUBHOCTBIO CKa((oI1a-HOCHUTEIS.

OunancupoBanue: PaboTa BeImoaHeHA Ipy (PHHAHCOBOH ToAep)Kke MUHHACTEPCTBA 3ApaBooXpaHeHus Poccwii-
ckoit deaepannu B pamkax roczamanus Ne 121022500010-6 (ETUCY).

BJIMSAHUE KUCJIOT HA MUKPOIIPOBO/IbI C LEJIBIO UX 3AOCTPEHUSA

Jlo6anosa H.P., /IBopenkas E.B., Komiak O.B.
QUL IXD u MX, Yepnozonosxa, 2022
nataliehamp01@gmail.com

[TpemmeToM wccienoBaHus TaHHOH PaboTHI OBLTO CEJIEKTHIBHOE TpaBJIeHHE MUKPOIIPOBOIOB ¢ cocTaBoM o-Fe/DyPrFeCoB
KHCJIOTaMH M CMECSIM KUCITOT. Llenpro JanHoi paboTh! OBLIO CO3aHNE MUKPOIIPOBOIOB C BBITSHYTOH MINIO00pa3HOM WIH Tia-
pabormyecKkol TeoMeTprel KOHIIA TS CO3AAHUS TOCTATOYHOM KOHIIEHTPAITMHA MarHATHOTO TIOTOKA 1 TIOCTIETYIOIIIFM YIIpaBJie-
HHEM MarHUTOMEUCHBIMH KJICTKAMH ¥ MAKPOCKOITMYECKAMH OMOJIOTIYECKIMI 00BEKTaMI O3 HapyIIeHNsT UX 1EJIOCTHOCTH U
nerpagaipu. B xone paboThl MEKPOIPOBOJIBI, MOTYYCHHbIC ITyTéM 3KCTPAKIMHU BUCSILEH Kari paciuiasa o-Fe/DyPrFeCoB,
TIO/IBEPra/IuCh CeEKTMBHOMY Tpasiiennto kucnoramu HNO,, HCI, H,SO,, H,PO,, a Taike cmecsamu kucnor HNO, + HCIO,,
HNO, + HCI (1:3), H,SO, + HNO, (1:1). MUKpOIpOBO/IbI TIOMEMIAIHCE B KUCIIOTHI 110 10-15 pas Ha 1-2 ceKyHpI ¢ nocie-
JIYFOLIM TTPOMBIBAHUEM JIMICTUJUTMPOBAHHOM BOJIOW W BBICYIIIMBAHUEM Ha BO3ayxe. OOpaboTKa pe3ysibraToB MPOBOIAIACH C
HCTIONIB30BAHKMEM ONTHYECKOr0 MUKPOCKOTA. B pesyrnbrare TpasiieHus paanychl MUKPOIPOBOIOB BApbUPOBAIMCH OT 1,5 MKM J10
20 MKM, TpaJIJMCHT MAarHUTHOTO MOTOKA Haxoauiics B auanaszoHe 0,1874-0,6463 - 10° T/m. Jlaree poXoniio UCCIETOBAHIE BO3-
JIeHCTBUS HAMarHIYEHHBIX MAKPOITPOBOZIOB HA BO3MOXKHOCTB 3axBara U ynpasieHus kierkamu HELA. B xorne rccnenopanust
HaOITIOAIOCh, YTO MUKPOIIPOBOIBI CIIOCOOHBI 3aXBATHIBATH 1 TIEPEIBUTATh YKUBbIE KIIETKH O€3 MOBPEXK/ICHHS UX 1IEIIOCTHOCTH
Y HapyIIeHNsI MeMOPaHHBIX CTPYKTYp. DTO TO3BOJISIET CAENATh BBIBOM, UTO IOMYYeHHBIE B PE3yJIbTrare TPaBICHHUS PaInyChl
MHKPOIIPOBOJIOB M CO3/IaBa€MbIE MM TPAMEHThI MATHUTHOTO TIOTOKA MIMEFOT JOCTATOUHbIE 3HAYSHHS TSl MAHHITYI I OHO-
JIOTMYECKUMHU 00beKTaMH. JlaHHbIE MUKPOIIPOBOIBI MOT'YT CJTyKHUTh OCHOBOH JIJIl MUKPOIIMHIICTOB, KOTOPBIE, B CBOFO OYEpE/Ib,
HCTIONB3YIOTCS B MEXaHOOMOJIOTMH: MUKPOPEOJIOT UM, MEXaHOCEHCEPHHTE, a TAKKE 00CCTICUMBAIOT CLICTUICHUE KIIETKA-MaTpHIia
1 KJIETKa-KJIeTKA. MeXaHOOMOJIOTHsI, B CBOKO OYEPE/ib, MIMEET IIHUPOKHUIA CIICKTP BOBMOXKHOCTEH IPUMEHEHHST B MUKPOCKOITHH,
ME/IMIIMHE, UCCIICIOBAHNH U YITPABICHUHA MUKPOCKOITMUECKIME 00BbEKTaMHU. MUKPOIIPOBOIBL, ITOTYYESHHBIE C TOMOIIIBEO CEIICK-
TUBHOTO TPABJICHUS, UMCEOT OOJIBIIKE TIEPCTICKTUBBI SKCILTYaTalliy B HAYYHOM JICSITEIIbHOCTH Pa3IMYHbIX HAITPABIICHUIA.

MEJNIONHCKHUE I'A3bl KAK OCHOBA JUJI1 THHOBAIIMOHHBIX BUOMEJIUIINTHCKUX
U BETEPUHAPHBIX TEXHOJIOT U

Maprycesu4 A.K., Apramonos M.IO., [lepersarun C.I1., Hazapos B.B., Cyposernna A.B., Munenko U.A.
Tepswiii Mockosckuii cocyoapcmeenviti meouyunckuti yuusepcumem um. M.M. Ceuenosa, Mocksa, Poccus
cryst-mart@yandex.ru

B Hacrosiiiiee BpeMst 00JIbII0C BHUMAHUE HCCieoBaresiell ¥ MPaKTUKYIOIINX Bpadyeil yIenseTcsi CAaHOreHEeTHIECKUM
s dexTam 1 BOSMOKHOCTSIM IPUMEHEHHSI TEXHOJIOTHI, OCHOBAHHBIX Ha UCTIOJTb30BAHUH PA3IMIHBIX MEIUIIMHCKUX T'a30B.
TToMHUMO IITUPOKO MPUMEHSIEMOM B MOCIICTHUE TO/IbI (B 0COOCHHOCTH — B MEPHO/] PACTPOCTPAHECHHST HOBOI KOPOHABUPYC-
HOW MH(EKIMN) KHCIIOPOIHON TOIUICPHKKH, TIPOBOAUMOMN KaK MTOMOIIH OaJUIOHHOTO KHCIIOPOJIA, TaK ¥ KOHIICHTPATOPOB,
Ha IMPOTAKCHUU HECKOJIBKHUX ILCCSITI/IJ'ICTI/Iﬁ AKTUBHO BHCAPAIOTCSA METOblI O30HOTECpAII U mnep6ap1/1tlec1<aﬁ OKCHI'CHA-
. CO3ZIaHI)I MpEeAnoOChUIKU I PaCIIMPEHUS MEPEYHA MOTCHIIUAIBHO MTOJIE3HBIX MEIUIIMHCKUX I'a30B (B YaCTHOCTH, 3a
CUYET KCCHOHA, CHHITIETHOIO KHCJIOPO/a U JIp.), OJHAKO YISl MX TOJHOIICHHOTO BKJIFOUCHHS B CXEMbI JICUCHHS Pa3TMIHON
TIATOJIOTHH TPeOYIOTCs AeTanbHas pacimmdpoBka ux Omomorndeckux 3(p(ekToB u maroreHeTHIeckoe 000CHOBaHUE (-
(extrBHOCTH. KpoMe Toro, BO3HUKAET BOMPOC O BO3MOXKHOCTH U 1I€IECO00PA3HOCTH COYCTAHHOTO MPUMEHEHHST METO-
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JIOB Ta3-UHYIIMPOBAHHON TepaITiy JIIs B3aMMOJIOTIONHEHHS W/WITN JTOCTIKEHHS CHHEpPreTndeckoro ddekra. Ha stom
OCHOBAaHHUHU IIENBI0 pabOTHI CIY)KWIJIA CUCTEMaTH3aIws (DyHIaMEHTAIBHBIX MPEICTABICHUN W KIMHUKO-3KCIIEPUMEHTAITb-
HBIX JIAHHBIX O BIMSHUH MEIUIIMHCKUX T'a30B HA OMOCUCTEMBI Pa3iIMYHOIO YPOBHS OpraHu3anmu. Kpurndeckuii aHamms3
JIAHHBIX JINTEPATYPBI U PE3YJIBTaThl COOCTBEHHBIX MHOTOJICTHHX HCCJIC/IOBAHUI aBTOPOB TIO3BOJIMIT BBIJICIIUTH OCHOBHBIC
HalpaBJIeHNs Pa3BUTHS I'a3-MHAYLIMPOBAHHOM Teparyu, HCXOHO BKIIIOYAIOIME U30JIMPOBAHHOE NPUMEHEHHUE OTAEIbHBIX
MEIUIMHCKNX Ta30B (030H, CHHIJIETHBIN KHCIIOPOJI, MOHOOKCH]T a30Ta, MHEPTHBIE T'a3bl, MOHO- M TTOJIMKOMITOHEHTHAs! XO-
nontHast Tasma u ap. ). ChopMHUpOBaHbI IPUHIUITUATIBHBIC YHUBEPCAIBHBIC ITYTH U MEXaHU3MbI UX JACHCTBUS Ha OHOJIOTH-
YeCKHe CHCTEMBI, a TAKKe crielU(pruIecKre 0COOCHHOCTH, XapaKTepHbIE IS OTIENbHBIX BAPHAHTOB T'a3-UHYIIMPOBAHHOM
Teparun. BeickazaHna TUIoTe3a, 4To eAMHBIM MEXaHU3MOM BOCHPHSITHS Pa3TUIHBIX (DU3MUECKUX BO3/ICHCTBHIA, B TOM YHC-
Jie MEZIMITMTHCKUX Ta30B, SIBISIETCS 0COOBIN MONIEKYIISIPHBIN CEHCOp, 00pa3yeMblii akTHBHBIME (hOpMaMHi KHACIIOPO/ia U a30-
Ta ¥ BCTPOEHHBIM B CBOOOTHOPAIMKAIIFHBIE TIPOIECCHI KIIETOK. JlanpHel as pacimmgpoBka MOJIEKYISIPHBIX MEXaHI3MOB
YIIPaBJIEHHST OKUCIUTEIFHBIM METa00IM3MOB M KOPPEKIIUH OHOPaINKaIbHOTO CTPecca CIIOCOOHa CO3/1aTh MPEATIOCHITKH
JUTS TIOSIBIICHNS ¥ PA3BUTHSI MHHOBAIIMOHHBIX OMOMEIMIIHCKIX U BETEPHHAPHBIX TEXHOJIOTHIA.

BJINKHEIIOJIBHOE CBUY-30HAUPOBAHMUE: ITPOLIJIOE, HACTOALIEE, BYAYIIIEE

Ha3zapos B.B., MapryceBuu A.K., butknna O.A., [lepmuna K.C., Tpynosa E.A.
Ipusondicckuii uccnedosamenvekuil meouyurckuil yuusepcumem, Huowcnuti Hoéeopod, Poccus
Tepswiti Mockosckuii cocyoapcmeenuviti meouyunckuti yuusepcumem um. M.M. Ceuenosa, Mocksa, Poccus
Huoicecopoockas cocyoapcmeennas cenvckoxosaticmseennas akademus, Huocnuii Hoszopoo, Poccus
cryst-mart@yandex.ru

MEZII/IHI/IHCKaSI BuU3yaJin3dalvsd B HACTOAIIEC BpPEMs ABJISICTCA OJAHHUM U3 Hauboiee AVHaAMUYHO Pa3BUBAIOIINXCH
HampaBJICHUN MEIUIMHCKONW Haykn. OCHOBHOH LIETBI0 0030pa SABISETCS CHCTEMaTH3aIHs HHPOPMAIIUU O TEKYIIeM
COCTOSTHIY MHKPOBOJTHOBOM BHU3yaJM3allni OMOIOTHYECKUX 00BEKTOB, B TIEPBYIO 0Yepe/b TKaHel opranusma. [lpoa-
HaJIM3UPOBAHBI OCHOBHBIE BAPHAHTHI MUKPOBOJIHOBOTO 30HIUPOBaHUS ONOIOTHIECKIX 00beKTOB. OXapaKTepru3oBa-
HBI JIBA OCHOBHBIX METO/Ia ONPECIICHHS Pa3IMYHBIX TTApAMETPOB OLEHKH. DTO MUKPOBOIHOBAs TEPMOMETPHSI (T1ac-
CUBHas) ¥ pe30HaHCHas Tomorpadus OnmmKHETo Toist. B ocHOBE 00CykIeHus IekaT GU3NIeCKUe MPUHIIUIIBI IIPUMe-
HEHMS MUKPOBOJIHOBOTO 30HAMpoBaHusl. [lokazaHo, 4TO pe30HaHCHAsE MEKPOBOJIHOBasI TOMOTpadusi OJIMKHETO MOJIs
MO3BOJISIET BU3YyaJIM3UPOBATh CTPYKTYPY OMOJIOrHYECKUX TKaHEeH Ha OCHOBE MTPOCTPAHCTBEHHOTO PACHPEACICHUS X
AEKTPOAMHAMUYECKUX XapaKTEPUCTUK — JUIJIEKTPUUECKON MPOHUIIAEMOCTH U MpoBoAUMOCTH. [loka3aHb! moTeH-
nHraJIbHbIC obnactu MIPUMCHECHUSA 3TOT0 METOJla B A€PMATOJIOIUH, BKIIKOYAasA J€PMATOOHKOJIOTUIO. HpI/IBeIleHI)I HU3BECT-
HBIC Pe3yJbTaThl MPUMEHEHUsI METOJa Y MAlMeHTOB ¢ AepMaro3aMu. [lokazaHa HHPOPMATUBHOCTh TEXHOJIOTHH B
paHHell AuarHocTHKe MelaHOMBIL. [IpoieMoHCTprpOBaHbI TEPCTIEKTHBBI MUKPOBOIIHOBOW AMArHOCTUKH B KOMOYCTH-
OJIOTHH, PEKOHCTPYKTHBHON M TUIACTHYECKOW XUPYprud. Takum 00pa3oM, MUKPOBOJIHOBOE 30HIMPOBAHHE — 3TO
COBPEMCHHBIN, TMHAMHYHO Pa3BUBAIOIINNCS METO OMO(DU3NIECCKON OIICHKH TKAaHEH OpraHm3Ma.

Nmerorcs yOeauTenbHble A0Ka3aTeNbCTBA IIEIECO00PA3HOCTH MMPUMEHEHNS MHKPOBOIHOBOTO 30HIMPOBAHUS
B KOMOYCTHOJOTHH (B pa3MYHBIE TIEPUOJIBI 0)KOTOBOM OOJIE3HH), a TaKKE€ B PEKOHCTPYKTUBHON XHPYpPTHH, UTO
MTOJITBEPIK/ICHO MHOTOJIETHIUMHE HCCIIEOBAaHUSIMH HAIIETO KOJUICKTUBA, BHIITOJIHEHHBIMU Ha HDKCIEPUMEHTAIBHBIX
MOJIETISIX M B KIIMHUYECKUX YCIOBHAX. Takike MpoBeieHa ceprs padoT, HAIIPaBJICHHBIX Ha BepU()UKAIIMIO THATHO-
CTHYECKOM HHPOPMATUBHOCTH OJMKHENOIBHOTO pe3onancHoro CBU-30H1upoBaHus B 1epMaToOIOTHH, B TOM YHUC-
Jie IepMaTOOHKOJIOrHH (MellaHoMa Kok ). HauaTsl nccaeioBaHus 0 PACKPHITHIO BO3MOKHOCTEH JaHHOTO METoa
B KOCMeToJIoTHH. [lanbpHeHIe NCCaeI0BaHus B 3TOM U IPYTUX 00JIACTAX OMOMEIHMIIMHBI 3HAYUTEIILHO PACIIUPSIT
CIICKTP BO3MOKHOCTEM COBPEMECHHBIX TEeXHOJIOTUM BU3yaJIU3all1u.

CPABHUTEJIbHASI OHEHKA HEKOTOPBIX BUOJTOT'MYECKHUX JPPEKTOB T'EJUEBOM
N APTOHOBOMU XOJIOAHOMU I1JIA3MbI

Cyposeruna A.B., Maprycesuu A.K., Hazapos B.B., I'oabiruna E.C.,
IMonosuuena A.H., ®egorosa A.C., Ty:kniakun A.H.

Ilepeviii Mockosckuii cocyoapcmeennviil meouyunckui ynusepcumem um. .M. Ceuenosa, Mockea, Poccus
Ipusonscckuil uccredosamenvexutl meouyurckul yrusepcumem, Huocnuii Hoseopoo, Poccus
Huoicecopoockas eocyoapecmeennas cenvbckoxosaticmeennas akaoemus, Huowenuti Hoseopoo, Poccus
cryst-mart@yandex.ru
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8-9 Hos16ps 2022 .
CeyeHOBCKMI YHMBEPCUTET,
MockBa, Poccus

OnHnM 13 Hanbollee aKTUBHO U3ydaeMbIX 3P EKTOB B IOCIIEIHUE TO/IbI SIBISIETCS XOJIOIHAS I1a3Ma — YETBEPTOe
COCTOSIHHE BEIIECTBa, NMPeACTaBiIsoNnee co00il HOHN3NPOBaHHBIN ra3. baaromaps nonnsanuu miasMa npuoodperaeTt
0coOble CBOWCTBA M XapaKTEPUCTUKH, MMO3BOJISIIONINE PEaM30BaTh ee OMOJIOTMYECKYI0 aKTUBHOCTh. B Hacrosiiee
BpeMsl OTIPENICIICHBl MHOTOUMCIICHHBIC 001aCTH MEIMIIMHCKOTO MPUMEHEHHS XOJOAHON TUTa3Mbl, BKJIFOUAsT XHPYP-
THIO, IEPMATOJIOTUIO U KOCMETOJIOTHIO, OHKOJIOTHIO | JIp. B TO ke BpeMs JyIs KaXI0H U3 3TUX 00JaCTe MEAUIIUHBI
3HAUUMBI Pa3JIMYHbIC MEXaHU3MBbI U 3PPEKTHI (paKTopa: aHTHOAKTEpHAIbHAS aKTUBHOCTD, BIUSHHUE Ha alloNTo3, POo-
pereHepaTUBHbIE CBOWCTBA U T.J.

Lenbto uccnenoBanust ObIJIO U3YUYCHUE PEAKIH CBOOOIHOPAINKAIBHBIX TMPOIECCOB U AaHTUOKCUIAHTHOM CUCTe-
MbI B 3pUTPOIMTAX KPBIC HA KyPCOBOE MPUMEHEHHUE IeJIMEBOM U aprOHOBOM XOJIOAHOM 11a3Mbl. [lepBas rpymmna Kpeic
(n=10) OblTa UHTAKTHOM, ¢ HEH HE MPOBOAIIIN HUKAKMX MaHUTYJIAIUH. KpbIckl Bropoit u TpeTheit rpymr (n=10 B
Ka)KI0H ) TIOTyYalii eKeTHEBHYI0 00pa0OoTKy IIPeIBapUTEbHO MIMIUPOBAHHOH 3a/THEH TOBEPXHOCTH (TuTomanp — 4
cM?) TIOTOKOM TeJTHEBON M aprOHOBOM XOJIOJHOM IJIa3Mbl COOTBETCTBEHHO. ITPOA0IKUTEIBHOCTD KaXI0M JIedeOHO
MPOILIEAYPHI cocTaBisuia 1 MUHYTY, Kypc BKItodan 10 mporenyp. B apuTpornurax ;KHUBOTHBIX U3yUYalH MEPEKUCHYIO
PE3UCTEHTHOCTh, KOHIIGHTPAIIMIO MAJIOHOBOTO JUANBJIETHA U AKTUBHOCTH psifa (epMEHTOB (allbJeTrHiIerHIpo-
T'eHa3bl, CYNEPOKCHIMCMYTa3bl U KaTaliasbl). bbuio 00HAPYKEHO, YTO HAPY)KHOE MPUMEHEHHUE XOJIOAHOHN TIa3MBbI
3HAYHUTEIBHO TPAHC(HOPMUPYET OKUCIHUTEIBHBIC TPOIECCHl U aHTUOKCHIAHTHBIE (DEPMEHTBI SPUTPOLIUTOB, U ITOT
s dexT cnennpuueH OTHOCUTEILHO UCTIONB3YEMOro ra3a-HocuTels. BBISIBIEHO, YTO Kypc 00paboTKH MOBEPXHOCTH
KOKM CITHHBI KPBIC T€JIMEeBOM XOJIOIHON TIa3MOH CIIOCOOCTBYET OIpaHHMYCHHUIO HHTEHCUBHOCTH CBOOOTHOPA KA~
HBIX ITPOIIECCOB B MEMOpaHax 3pUTPOIIUTOB, IPOUCXOSIIUX HA (POHE YMEPEHHOU ((PU3HONOTHUYECKOI) CTUMYIISITUH
AKTUBHOCTH aHTHOKCHJIAHTHBIX ()ePMEHTOB (CyNEepOKCHIINCMYTAa3bl U Karajasbl).. HampoTus, apronoBas xonomHas
I1a3Ma, MCIIONb3yeMas B aHAIOTHYHOM pEeKHME, JeMCTBYeT KaK aKTHBATOp MEPEKMCHOTO OKWCIICHUS JUIHIOB B
KJIETKaX KPOBH, YTO COIPOBOXKIAETCS BBIPAKCHHOH /1€3aallTHBHON MHTEHCU(UKAINEH KaTaTUTHIECKUX CBOMCTB
AHTHOKCHIAaHTHBIX ()EPMEHTOB SPUTPOIIUTOB.

®OPMHUPOBAHUE HOBOM OCH XUPAJIbHOCTH
IPU XEJATUPOBAHUU AMUHOKHUCJIOT IMUHKOM

Tymacos B.H., Mopo3osa M.A., MapyxJienko A.B.
Poccuiickuii ynusepcumem opyacovl Hapodos, kagpedpa hapmayesmuueckol u MOKCUKOLOSULECKOU XUMUL,
Mockea, Poccus
vyldemar@mail.ru

[Ipu mccnmemoBaHUM ONTUYECKOW aKTUBHOCTH XEJIATOB IMHKA ¢ L-METHOHWHOM OblIa BBISIBJICHA 3aBHCHMOCTD
pocTa yria BpalleHHs OT YBEJTHUYEHHUS KOHIIEHTPAIMW KOMIUIEKCOOOpa3oBaTelnsi . bbuM MpUroTOBIEHBI PAacTBOPHI
coJiep Kallue paBHBIE KOJIMYECTBA aMHHOKHCIIOTHI, U Pa3InYHbIE JOOABKHU ITUHKA Cylb(daTa B cooTHomenusx: 20:1,
10:1, 5:1, 2:1, 1:1, 1:2 (AMK:Zn) B U303JIEKTPHYECKOM TOUYKE AMHUHOKHCIIOTHI. YTOJ BpalieHus MeHsuics ot -0,15°
(L-metnonun) a0 -0,66° (1:2). Jlanee AaHHBINA dKCIIEPUMEHT MPOBOIWIICSA Ha aMHHOKHCIoTax: L-BanuH, D-BanuH,
DL-Banun, L-uzoneittun, DL-uzoneituun, L-rmyramuHoBas kucinota, L-ructunub, L-acmaparuHoBas KucioTa,
D-acnaparunoBas kucnora, DL-acnaparunoBast Kuciora.

Pesynbrarhl u3MepeHuil pa3aesuiIkNCh Ha JIBE IPYIIIbL: OUJICHTATHBIC aMUHOKUCIOTHI TTOBTOPSUIA TEHICHIUIO Me-
THOHUHA, TIPH dTOM i L-BaiiMHa M3MEHSJICS 3HAK yTiia BpameHus (+) Ha (-), U TakKe YUCICHHO YBEINYUBAIOCH
3HAYEHUE yTIIa BPAIICHUS, ISl TPUACHTATHBIX aMHUHOKHCIIOT OTCYTCTBOBANIM 3HAYMMBIC N3MCHEHHUS YTIIa BPAIICHIS
OT KOHIICHTpAIHNH MIHKA. Taxke ObuTa 00HapykeHa 0OpaTHas 3aBHCHMOCTh MEXKTy TTapaMH SHAHTHOMEPOB aMHHO-
KHCJIOT: IJIs1 OMIEHTAaTHRIX aMUHOKHUCIIOT D psifia ipy yBETMYCHNN KOHIICHTPAIINK MOHA IIMHKA YTOJI BPAIICHHS YBe-
JITIUBAJICS B TIOJIOKUTEIHFHOM 3HAYCHUH, a L psina B oTpumareasHoM. s BU3yann3amuu 00pa3yromuxcs CTPYKTyp
OBLIH UCTIONH30BaHbI OHJIAIH MTPOTPaMMBI CTPYKTYPHOTO MOJIEUPOBaHus Moiekyl B 3D. MHTepripeTupoBaB ux, Mbl
MIPHIIUTHA K BBIBOY, O TOM, YTO JUIS XEJIaTOB COIEPIKAINX OMIEHTATHbIE TUTaH bl (HOPMUPYETCS HOBasl OCh XUPaJlh-
HOCTH, ¥ 00pa3yroTcs iBe (OpPMbI KOMILIEKCOB: ITUC- ¥ TPAHC- H30MEPHI, MEXTy COOOM SBISFOIINECS TUacTpeoMepa-
MU. Ha ocHOBaHMH MOTYYEHHBIX PE3YJILTaTOB MOXKHO C/I€TIaTh BBIBOJ, O TOM, YTO KOH(PHUTYpaIis KOMILJICKCOB I[HHKA
¢ OMJICHTaTHBIMU AMUHOKHUCIIOTAMH 3aBUCUT OT KOH(PUTYpaIli aMUHOKHCIOThL. OTCYTCTBHE 3HAYMMBIX U3MCHEHUN
ONTUYECCKON aKTUBHOCTU TPHJICHTATHBIX aMUHOKHCIIOT, IPU JOOABJICHUH KOMIUIEKCOOOpa30BaTes, 0CTaeTCs MPe/l-
METOM TOCTEAYIONMUX UCCICIOBAHMM.
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ITTECHNOLOGIES IN MEDICINE

ANTIMICROBIAL PROPERTIES OF THE NANOCOATED SURGICAL SUTURES BASED ON THE
ATOMIC LAYER DEPOSITION TO DECREASE SURGICAL SITE INFECTIONS

Abdulagatov I.M. !, Maksumova A.M. !, Khamidov M.A. % Ragimov R.M.?2, Abdullaeva N.M. 2,
Magomedov M.Z.3, Tsakhaeva R.O.3, Salikhov A.M.?
'Dagestan State University, Makhachkala, Dagestan, Russian Federation
’Dagestan State Medical University, Makhachkala, Dagestan, Russian Federation
3State Veterinary Laboratory, Makhachkala, Dagestan, Russian Federation
ilmutdina@gmail.com

Sutures are biomaterials that are considered a major cause of surgical site infections. Sutures account for 57% of
the global surgical equipment market as the most widely used surgical implants. Surgical sutures play an import-
ant role during the wound healing of the surgical sites which are known to be sensitive to microbial infections.
It has been estimated that 25 000 of Europeans die every year from bacterial infections caused by multiple drug
resistance microbes [1]. Outbreaks of surgical infections and bacterial resistance against antibiotics has prompted
research towards development of antibacterial biomedical materials for medical applications. For that purpose, in
the present work polypropylene (PP) surgical sutures (VP-945) were coated with vanadium doped TiO, (ALO,/
TiVO,) using thermal atomic layer deposition (ALD) technology to decrease surgical site infection. Sutures with
antibacterial activity have been developed in the present work to prevent microbial colonization of the suture ma-
terial in operative incisions. Multiple layers of (Al,O,/TiVO ) nano-films were coated on the PP surgical sutures
to improve its antibacterial properties, thereby, prevent suture-related post-surgery complications. In our previous
publication [2], this material (A1,0,/TiVO,), has been successfully used as an antibacterial nano-coating to prevent
post-surgical complications of implanted PP hernia mesh. The present study indicates that ALD coating improves
antibacterial properties of polypropylene (PP) surgical suture, i.e., (A1,O,/TiVO,) coated surgical suture exhibited
enhanced antibacterial activity compared to uncoated one. We found that V-doping of TiO,, unlike bare TiO,, allows
generated and further procured strong redox reactions which effectively kills bacteria under visible light. We have
reported comparative analysis of the use of uncoated and coated PP surgical suture for preventing biofilms formation
compared. It is shown that all tested surgical suture samples expressed antibacterial activity against £. coli and S.
aureus.

References

1. L. Freire-Moran, B. Aronsson, C. Manz, [.C. Gyssens, A.D. So, D.L. Monnet, O. Cars, Critical shortage of new
antibiotics in development against multidrug-resistant bacteria- Time to react is now, Drug Resistance Updates.
14 (2011) 118-124.

2. .M. Abdulagatov, R.M. Ragimov, M.A. Khamidov, A.M. Maksumova, N.M. Abdullaeva, ALD coated
polypropylene hernia meshes for prevention of mesh-related post-surgery complications: An experimental study
in animals, Biomedical Materials, 17 (2021) DOI: 10.1088/1748-605x/ac361¢

APPLICATION OF TRANSFORMERS NEURAL NETWORKS TO THE CLASSIFICATION PROBLEM
OF CHRONIC VENOUS DISEASE

Okunkov S.'?, Barulina M."?, Sanbaev A.?3, Ulitin 1.2, Okoneshnikov I.?
! Institute of Precision Mechanics and Control of the Russian Academy of Sciences, Saratov
2R&D department, TOO Fle, Almaty, Kazakhstan
¥ Omega clinic, Saratov
okunkov@iptmuran.ru

Chronic venous disease (CVD) is not taken seriously by ordinary people as much as it should be. This is

due to the fact that CVD does not greatly affect the human body in the early stages. That’s why many people do
not even realize that they have an early stage of this disease. At the same time, CVD will progress, especially
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if the patient is overweight or has to sit or stand for a long time during the day. The last stage of CVD is an
ulcer, which requires a long and expensive therapy. Therefore, the best way to prevent the development of CVD
is to consult a certified phlebologist at an early stage of CVD. However, as mentioned above, it is practically
impossible for ordinary persons to understand that they have this disease. For this reason, the proposed study
devoted to the classification problem of CVD and primarily aimed at ordinary people is actual. The problem
is to classify according CEAP non-professional photos taken by patients themselves on a smartphone camera.
Widely used convolutional networks have not performed well enough to solve this problem. That’s why visual
transformers were used for solving this problem, as the most perspective and contemporary neural nets for im-
age classification.

The dataset contained 11 118 photos of legs with different CVD stages. These photos were classified by
a certified phlebologist for seven CEAP classes. Class CO contained 7.84% of the photo; C1 -25.27%; C2 —
13.43%; C3 — 33.67%; C4 — 13.76%; C5 — 3.62%; C6 — 2.40%. Thus, the dataset was unbalanced, thereby
many widely used neural networks like ResNet50 couldn’t cope well with the classification of such dataset.
But neural networks for image classification from the transformer’s library like ViT (Visual Transformers) and
DelT (data-efficient image transformers) are good enough for imbalanced datasets. The main difference between
DelT and VIT is that DelT is an improved version of VIT through the use of a knowledge distillation procedure.

In the proposed work, three neural networks were used — one DelT(deit-base-distilled-patch16-224) and
two VITs (vit-base-patch16-224 and vit-base-patch16-384) nets.

Vit-base-patch16-384 had the best metrics for classification of the most CEAP classes but was computationally
intensive. The Vit-base-patch16-384 model shows the best results in classification for classes C5 and C6. But DeiT
worked better for classification of CO and C1 classes. The worst results were shown by vit-base-patch16-224. So,
using vit-base-patch16-384 seems to be preferable if there are no limits on computing resources. Deit-base-distilled-
patch16-224 can be used if computing resources are limited.

POSSIBILITY OF DIAGNOSING BREAST CANCER BASED ON CYTOKINE PROFILE USING
MACHINE LEARNING METHODS

Barulina M. 3, Gergenreter Y. 3, Zakharova N.!, Maslyakov V.!*, Fedorov V.!
!Saratov State Medical University named after V. I. Razumovsky,
’Institute of Precision Mechanics and Control, Saratov
SPrivate Medical University Reaviz , Saratov

Breast cancer is one of the most common types of cancer. More than 2 million cases of breast cancer (BC) are
diagnosed every year in the world. The early diagnosis of BC is the only way to significantly increase chances of cure
and survival for patients with BC. Methods for early BC diagnosis are existed, for example, mammograms, clinical
breast exam and breast self-exam. But the result of such diagnosis is highly dependent on the competence of the per-
son who conducts it. That’s why the problem of developing methods for early BC diagnosis is still relevant. One of
the ways to do that is using methods and algorithms of machine learning.

Possibility of diagnosing breast cancer based on cytokine profile using machine learning methods is studied in the
proposed work.

As previously shown by the authors, the combination of certain cytokines in blood serum can be considered as
a marker of the presence of breast cancer and even its stage (local or spread). Since the dataset was rather limited,
the task of binary classification was investigated in the work — whether there is breast cancer or not. To solve this
problem, the Gradient Boosting algorithm was used. The model was trained on constructed features, which are com-
binations of cytokines.

As a result, the classification accuracy was equal to 1. This means that the concentration of certain cytokines and
their combinations can be used for diagnosis and prognosis.

The high accuracy value can be explained by the following reasons. Firstly, the model was trained on constructed
features based on combinations of cytokines. Second, the initial data set was randomly divided into training and test
datasets but were not statistically distinguishable. But anyway, the predictive algorithm must be tested on more num-
bers of patients before it can be used in practice.
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FEATURES OF THE USE OF AI TECHNOLOGIES IN MEDICINE: SMART GR-CASES

Gontar L.
Synergy Corporation
LGontar@synergy.ru

Topic on the specifics of the use of semi-autonomous systems and existing models for the implementation of Al
in medicine. Features of statistical modeling and elimination of cases of obtaining «dark data» in projects on the use
of AL

At present, the technology of statistical modeling and data analysis is becoming more and more scalable. The use
of kMAGIC» type technology, which allows medical professionals to perform up to 50 functional options necessary
for conventional medical interventions, also includes technology — augmented reality glasses that track tasks and
provide assistance to medical professionals for the correct and effective treatment of patients.

Such technologies, formalized in projects, have their pros and cons, in particular on the issue of transferring data
to AL In this regard, the promotion of such projects has its own risk factors: technical, legal and others.

Adaptation measures are needed for Al and existing databases, possible filtering tools as an applied component of
Al projects in medicine.

It is proposed to consider such projects and implement them with the necessary intersectoral assessment, using
centers and innovation clusters.

SEMANTIC SEGMENTATION OF BLOOD VESSEL USING DEEP LEARNING

Ibragimov A.A.!, Senotrusova S.A.!, Ivanov A.S.!, Karpulevich E.A.!, Tyschuk E.V., Sirotskaya A.A.%,
Stepanova O.1.2, Konstantinova V.V.2, Oshkolova A.2, Zementova M.S.?, Kovaleva A.A.2, Grebenkina P.V.2,
Markova K.L.%, Sokolov D.1.2, Selkov S.A.%, Kogan 1.Y.2
!Ivannikov Institute for System Programming of the Russian Academy of Sciences
’D.0.0tt Research Institute of Obstetrics, Gynecology and Reproductology
Moscow, Russia
ibragimov.aal 8 @physics.msu.ru

Angiogenesis is the development of new blood vessels from pre-existing ones. It is a complex multifaceted pro-
cess occurring in the human body, underlying various physiological and pathological conditions. It is essential for the
adequate functioning of the human body. The study of angiogenesis is carried out using various methods. One of the
most popular and simple of these is the method of short-term culture of endothelial cells on Matrigel. However, a sig-
nificant disadvantage of this method is the manual analysis of numerous images of different stages of angiogenesis,
which is quite time-consuming and requires considerable labour input. Therefore, a tool to automate the annotation
of blood vessel images is needed. A neural network-based model serves as such a tool. Despite the increasing use of
deep learning in biomedical image analysis, there are still no works on the application of this method to angiogenesis
images. This paper presents the first tool based on a convolutional U-Net coder-decoder architecture for segmenting
images from in vitro angiogenesis simulations, followed by image post-processing for data analysis by experts. An-
gioCells, the first annotated dataset in this field, is also available in the public domain. To create this dataset, members
of the marking group were recruited, an annotation protocol was developed and a participant agreement study was
conducted.

MUSE — MICROSCOPY WITH ULTRAVIOLET SURFACE EXCITATION

Kalinichenko A.M., Zemerov A.A., Denisenko G.M., Fayzullin A.L., Timashev P.S.
Sechenov University, Moscow, Russian Federation
kalinichenko a m@student.sechenov.ru

Traditional histology relies on physically sectioning either frozen or formalin fixed paraffin-embedded (FFPE)
tissue into slices. Due to FFPE-method is time consuming and labour-intensive, there is a need for a faster and sim-
pler ex-vivo microscopy method. MUSE — approach, relying on the principle of excitation of the tissue surface with
ultraviolet (UV). A distinctive feature of MUSE is the absence of the need for standard histological preparation. UV
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penetrates a few micrometers and the excitation spectrum of the fluorescent dye lies in the visible spectrum. This
approach makes it possible to obtain an image comparable in informational content to standard microscopy methods.
As aresult of those efforts, a staining protocol was submitted and a set of fluorescent dyes, which, in total, allow high-qual-
ity identification of the histological structures of the tissue, do not require special equipment, fixation and take about 5 minutes.
MUSE has potential utility in dermatopathology and in intraoperative assessment of surgical margins. This meth-
od expands the possibilities of using computer vision technologies in microscopy, as it provides extensive informa-
tion about the structure and autofluorescence of tissue.

VR TECHNOLOGIES IN PHARMACEUTICAL EDUCATION

Kolosov Yu.A, Kurkin D.V., Gorbunova Yu.V., Robertus A.I, Ivanova O.V., Bakulin D.A.
A L Yevdokimov Moscow State University of Medicine and Dentistry,
Moscow, Russia
kolosov-ua@msmsu.ru

Educational programs using virtual reality technology are being implemented in russian and world practice: sim-
ulators in the oil and gas industry, medicine (human anatomy, surgeon simulator), the army and the aviation industry.
However, these technologies are practically not used in the pharmaceutical industry. At the same time, to date, there
are no developed methodologies for building the educational process using virtual reality technology, evaluating the
effectiveness and safety for students. In this regard, the goal of our project is to develop a new educational program
for pharmaceutical specialists using virtual reality.

The essence of the project is the formation of professional competencies and skills of pharmaceutical specialists
using virtual reality technologies.

In the Russian Federation: more than 71,000 pharmacy organizations, more than 200 pharmacy chains, which employ
more than 275,000 employees with pharmaceutical education. There are 83 large industrial enterprises producing medicines
and 53 universities have pharmaceutical faculties that annually graduate more than 19,000 pharmacists and more than 40,000
annually are accredited in the specialty. In total, more than 600,000 people are involved in the pharmaceutical industry.

Thus, the formation of professional competencies of pharmaceutical specialists using virtual reality technologies
will improve the quality of educational services provided and will allow for more effective training (professional
retraining, advanced training) of pharmaceutical workers and students.

THE PENULTIMATE STEP TOWARDS INTEGRATING ARTIFICIAL INTELLIGENCE INTO
ROUTINE MEDICINE

Korneev A."*3, Lipina M.'4, Kalinsky E."¥, Lychagin A.%, Timashev P.'3~
I Laboratory of Clinical Smart Nanotechnologies, Institute for Regenerative Medicine, Sechenov University
? Medical Polymer Synthesis Laboratory, Institute for Regenerative Medicine, Sechenov University
4 Institute for Regenerative Medicine, Sechenov University
* Department of Traumatology, Orthopaedics and Disaster Surgery, Sechenov University
3 World-Class Research Center “Digital Biodesign and Personalized Healthcare”, Sechenov University
korneev.alex.a@gmail.com

Recently, there have been more and more reports about the increasing burden on the healthcare system. Artificial
Intelligence (Al) is a modern tool that is being actively studied for finding a solution to this problem.

Today, the market for medical Al systems is extremely poor. To finalize the creation of full-fledged competitive
clinical Al tools, it is necessary to understand their actual quality.

The most reliable method of evaluating the Al models quality is external validation. This technique involves
obtaining training and test datasets from different sources. External validation excludes the influence of data source
features on the model’s conclusions, therefore it is the most optimal.

A systematic review of the literature describing the development and evaluation of Al models predicting diseases
of the knee and hip joints was conducted. The study aims to analyze trend methods for evaluating AI models and
identify the place of external validation in the structure of these approaches.

Of the relevant 56 articles, only 10 (17.9%) reported external validation. This makes it possible to judge the pre-
vailing lack of objectivity of models validation.
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The dissemination of the external validation concept among Al model developers will allow science to take the penultimate
step towards the full integration of Al into medicine, completing the process of developing Al tools. The last step will be the
solution of complex bioethical issues, which stimulates the uncompromising integration of Al into the physician’s routine.

Research at Sechenov University was funded by the Ministry of Science and Higher Education of the Russian
Federation under the grant agreement No. 075-15-2021-596.

APPLICATION OF ARTIFICIAL INTELLIGENCE ALGORITHMS TO DETERMINE THE
BOUNDARIES OF COLORECTAL CANCER FROM HISTOLOGICAL SCANS

Kretova N.V.!, Zanozin A.S.", Nikitin O.1.2, Garri D.D.?

LM. Sechenov First Moscow State Medical University, Ministry of Health of the Russian Federation, Moscow, Russia
“Resident of the Biomedical Cluster of the Skolkovo Foundation, Artificial Networks and Technologies LLC,
AntsHealth, Moscow, Russia
prosector76(@gmail.com

Introduction: Colorectal cancer is the third most common cancer in the world and the leading cause of death
among gastrointestinal tumors. At the same time, in 0.8-1.6% of cases, an erroneous pathoanatomical diagnosis is
recorded even by highly qualified doctors.

Objectives: To develop own digital platform for image analysis and colorectal cancer patterning in histological
scans using a neural network analysis algorithm.

Material and Methods: The training sample consisted of 359 cases of colon adenocarcinoma and 711 cases of adeno-
matous changes. Histological preparations were scanned, and digital copies were marked by specialist doctors in the ANT-
SHealth digital platform into 3 classes: benign tissue, malignant tissue, and background. For training, the neural network
model “Linknet_efficientnetb0”” was taken. The training units were 256x256 pixel images extracted from gigapixel images of
digitized preparations. Validation was carried out by selecting image samples of a fixed diameter and class by three medical
specialists independently of each other. If the prevailing interpretation of the sample by the neural network model correspond-
ed to the visual assessment of the pathologist, the observation was marked as correct. A total of 279 samples were taken.

Results: In a comparative analysis of the interpretation of histological slides performed by a neural network and a
pathologist, the sensitivity of the method was 0.9974; specificity, 0.8398; accuracy — 0.9420; F1-measure — 0.9571.

Conclusion: The elaborated digital platform has confirmed its high sensitivity and specificity for the detection
of colorectal cancer in histological slide scans. This platform can be applied for clinical decision support systems,
telemedicine system, for training doctors.

DATABASE AS A BASIS FOR CREATING A BIORESOURCE COLLECTION
AND A PATIENT’S DIGITAL TWIN

Lobanova O.A., Demura T.A., Kogan E.A., Rudenko E.E., Timashev P.S., Kretova N.V., Serezhnikova N.B.,
Zharkov N.V., Peshkova M.A., Kochetkova S.E., Vekhova K.A., Stepanova Yu.Yu., Shtanev Z.D.,
Akan Mikhail Ali Ryza, Kolesnikova A.O., Yumasheva V.A.

LM. Sechenov First Moscow State Medical University, Ministry of Health of the Russian Federation, Moscow, Russia
lobanova o a(@staff.sechenov.ru

Introduction: Databases are widely used in modern medicine and can be applied for clinical and fundamental re-
search, for training neural networks (artificial intelligence) to analyze scans of histological slides and create a “digital
twin” to personalize prognosis and therapy.

Materials and Methods: The database “Bioresource Collection of Colorectal Cancer” was created on the basis of
the spreadsheet software Microsoft Excel and contained categorized data for each of the 79 patients.

Results: The elaborated database contains the following information about a patient with colorectal cancer: per-
sonal data, macroscopic and microscopic description of the surgical material, parameters of the metastatic potential
of the tumor, the results of molecular genetic and immunohistochemical studies, and scans of histological slides of
tumor and colorectal cancer metastases.

Conclusion: The database “Bioresource collection of colorectal cancer” is promising for implementation in clinical
practice and inclusion in teaching aids of the department. The database will serve as the basis for creating a “digital
twin” of a patient with colorectal cancer in order to predict the course of colorectal cancer and response to drug therapy.

20



-0
Q@o-c0@ ‘
°.° g 8-9 Hosbpsa 2022 r.
%% CeyeHOBCKM YHUBEPCUTET,
CEYEHOBCKU{1 YHUBEPCUTET MOCKBa. Poccusa
SI BS 2022 HAVK O ’KU3HU

DEVELOPMENT OF A WEB APPLICATION OF FACILITATE MULTIDISCIPLINARY
REHABILITATION OF CHILDREN WITH A CONGENITAL PATHOLOGY
OF THE MAXILLOFACIAL REGION

Mamedov A.A.!, Admakin O.1.%, Dudnik O.V.2
’Department of Pediatric, Preventive Dentistry and Orthodontics, FSAEI of HE I.M. Sechenov First Mocow State
Medical University of the Ministry of Health of the Russian Federation (Sechenov University), Moscow, Russia
!Children’s City Clinical Hospital Ne9 HE G.N. Speransky, Moscow, Russia
dudnik o v(@staff.sechenov.ru

In recent months the priority area of modern medicine has become on-line informatization and computerization.
The most promising development has been the use of information and computer support in an integrated diagnostic
system for patients with cleft lip and palate. In our research we aim to developed an autonomous web application
that allows practitioners to determine the tactics of multidisciplinary diagnosis and treatment based on data integrat-
ed into a specific web application in order to increase the efficiency of the treatment of children with cleft lip and
palate of different age groups. Based on more than 45 years of clinical and scientific experience in diagnosis and
treatment of patients with cleft lip and palate we developed a web application “ADI” (Application of Digital Imaging)
(Fig. 1.). “ADI” web application is a system for processing, accumulating and analyzing information on the rehabil-
itation of patients with cleft lip and palate by type of pathology and age, allowing doctors to obtain structured infor-
mation about the stages of the necessary methods of interdisciplinary cleft lip and palate diagnosis and treatment. One

of the main advantages of “ADI” web application is the ability to quickly exchange information between specialists
in various fields of knowledge.

%] -
=

%

[
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Fig. 1. Image of the main page of the “ADI” web application on a smartphone (a), a tablet (b) and a desktop com-
puter (c).

DEVELOPMENT OF A PROTOTYPE INTELLIGENT DIAGNOSTIC SYSTEM FOR EMERGENCY
SURGICAL PATHOLOGY AT THE PRE-HOSPITAL STAGE

Potakhin S.N.!, Prokofyeva L.P.!, Veshneva I.V.% Gorokhov S.V.!
!FSBEI HE I.V. Razumovsky Saratov SMU MOH Russia, Saratov, Russia,
Saratov State University, Saratov, Russia
potakhin sn@rambler.ru

Objective: to develop a prototype intelligent diagnostic system for emergency surgical pathology at the pre-hos-
pital stage and the principles of differential diagnosis of this pathology.

Background. The development of medical diagnostic systems requires the formalization of diagnostic criteria, a
clear understanding of the sequence of diagnostic algorithms, and the creation of a unified space of attributes that are
equally understood by the physician, the intelligent system, and the patient.

Formalizing the diagnostic process is a difficult task because an experienced physician “at a glance” takes into
account many attributes, including not only age, gender, the position of the patient, and constitutional features, but
also manifestations of emotions and reactions to questions and the examination procedure. These are largely visual
characteristics, but of great importance is the intonation of the voice and the “tactile talent” of the physician.
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Results. At the first stage, we identified the most significant signs sufficient for primary diagnosis of emergency
surgical pathology, often referred to as “acute abdomen”. To identify these signs, we formulated patient-understand-
able questions. The interface of the system under development will allow the patient to fill in the data on his or her
own during the initial application for medical care. Or the information will be entered into the system by medical per-
sonnel before the surgeon’s examination. The intelligent system will then formulate the answers received in the form
of expressions accepted for filling out medical records and recommend a surgeon’s examination in an emergency or
other specialized specialist according to the presumed diagnosis.

Conclusion. The intelligent system under development will be able to suspect emergency surgical pathology
based on a minimum number of signs, make a differential diagnosis of diseases and make recommendations on the
need for an emergency consultation with a surgeon and other specialists.

LEGALASPECTS OF ARTIFICIAL INTELLIGENCE ERRORS IN MEDICINE

Provotorova L.I.
SGMU, Voronesh, Russia
Lir.zlat@yandex.ru

Artificially intelligent are used extensively in medical sciences. Common applications include diagnosing pa-
tients, transcribing medical documents, treating patients... Artificial intelligence predictions are getting more and
more accurate. Therefore, Al is applied more and more often, the circle of tasks solved expands.

But the probability of an error remains. Mistakes — may entail severe consequences (including the death of the
patient). Who is responsible for artificial intelligence mistakes?

There are several options:

Responsibility lies with the doctor

Responsibility lies with the developer of artificial intelligence

Artificial intelligence has a legal personality and bears responsibility independently

Responsibility lies with the head of the medical organization

By agreeing to the use of artificial intelligence in diagnosis and treatment, the patient accepts responsibility

Each option has its own strengths and weaknesses. Only the professional community of doctors, lawyers and IT
specialists can find the answer.

MATHEMATICAL MODELING OF THE INTERACTION
OF NEW QUINAZOLINONE DERIVATIVES WITH NICOTINAMIDE ADENINE DINUCLEOTIDE
IN ORDER TO PREDICT THE POSSIBILITY OF ADDUCT FORMATION AS ONE OF THE STAGES
OF INHIBITION OF FATTY ACID SYNTHASE MYCOBACTERIUM TUBERCULOSIS

Samotrueva M.A.!, Starikova A.A.!, Zolotareva N.V.2, Merezhkina D.V.3, Ozerov A.A.’
!Federal State-Funded Educational Institution of Higher Education «Astrakhan State Medical University»,
Astrakhan, Russian Federation
’Federal State-Funded Educational Institution of Higher Education «V.N. Tatishchev Astrakhan State University»,
Astrakhan, Russian Federation
’Federal State-Funded Educational Institution of Higher Education «Volgograd State Medical University»,
Volgograd, Russian Federation

Introduction. The resistance of Mycobacterium tuberculosis to the applied antimicrobial substances, and also the
ability of the pathogen to remain latent in the human body for a long time complicate the therapeutic strategy for the
treatment of diseases caused by the microorganism, making the problem of finding new drugs relevant. The study
of the mechanism of action of medicinal substances at the molecular level has become possible due to the successes
achieved in the field of bioinformatics and mathematical modeling. In this way, the all study following the ethical
restrictions in the field of clinical research on animals. The formation of an adduct of a drug substance with nicotin-
amide adenine dinucleotide (NAD) inhibits the intense activity of the fatty acid synthase (FAS) enzyme involved in
the synthesis of mycolic acids, which is natural for the presence of the cell membrane of Mycobacterium tuberculosis
has been proven.
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Purpose. Mathematical modeling of the interaction of new derivatives of quinazoline—4(3H)—on with NAD in
order to predict their effect on the operation of FAS.

Material and methods. The modeling of the formation of complexes between VMA-17-04 and VMA-13-05
derivatives and the oxidized form of NAD" was carried out using the semi-empirical quantum-chemical PM7 method
in the MOPAC 2016 program [1].

Results. The energies of the boundary molecular orbitals, the value of the electrophilic index, the distances be-
tween interacting atoms, the charges on the atoms, as well as the value of the energy gap were calculated for each
pair of interactions.

Conclusions. An analysis of the energy and structural characteristics indicates the complexity of the formation of
an intermediate complex between VMA-17-04 and NAD+ due to steric factors.

The high values of the energy of the highest occupied molecular orbital (HOMO), as well as the values of the
energy gap and the distance between the interacting atoms indicate a high probability of the formation of an ad-
duct between VMA-13-05 and NAD, which makes it possible to predict the possibility of FAS inhibition by this
derivative.

References. MOPAC2016, James J. P. Stewart, Stewart Computational Chemistry, Colorado Springs, CO, USA,
HTTP://OpenMOPAC .net (2016)

HEALTH&SCIENCE WEB APPLICATION:
OPPORTUNITIES AND PROSPECTS

Tatarkova Yu.V, Bakhtina A.A., Krasova D.A., Petrova T.N.
Federal State Budget-Funded Educational Institution of Higher Education
“Voronezh State Medical University named after N.N. Burdenko” of the Ministry of Public Health
of the Russian Federation, Voronezh, Russia
yulyasholohova@mail.ru

Health&Science is a digital platform (Web-application) designed to digitize and systematize data on the health
status of patients, quickly and conveniently compile statistical samples for the work of medical specialists, rational
visits to medical organizations, remote provision of clinical recommendations, convenience of obtaining data on
the health status of patients, promotion and popularization of the medical services market, updating of data.

The platform will be useful to a wide range of consumers: patients of any gender and all ages, medical profes-
sionals, medical organizations.

The development of Health&Science is aimed at meeting the need for rational visits to medical organizations,
information education about health correction, maintaining a healthy lifestyle, saving time during medical re-
search, creating high-quality visual content for use in the professional field (systematization of health data, the
ability to conduct scientific and clinical work with regular customers through the service, popularization of the
personality of the expert and/or medical organization, etc.), providing digital tools for upgrading users’ personal
accounts.

Functional sections will be implemented on the platform that subscribers will be able to use daily: health
monitoring (for medical organizations — patients), analysis of survey blocks on organ systems, clinical recom-
mendations in a convenient format, visual representation of data on the complex of examinations performed, a
clear picture of the complex of upcoming studies. In addition, information sections with useful information and
recommendations on health and lifestyle correction will be presented.

Another feature is that the platform is a meeting place and remote work of a doctor with a patient / medical
organization with a service user / researcher and an up-to-date updated database. Users (doctors and medical orga-
nizations) can independently use the functional tabs registered on the service.

To achieve the goals and objectives of the project, an application for grant support has been submitted to the
Innovation Promotion Fund in the section “Personalized Medicine. Medical decision support systems. Devices for
continuous screening of patients’ health. Telemedicine”.
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CLASSIFICATION OF METASTASIS BONE STAGES BASED ON A LIMITED NUMBER OF
SCINTIGRAPHY IMAGES

Ulitin 1.2, Barulina M.'2, Okunkov S.'?, Velikanova M.2, Korolev A.2, Glushakov 1.2,
Kalyuta T.2, Rakhimov N.?, Fedonnikov A.
! Institute of Precision Mechanics and Control, Saratov, ul Rabochaya, 24, Russia
2Saratov State Medical University named after V.I. Razumovsky, Saratov, ul. B. Kazachia, 112, Russia
ulitin@iptmuran.ru

The development of an artificial intelligence decision support system for oncologists is a topical task, the solution of
which will affect many patients. There are many articles with the topic of using neural networks to solve the problem of
image classification, where various MRI and X-ray images are input. However, it should be noted that some classifica-
tion problems are difficult to solve due to the lack of sufficient data to correctly train even the most popular and accurate
neural networks. This problem is especially relevant for specific medical data. To solve this problem, certain approaches
are applied to increase the size of the dataset. The most popular of these are noise overlay, image rotation, different color
palettes usage, etc. As a result, the initial dataset is expanded with images that for Al are different from the existing ones.

In the proposed work, the applicability of different kinds of neural networks for the classification of the stages
of metastasis bones based on a limited number of scintigraphy images was studied. The widely used convolutional
networks (ResNet50) and new networks (transformers ViT and DelT) were used in the work. The results of training
these neural networks on a small amount of data were analyzed using the following metrics: accuracy, precision,
recall, f1-score, confusion matrix and learning curve.

The study included 65 patients with a different stage of bone metastasis. All patients underwent scintigraphic scan.
The result of each scintigraphic scan included an image of the patient in three different color palettes. Thus, the data-
set contained 195 images. Images were classified into 4 classes according to the extent of the lesion (Class 1 — no
metastases, Class 4 — severe spread of metastases).

The aim of the proposed work is to identify neural networks that would best classify the stages of metastasis bones
after training on such a limited dataset.

Taking into account all of the above, neural networks were trained and the following outcomes were obtained.

The prediction of the class, which was images of patients with the smallest of lesion grades (Class 1), was well
done by Resnet50 (Rated True Positive (RTP) and Rated True Negative (RTN) values were 1 and 0.87, respectively).
However, the highest RTN for Class 1 was equal to 1 and was demonstrated by DelT. ViT showed moderate values
for these parameters — 0.6 for RTP and 0.94 for RTN. However, ViT was the best in determining the second class
(RTP =1, RTN = 0.89). With the definition of the third class, both transformers did well — DelT had values 0.79 for
RTP and 0.92 for RTN, and ViT had 0.79 for RTP and 1 for RTN. Both transformers also distinguished themselves by
the perfect definition of the fourth class, with values of 1 for RTP and RTN. The universal F1 score metric was good
enough for ViT (0.87), moderate for DelT (0.78), and very low for ResNet50 (0.57).

Thus, we can conclude that such new perspective neural networks for image classification problems as ViT and
DeiT can have good metrics even after training on a limited data set.

DIGITAL PLANTOGRAPHY IN THE STUDY OF THE FOOT IN PREGNANT WOMEN

Vlasova E.V., Perepelkin A.l., Mandrikov V.B.
Volgograd State Medical University, Russia
ekaterina-v@mail.ru

Morphological changes during pregnancy significantly alter women’s quality of life. Increasing physiological
load in the second and third trimesters leads to changes in different parameters of the foot, and adds pressure on its
sole surface. The present study is aimed to detect the dynamics of anatomical parameters of the foot of women aged
17-27 in the second and third trimesters during the first pregnancy.

The study was voluntarily attended by 50 women aged 17-27 without musculoskeletal pathology, during the first preg-
nancy in the second and third trimester. By applying the method of digital planography with graphoanalytic decryption
of foot image and system analysis, anatomical parameters of women ‘s foot in the second and third trimesters of the first
pregnancy in dynamics were obtained. Changes in the reference (by changing the parameters of the surface of the whole
foot and its three divisions) and spring (K coefficient, Streitter indices, Weistlog indices) functions of the foot were studied.
Linear (length, width, height) and angular (angles of I and V fingers and heel angle) foot parameters were obtained.
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Digital planography revealed changes in the anatomical parameters of the foot of women aged 17-27 in the second
and third trimesters of the first pregnancy. The obtained morphometric information will help to detect in a timely
manner the occurrence of longitudinal and transverse flatness at different terms of pregnancy and ensure the choice
of the correct conservative or operational treatment, design and manufacture of corrective orthosis, which will sig-
nificantly improve the quality of life of pregnant women.

MACHINE LEARNING AND INTEGRATIVE ANALYSIS OF OMICS DATA TO SEARCH FOR
DIAGNOSTIC SIGNATURES AND THERAPEUTIC TARGETS

Zolotovskaya ML.A., Gur’yanova A.A., Kovalenko M.A., Tkachev V.S., Musatov L.Yu., Efimov V.V,
Shaban N.A., Sorokin M.I., Buzdin A.A.
M®OTHU, Mockea, PD
vthbfv2008@ya.ru

The existing anticancer target drugs do not cover the entire spectrum of malignant neoplasms and their subtypes. Search
for new targets is an imortant task. In this paper, the recognition of potential target genes by machine learning is performed.

Using multiomics data from TCGA and CPTAC projects and clinical data from ClinicalTrials and drugbank, we
construct a gene classifier that is able to separate the target genes of known anticancer and other drugs. Mutational, tran-
scriptomic, proteomic, methylomic and posttranslational profiles of 8734 patients for 19 types of tumors were used. The
features were quantitative values calculated for each gene and type of molecular data at three levels: an individual gene,
the gene environment in human interactome, relevant classical molecular pathways. Using the variant of the classifier
with the best parameters, the full gene list was annotated, 87 genes were classified as potential oncotargets.

This approach is applicable not only for the search for new target genes, but also for the personalization of patient
therapy in the case of training on samples of patients with resistance and sensitivity to the drug. Then, based on the
individual multiomics profile of the patient, potentially effective targets may be selected.

CO3JIAHUE ITA®POBOM BA3bI JAHHBIX C AHHOTAIIUAMU JIJISI MY3ESI YYEBHBIX
MAKPOIIPETTAPATOB

Aptumes B.IL., Jlemypa T.A., Ilpouenko /I./1., Copoxknna C.A., Kpsixos M./l., Kontomankas A.B,
KopneeBa A.A., Mapuenkosa B.P.

AKTyanbHOCTh. B HacTosmee Bpemst My3el yueOHbBIX MakponpenapaTtoB MHcTUTyTa KITMHIYECKOH MOP(OIOTHH
n nudpoBoit maronornu CedeHOBCKOTO YHHUBEPCHUTETa HACYUTHIBAET HECKOJIBKO THICSY YHHUKAJIHHBIX DKCIIOHATOB,
MHOTHUM H3 KOTOPBIX 00JIee OJHOTO CTOJIeTHS. B mormonHeHne K CTpeMUTeNbHO pa3BUBAIOIICHCS IU(POBHU3AIIH TIPO-
recca M3y4eHnsI MaKpo-1 MUKPOIIPENIapaToB HaMH ObLIa TIPETIOKEHA UJIes CO3JIaHus OOHOBICHHON U(POBOI Oa3bI
JAHHBIX MAKPOIIPEIapaToB My3esl C KpaTKOW OIMcaTeIbHON HH(POPMAIIUEH 110 KaXKIOMY U3 HHX.

ey n 3apaum. Lensio npoekTa siBiseTcst co3nanme gpoBoi 0a3bl TaHHBIX MAKPOIPETIapaToB ¢ pa3MellieHHeM HH(opMa-
LIWH 110 HAM B OTKPBITOM Tesierpam-Kanasie. Kaxmpiid Makponpernapar OyaeT 3aHeceH B I(POBYIO 0asy JaHHBIX, a IIOCPEICTBOM
CKaHMPOBAHMSI YHUKATILHOTO (I KO 00y9atOIIHecst CMOT'YT TIEPEHTH B Tr-KaHa Ha TIOCT (DOTOCHMMKA MaKpoIIpenapara ¢ ycioB-
HBIMU 0003HAUCHUSIMH, TIOTITHCSIME, OTNIMCAHUEM H XapaKTePHCTUKOH MATOJIOMMYECKOTO MPOIIecca, B HEM OTOOPaKEHHOTO.
3agagamMu POEKTa SBIISIOTCS:

HemocpencTBennoe co3ganme HCTOUHNKA HH(DOpMAIHH (TeIerpamM-KaHara)

Habop nHHIIMATHBHOH rpyNIIbl (COTPYIHUKH, O0YJarOIIHECs)

[TonroroBka MHGOPMALINY TI0 KAXKIOMY Y4eOHOMY MaKpoIpenapary

[TybOnukanus gaHHOM nHGMOpMAIHH

Co3nanne QR-K0I0B, coepKaliX CChUIKY Ha HYKHYIO ITyOIHUKAIHIO

O:xnpaembie pe3yJabTaTbl. Cpenn 0XKHU1aeMBIX pe3yIbTaTOB IUNIAHUPYETCSI OTMETUTH POCT 3aMHTEPECOBAHHOCTH
00y4aromuXxcsi B U3y4SHUH NaTOIOTHYECKO aHATOMUH, TIOBBILICHUE JOCTYITHOCTH Y4eOHBIX MaKpOIpenapaTos, H,
KaK CJIeJICTBUE, MTOBBIIICHNE TTOKa3aTesIell CpeHel ycreBaeMOCTH Ha dK3aMeHax.

BoiBoabl. MHCTUTYT KITMHIYECKOH MOP(OIOruy 1 (P POBOM MMATOIOTUN aKTHBHO padoTaeT HajJ (P POBU3AIHEH
KaK KIMHAYECKNX, TaK U TIEJarOTHIeCKUX 3a/1a9, ¥ TaHHBIA MIPOEKT MOKET CTaTh BECbMa YCIIETITHBIM JIOTIOTHEHHEM K
YK€ IMEIOIIINMCS MHTEPaKTUBHBIM 0a3aM JaHHBIX, aTjlacaM NaToJIOTHIeCKON aHATOMUH, YTO OYJeT TOJI0KUTETHHBIM
00pa30oM CKa3bIBaTHCS HA KOMIUIEKCHOCTH pa3BUTHs MudpoBu3anuu Ha 6aze MHCTHTYTA.

SNk W=
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LASERS

RAMAN FLUORESCENCE SPECTROSCOPY: APPLICATIONS IN DIAGNOSTICS OF PROSTATE
CANCER

Avraamova S.T., Aleksandrov N.S., Gasanova R.V.
First Moscow State Medical University, Moscow, Russian Federation
Avraamova_s_t@staff.sechenov.ru

Raman fluorescence spectroscopy allows minimally invasive real-time detection of prostate pathologies. To char-
acterize pathologic lesions, we developed a model Raman-fluorescence microscopic system using fluorescence and
Raman scattering. Simultaneous visualization of fluorescence and Raman signals in the InVivo mode is possible
with the use of a fiber optic bundle built into an endoscopic tube or aspirating needle for pre- and intraoperative
diagnostics. Objective: to evaluate the ability of Raman fluorescence spectroscopy (RFS) to detect benign prostatic
hyperplasia (BPH) and prostate cancer.

Materials and Methods: We analyzed preoperative results of RFS examination of prostate tissue samples from 62
patients, who later underwent radical prostatectomy. The spectra correlated with the histological features and were used
to develop diagnostic algorithms. These algorithms were tested to verify their ability to find pathologic regions using a
Raman-fluorescence spectrum. The results were analyzed in accordance with the Gleason grading system and PSA levels.

Result: It was established that there is a direct relation between fluorescence intensity and Gleason score. Im-
portant distinctions between the spectra of BPH and prostatic cancer were found in regions with specific vibrations
of glycogen molecules, phospholipids, carotenoids and NADH. Conclusion: The results of the investigation showed
that Raman fluorescence spectroscopy can be used as an accurate and early method of prostate cancer detection.
Being safe and inexpensive, RFS is used on-line and takes only several minutes. It enables to interactively identify
tumorous regions pre- and intraoperative and define the volume of surgical intervention with maximum precision.

OPTICAL AND LIQUID BIOPSY OF PATIENTS WITH CANCER, CHRONIC KIDNEY DISEASES AND
HEART FAILURE

Bratchenko L., Khristoforova Yu.!, MoryatovA. %, Kaganov O.%3, Lebedev P.2,
Skuratova M. 4, Bratchenko I.!
!Samara National Research University, Samara, Russia
2Samara state medical university, Samara, Russia
ISamara regional oncological dispensary, Samara, Russia
“‘Samara regional clinical hospital named after VD Seredavin

Introduction. In modern world practice, promising diagnostic methods are emerging, such as “optical biopsy”
and “liquid biopsy”, which are used for specific diseases biomarkers detection in biological tissues and fluids. Op-
tical methods have the potential to overcome the limitations of traditional methods of clinical analysis. One of the
most promising methods of optical analysis (and optical biopsy) is a Raman spectroscopy, which can contribute to
understanding of molecular basis of diseases and creation of new bioanalytical tools for the diagnosis of diseas-
es. Since each type of biological tissue and biofluid has an individual molecular composition and, thus, a unique
spectral profile resulting from the transition of a molecule from one vibrational-rotational state to another, a set of
such individual states of functional groups of nucleic acids, proteins, lipids and carbohydrates makes it possible
to characterize component composition of tissues, which ultimately makes it possible to isolate disease markers.

Along with the use of optical biopsy methods, it is possible to apply a supersensitive technique for analyzing bio-
fluids based on surface-enhanced Raman spectroscopy, which will be most effective for detecting low concentrations
of disease markers in biological fluids. In the last decade, the development of nanotechnology has led to the creation
of promising tools for solving new problems in the study of various human diseases, which is especially important for
effective and targeted treatment and a deeper fundamental understanding of the biochemistry of diseases.

In this study we demonstrate application of conventional Raman spectroscopy for the analysis of skin and ap-
plication of SERS for serum analysis to determine the presence of kidney and heart diseases.
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Methods. The study of skin optical biopsy of skin cancer patients was performed for more than 600 patients of
Samara Oncological Regional Clinical Dispensary. The study of skin optical biopsy was performed for three groups
of subjects: the target group consisting of 85 hemodialysis patients with kidney failure (90 spectra series), the adult
control group constituted by 40 healthy volunteers (80 spectra) without systemic diseases and the young control
group constituted by 84 healthy volunteers (168 spectra) without systemic diseases. Stimulation of the collected spec-
tra was performed by the laser module (LuxxMaster LML-785.0RB-04, PD-LD, New Jersey) with the central wave-
length of 785 nm. The Raman probe (RPB785, InPhotonics, Massachusetts) is able to focus the exciting radiation, as
well as to collect and filter the scattered radiation. The focal length of the utilized Raman probe was 7.5 mm with the
distance between the tested skin sample and the output lens of the Raman probe of 7mm. The collected signal was
decomposed into a spectrum using a portable spectrometer (QE65Pro, Ocean optics, Florida).

In SERS analysis of blood the collected samples were placed in sterile tubes. Between sampling and direct re-
cording of spectral characteristics, the samples were stored at -14 °© C. The experimental setup for blood liquid biopsy
includes a spectrometric system (EnSpectr R785, Spektr-M, Chernogolovka, Russia) and a microscope (ADF U300,
ADF, China). Focusing the exciting radiation and collecting the scattered radiation were implemented using 50x
Objective LMPlan. The stimulation of collected spectra was performed by the laser module with central wavelength
785 nm. A yellow-green sol with a silver concentration of 0.05-0.1 g/l was obtained by reduction from an aqueous
solution of silver nitrate with sodium citrate at a temperature of 95 © C for 10 minutes. For SERS testing, a 1/1 silver
colloid is added to the serum sample. Initial serum samples and samples of serum solutions with silver sol in a volume
of 6 pul are applied to aluminum foil and dried for 60 minutes at room temperature.

In this study, the in vitro analysis of human serum was performed for 205 subjects, including 69 healthy subjects
and 61 patients with chronic heart failure (CHF). Analyzed groups separation based on deep learning was implement-
ed using a separate one-dimensional convolutional neural network (CNN). The choice of the CNN architecture for
recognition of the current SERS dataset consisted of several consecutive stages. At the first stage, the verified CNN
configurations and advanced deep learning practices based on CNN were examined. Analysis of the work by other
research teams has shown that the following CNN configurations are characterized by their possible abilities to rec-
ognize Raman spectra: sequential CNNs, CNNs containing the Inception module, CNNs with residual connections,
ensemble CNNs, CNNs based on a combination of convolutional layers with recurrent layers.

Results and discussion. The achieved accuracy in ROC AUC for CNN is significant (p<0.01) in comparison to
the PLS implementation for all the three analyzed tasks for skin cancer (benign vs malignant; melanoma vs pigmented
lesions; melanoma vs seborrheic keratosis). For discriminating Malignant and Benign neoplasms, the achieved ROC
AUC with CNN implementation is as high as 0.96 (0.94 — 0.97; 95% CI). For the two other dichotomy classification
tasks, the ROC AUC:s are slightly lower. Figure 1 demonstrates the achieved ROC curves for CNN discrimination
between Malignant and Benign tumors as well as the ROC curves obtained in different studies and the accuracies
provided by medical specialists. The presented results show that CNN-based analysis of noisy Raman spectra can
produce ROC AUCs that outperform or at least equal to the results provided by medical specialists. Moreover, the
proposed CNN analysis of the Raman spectral data even outperforms the approaches based on CNN analysis of skin
tumor images. In the study by Haenssle ef al., the CNN algorithm classified 60 cases of benign lesions (30 NE, 10
SK, 10 solar lentigo, 5 angiomas, 5 dermatofibromas) vs 40 cases of malignant and premalignnat lesions (15 MM, 10
BCC, 5 SCC, 5 actinic keratosis, 5 Bowen’s disease). All 100 cases included pigmented/non-pigmented and melano-
cytic/non-melanocytic skin lesions. The CNN approach for tumor image analysis revealed a sensitivity, specificity,
and ROC AUC of 95% (84 — 99%; 95% CI), 77% (65 — 86%; 95% CI), and 0.92 (0.87 — 0.97; 95% CI). In addi-
tion, the study by Haenssle ef al. provided the results of skin tumors classification provided by 96 trained dermatol-
ogists with different experience (beginner, skilled, expert). Dermatologists were asked to indicate their dichotomous
diagnosis (malignant/premalignant, benign) on the basis of dermatoscopic image of the lesion. The dermatologists’
mean sensitivity of 89% (87 — 91%; 95% CI) and specificity of 81% (79 — 83%; 95% CI) are presented in Figure 1.

Application of Raman spectroscopy to investigate the forearm skin has yielded the accuracy of 0.96, sensitivity of 0.94
and specificity of 0.99 in terms of identifying the target subjects with kidney failure. The autofluorescence analysis in the near
infrared region identified the patients with kidney failure among healthy volunteers of the same age group with specificity,
sensitivity, and accuracy of 0.91, 0.84, and 0.88, respectively. When classifying subjects by the presence of kidney failure
using the PLS-DA method, the most informative Raman spectral bands are 1315 to 1330, 1450 to 1460, 1700 to 1800cm . In
general, the performed study demonstrates that for in vivo skin analysis, the conventional Raman spectroscopy can provide the
basis for cost-effective and accurate detection of kidney failure and associated metabolic changes in the skin.

The results of the SERS data for CHF demonstrates that CNN significantly outperforms standard methods of
analysis as projection on latent structures and allows for detection of CHF with 95-100% accuracy. By means of
multivariate analysis, the informative spectral bands associated with the CHF during disease progression were
identified. In addition, the analysis of the correlation between the serum spectral characteristics and urea, creatinine

27



oi-e  VICEYEHOBCKMA MEXXAYHAPO[HbBIN
o%e BUOMEAULIUHCKUIA CAMMMT:

%s®  TEXHOJNIOTMYECKMWIA CYBEPEHUTET
SIBS2022 (SIBS-2022)

has made it possible to determine the spectral bands cor- 1+
related with levels of creatinine and urea into the complex

spectral characteristics of serum. In general, the reported
approach may form the basis for monitoring the health sta- 0.8
tus of CHF patients and find application in studying other
pathological conditions of the human body.

Conclusion. Raman-based optical and liquid biopsy
may be promising in non-communicable diseases identifi-
cation, as it provides fast and rapid diagnosis.

This study was supported by Russian Science Founda-
tion grant No. 21-75-10097.
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——summary ROC of 12 expert
dermatologists’ diagnostics
© 21 board certified dermatologists

Figure 1. The ROC curves and diagnostics performance 0.2

of different medical specialists and proposed CNN analysis of B 96 dermatologists with different

Raman spectra (RS) with ROC AUC of 0.96 (0.94 — 0.97; experience levels
95% CI); CNN analysis of dermoscopic images to classify 60 0 ! . ! . |
cases of benign lesions vs 40 cases of malignant and premalig- 0 0.2 04 06 0.8 1

nant lesions with ROC AUC 0f 0.918 (95% CI 0.866—0.970);
summary ROC of 12 expert dermatologists’ diagnostics
presented in a Cochrane review. The diagnostics performance of 21 board certified dermatologists to classify 71
malignant vs 40 benign lesions. The diagnostic performance of 96 dermatologists with different experience levels: 17
beginners (<2 years of experience), 29 skilled (2 — 5 years of experience), and 40 experts (>5 years of experience).

1-Specificity

NEW OPTICAL SCREENING TOOL FOR DETECTION
OF PERIPHERAL ARTERIAL DISEASE IN PATIENTS WITH DIABETES MELLITUS

Glazkova P.A.!, Glazkov A.A.!, Kulikov D.A.%, Zagarov S.S.!, Kovaleva Y.A.!, Babenko A.Yu.},
Kitaeva E.A.%, Kononova Y.A.%, Larkov R.N.!, Rogatkin D.A.!
'Moscow Regional Research and Clinical Institute (“MONIKI "), Moscow, Russia
’Moscow Region State University, Mytishchi, Moscow Region, Russia
3 Almazov National Medical Research Centre, St. Petersburg, Russia
polinikul@mail.ru

Objective. The aim of the study was to evaluate the the sensitivity and specificity of a new method for assessing
foot tissue perfusion (Incoherent optical fluctuation flowmetry method (IOFF)) in the diagnosis of peripheral artery
disease (PAD) in patients with diabetes mellitus (DM).

Methods. A total of 54 patients with type 2 DM were included in the study; study was carried out on 108 feet.
According to ultrasound duplex scanning, hemodynamically significant stenoses of the main arteries were diagnosed
in 39 lower extremities, and there were no hemodynamically significant stenoses in 69 lower extremities. The foot
tissue perfusion was measured in perfusion units (PU) using the new IOFF method during a local heating test on the
dorsal surface of the foot. The time duration of the test was 6 minutes.

Results. It was shown that the IOFF method with a sensitivity of 79,5% and a specificity of 88,4% allows to detect
limbs with hemodynamically significant stenoses (AUROC 0.884, CI: 0.817-0.953).

Conclusion. The IOFF method is promising as a noninvasive, accessible, rapid screening tool for detection of
PAD in patients with DM.

SERS APTASENSORS FOR ULTRASENSITIVE DETECTION OF VIRUSES IN BIOLOGICAL FLUIDS

Kukushkin V. ', Ambartsumyan O.?, Zavyalova E.}
'Osipyan Institute of Solid State Physics of Russian Academy of Science, Chernogolovka, Russia;
‘Department of Microbiology, Virology and Immunology, 1. M. Sechenov First Moscow State Medical University,
Moscow, Russia;

3Chemistry Department, Lomonosov Moscow State University, Moscow, Russia;
kukushvi@mail.ru
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SH SH SH SH SH We proposed the technology for the rapid and sensitive detection of the whole
X X X X X viral particles of SARS-CoV-2 and influenza viruses using DNA aptamers as recog-
$y & &3 nition elements together with the SERS method for detecting the optical response.

We announce the development of a SERS-aptasensors based on a SERS

substrate, featuring the combination of high speed, specificity, and hypersen-
sitive quantitative determination of SARS-CoV-2 and influenza viruses. The

sensor makes it possible to identify virus virions in very low concentrations,
‘ lv demonstrating a level of sensitivity comparable to the existing gold standard

X X X X X of diagnostics — polymerase chain reac-

tion with reverse transcription.

Py gl -
17y
_X X X _X X X Xy X X X Figure. Schematic representation

of two types of aptasensors

LASER FORMATION OF THREE-DIMENSIONAL BIOSCAFFOLDS
TO CREATE A LUNG PHANTOM FOR RESEARCH

Medvedeva N.S.
National Research University of Electronic Technology — MIET, Moscow, Zelenograd, Russia
nataliamedv(@mail.ru

The main causes of death in the world can be roughly divided into three groups: cardiovascular diseases, respiratory
diseases and neonatal pathological conditions. Lung transplantation is the main intervention for end-stage lung disease,
but due to the lack of donor organs and the low survival rate of patients after lung transplantation (30% chance of a
patient surviving for 10 years after surgery), alternative approaches are being sought to solve this problem. One such
approach is the complete or partial replacement of lung tissue using tissue engineering. Of particular interest to scientists
is the development of models that mimic the qualities and properties of real lungs for in vitro studies, called phantoms.
One of these models is bioconstructions for studying the mechanism of the course of respiratory diseases, on which
lung cells can be grown. The purpose of our study is to analyze the relevant literature on this topic, to consider existing
methods, in order to select the most optimal methods and materials for creating a lung phantom on their basis.

Bioconstructions can have completely different morphology, but at the same time, morphology does not have as
much influence as it does, first of all, the compatibility of the material itself with cells, surface roughness/porosity.
Conventionally, materials for the manufacture of scaffolds can be divided into two groups: synthetic and natural.
Natural polymers have additional advantages such as bioresorbability and antiseptic properties. Meanwhile, synthet-
ic polymers are better suited to provide strength and resilience. The most common biomaterials for creating a lung
phantom are elastin, fibrin, collagen, chitosan, and gelatin. Among synthetic materials, polyethylene glycol (PEG)
and polysiloxane (silicone) are considered relatively safe for growing cells, an elastic polymer that is widely used
in clinical practice due to its low toxicity and high mechanical strength. However, mentioning the morphology, it is
worth noting that the control of the substrate topography, substrate rigidity, mechanical forces, and density makes it
possible to increase the accuracy of further studies with cells grown on these constructs. It is also worth noting that
3D bioconstructs have more advantages than 2D bioconstructs, as cells in a 2D environment are not exposed to the
same conditions as cells in 3D body tissues.

Most bioconstructions are created by bioprinting methods, as one of the main advantages of bioprinting over other
fabrication methods is the ability to print complex patterns in larger geometries from biological hydrogels seeded
with cells surrounding a strong polymer structure. The printing technology used can also play a role in cell selection.
Techniques such as extrusion printing can damage cells when shear forces are applied during the printing process,
while laser printing exhibits the highest degree of cell viability. Recent technological innovations related to bioprint-
ing technologies have led to the development of 2-photon polymerization, a laser-assisted bioprinting technique with
resolution in the nanometer range. However, selective laser sintering is a more versatile and affordable method of la-
ser printing, which makes it possible to form porous structures for subsequent cell colonization. This method is based
on layer-by-layer sintering of a fine powder in accordance with a given 3D model. Also, in our studies, the method of
forming a composite by laser radiation in the visible and infrared wavelengths of light was often used.
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As radiation sources, we used a Nd:YAG laser with a wavelength of 532 nm and a duration of 16 ns and a titani-
um-sapphire femtosecond laser (Ti:Sa) operating at a wavelength of 810 nm with a pulse duration of 140 fs and a fre-
quency of 80 MHz. Liquid dispersed media were combined with single-walled and multi-walled carbon tubes (CNTs),
since their addition to natural or synthetic polymer structures improved mechanical properties, and due to their ability to
absorb radiation, drying of bioconstructions with a laser generally occurred more evenly than without them.

In a further experiment, based on the analysis of the literature, it is planned to create a porous structure from gela-
tin and sodium chloride by combining the leaching method and the method of forming a composite by radiation with
the addition of SWCNTs.

THE ASSESSMENT OF THE RESULTS OF THE BIOLOGICAL RESPONSE OF THE ORAL MUCOSA
ON THE EFFECT OF LASER IRRADIATION WITH A WAVELENGTH OF 445+40 nm

Romanenko N.V., Tarasenko S.V., Serezhnikova N.B., Shekhter A.B., Suvorov A.Y., Djidjavadze S.V.,
Derevyankin A.A., Bondar 1.M.
Federal State Autonomous Educational Institution of Higher Education I.M. Sechenov First Moscow State Medical
University of the Ministry of Health
of the Russian Federation (Sechenov University), Moscow, Russian Federation
romanenko n_v_1@staff.sechenov.ru

The scientific and technological union “IRE-Polyus” (Russia) created an experimental diode laser with a wave-
length of 445+40 nm. This laser technology is declared as a contactless surgical device, which involves minimally
invasive surgical manipulations. The introduction of the blue laser technology in dentistry causes the importance and
need to conduct research on the study of the biological response of a living organism on the effect of laser irradia-
tion with a specified wavelength. In this experimental study, the object of study was 24 mature laboratory male rats
(WISTAR). The linear section of the oral mucosa was carried out using a blue laser with a contactless way with a
laser irradiation power — 0,7W with constant mode (CW) and inexhaustible fiber with a diameter of 400 um. The
determination of temperature was measured with DT—1200 digital thermometer (IzTekh LLC, Russia). A biopsy of
the mucous membrane was performed, 2 mm from all sides. Histological analysis was performed by the method of
light pouring light microscopy using the Leica DM 4000B LED (Germany) microscope. Statistics was carried out
using the program R v.4.1. When forming a cut of the oral mucosa with laser wavelength 445+40 nm, the non contact
method in the surgical field did not exceed 59°C. The average value was 52,4+4,2°C, which indicates a slight thermal
effect on the tissue. The histological analysis detected small-scale foci of coagulation necrosis and no signs of inflam-
matory infiltration. The results indicate the safety of irradiation of the blue laser and allow planning clinical studies.

OPTICAL SPECTROMETRY OF ENDOMETRIUM AS AN INNOVATION METHOD OF IVF
OUTCOMES PREDICITON

Zuev V., Kukushkin V. %, Jibladze T.!, Lystsev D.!
'I.M. Sechenov First Moscow State Medicine University (Sechenov University), Moscow, Russia,
’PHOTON-BIO LLC, Moscow District, Domodedovo, Russia;
vilzuev@bk.ru

The ability of accurate prediction of pregnancy chances and adverse pregnancy outcome risks is the difficult deal.
At the same time it is extremely important task in gynecology and obstetrics nowadays. One of the important criteria
is an assessment of local and general oxygenation level. We evaluate efficiency of endometrium and oxygenation
levels as the predictor of pregnancy outcome in IVF programs.

The optical spectrometry was used in 160 patients aged 36-48 years (42 £ 1.3).

The positive pregnancy test was detected in 23 (14.4%) women. In the pregnant group the endometrium oxygen-
ation level was 74 + 1.2 units. The negative pregnancy test results were observed in 137 ( 85,6%) patients. The range
of endometrium oxygenation level in this group was 22 + 1.4 units. The biochemical pregnancy (early pregnancy
loss) was diagnosed in five cases. In this group, we observed the decreasing skin level of oxyhemoglobin after 7-11
days to 29 = 0.7 units.

Thus, the evaluation oxyhemoglobin levels in endometrium could be considered as important prediction marker
of the successful implantation and favorable pregnancy outcomes.
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HOBBI CIIOCOB PEINAPALIAY KOCTHOM TKAHHM C UCHOJIb30BAHUEM JIASEPHOI'O
OBJYYEHMUA

Bapnersin A.M., Camoykunna A.M.
@I'FOY BO Teepckoii MY Munzopasa Poccuu, Teeps, Poccus

AKTyaJbHOCTh: [Touck myTeil BIMSHUSA Ha perapaTUBHBIA OCTEOTEHE3 paccMarpuBaeTCa Kak OJHa U3 aKTyallb-
HBIX IIpo01eM OMOJIOrUN U MEIULMHEL. Pelenne ee BO3MOXHO, B YaCTHOCTH, IIOCPEACTBOM HCIIOIb30BaHUS Pa3Iny-
HBIX AJUIOTEHHBIX MaTepuasioB, NO3BOJIAIOIINX MOAJIEPKHUBATh U CTUMYJIMPOBATh MPOLIECC €CTECTBEHHOTO TEUEHHS
penapartuBHOi pereHepauuu [1, 2, 3].

Konnaren u XUTHH ¢ €ro Npou3BOJHON XUTO3aHOM SIBJISIFOTCS OJHUMH M3 HanOOJIee BayKHBIX IS )KUBBIX CHCTEM
OouononumepoB. Kommaren coctaBisieT OCHOBY KOCTHBIX M MSATKHX TKaHEW MJICKONUTAIOIIUX (B TOM YHCIE U Yelo-
BEKa), a U3 XUTHHA U XUTO3aHa MOCTPOCHBI CHUIIOBBIE 2JIEMEHTHI HACEKOMBIX, KpaOboB, rpudoB. [losTomy nccienosa-
HUS CBOMCTB ATHX BEIIECTB, MX KOMOMHAIIMK U U3MEHEHHI CTPYKTYPHI M0J] BO3IECHCTBHEM SK30T€HHBIX (PaKTOPOB
BaYKHBI TIPU pa3pabOTKe HOBBIX METOJIOB penapalyuy KOCTHOW TKaHH MPH TPaBMAaTHYECKOM MOBpexkaeHuu [ 1, 4].

Lenp uccaenoBanmus: pa3padoTarh HOBBIM METOJ| permapalii KOCTHOW TKaHU MPHU TPaBMaTHUYECKOM ITOBPEK-
JICHUU C MCTIOIh30BAaHUEM KOJUIAT€H-XUTO3aHOBOTO KOMIUIEKCA C BO3/IEHCTBUEM JIa3€PHOTO O0IyUeHHUS.

Marepuajbl U MeTOAbI: VCXOMHBIMU MaTepuasiaMu sIBIsUTHCH KojutareH (V), XUTO3aH, AUCTUILTUPOBAHHAS
Boza. M3 MCXOAHBIX MaTepHUaNoB TOTOBUIM KOMIIO3UIMHU B PABHBIX COOTHOILEHUSAX KOJJIAr€Ha U XMTHHA C HC-
[10JIb30BAHMEM MEXAaHUYECKOTO PAaCTBOPEHMSI B IUCTHUININPOBAHHOMN Bozie 10 00pa3oBaHus ry04aroro marepuania,
BM3YaJbHO HAIIOMHHAIOIIETO CTPYKTYPY KOCTHOW TKaHHU (masiee — cycrneHsus). IlodydeHHbIN rejib HaHOCHIH
Ha TPEeIMETHOE CTEKJIO ONTHYECKOro MUKpockomna mozenb (Carl Zeiss Jena Amplival). JlazepHoe Bo3aeiicTBue
MPOBOAMIIOCH OOJIy4EHHEM Telii HENOCPEACTBEHHO HA NMPEAMETHOM CTOJIHMKE MUKPOCKONA IMOJYyHPOBOIHUKO-
BBIMH JIa3epaMU C Pa3IMYHBIMHU CIIEKTPaMH L[BETOBOTO M3Ty4YeHHUs (CHHMH, KPACHBIH M 3€JICHBII) C MHTEHCHB-
HOCTBIO Topsiika 1 BT/cM?. C OMOLIBI0 MUKPOCKOTIA M BUACOKAMEPhI IIPOBOAMIN PETUCTPAILIUIO N300pakeHUS
00pa3LoB B MPOXOAAIIEM U OTPAKEHHOM CBETE, MOJIIPU30BAHHOM U HETIOJIIPU30BAHHOM, U UX U3MEHEHHUS B TPO-
Lecce Jla3epHoro Bo3zelcTBus. briia mpoBeneHa 3-x kpaTHas cepus SKCIIEPUMEHTOB € OT/I€IbHBIMU BEIlECTBAMHU
U KOMIIO3UIIUEH.

Pesynbrarbi: VicxonHble BOAHBIE KOMITIO3UIIMK KOJIJTareHa M XWTO3aHa B MOJIIPU30BAHHOM CBETE MMEJH pas-
JTUYHYI0 cTPYKTYpy. CyCTeH3Hs B CKPEIICHHBIX MOJISpU3aTopax He BU3yaTHu3upOBaIach, B TO BPeMsl KAK YaCTHIIBI
XUTO3aHa ONPEAEUINCH, KAK IISITHA MOBBILIEHHOHN sSpKOCTH. TakuM 00Opa3oM, CyCH€H3Usl B UCXOAHOM COCTOS-
HUU ONTUYECKU W30TPOIIHA, B TO BPEMsI KaK XUTO3aH JEMOHCTPUPYET BBIPAXKEHHYIO ONTHYECKYIO0 aHU30TPOIIHIO,
IIOCKOJIBKY OTZAEJbHBIE YaCTULBl XUTO3aHA YXKE B MCXOIHOM COCTOSIHMM HMEIOT BBIPAXKEHHOE KPUCTAIIMUECKOE
ynopsizouenue. [lpu Bo3neicTBUM Ha ONBITHYIO CYCHEH3HUIO JIA3€POM Pa3IMYHOrO [IBETOBOTO CIIEKTPa ObLIIO BBISIB-
neHo (hOopMUpPOBaHUE ONTHYECKH aHU30TPOIHBIX 30H BHaUaje CO CTOPOHBI BO3ACHCTBHS Jlazepa C IMOCIeIyOIUM
PaBHOMEPHBIM PacCIpOCTPaHEHUEM Ha BCIO TUIOIIAAb ONBITHOW CyCIIeH3UU. BripaskeHHbIE U3MEHEHUS CTPYKTYPBI,
XapaKTepu3yIolrecs paBHOMEPHOH KpHCTaUIM3alkel ONBITHOTO MaTepuaia, OnpeesssieMoil B MOIIPU30BaHHOM
cBeTe, ObUIN BBISIBIICHBI HA BTOPBIE CYTKH MOCTIE SKCIIO3UIIMU B TEMHOM MECTE IIPU CBOOOIHOM JOCTYIIE BO3AyXa. B
xo0e oughpaxmomempuu, npogedennoil uepes 1 mecay, 6bL10 6bIAGIEHO POPMUPOBAHUE NPOUHOLL, OPUEHMUPOBAH-
HOU cmpykmypbl. B konmpone onvimnoti cycnensuu, 6e3 6030elcmeus 1a3eproco 001yueHus, NPU3HaKu npoyHol
OpUEHMUPOBAHHOU CIMPYKMYPbl He blasienbl. 1Ipu cpaBHEHUH Pe3yNIbTaToOB KPHUCTATU3AIUH 0] BO3/IEHCTBHEM
JIA3€PHOTO M3ITYUCHUS PA3IMIHOTO IIBETOBOTO CIIEKTPa OBUIO BRISIBICHO, UTO HAMITYYIINM 3¢ (HeKToM o0ramai 1azep
3€JICHOIO LIBETa, XapaKTepU3YIOLINics 00jee paBHOMEPHBIM U CTPYKTYPHUPOBAHHBIM (DOPMUPOBAHMEM aHU30TPOII-
HBIX 30H.

BreiBoabi: Komnosunys kongareHa ¥ XUTo3aHa ¢ MOCIJIEAYIOIUM BO3AEHCTBUEM JIa3€PHOTO OOIYUEHUS 3€JI€HOTO
LBETOBOT'O CIIEKTPA SIBJISIETCS EPCIIEKTUBHBIM MaTEpPHUAJIOM ISl perapanny KOCTHOM TKaHH.

Cnucok JuTeparypsbl:

1. TpaBmaronorus u oproneaus: yue0. / X.A. Mycanaros [u ap.]; nox pen. X.A. Mycanarosa, I.C. lOmarmesa. 4-¢
u3g., epepad. u gor. M.: Menununa, 1995. C. 86-98. [lononHuTensHas

2. Tucronorwusi, nuronorus u amOpuonorus: yuebd. / nmox pea. KO.U. Adanacwera. 5- e usz., nepepad. u jgom. M.:
Menuuuna, 2002. C. 224-252.

3. TpaBmarosorus u opronenus: pyk. jist Bpadeid: B 4 1. / nox pen. H.B. Kopaunosa. CII6.: ['unmoxpat, 2004. T. 1.
C. 56-66.

4. Kamman, A.B. [loBpexxnenus kocteit u cyctaBoB / A.B. Kamman. 3-e uzn., nepepab. u gom. M.: Memuruna, 1979.
C. 5-10.
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MASS-SPECTROMETRY IN MEDICINE

CHARACTERISTICS OF PNEUMOCYSTOSIS IN CHILDREN
WITH RECURRENT RESPIRATORY INFECTIONS

Sadekov T.Sh., Zatevalov A.M., Zhilenkova O.G.
The G.N. Gabrichevsky Research Institute for Epidemiology and Microbiology, Moscow, Russia
sadekov(@gabrich.ru

Introduction: Pneumocystis jirovecii is an opportunistic fungal pathogen that can cause pneumocystosis in im-
munocompromised people. Risk factors for pneumocystosis include conditions that lead to cell-mediated immunode-
ficiency. The treatment efficacy of this disease mainly increases with early recognition, in clinical stages that do not
have pronounced forms of the course. The use of a systematic approach implemented in personalized medicine can
significantly increase the treatment efficacy. At the present stage, personalized medicine is commonly referred to as
5P medicine. It includes Personalized, Preventive, Participative, Predictive and Pluri-expert.

To calculate the criteria for assessing the state of health in the framework of personalized medicine, it is advisable
to use multivariate statistics and mathematical modeling, since the concentrations of indicators depend on many mul-
tidirectional processes and represent noisy data. So factor analysis and linear discriminant analysis are recognized as
the most effective methods. Linear discriminant analysis is used for identification of the unique ratio of the concen-
trations of indicators of the disease under study.

Aim: This study aims to calculate of the unique ratio of microbial markers of blood samples obtained by GC-MS
in pneumocystosis using linear discriminant analysis (LDA).

Materials and methods: 126 patients aged 7-13 years were examined at the children’s clinical sanatorium: 25 patients
with pneumocystosis were included in the primary group, 101 — in the comparison group. Blood samples from patients
with recurrent respiratory infections were performed using a MAESTRO 7820A chromatograph combined with an Agilent
Technologies selective mass spectrometer. At the time of sampling, patients had no clinical manifestations. Statistical anal-
ysis and mathematical modeling were carried out using linear discriminant analysis in the Statistica 8.0 program.

Results: Modeling of indicators obtained by GC-MS was carried out in several stages. Stage 1 consisted in the selection
of indicators for inclusion in the model. At the 2nd stage, a mathematical model of the first step was built. After comparing
the values, a contingency analysis identified a candidate indicator for exclusion from the model. As a result of iterations
with a step-by-step elimination of components, 6 components were included, corresponding to the parameters of the speci-
fied accuracy of the model. Components included in the model: concentrations of isomyristic aldehyde, cycloheptadecano-
ic acid, 7,8-hexadecenoic acid, cis-vaccenic acid, myristic aldehyde, iso-palmitic acid. The greatest discriminating function
was noted for the concentration of the indicator myristic aldehyde. The resulting classification equation makes it possible
to determine pneumocystosis with a predictive accuracy of 89%, a specificity of 97%, and a sensitivity of 44.4%. For each
patient, the uniqueness coefficient was calculated from the coordinates of the centroids for the discriminant function. The
uniqueness coefficient allows to quantify the clarity of the metabolomic imprint of pneumocystosis.

Conclusion: The resulting classification equation allows screening diagnostics of pneumocystosis according to the
results of blood chromatography-mass spectrometry. Thus, the results of studying the condition of patients with im-
mune-mediated diseases make it possible to identify the risk of pneumocystosis in children with recurrent respiratory
infections. This helps to increase the treatment efficacy, subject to the patient’s request for a more detailed examination.

GC-MS ANALYSIS OF CHEMICAL COMPOSITION OF NEW MEDICINE ON THE BASE OF CORTEX
QUERCUS EXTRACT FOR PREVENTION OF PERIODONTAL DISEASES

Fetisova A.N., Molavi H.A.
Sechenov First Moscow State Medical University (Sechenov University),
Moscow, Russia
fetisova_a n@staff.sechenov.ru

The use of GC-MS analysis based on the method of the equilibrium vapor-gas phase for studying the chemical
composition of the main groups of biologically active substances (BAS) of the new medicine on the base of etha-
nol extract of the oak cortex is proposed. The 26 chemical compounds were identified reliably; the method allows
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Figure 1. Mass spectra of the main BAS of the new medicine on the base of oak cortex ethanol extract: (1) 2-methoxy-4-pro-
pylphenol, (2) syringaldehyde, (3) mellein, (4) antiarol, (5) 1-deoxyinositol, (6) scyllo-inositol, and (7) friedelin
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analysis without special sample preparation. The content of levoglucosan, antiarol, 1-deoxyinositol, scyllo-inositol,
squalene, gamma-sitosterol, sitostenone, palmitic, stearic, palmitoleic and linoleic acids was determined.

The typical chemical compounds for identification of major BAS groups are 2-methoxy-4-propylphenol, syringal-
dehyde, mellein, antiarol, 1-deoxyinositol, scyllo-inositol, and friedelin (Fig.1). The results of the GC-MS analysis
can serve to optimize the analysis of the quality of multicomponent herbal medicines based on water-ethanol extracts
from the oak cortex. The results can also be used in the case of the additional objectification of the quality evaluation
of the above medicines when carrying out the studies in conjunction with pharmacopoeial methods.

References
1. Muna Jalal Alj, et al. Identification of Bioactive Phytochemicals using GC—Mass and TLC to the Estimation of
Antimicrobial susceptibility of Plant Extracts. J. Phys 2019.: Conf. Ser. 1294 062013.
2. Katarzyna Kaczmarek, et al. Selected Spectroscopic Techniques for Surface Analysis of Dental Materials: A Nar-
rative Review. Materials 2021, 14(10), 2624.
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DE NOVO CEKBEHUPOBAHUE ODOHJAOI'EHHBIX BUOJTOTMYECKHN AKTUBHBIX ITEIITUAOB

Bsarkuna K.B.

Jlabopamopus buoungopmamuru u mamemamuzeckou ouonocuu, CII6AY PAH um. JK.U. Ancheposa
Jlabopamopus netipobuonozuu u monexyisipHol ghapmaronocuu, Mncmumym mpancisyuonnou buomeouyunst, CII6I'Y
Kageopa MO DBM, paxyrnemem xomnvromephvix mexnonozuil u ungopmamuxu, CIIOI ITY «JIDTH»
Jlabopamopus ananumuueckot moxcuxonocuu u ummyrnoxumuu, HHI[H — ¢uruan @I'BY « HMHUI] ncuxuampuu u
napronoauu um. B.I1. Cepockoeoy
vyatkina@spbau.ru

B ocHOBe MHOTHX COBpPEMEHHBIX JIEKAPCTBEHHBIX IPENapaToB JieKaT MPUPOIHbIE COCAMHEHMS, 0OIagaromme
OMONOrMYeCKOl aKTUBHOCTBIO. K HUM OTHOCSTCS, B YaCTHOCTH, NENTHUAHBIE TOKCUHBI M aHTUOMOTHKH, a TaKXKe aH-
TUMHUKPOOHBIE MenTubl. [IepBbIM 1maroM npu U3y4eHUH TaKUX MENTHIIOB SBISETCS yCTAaHOBICHUE UX MEPBHYHON
CTPYKTYpbl. Tak Kak HHTEpEC MPEACTABISIIOT, MPEXK/IE BCETO, HEN3BECTHBIE paHee COCTUHEHUS, UIs ATHX LIeJiel He-
00XOMMO HCHOJIB30BaTh METO/IbI de noVo CEKBEHUPOBAHUSL.

3a nocreqHue ABAIATh MATh JIET ObLT pa3pa0doTaH HEeNbIi PsJ] alTOPUTMOB M KOMIIBIOTEPHBIX IPOTpaMM IS de
1OVO CEKBEHUPOBAHUS MenTHA0B. OTHAKO MPAaKTHYECKH BCE CYIIECTBYIOIIHE ITOXO0/IbI OPHEHTHPOBAaHBI HAa 00padoT-
Ky JaHHBIX Macc-CIIEKTPOMETPHH «CHU3Y-BBepX» (bottom-up) 1 moapa3yMeBaloT, 9TO HCCIIeTyeMble TENTHIbI ObUTH
MOTy4YeHBI ITyTeM THAPOJIN3a aHATM3UPYEMBIX OCJIKOB C MCIIOIB30BaHIEM (EPMEHTOB OIIPEICICHHON Crieu(uaHO-
ctu. O4eBHIHO, TOOOHbIE TIPEIITONOKEHNST HETPUMEHUMBI K SHIOTEHHBIM OMOJIOTHYECKH AaKTHBHBIM METITHIaM.

B noxmage OymyT 0OCYKAaThCsl MOAXOIBI K M3YYEHHIO TAaKUX HENTHIOB, B OCHOBE KOTOPBIX JISKUT aJTOPUTM
Twister 1t de novo cekBeHUpOBaHUS OEJIKOB M ETITH/IOB 10 JaHHBIM MacC-CIIEKTPOMETPHHU BBICOKOTO Pa3pelICHUs
(Vyatkina et al, 2015, 2016, 2017, 2022). BynyT npuBeneHsl pe3yIbTaThl, HOITYyYEHHbIE IS 0B YEPHOH U 3eIeHON
MamOsI (Dendroaspis polylepis u Dendroaspis viridis) n KoHOTO cexpeToma aryuek (Rana arvalis u Rana tempo-
raria), KOTOpble MOATBEPKAAI0T PPEKTUBHOCTD MPEIOKEHHBIX METOOB, M 0003HAYECHBI HAIIPABICHUS AJIS Iallb-
HEHIIero uX yCoBEpIICHCTBOBAHHS.

KOJIMYECTBEHHAS TIPOTEOMUKA HA OCHOBE MACC-CHEKTPOMETPHUHU BBICOKOI'O
PA3PEIIEHMS B 3AJAUAX TOMCKA MUIIEHENA U MEXAHU3MOB JTEACTBUS
OHKOIIPEITAPATOB

TopmikoB M.B. !, JIo6ac A.A. !, Caen A.A. %, CosioBbeBa E.M. !, Jlepunkuii JI.W. !, Tapacosa H.A. !,
HBanos M.B. !, 3y6apes P.A. >3
I Unemumym snepeemuueckux npoonem xumuueckou guzuxu um. B.JI. Tanvpose, @edepanvhoiil
uccredosamenvckuti yenmp xumuyeckou usuxu PAH um. H.H. Cemenosa, Mockaa,
2 Omoen meouyunckoti Guoxumuu u ouogusuxu, Kaponunckuii uncmumym, Cmorxeonovm, [lleeyus
? Unemumym papmayuu, Ilepeswviii Mockosckuil 2ocyoapcmeenHbiti MmeOuyuHckui ynusepcumem um. M.M.
Ceyenosa, Mockea, Poccus
mike.gorshkov@gmail.com

BrisicHeHne MexaHM3MOB JKH3HEACSTEIHHOCTH KIETOK M MX Pa3BHUTHS, BKIIIOYAs M3MEHEHHs B pe3ysbTare Jie-
KapCTBEHHOTO BO3ACWCTBHS, BIUSHUS BHEIIHUX (PAaKTOPOB WM (PU3MOIOTUYECKOTO COCTOSHHUS CaMOTO OpPTaHM3-
Ma, SIBJISIETCS OJHOW M3 OCHOBHBIX 3a/lad COBPEMEHHBIX MOCTTEHOMHBIX MCCIIEOBAHUI M pa3pabOTOK B OOJMACTH
«OMUKCHBIX» TEXHOJIOTHH 1 cucTeMHON Ononoruu. CoBpeMeHHBIE BHICOKOTIPOM3BOUTEIHHBIE METOIBI MaCC-CIIEeK-
TPaJbHOTO AHAJIN3A, MOSBUBIIMECS B MOCICAHUE TOMbI, CYIIECTBEHHO PACIIUPUIN BO3MOKHOCTHU JUIsI BBISIBICHUS
KAYECTBEHHBIX U KOJIMUYECTBEHHBIX U3MEHEHHUM MPOTEOMOB KJIETOK B PE3YJIbTATe JIEKAPCTBEHHOTO BO3JCHCTBUS, BIIU-
STHASL BHEITHUX (DAKTOPOB MM (PU3NOJIOTHIECKOTO COCTOSIHUSI CaMOro opraHu3ma. boiee Toro, B HacTosIee Bpems
MOSIBUJIMCH BO3MOKHOCTH BBISBIISITh TAKUE U3MEHEHHS HAa YPOBHE BCET0 KJIETOYHOIO IPOTEOMA M, COOTBETCTBEHHO,
UACHTHPHULIUPOBATH OOJIee IUPOKHIA, YeM paHee MPEIoarajochk, CIEKTP BO3ACHCTBHS JIEKapCTB Ha OEJIKH KIIETOK,
a TaKKe aKTHBHUPYEMBIX KacKaJloB OeOK-OCTIKOBBIX B3aUMOeHCcTBUIL. Tak, HanpuMep, MpH BO3ACUCTBIHN XHUMHUOTE-
paneBTHYECKOTO Mpenapara Ha pakoBble KIETKH, €0 MUIICHSIMH MOTYT OBITh HE TOJBKO «THTYJIBHBICY I JAHHOTO
JIEKapCcTBa, HO M JPyrue OCJKU MPOTeoMa, KOTOphIe MOTYT 3allyCKaTh paHee HEW3BECTHbIC MEXaHU3MBI JICHCTBUS,
C KOTOPBIMH MOTYT OBITH CBsI3aHBI Kak T0OOUHBIE 3(p(EeKThl Teparnuu, Tak 1 BO3MOXKHBIE MEXaHHU3MBbI BBIPAOOTKH
pesucteHTHOCTH. OJTHUM U3 OCHOBHBIX ITOJIXO/IOB B MOJOOHBIX MUCCIIEIOBAHMIX SABISETCS KaueCTBEHHBIN U KOJIMYe-
CTBEHHBIH aHAJIHM3 ACCOIMUPOBAHHON IKCTIPECCHH OEIIKOB MPOTEOMOB. Bo3aMokHOCTH MeToa OymyT TpOAEMOHCTPH-
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POBaHbBI Ha MPUMEPE aHATHM3a KOJHUECTBEHHBIX MOJHOMPOTEOMHBIX JAHHBIX, MOJYYCHHBIX paHee /st OOIbIION BbI-
OOpKHU XMMHUOTEPANIEBTHUECKHUX TPENapaToB, UCTIONB3YEMbIX B KIIMHUYCCKON MPAKTUKE MIIW HAXOISIIUXCS B CTaIUN
AKCIIEPUMEHTAIILHOM Tepanuu. B noknane Taxke OymayT paccMOTpEeHbI OMOMH(OPMATHYECKHIE TTOAXOIBI K 00paboTKe
XPOMAaTOMaCC-CIIEKTPOMETPUUESCKUX JTAHHBIX 3KCIIPECCHOHHOW MPOTESOMHUKH, MO3BOJISIONINE BBISBIISTh CUTHATYPHI
KaK M3BECTHBIX BHYTPHKJICTOYHBIX IPOIIECCOB, aCCOIMUPOBAHHBIX C JIEKAPCTBEHHBIM BO3JCHCTBUEM, TaK U HEH3-
BECTHBIX paHee MEXaHM3MOB JCHCTBUS Psijia JIEKAPCTB.

Pabom evinonnena npu noooepocke Poccutickozeo nayunoeo gonoa, epanm Ne 20-14-00229

METABOJIOMUKA B MEJUIIUHE

Baxap:keBckas H.B.!, CunanrnseB A.C.!, Kapnouckuii I.A.', Konanos /I.H.2, ®uinarosa 10.B. !,
Ilaranaeesa O.10.', Kamaruuxosa JI.A., Kanauniok T.H.!, Konecuukosa HU.B.!
! Jlabopamopus monexyusaprou namoguszuonocuu @I'bY ®HKI] @XM ®MBA Poccuu
2 Jlabopamopus mamemamuyeckoii 6uonrocuu u 6uoungopmamuxu HUH cucmemnou duonozuu u meouyuHul
Pocnompebnaosopa
natazaha@gmail.com

BBenenue: MeraOonmoMuka akTHBHO TIO3UIIMOHUPYET ce0S B COBPEMEHHON MEAHIINHE, KaK eIe OHa OMHUKCHAS
TEXHOJIOTHUS C TIOTEHITHAJIOM IIHPOKOTO Pa3BUTHSA B O0JACTH NMPEBEHTUBHOW JUArHOCTUKU MYIBTH()AKTOPHUATHHBIX
3a0oneBaHuil. Mcromp3yst IUPOKKUI apceHal TEXHOJIOTHIECKUX U OMOMH()OPMHUTHYECKUX MTOJX010B, (POPMUPYIOTCS
MaHeJIH METa0O0JIOMHBIX MAapKEPOB, XapaKTEPU3YIOLIUX Pa3IMUHBIC TATOIOTHUECKUE COCTOsIHUSL. [Ipr 3TOM B paBHOM
CTeNeHH MeTaboJIOMHUKa pelraeT Kak (yHAaMeHTaJbHbIe, TaK U MPHUKIAJHBIC 3aa4d B COBPEMEHHON MeIHIINHE.
OTMeueHBI ycIieXy N0 COCTaBJICHUIO TaHeNeH MapKepoB U TUarHOCTHUECKUX 3a]ad KapAuOJOTHH, OHKOJIOTHH,
THHEKOJIOTUH U IPYTUX MEAMIMHCKIX HarpaBlieHu. B qanHol paboTte mpoieMOHCTPUPOBAaH BCECTOPOHHHH TTOIXO0/T
K TMIOUCKY METa00JIOMHBIX OMOMAapKEpOB IIJIsT BOCTIAIMTENLHBIX 3a00eBanmii kumednuka (B3K).

Marepuajsl 1 MeToabl: COop o6pa3ior ¢ B3K 6wt mpomssenen Ha 6a3e 123 xinmHMYecKoi 0ompHULEI OI'BY
OHKI ®XM ®MBA Poccun. bone3ns Kpona (n=35), SI3BeHHbIi KouT (n=25), 3m0poBEIii KOHTPOIb — (n=50).
[Touck OmoMapkepoB OCYIIECTBISIICS B HETAPIETHOM PEKUME C UCIOIB30BaHUEM cienyromux npudopos: SCIEX
QTOF 6600 (TripleTOF 6600+ System) u Shimadzu QP2010 Ultra ¢ napodasubm sxkctpakropoM Shimadzu HS-20.

Pe3ynbrarbi: B Xone pabOThl NPOM3BEACH SKCIEPUMEHTAIBHBIN aHann3 METaOOJUTOB U OTACIbHO JIMIHIOB B
Oouonormueckux obpasuax manuentoB ¢ B3K u rpynmsl konTponst merogqom BOXX-MC. B xoxe ananuza numnu-
JIOB BBISIBJICHO U HIIeHTU(UIIMPOBAHO 720 coeNMHEHUH, CPeAN KOTOPHIX MPOU3BOHBIE U PErOMEPhI TAKMX KIIaCCOB
mumuaoB, kak: NAE, CER, LPC, DG, SM, LPE, TG, PC, HEX, PI, VAE, PE. 3naunmblic OTIIHYHS TTOKA3aHBI IS
takux coequHenui kak, Cer37:0;30| Cer20:0;20/17:0;0 Unk, PC 40:8|PC 18:2 22:6, PEP-46:7|PEP-24:1 22:6 u
HBMP54:8|HBMP16:2 19:2 19:4. B xone aHann3a MeTabOJIMTOB BEISBICHO TTopsnka 50 coequHeHnH, Cpea KOTo-
PBIX 3HaYNMBIE OTITH4Hs ObLTH TTony4eHs! it Urocanic Acid, Nicotinamide, Sphingosine, Acetylcarnitine, O-Acetyl-
L-carnitine, 5°-S-Methylthioadenosine, Adenine, 3-Hydroxyanthranilic u N-Acetylcytidine. B xone uccnenoBanus
JIETyYUX COCOUHEHUH 3HaYMMblEe OTIMYMS ObUIM MpoaeMOHCTpHpoBaHbl il Butanoic acid, Hexadecanal, Indole,
Pentanoic acid, Pentanoic acid 4-methyl-, Phenol u Hydrocinnamic acid.

BoiBonbl: BeecToponHee n3ydeHne pe3ylbTaToB MeTaOO0JIOMHOTO aHAIIN3a TIPUBOAUT K (POPMHUPOBAHHIO TTaHENeH Me-
TaOOJIOMHBIX MapKepOB, KOTOPBIE MOTYT OBITh IOJIBEPIHYTHI JaTbHEHILIEMY HCCIICIOBAHUIO B PACIIMPEHHBIX TPYIIIaX.

METO/IbI JIASEPHOU HOHU3AIIUH B MACC-CIIEKTPOMETPUH
JETYUYUX OPTAHUYECKUX COEAUHEHUU

Huxungopos C.M.
Hucmumym ooweni pusuxu um. A.M. Ilpoxoposa Poccutickoil akademuu HayK
15925@mail.ru

Cocras neryunx oprannueckux coenunennit (JIOC), BeIgensieMbIX )KUBBIMU OpraHU3MaMu, HeceT HH(opManuio
00 WX COCTOSTHUU. DTa HHPOPMAIHSI MOKET OBITh HCITOIb30BaHA, B TOM YHCIIE, B MEJAHMIIMHE JIJIsl AMArHOCTHKH COCTO-
stHAS YenoBeka. Macc-criektpometpust JIOC — Hanbosnee nH(OOPMATHBHEIN METOJ] aHAIHM3a, OJHAKO B CHITYy KpaitHe
paznooOpasnoro cocraBa JIOC HeoOXoanM METOJ| OJTYYeHHS HOHOB, 00€CTIEeYHBAONINIT BOSMOYKHOCTh JAETEKTHPO-
BaHUS COCJMHEHNH BHE 3aBUCHIMOCTH OT MX CBOWCTB.
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B noxnazne paccmarpuBatorcst Tpu Metoaa nonuzaunu JIOC ¢ ncnonp30BaHuEM UMITYIbCHOTO JIA3€pPHOTO U3JIyye-
HUs1 — nazepHast aecopOuust HoHoB JIOC ¢ MOBEpXHOCTH HAHOCTPYKTYpUpoBHHOTO KpeMHus (SALDI), nonnzanus
JIOC uMIynbCHBIM U3Iy4YEHHEM JIa3€pHON I1a3Mbl U JIa3epHas HOHU3ALNS €IMHUYHBIX a3PO30JIbHBIX YACTHII.

Merton HOHH3ALUK HA HAHOCTPYKTYpUpOBaHHOU ToBepXHOCTH KpeMHus (SALDI) sBnseTcs Hanbonee 4yBCTBUTEINb-
HbIM MeTozioM oOHapyskenust JIOC. [TonmydeHHas B HacTosiIee BpeMsi BEPOSTHOCTh HOHU3ALNH OPraHMYECKAX MOJICKYIT
nocruraet 107 st psiga CoeMHEeHHH, 4TO 00eCIeunBaceT mpejies oOHapykeHust Ha yposHe 1 ppt. OHaKo BbICOKasl Be-
POSTHOCTH HOHHM3AIINHU PEATTU3YETCs TOJIBKO JUISl COSIMHEHHI ¢ BRICOKOM SHEprHel CPOICTBA K IPOTOHY MIIH SJIEKTPOHY.
st 6onpmmHcTBa JIOC KHMBBIX OPraHU3MOB 3TOT MeTo/ HeaddekrrbeH. JlazepHas mia3ma, GopMupyeMOi UMITYITb-
CHBIM M3JIy4CHHUEM Ha METAJUINYECKOM IOBEPXHOCTH, CO3JA€T IIOTOK BaKyyMHOT0 Y@ U3IIy4eHHs, KOTOPOE MOKET ObITh
rcrnop30oBano s wonusanuu JIOC. CrekTp M3aydeHus Ja3epHOH MIa3Mbl HAXOMUTCS B 00JacTH BaKyyMHOTO YD
U3ITy4YEHUs], BHEPrUsl KBAHTa KOTOporo fnocraroyna iyt nonnsauuu JIOC. [Tpu noHn3anuu u3nydeHueM Ja3epHoi miaz-
MBI B [IOTOKE aproHa Ipu arMoc(epHOM aBJICHUH BEPOATHOCTh 00pa30BaHMs HOHA [UIsl JTIOOBIX COCANHEHUH JOCTUIaeT
10°-107. B GonbIIMHCTBE CITy4aeB PEruCTPUPYEMBbIE HOHBI SIBJISIOTCS IPOIYKTaMH PEaKIid, B IEPBYIO OUepeb peaK-
uuii nepeaun nporona or uona H O". I[unorrele sxcnepumenTsl 110 aetektuposanneM JIOC 00pa3ios MOYH MBIIIEH,
3apayKeHHBIX TEMAaTOKapLUHOMOM U JIFOJIEH ¢ nmarosorueil nouek nokasanu, uto cocras JIOC, onpenenseMblil TaHHBIM
METOZIOM, MOKET OBbITh MHMKATOPOM HAJIMYMs Marojoruu opranusma [1]. JlazepHast Macc-CIIEKTPOCKONHUSI OANHOY-
HBIX a9p030JIbHBIX YaCTHIl OCHOBAHA Ha UCHIAPEHWU U MOHM3ALMHU YaCTUIbl UMITYJIbCHBIM JIa3epHBIM H3iTyueHneM YO
nurana3oHa. B moknazne paccMaTpuBaeTcs IoKa Hepeaar30BaHHAs BO3MOXKHOCTh MPUMEHEHHUS IS HCTIApEHUs U HOHU-
3alUM OPTaHMYECKUX YaCTUI] MHOTOYACTOTHOTO JIA3€PHOTO BO3/IEHCTBUS, TIPH KOTOPOM HMCIIapeHHe YacTHUIIBI MTEPBhIM
JIa3epOoM TIPEIIECTBYET MHOTOYaCTOTHOMY BO3OYKICHMIO ¥ MOHM3AIMH OPTaHIMYECKUX COETNHEHNH, COPONPOBAHHBIX
Ha [TOBEPXHOCTH YacTULbl. Llebio Takoro Bo3AEHCTBYS ABISETCS CHIDKEHHE (hparMEHTALUH CIIOKHBIX OpPraHMYEeCKUX
COEAMHEHMH IPU UX NOHU3ALUH U, B IEPCIIEKTUBE, PETUCTPALUS U UACHTU()UKALMS eANHUYHBIX OaKTepHil.

Kochevalina, M. Y., Bukharina, A. B., Trunov, V. G., Pento, A. V., Morozova, O. V., Kogun, G. A., Simanovsky,
Ya. O., Nikiforov, S. M., Rodionova, E. I. (2022). Changes in the urine volatile metabolome throughout growth of
transplanted hepatocarcinoma. Scientific Reports, 12(1), 1-10.

Paboma svinonnena npu noooeporcke epanma Munoopuayku HLIMY « @omonuxa» Ne 075-15-2022-315

MACC-CIIEKTPOMETPHUA BEJIKOB SI/IPA 17151 ONPEAEJIEHAA MEXAHU3MOB
NHAYHOUPOBAHHOMU I'PAHYJIOHUUTAPHOU JUO®DPEPEHIIUPOBKH JIEUKO3HBIX KJIETOK

HoBukona C.E., Toacrosa T.B., Kypoaros JL.LK., ®apa¢onosa T.E., Tuxonona O.B.,
ConoBbseBa H.A., PycanoB A.JL., 3roga B.I.
Huemumym 6uomeouyuncrou xumuu umenu B.H. Opexosuuay (MBMX), Mockea
novikova.s.e3101@gmail.com

HcenenoBanus MHAYLMPOBAHHONW TPAHYIOLUTApHON AU((EpeHIMPOBKY TIOMOTat0T BHISIBUTH MOJIEKYJISIPHBIE MeXa-
HHU3MBI CO3PEBAHUsI KJICTOK. SIIEpHBIN MIPOTEOM MPEACTaBISIET COOOH MCTOUYHMK PEryISITOPHBIX MOJIEKYJI, B TOM YHCIIE
TPaHCKPUMIMOHHBIX (akTopoB (TD). Kpome TOro BaKHO MMETh MPEACTABICHHE O MOJEKYSPHBIX MEPTYpOalMsix Ha
paHHUX cTagusaxX AU QEepeHIPOBKH KIETOK. Mbl IPUMEHUIIH MAcC-CIIEKTPOMETPHIECKOE MPO(UIMPOBAHNE C HCTIONb-
30BaHueM m300apHbIX MeToK (TMT) amst ucciienoBanus siEpHOro NPOTEOoMa JISHKO3HbIX KiieTok uHun HL-60 non neid-
CTBUEM TOJHOCTBIO-mparc-peTuHOeBoM KUCIOoThl (ATRA). B pesynwrare 6but0 onpeneneHo 214, 319, 376 u 426 Genkos
C U3MEHEHHBIM coziepskaHueM B 3, 6, 9 u 12 1 nocne 06pabotkr ATRA, cOOTBETCTBEHHO, 0 CPABHEHUIO C KOHTPOJIEM.
C TouKM 3peHust MOJIEKYJISIpHBIX QyHKInH, 231 6enok u3 1860 uaeHTUHUIMPOBAHHBIX STCPHBIX OCIKOB 00a1aT aK-
TUBHOCTBIO TPaHCKPUIIIMOHHBIX (pakropo (TD). [Tpu stom conepkanue mectu TO (RREB1, SRCAP, CCDC124,
TRIM24, BRD7 n BUD31) 65110 cHIDKEHO, a cofepxanne Tpex T (EWSR1, ENO1 u FUS), HanpoTuB, MOBBIIIIEHO
B paHHHE BpeMeHHbIe Toukn (3—12 1) mocme o6padotkn ATRA. bruonHbopMaTHdecKuii aHAIN3 SIAESPHOTO TMPOTEO-
Ma ToKasaj oborameHue OemkaMu, BoBiedeHHBIMA B penapanuto JIHK, curnampasii myts RUNXI1 u perymsmuro
cUrHaapHoro nytu p53. C npuMeHeHneM MOHUTOPUHIA BHIOPAHHBIX PEaKLUi ¢ UCIIOIb30BaHUEM CTAOMIIBHBIX U30-
TOITHO-MEUEHBIX NEeNTUAHBIX cTanaapToB (SRM/SIS) Obl10 OKa3aHO YCTOHYNMBOE YBEIMUCHHUE COEPKAHUS OCJIKOB
PRAMI1, T® CEPBP, T® RBPJ u T® HIC1 B orBet Ha 06padoTky ATRA. B T0 )¢ Bpems a1t TO STAT1 u 6enxos
CASP3, PARP1 nu PRKDC nabmonanoch TpaH3UTOPHOE YBEIWUYEHUE COIACPKAHUS B SIIPE TOJIBKO B PaHHHUE Bpe-
MeHHbIe ToukH (3—12 1) mocie o6padotku ATRA. [omydyeHnHble AJs siAEPHOTO MPOTEOMa KadyeCTBEHHBIE M KOJIHYe-
CTBEHHBIC JIaHHBIC MOT'YT OBITh MOJIE3HBIMH IS Pa3pabOTKU HOBBIX MTOJXO/OB K JICYCHUIO JIeiiko30B. McciaenoBanue
BBIMOJTHEHO NpH (huHAaHCOBOH moanepxke Poccuiickoro HayuHoro ¢onna, rpant Ne 21-74-20122. Macc-criekTpo-
METPUYECKUH aHAIN3 U XpaHEHHE JaHHBIX poBoaviIn Ha obopynoBanuu Llentpa «I[Ipoteom uenosexa» (MBMX).
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OINNPEAEJIEHUE CIIEIINONYECKUX BEJIKOB B COCTABE AMUJIOUJIHBIX JEITO3UTOB.
OCOBEHHOCTHU PABOTHBI C PASHBIMU BUJIAMU MATEPHUAJIA

Cysopuna M.IO.
'@I'BYH Hncmumym 6eixa PAH, ITywuno, Poccus
msuworina@yandex.ru

AMUITONIO3bI MPEJICTABIISIOT COOOW rpymimy 3a00NeBaHHM, BBI3BAHHBIX HAPYIICHHEM CBOPAYMBAHUS OCITKOBBIX MO-
JIEKYJT ¥ OTJIOKEHUEM HX B BHJIC HEPACTBOPHMBIX arperaroB — aMHJIOWTHBIX JICTIO3UTOB B PA3IMUHBIX OpPraHax M TKaHsX.
JlaHHBI TIPOIIECC TPUBOUT K HAPYIICHHUIO META00IM3Ma B MOPAYKEHHOM OpraHe WM CHCTEMbI OPTraHoB, a 3aTeM K TIOJH-
OPraHHOW HEJOCTaTOYHOCTH. J[MarHo3 «amMmIIon 103» CTaBUTCS HA OCHOBAHWH THCTOJIOTHYECKOTO MCCIIEIOBaHUs OHOIITaTa
MOPaKEHHOTO OpraHa, MOCKOIbKY aMUJIOWJTHBIC JICTIO3UThI O0NaaoT CIelM(pISCKIM CBOWCTBOM OKpaIMBarhcs KoHro
KPacCHbIM, C XapaKTePHBIM SI0JIOYHO-3EJICHBIM CBEUCHHEM B TIOCIICIYIOIIEM HCCIICI0BAaHUH OKPAIIICHHOTO TIperapara B To-
JSIPU30BaHHOM cBeTe. Ha JaHHbBIi MOMEHT M3BECTHO OoJiee TPUALATH CrieHU(QUUECKIX aMIJIOMAOTeHHBIX OCJIKOB, CII0C00-
HBIX (OPMHUPOBATH AMUJIOM/THBIC arperarhl U OMPE/ICISIOIINE TOT WK MHOM THIT aMIJION 103a. TakuM 00pa3oM, IOCTaHOBKA
JIarHO3a U JATBbHEUIIICE JICYCHUE HAMPSIMYTO 3aBUCSIT OT TOYHOCTH OIpeeieHuns Oerka, (hopMUpyroIero aMunonabl. Oc-
HOBHBIM METOJIOM OIPE/IEIICHUsT aMUJIOMIOTEHHOTO Oelka, c(hOpPMUPOBABIIIETO AMUIIOM/IHBIC arperarhl, a, CJIelOBATEeNbHO,
W OIPEICIISTFOIIETO THIT aMUJIOMI03a JI0JIT0e BpeMsl SIBIUICS UMMYHOTUCTOXUMUUECKHH aHanm3. OHAKO, KaK OKa3asioch,
JIAHHBIA METOJ] OTITMYACTCS] HU3KOW YyBCTBUTEIBHOCTBIO U CHICIIM(HIHOCTHIO. B rmocrie iHe To/b! 30J10ThIM CTAHIAPTOM IS
THITHPOBAHMS AMUJIOMI032 CTAll MACC-CIIEKTPOMETPUYUESCKUI aHAITH3 OETKOBOTO COCTABA AMUIIOMIIHBIX JICTIO3UTOB.

B nanHo#t paboTe HaMu ObLTH OTPAOOTAHBI YCIOBUS ISl BBIICICHHS TOTAJIBHOTO OENKa U3 Pa3IMUHbIX MpernaparoB
(3aMOpOYKEHHbBIC TKAHH, TKAHHU, U3BJICYCHHBIC U3 MApaMHOBBIX OJIOKOB M COCKOOOB €O CTEeKJonpeanaparos). J{ms kax-
JIOTO THIIA MPENapaToB ObLIA COCTABJICHBI MPOTOKOJBI ITPOOOIIOATOTOBKH. JlaHHBIE IPOTOKOIIBI OBLTH UCTIONB30BAHBI JIJIS
IIPOBEICHHST MACC-CIIEKTPOMETPUYECKOTO aHaIM3a PA3IMYHbIX OPTaHOB, MOJTYYSHHBIX OT MAIUEHTOB C TUCTOJIOTHUECKH
MOATBEPIKIACHHBIM JIMATHO30M «aMWJIONI03». Ha psily ¢ yCTaHOBJIEHHEM CTPYKTYPHBIX OCJIKOB JIJIsl PA3JIMYHBIX THIIOB
TKaHeH (TKaHW Cepila, TOYKH, MOIKOKHO-)KUPOBOM KIETYaTKN) ObLIM TOTYyUYEeHBI PE3y/IbTaThl IO OCIKOBBIM COCTABAM
AMHIJIOUJHBIX OCITO3HUTOB. Taxxe HaMK 6BIJ'H/I TOJTYYCHBI ITPOTEOMBI 1JId COOTBETCTBYIOLIUX TKaHeﬁ, B KOTOPBIX OTCYT-
CTBUE aMUJIOMIHBIX JICTIO3UTOB OBLIO IMOATBEPIKICHO C IOMOIIBIO THCTOJIOMHYECKOTO HccienoBanus. C MOMOIIBIO JlaH-
HOIo 1nmoaxoaa HamMu OBLIO YCTAHOBJICHO IIATh TUIIOB aMWJIOMA030B B PAa3JIMYHBIX IIpCraparax. Ha Z[aHHLIﬁ MOMCECHT MBI
MPOJIOIDKAEM OTPadAaThIBATh METOIMKH TI0 OIPEJICIICHNIO OCIIKOBOTO COCTABA aMHJIOMIHBIX arperaroB JJisl MAIMEHTOB C
JIMArHO30M «aMUJIOUJIO3» C TICNTBIO YITYUIICHNS Ka9eCTBa UICHTH(HUKAIIMHI THITA aMIJIOHI034.

YIABTPABBICTPASI XPOMATOMACC-CIIEKTPOMETPUSA 1JIsA MEJULIUHBI 1 BUOJIOTI'NN

Tapacosa U.A., UBanos M.B., 'opmixos M.B.

Unemumym suepremuyeckux npobiem xumudeckoul gusuxu um. B.JI. Tanvpose @edepanbrhozo 20cydapcmeeHHoro
010001cemno20 yupesicoenus Hayku DedepanrbHo2o ucciedo8amenbCeko2o yenmpa xumuyeckou guszuxu um. H.H.
Cemenosa Poccutickoii akademuu nayx, Mockea, Poccus
markmipt@gmail.com

[IpodunmpoBarne mporeoma Merogamu xpomartomacc-crekrpomerpun (JKX-MC) mupoko MCTONb3yeTcs s
MOHUTOPUHIA (PU3HNOJIOIUIECKOTO COCTOSHUS KJIETOK U OpraHu3MOB. B nocnenHee BpeMst HIET akTUBHOE Pa3BUTHE
METOJI0B IPOU3BOAUTEIHHOIO MPOTEOMHOI0 aHAJIN3a, IPEATIONAraloIIero MPOIyCKHYIO CIIOCOOHOCTh Iprudopa B He-
CKOJIBKO coTeH 00pa3ioB B cyTkn. Hamu Ob11 ipeiosked Meton DirectMS1, ncnonp3yromuii S-MUHYTHBIA Xpoma-
TOMAacC-CIIEKTPOMETPUIECKHH aHAIN3 C PErUCTpalMell CIeKTPOB MENTHI0B 0e3 uxX GparMeHTanuy, U pa3padoTaHo
IporpaMMHOE obecredeHre il HACHTU(PHUKALMHI U MOITYKOINIECTBEHHOTO aHaIn3a OSJIKOB C KOHTPOJIEM JIOIH JIOXK-
HOMONOXUTEeNbHBIX nAeHTUGHKauui (FDR). MbI npogeMoHCTpupoBaiu, 4To S-MUHYTHBIH aHAJIN3 HA MacC-CIIEKTPo-
MeTpe BBICOKOTO pasperieHus tuna Orbitrap u pazaeneHneM 1o HOHHOW NOABMKHOCTH MO3BOJISIOT HACHTUPHINPO-
Batb ~ 2000 GenkoB B mpoteome kietok HeLa mpu 1% FDR. ITokazaHo, 4To pe3yasrarbl KOTMYECTBEHHOTO aHaln3a,
nojiy4eHHsle B pexkuMe DirectMS1 He ycrynaioT mo 3phekTHBHOCTH METO/1aM 3aBUCHMOTO U HE3aBHCUMOTro cOopa
nanneix (DDA, DIA). Ha nannbiii MomeHT Meton DirectMS1 nporecTipoBaH Ha MPUMEHUMOCTD ISl aHAJIU3a Pac-
TUTENBHBIX TKaHEH, MUKPOOHBIX M 3I0KaueCTBEHHBIX KJIeTOK. MAET arpobarms Metona /i ucciaeoBaHus MUKPO-
OMOMOB M (PU3HONOTHYECKUX KHUIKOCTEH, TAKUX KaK Iu1a3Ma KpoBu. Mel mosaraem, uro DirectMS1 nmpencrasmisier
OTPOMHBIN HHTEPEC AJIsl OMOJIOTMUECKUX U MEAULIMHCKUX UCCIIEIOBAHUM C TOUKHU 3pEHHUS OBICTPOro U 3((HEKTUBHOIO
OIIpEETICHNSI MOJIEKYJISIPHBIX MapKepPOB, XapaKTEPU3YIOLUINX (PU3HOIOTHUECKOE COCTOSIHUE KUBOH CHCTEMBI.
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TEXHOJIOI'MYECKAS IIVIAT®OPMA HA BA3E MACC-CIIEKTPOMETPUN JISA AHAJIU3A
BUOJIOI'MYECKHUX OBPA3IIOB

®pankesuy B.E.

Hucmumym mpancisiyuonnublil MeOuyunsl (heoepanrbHoe 20Cy0apCmeeHHoe DI00NCeMHOe YUPertcOeHue
«Hayuonanvhwviti MeOuyurckuil ucciedo8amenbCKuli YeHmp aKyuepcmeaa, SUHeKoL02UU U NePUHAmonoSut UMeHu
akademuxa B.U. Kynakosay Munucmepcmesa 30pasooxpanenus Poccuiickoii @edepayuu
v_frankevich@oparina4.ru

Heab. AHann3 OMOTOTUYECKHUX TKAaHEH METOMIOM JIECOPOIIMOHHON MOHHU3AIUH AIIEKTPOPACIIBUICHHEM C IIEIBIO
JUATHOCTHUKH ¥ MIPOTHO3UPOBAHUS 3a00JIEBaHUN.

AKTyalbHOCTh. B mocneanee necsaTuierne macc-clieKTpomerpudeckasi Busyanusausi (MSI) Bce uare uc-
MOJIB3YETCS UCCIICOBATEIISIMU JIISI U3YUCHHUSI PACIIPE/ICIICHUsS METa00INTOB, JIEKAPCTB, MENTUAOB U OCIKOB Ha
MOBEPXHOCTU TKaHel. Bo3MoxHOCTh puMeHenuss MSI st 0IHO3HAYHOTO KapTHPOBAaHHSI COTEH OMOMOJICKYIT
B OJIHOM aHaJIM3€ MpHBEIa K TOMY, YTO 3TOT MOJAXOJ] CTaJl UCIIOJIb30BAaThCS B UCCIEAOBAHUAX PAKOBBIX TKaHEH.
B pabore paccmarpuBaioTcst pa3iudHbIE METOJBI Macc-CIEKTPOMETPHUUECKON BU3yaln3allud Ha MpUMepe Hc-
CJIEIOBaHMS PAKOBOHM TKaHU AMYHMKOB. B mociennee BpeMs 3HAYUTEIHHO PACIIMPUINCH 00JACTH MPUMEHEHUS
necopOmmoHHON noHM3anuu ekTpopacneiieHneM (DESI). DkcrepuMeHTHI 110 BU3yaTu3aIiiid TKaHEH METOI0M
DESI M0oxHO TTPOBOIHTE B YCIOBHAX OKpy’Karomei cpeasl. Kpome Toro, 0H IpakKTHIECKH HE TPeOyeT MOATO-
TOBKHM 00pa3IOB U ABISIETCS MUHUMAIbHO HHBA3UBHBIM, UTO JIeNIa€T €ro MPUTOAHBIM IS IPSIMOTO aHaIN3a TKa-
Heii. DESI-MSI moxeT npenocTaBuTh 00bEKTUBHYIO HH(DOPMAIHIO 0 OMOXUMHUYECKOM pacIpeIeIeHIH MOJIEKYIT
yKe TI0Clie OHOTO M3MepeHus. TakuM o0pa3oM, ATOT METOJl OOecIeunBaeT HaJe)KHOE pPacliO3HaBaHWE TKaHEH U
UICHTU(DUKALIUIO OMOMapKepOB, KOTOPHIE B OyIyIIeM MOTYT ObITh UCIIOJIb30BAHBI JIJIsl TUATHOCTUKH M TIPOTHO3H-
pOBaHHUs paxa.

MarepuaJjbl u Metoasl. [loarotoBka npo6 ans ananuza DESI namuoro npoure, uem B apyrux merogax MSI.
O0pas31bl CBEXKE3aMOPOKEHHON TKaHU (B JAHHOM CJIydae CepO3HON KaplUHOMBI SIMYHUKA) TOJBEPTaId KPHOCPE3Y
TommuHOoN 10 MKM, a 3aTeM MOMEIaan Ha peaMeTHbIe cTekia. Cnaiapl Xpanmwmcs npu temneparype -80 © C mo
mmepenuit DESI. s amanuza DESI npeameTHble cTekIa MOMEIIAIN Ha IBYXMEPHBIN JTUHEHHBIA TOABUKHBIN
TIPEIMETHBIN CTOJIMK W HCIIOIL30BaH Tporpammuoe obecredenune High Definition Imaging (HDI) 1.4 (Waters
Corporation) mist onpeaesIeHus] 00IacTH, MoaIexkameld Bu3yann3anuu. Pacieumutens DESI manpasmsiics Ha Ty
00acTh AN TOJTYYEHHUsT MacC-CIIEKTPOB, COOMpPaEMbIX B 3apaHee OIMpeneleHHBIX KOOPANHATAX X U Y C paspere-
HueMm 100 mxm Ha macc-cnexktpomerpe Waters QTOF. Dkcnepumentsl DESI-MSI npoBoaunucek B pexumMe oTpu-
LaTeNbHON HOHU3auu ¢ nuanazoHoM macc m/z 50-1000. MC nanHbie ObutH 00pabOTaHbl U BU3yaTN3HUPOBAHBI C
WCITIOJIb30BaHUEM MporpamMmMHoro obecnedenus HDI 1.4.

Pesynbrarbl. beuto o6HapykeHo, 4To MC CIEeKTphI CONEpKaT, B OCHOBHOM, JIUITUJbI U KUPHBIE KUCIOTHI.
BoipmmHCTBO MACHTH(MUITMPOBAHHBIX JIMITHIOB OTHOCUJIUCH K Kiaccy docharummimranonaMuaos (D). AHanus
METOZOM OCHOBHBIX KOMITOHEHTOB (PCA) moka3pIiBaeT yeTKoe pas/ieieHne MeKIY OKPYKaIOLIeH OIMyXOJbI0 CTPO-
MO M oImyXxoJieBoi TKaHbto. OOmIast TOYHOCTh NEPEKPECTHON MPOBEPKU B KIacCH(PHUKALNN MEXKAY dTUMH JBYyMsI
tunamu Tkaneil gocturana 100%. Hamm pe3ynpTaThl I€MOHCTPHUPYIOT TOYHOE PACIO3HABAHUE TKAHEH U WIEH-
TUPUKAIIO TKaHEe-CIEUPUICCKIX MOJICKYISIPHBIX HOHOB (OMOMapKepoB) Ui oOpaslia TKaHW paka SMYHHUKOB
¢ HcToNb30BaHueM Macc-criekrpomerpun DESI. Onyxonps u acconuupoBaHHas ¢ OMYXOJIBI0 CTPOMA UMEIOT pas-
JTUYHBIE INTTAIOMHBIE TpoduH, 6orareie GpocharuanndTanosamMuHamMu. [IpeamokeHHbII HaMU METOJT MacC-CIIeK-
TPOMETPUYECKOW BHU3yaIN3aIlH PaKOBOM TKaHW 00J7aaeT MHOTUMH MTPEUMYIIECTBAMH 110 CPABHEHHIO C KIIacCH-
yeckuMH MetonamMu MSI: MUHUManbHAs MOATOTOBKAa 00pa3ia, Hepa3pylIaroIuid aMOUEeHTHBIA METOI, KOTOPBIH
MTO3BOJISIET TPOBOAUTH JIOTIOJTHUTENBHBIN aHaIN3 TOTO XKe Cpe3a TKaH!, HalpuMep, ¢ TOMOIIBIO THUCTOIOTUYECKOTO
aHaw3a, 30JI0TOT0 CTaHAapTa OHKOJIOTHYECKON AMarHOCTUKA. AHanu3 TkaHu metogoM DESI-MSI moxer ObITh
TIOJIE3HBIM ISl YTOYHEHUS (PyHIaMEHTaIBHBIX BOIPOCOB 00pa3oBaHus, (YHKIIMOHUPOBAHUS U MPOTPECCUU OITY-
xou siuyHuKa. C TIOMOIIBIO JJAHHOTO METOAa MOXKHO OBICTPO TOJYYUTh HA0Op CHEIU(PUUYSCKUX OMOMapKepOB
3JI0KAY€CTBEHHOW TKaHW M HAOJIONATh Pa3jivudus MEX]y HOPMAaJIbHOW U OMYXOJEBOHW TKAHBIO, YTO JIEIACcT 3TOT
METO]I BaXKHBIM JIOTIOJTHEHHEM K KJIACCUYECKUM KJIMHUYECKUM HCCIIE0BAHUAM.
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METHODOLOGY AND TECHNOLOGY
OF THE EXPERIMENT

PATHOLOGICAL PRION PROTEIN NANOSTRUCTURES, ISOLATED FROM HUMAN BRAIN
TISSUE WITH CREUTZFELDT-JAKOB DISEASE

Astashonok A.N., Poleshchuk N.N.
The Republican research and practical center for epidemiology and microbiology, Minsk, Belarus
micro.87@mail.ru

Prion disorders are considered as a special class of human and animal diseases, associated with excessive accumu-
lation in the central nervous system of aggregates of B-pleated sheets, called PrP_ , PrP, or PrP . that are resistant to
proteases. Here, we described some nanostructures, formed by PrP,_ . , using atomic-force microscopy.

Materials and methods. An autopsy samples of human brain tissues (n = 2), who died with clinically diagnosis
of Creutzfeldt-Jakob disease (CJD), were subjected for analysis.

Atomic force microscopy. Tapping mode cantilever NSC15/Al BS were used. Topographic images of various
pathological prion nanostructures, deposited on a hydrophilic mica surface, were obtained using a Nanoscope 111d
MultiMode microscope (Bruker, USA).

Results. Using atomic force microscopy (AFM) the nanostructural analysis was carried out, which made it
possible to characterize the nanogeometry parameters of prion rods (R, — 0,87+0,05 nm, Rq — 1,12+0,09 nm, the
coefficient of skewness — 0,84, R .~ — 1,12-8,74 nm), as well as amyloid fibrils (R, — 0,90+0,05 nm, Rq —
1,54 + 0,09 nm, the coefficient of skewness — 0,48, R . — 2,46-6,72 nm). The presence of polymorphism in
the surface relief of high molecular weight fibrillar prion structures with a predominance of smoother areas was
shown. The «quasi-forms» of amyloid fibrils, differing in height and surface-relief microprofiles, were revealed,
which indicates heterogeneity in the packing of protein domains in the composition of high molecular weight prion

structures.

HENRY’S LAW AND DECOMPRESSION SICKNESS:
WHY STUDYING MEDICAL BIOPHYSICS IS IMPORTANT

Afanasyeva K.D.
Saratov State Medical University named after V. I. Razumovsky, Saratov, Russia
kseniaafanasyeva64@gmail.com

In the first year of studying biophysics, many medical students ask themselves questions: what happens to human
blood when the environmental pressure changes?

The answer is that a sudden decrease in ambient pressure causes decompression sickness in a person: a large
number of gas bubbles form in the person’s blood and as a result, blood flow is blocked. Decompression sickness can
lead to paralysis or death.

The occurrence of decompression sickness explains Henry’s law. When the ambient pressure rises, the gas in-
haled by the person has a higher pressure than the pressure of the gas in the blood. A diffusion gradient of gas into
liquid is created. Under normal conditions, the gas does not enter the blood, but with a sharp increase in pressure,
the gas dissolved in the blood begins to rapidly release, forming bubbles. Blood cells attach to the vesicles and blood
clots form, which clog the blood vessels and destroy their walls. As a result, bleeding occurs, the blood supply to vital
organs is disrupted; gas embolism may occur.

By asking questions about the causes and manifestations of various diseases, medical students learn to solve the
problems of diagnosing and treating diseases based on biophysical laws.
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STUDY OF SUITABILITY FOR 3D BIOPRINTING OF THE SYNTHESIZED GELMA-BASED
HYDROGEL WITH A HIGH DEGREE OF SUBSTITUTION

Arguchinskaya N.V., Isaeva E.V.!, Beketov E.E.'?, Kisel A.A.*!, Komarova L.N.2, Astakhina S.0.2,
Shubin A.E.%, Shegai P.V.4, Ivanov S.A."5, Kaprin A.D.*5
'A. Tsyb Medical Radiological Research Center — branch of the National Medical Research Radiological Center
of the Ministry of Health of the Russian Federation, Obnisk, Russia
2JATE NRNU MEPhI, Obnisk, Russia
3 «System Products for Constructiony, Vorsino, Russia
* Federal State Budgetary Institution “National Medical Research Center for Radiology” of the Ministry of Health
of the Russian Federation, Moscow, Russia
3 Federal State Autonomous Educational Institution of Higher Education “Peoples’ Friendship University of
Russia”, Moscow, Russia
ki7el@mail.ru

A wide range of technologies are used to create scaffolds, in particular, 3D bioprinting. The advantage of GeIMA
compared with other bioinks is the ability to control mechanical properties by changing the concentration, degree of
functionalization, types of photoinitiators and irradiation time.

The percentage of DoF for the synthesized and commercial gels was 82.75 £ 7.09 and 79.44 + 3.56, respectively.
The viscosity of 7.5-15% gelatin solutions begins to increase sharply at temperatures below 32°C. The viscosity of
GelMA at 21°C remained low, indicating a serious change in rheological properties after gelatin functionalization.
Thus, in order to maintain printability, it may be necessary to use combined solutions based on GelMA and unmod-
ified gelatin, or to print at temperatures close to 0°C. Lines of a given height were printed in one layer at different
speeds from 5 to 20 mm/s with a step of 2.5 mm/s. Printing was reproduced over the entire range of speeds. In order
to evaluate printing at an angle, a model with several types of angles was developed. The layer height error will
accumulate and distort the object. The area of the object after printing differed from the given value (0.640 cm?) by
12.7%, and after incubation by 28.1%.

In this study, a series of experiments was carried out to study the characteristics of the synthesized GeIMA hydro-
gel and its suitability for printing. We obtained highly substituted 82.75 + 7.09 GelMA that can be used for 3D-bio-
printing.

IL1IRL1(ST2) — NEW MARKER OF ADVERSE CARDIOVASCULAR EVENTS AND CORONARY
DISORDERS IN INDIVIDUALS WITH INCREASED STRESS ON THE CARDIOVASCULAR SYSTEM

Baurzhan M.!, Abzaliyev K.?, Abzaliyeva S.> Absatarova K.’
I Academy of Physical Education and Mass Sport Astana, Republic of Kazakhstan
2 Al Farabi Kazakh National University Almaty, Republic of Kazakhstan
madina_baurzhan@mail.ru

Abstract. According to modern authors, in a hypertrophied heart, intense blood circulation predominates, due to
which the functional capabilities of a sports heart become less stable. To date, myocardial hypertrophy is one of the
predictors of coronary heart disease and congestive heart failure, in addition, an increase in myocardial mass with
characteristic non-adaptive remodeling is a predictor of sudden cardiac death.

A recent systematic review has shown that prolonged training without adequate recovery predisposes not only to
myocardial hypertrophy but also to myocardial fibrosis. Myocardial fibrosis is a complex process of increasing the
volume of collagen in the myocardium due to damage to the heart muscle that occurs during inflammation, heart
remodeling in response to hypertonic overload or myocardial fibrosis.

According to a 2017 meta-analysis conducted by the Harvard Clinical Research Institute, encoded ILIRL1(ST2)
gene is a predictive independent cardiac biomarker for remodeling and myocardial fibrosis in patients with heart
failure.

Context/Purpose: In connection with the above, this study is aimed at early diagnosis of pathological conditions
of the cardiovascular system, by determining the concentration of soluble ILIRL1(ST2) and a comprehensive exam-
ination of the cardiovascular system in athletes involved in martial arts.

Methods: This is a prospective non-randomized study with the participation of 30 male athletes. The study was
conducted on the basis of the Centre for Sports Medicine and Rehabilitation (Almaty, Republic of Kazakhstan). To
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determine the clinical and prognostic significance of the soluble form of ILIRL1(ST2) as a marker of heart failure,
myocardial hypertrophy and fibrosis in the early diagnosis of pathological conditions of the cardiovascular system
in athletes involved in martial arts.

Results: To determine the level of sST2 expression in blood serum, first the serum ST2 level in volunteer (VO) at
rest and in athletes in before training was analysed. The results showed that sST2 levels were significantly higher (p
d™ (0.001) in the before training 548.1 £ 32.6 pg / mL group than in the volunteers 337.1 + 61.8 pg/ mL. Serum sST2
level for after training 830.01 + 71.6 pg / mL was significantly higher than before training (»p d™ 0.001).

Interpretation: Athletes’ sST2 levels exceeded thresholds both before and after training. Moreover, the relation-
ship between an increase in ST2 levels and abnormal ECG abnormalities and a high level of stress in athletes was
determined. ST2 concentration was associated with cardio-pulmonary stress triggered by the cumulative exercise
dose as well as with lifelong psychological stress.

Conclusion: Our findings indicate that the elevated ST2 concentrations in athletes could be used as the predictive
value. However, clinical relevance and results validity require further intensive studies.

MICROPARTICLES BASED ON CROSS-LINKED HYALURONIC ACID

Blinkova A.A., Ivanovskaya E.V.!, Dyatlov V.A.'?
'Mendeleev University of Chemical Technology, Moscow, Russia
2MIREA — Russian Technological University, Moscow, Russia
anya.blinkowa@yandex.ru

The trend of the last decade in pharmacology is the use of polymer nanoparticles and nanocapsules as means of
targeted drug delivery to diseased organs, tissues, cells, and even specific intracellular compartments — organelles.

One of the most widely used biocompatible polymers for medical applications is hyaluronic acid (HA). It is a lin-
ear glycosaminoglycan built from repeating residues of D-glucuronic acid and N-acetyl-D-glucosamine. Hyaluronic
acid is a biodegradable polyanion of biological origin, one of the main components of the human tissue extracellular
matrix. It takes part in the regeneration of living tissue, maintaining the water and osmotic balance of the intercellular
matrix. Hyaluronic acid is very widely used in plastic surgery to correct the shape of the soft tissues of the face by
subcutaneous injections into the epidermis.

There are two main problems associated with corrective preparations (fillers) based on hyaluronic acid.

The first is the subcutaneous migration of fillers, which leads to a distortion of the shape of the face. This problem
is solved by chemical cross-linking of the main chains of polyglycosaminoglycan, which reduces subcutaneous mo-
bility and the rate of polymer biodegradation. Divinyl sulfone (DVS), 1,4-butanediol diglycidyl ether or water-solu-
ble carbodiimides are commonly practiced.

The second problem is much more difficult. It is related to the fact that the quality and age of the skin varies greatly
from patient to patient and the drug must be adapted in accordance with the condition and diseases of the skin of a
particular patient. One of the approaches is the creation of fillers containing a “depot” of medicinal preparations, for
which it is proposed to use drug-loaded nanoparticles and nanocapsules.

The aim of this work is the synthesis of nanoparticles and nanocapsules based on cross-linked hyaluronic acid
loaded with anti-inflammatory drugs for the treatment of postoperative aseptic inflammation of the skin.

A NANOSCALE THERANOSTIC SYSTEM FOR CO-DELIVERY OF MAGNETIC NANOPARTICLES
AND PACLITAXEL BASED ON HUMAN SERUM ALBUMIN

Boyko S.A.!, Osipova N.S.!, Nikitin A.A.2, Kovshova T.S.!, Gelperina S.E.!
' D.I. Mendeleev University of Chemical Technology of Russia, Moscow, Russia
? National University of Science and Technology MISIS, Moscow, Russia
718bsvetlana@gmail.com

Development of theranostics that integrate a combination of both therapeutic and diagnostic agents in a single
nanoscale agent is among the most promising trends of nanomedicine [1]. The objective of this study was to develop
human serum albumin-based nanoparticles for co-delivery of paclitaxel (PTX), a chemotherapeutic agent widely
used for the treatment of breast cancer, and magnetic iron oxide nanoparticles (MNPs), a contrasting agent for MRI
diagnostics. The human serum albumin nanoparticles (HSA NP) were obtained using the principle of nab™ technol-
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ogy [2] that involved high pressure homogenization of the mixture containing HSA, paclitaxel, and MNP (obtained
previously). The non-crosslinked HSA NP had a diameter of 100-130 nm, narrow polydispersity (PDI < 0.2), and a
negative surface potential (-7.6 = 0.9 mV) (Table 1). Decrease of the HSA:Fe mass ratio in the HSA NP from 400:1
to 200:1 led to decrease of their disintegration concentration from 25 pg/mL to 17.7 pg/mL (PTX conc.). The NPs
containing 0.5% of Fe and ~10% of paclitaxel formed a suspension that maintained its stability for > 6 h. This is the
first report describing the non-cross-linked HSA-based nanosuspension containing a MRI contrasting agent and PTX
prepared using nab™ technology.

Table 1 — Physicochemical parameters of the HSA nanoparticles containing paclitaxel and MNP

HSA:Fe mass| HSA:PTX |HSA:PTX|Z-aved, PDI PTX content,| Disintegration conc.
ratio (theor.) | ratio (theor.) ratio nm mg/mL (0.9% NaCl), pg/mL
400:1 9:1 10.5:1 | 125+ 1 0.160+0.002 3.89 25.0
200:1 9:1 11.6:1 | 102+1]0.135+£0.011 2.30 17.7

Funding. This work was supported by the Ministry of Science and Higher Education of the Russian Federation
(grant No. 075-15-2020-792).
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1. Li X. et al. Magnetic nanoparticles for cancer theranostics: Advances and prospects // Journal of Controlled Re-
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2. Fu Q. et al. Nanoparticle albumin-bound (NAB) technology is a promising method for anti-cancer drug delivery
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MITOCHONDRIAL RESPIRATION OF PRIMARY NEURONAL
CELL CULTURE UNDER THE INFLUENCE OF LEUTRAGINE

Borisova A.Yu., Soldatov V.O., Deikin A.V., Shmigerova V.S., Zelentsova A.S., Skorkina M.Yu.
Belgorod State National Research University, Belgorod, Russian Federation
aborisoval321(@gmail.com

The aim of the work was to study the mitochondrial respiration of the primary neuronal cell culture under the
influence of the drug leutragin.

The primary neuronal cell culture was obtained from newborn one-day-old pups of transgenic mice of the Fus
line (experimental group) and wild type (WT control group). The midbrain tissues were isolated by trypsinization
followed by washing and resuspending in a growing medium. Cells were seeded in Cell Culture Miniplate (Seahorse,
USA) at the rate of 40,000 cells per well. The cells cultivated for 7 days. After that, the drug leutragin at a final con-
centration of 100 nM, 1 mkM, and a control without the drug was added to the wells of culture plates. Cells were
incubated with drug during 24 hours. A mitostress test was performed at the end of the incubation. The measurements
were performed using the Seahorse Bioscience XF HS mini cellular metabolism analyzer (Seahorse Bioscience,
Agilent, USA).

Under the influence of leutargin, proton leakage in the Fus and WT groups decreased by two times compared to
the control. Maximal respiration was reduced in the WT group under the influence of the drug at a dose of 1 mkM,
while in the Fus group no significant differences were found compared to the control. ATP production increased in
the Fus group under the influence of the drug at a dose of 100 nM, in the WT group significant differences compared
with the control were not.

Thus, considering that leutragine is an opioidergic regulator of cellular metabolism its depressing effect on
mitochondrial function in wild animals (WT) and stimulation of ATP production in the transgene group (Fus)
was established, probably due to the switching of metabolic pathways from aerobic respiration to anaerobic
glycolysis.

The work was supported by the Ministry of Science and Higher Education of the Russian Federation, Agreement
No. 075-15-2021-1346.
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INTERACTION OF COBALT FERRITE MAGNETIC NANOPARTICLES IN HYDROPHILIC COATING
WITH BILAYER LIPID MEMBRANES

Borisova E.D., Kozhemova B.E., Konstantinov O.0., Korepanova E.A.,
Mikheev V.M., Mikhnich A.V., Sukhova V.I., Astanina P.N.,
Koplak O.V., Anosov A.A.
ILM. Sechenov First Moscow State Medical University (Sechenov University), Moscow

Magnetic nanoparticles are widely used in medical applications, for example, as contrast agents for magnetic
resonance imaging, to enhance hyperthermia, for targeted drug delivery, theranostics (therapy + diagnostics).
When used in vivo, magnetic nanoparticles require a special coating that promotes biocompatibility and minimizes
potential toxicity under physiological conditions. Human serum albumin or polyethylene glycol can be used as a
coating. In this work, the interactions of magnetic cobalt ferrite nanoparticles (12 and 27 nm size) with diphita-
noylphosphatidylcholine bilayer lipid membranes were investigated. The conductivity of membranes varied over
a wide range — two groups of membranes can be distinguished — membranes, the conductivity of which (after
the addition of nanoparticles) remained practically unchanged compared to the control, and membranes, the con-
ductivity of which, upon the addition of nanoparticles, changed abruptly and increased in a wide range by 0.5-2
orders of magnitude. Significant differences between the conductivities upon the addition of the same volume of
12 and 27 nm nanoparticles surrounded by human serum albumin were not found. When adding nanoparticles with
a coating of polyethylene glycol, the conductivity increased much weaker than when adding nanoparticles with a
coating of human serum albumin. The results suggest that hydrophilic coated magnetic nanoparticles interact with
the membranes, which can lead to the appearance of metastable conducting pores, which, in turn, increase the integral
conductivity of the membranes.

AGGREGATOMETRY IN THE EVALUATION OF PLATELET FUNCTION

Chepis M.V., Sivkova D.S., Nefedova A.B., Ralchenko E.S., Ralchenko L.V.
FSBEI HE TiumSMU MOH Russia, University of Tyumen, Tyumen, Russia

The risk of cardiovascular diseases has always been high, but the number of requests for medical help has in-
creased against the background of complications after suffering Covid-19, especially the risk of thrombosis. The
search for laboratory criteria for evaluating the effectiveness of antiplatelet drugs, which are often prescribed to pa-
tients at risk of thrombosis, is also relevant. An important problem is the study and understanding of the mechanisms
of the ability of platelets to activate, their structural and functional changes, which will expand the possibilities for
the prevention and correction of disorders in the hemostasis system. It is proposed to use various laboratory tests,
however, at present, the generally accepted method in laboratory practice for assessing the aggregation function of
platelets is aggregometry.

Depending on the material under study — whole blood or platelet-rich plasma, as well as the type of registration
of measurements, impedance or optical aggregation is used, which has become widespread. The study of platelet
aggregation with various types of inducers is of great importance both for characterizing the functional properties
of platelets in case of suspected hereditary thrombocytopathy, and for the differential diagnosis of the pathology of
the components involved in the implementation of platelet-vascular hemostasis. The complexity is both the choice
of the inductor and the interpretation of the results. Clinical laboratories use the reference intervals specified in the
reagent kit instructions or reference literature, however, this may lead to misinterpretation of the results. Foreign
and domestic experts recommend that each laboratory establish reference intervals for each laboratory parameter or
confirm those available in the reference literature. In this regard, at the moment it is relevant to develop standards for
assessing platelet aggregation activity, which will help reduce the risk of thrombosis or bleeding in patients taking
antiplatelet therapy.
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ASSESSMENT OF THE RISK OF THE DEVELOPMENT OF CEREBRAL STROKE BASED ANALYSIS
ON LIFETIME MODIFICATION DNA METHYLATION

Dobysh O.!, Kipen V.!, Burakova A.!, Kovaleva T.2, Zotova 0.2, Bulgak A.%, Lemesh V.!
Institute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Belarus
’Republican Scientific and Practical Centre « Cardiology», Minsk, Belarus

Background and Objectives. Ischemic conditions (IC) are characterized by relative or absolute insufficiency
of blood supply, which is manifested not only by local tissue hypoxia, but also by other metabolic disorders due to
insufficient intake of nutrients. The most common pathological conditions in ischemia are coronary heart disease
(CHD) and cerebral stroke (CS). The study of in vivo modification of the DNA methylation profile in IS is a new area
of scientific interest.

Purpose. The main goal of this study is to evaluate the lifetime profile of DNA methylation among patients with
ischemic conditions and among healthy people based on bioinformatic analysis of GEO projects and molecular ge-
netic analysis of CpG dinucleotides.

Methods. Bioinformatics analysis was performed for three GEO projects — GSE69138, GSE40279 and GSE55673
(total number of individuals> 2.5 thousand). Molecular genetic analysis to determine the level of DNA methylation
(CpG dinucleotides) was performed using SNaPshot™ technology (Thermo Fisher Scientific, USA) for 36 patients
with CS and for 32 individuals from the comparison group (without a history of chronic diseases). Statistical analysis
was carried out using SPSS v.20.

Results. Statistical and bioinformatic analysis of GEO projects was performed, which resulted in the formation of
a list of CpG dinucleotides, that methylation profile in total, had a high predictive ability in the context of assessing
the risk of developing CS.

Based on the performed bioinformatic analysis, molecular genetic studies were carried out for patients with CS
(venous blood samples were provided by the Republican Scientific and Practical Center «Kardiology», Minsk, Belar-
us) and methylation levels for 5 CpG dinucleotides were calculated: cg03488097 — 47.99+8.60%, cg19743406 —
71.67+6.60%, cg25845688 — 62.62+15.50%, cg03071146 — 72.55+10.69% and cg08224066 — 87.10£8.95%. Sim-
ilar values for the comparison group: cg03488097 — 47.23+8.19%, cg19743406 — 67.11+7.72%, cg25845688 —
51.60+16.42%, cg03071146 — 71.59+8.31% and cg08224066 — 81.15+8.41%. Statistically significant differences
were found for cg03488097 (F=9.632, p=0.004, pLevene=0.304), cg19743406 (F=6.91, p=0.011, pLevene=0.214),
cg25845688 (F=8.103, p=0.006, pLevene=0.496), cg08224066 (F=7.915, p=0.006, pLevene=0.399).

Conclusion. Based on bioinformatics, molecular genetics and statistical analysis, CpG dinucleotides were identi-
fied, the methylation profile of which is statistically significantly associated with CS. Further research will be aimed
at expanding samples and developing a model for assessing the risk of developing CS.

Conflict of interests. The authors declare no conflict of interests.

POLYMER COMPLEXES OF 5-FLUOROURACIL BASED ON POLYANIONS WITH THEIR OWN
IMMUNOSTIMULATING ACTIVITY

Dubovskaya N.A., Zykova D.A., Zhukova O.V.
Privolzhsky Research Medical University, Nizhny Novgorod, Russia
nata.dubovskaya.99@bk.ru

Introduction. One of the promising and relevant directions in the treatment of oncological diseases, at present, is
the use of polymer complexes of antitumor agents. Polymer derivatives contribute to changes in pharmacokinetics,
reducing the effect of the drug on healthy cells, which leads to a decrease in toxicity.

The aim of the work is to obtain and study complexes of 5-fluorouracil (5-FU) with methacrylic acid polymers.

Materials and methods. To obtain polymer complexes, a polymer carrier was used, represented by polymethacrylic
acid, a 5-FU substance. As a result of the physicochemical interaction of the carboxyl groups of the polymer with 5-FU,
polymer complexes were formed. Evidence of the formation of polymer complexes with 5-FU is the data of IR and UV
spectroscopy. The degree of 5-FU release was determined in a buffer solution at pH = 5.4 and 7.4 in a dialyzer.

Results. The obtained data on the release kinetics show that the release of the polymer complex with 5-FU in an
acidic medium (at pH = 5.4-5.5) is higher than in a slightly alkaline (at pH = 7.4) medium. Thus, in an acidic envi-
ronment inside the tumor cells, the drug substance will be released, and in the bloodstream the drug substance is in a
bound state with a polymer carrier, which prevents the risk of toxicity.
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NANOPARTICLES FOR INTRA-NUCLEAR DRUG DELIVERY

Ivanovskaya E.V.!, Kordyukova A.P.!, Dyatlov V.A.!?
'Mendeleev University of Chemical Technology, Moscow, Russia
2 MIREA — Russian Technological University, Moscow, Russia
kivanovskaia27@gmail.com

Effective gene therapy is possible only with the use of carriers capable of delivering drugs or genes into the cell
and its organelles at different stages of development. The purpose of the work was to study the possibility of drug
delivery into the nucleus of living cells at the stage of mitosis.

Doxorubicin is an antitumor antibiotic. It was used as a model compound due to the fact that the penetration of this
substance into the cell can be easily detected by confocal fluorescence microscopy during in vitro studies. Synthe-
sized polycyanoacrylate particles obtained from adduct of ethyl-2-cyanoacrylate and fatty acids were used as a carri-
er. Ethyl-2-cyanoacrylate monomers have a number of unique properties, the main one is the ability to polymerize, in
the absence of radical initiators, with the formation of polymers capable of biodegradation inside the body (by hydro-
lysis and enzymatic hydrolysis). The surface of the particles was covered with a layer of polysaccharide (dextrane)
and phosphatidylcholine in order to ensure the affinity of the surface with the cell membrane for better penetration.

The best result was obtained with nanosised polymeric carriers of small diameter (100 nm) and with a surface
charge close to neutral. The particle size was determined by dynamic light scattering. Such systems are able to pen-
etrate inside the cell and also deliver substances into the nucleus at the stage of mitosis; at other stages of cell devel-
opment, they are inert and not able to interfere with the processes of cellular metabolism.

However, the antitumor drug doxorubicin is only a model compound. In the future, such polymeric carriers are
planned to be used for a wide variety of physiologically active substances.

WETLAB AS A PRIORITY AREA IN PEDIATRIC SURGERY
Karpova L.Yu., Otdelnov L.A., Peretyagin P.V., Zarubenko P.A.

The purpose of the study: to present options for surgical techniques on experimental animals in the modeling of
congenital and acquired pathology.

Materials and methods: The WetLab course is conducted on the basis of the educational laboratory of the Volga
Research Medical University. Wistar rats (weight 150-250g) and Soviet Chinchilla rabbits (weight 3.5 — 4.0 kg) are
used as laboratory animals. Anesthesia is carried out with drugs Zolazepam (25 mg / kg) and Xylazine hydrochloride
(3 mg/ kg). Operations are performed by open and minimally invasive methods (laparoscopic stand “Endomedium”).
To conduct training operations, a permit was issued by the local ethics committee of the Federal State Budgetary
Educational Institution “PIMU” of the Ministry of Health of the Russian Federation (Protocol No. 5 of 10.03.2021).

Results: The list of surgical interventions in rats includes: laparotomy, under optical glass (2.5x / 3.5x) anastomo-
sis, formation of intestinal stomas, modeling of ischemia with subsequent measurement of blood flow and collection
of morphological samples.

The anatomy of a rabbit has a similar structure to a human, therefore, on this model it is possible to work out the
stages of abdominal operations, such as: access to the main neurovascular bundles, stopping bleeding in a wound, li-
gation of vessels under a clamp, laparotomy, revision of the abdominal cavity, tracheostomy, conicotomy, appendec-
tomy, nephrectomy, splenectomy, cholecystectomy, gastrostomy, excretion intestinal stomas (sigmostoma, ileostoma,
eunostoma), the imposition of gastro-entero- and interstitial anastomoses, hemostatic sutures on the liver, suturing of
perforations, wounds, sanitation and drainage of the abdominal cavity.

Within the experimental laparoscopic operating room, a wide range of minimally invasive interventions is also
possible: laparoscopic access, revision of the abdominal cavity, appendectomy, nephrectomy, splenectomy, chole-
cystectomy, suturing of the perforation of the hollow organ, extraction of the drug through the trocar, sanitation and
drainage of the abdominal cavity.

Conclusions: Thus, WetLab is a modern and promising direction in the framework of teaching surgical skills.
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BIOPHYSICS AND MEDICAL STATISTICS AS THE BASIS OF EVIDENCE-BASED MEDICINE

Kazanova E.I., Scherbakova L.V.
FSBEI HE 1.V. Razumovsky Saratov SMU MOH Russia, Saratov, Russia
kazanovaelina@yandex.ru

It is important for future doctors to study medical biophysics in combination with other academic disciplines,
in particular with medical statistics. This allows you to draw reasonable conclusions that form the basis of evi-
dence-based medicine.

For example, the analysis of integral hemodynamic parameters of patients is based on the use of statistical ap-
proaches. Quantitative calculations make it possible to reveal the difference in central hemodynamics in the group of
healthy individuals and in the group of patients with arterial hypertension.

In both groups, a decrease in minute volume of blood causes an increase in peripheral resistance and stiffness of
the arterial system. According to the studied indicators, hyperkinetic, eukinetic, hypokinetic types of central hemo-
dynamics of patients can be distinguished.

In healthy individuals and patients with hypertension with different hemodynamic types, there are significant
differences in the integral indicators of central hemodynamics.

Ensuring the constancy of blood pressure indicators with a decrease in the “minute volume of blood” indicator is
possible with an increase in the periphery of vascular resistance and stiffness of the arterial system.

MONITORING ACTIVITY-DEPENDENT PLASTICITY OF POSTSYNAPTIC DENSITY IN
UNIDIRECTIONAL NEURONAL NETWORK IN VITRO

Kolpakov V.N.!, Gladkov A.A.'?, Pigareva Ya.l.!, Mukhina I.V.'?, Kazantsev V.B.!, Pimashkin A.S.!
! National Research Nizhny Novgorod State University. N.I. Lobachevsky, Nizhny Novgorod, Russia
2 Privolzhsky Research Medical University, Nizhny Novgorod, Russia.
pimashkin@neuro.nnov.ru

Postsynaptic density (PSD) consists of a set of proteins that are involved in formation and stabilization of ion
channels, receptors and other structures required for synaptic transmission. Changes of PSD morphology are often
associated with activity-dependent synaptic plasticity. Recent development of microfluidics methods has made it
possible to construct modular neural networks in vitro with synaptic connectivity similar to in vivo. Such modular
structure of the neural networks are promising models for studying the basic mechanisms of brain network function-
ing. This work is aimed to develop and test a method to estimate activity-dependent changes in PSD of neurons that
form intermodular connections in vitro.

Mice hippocampal cells (E18) were cultured on 60-electrode arrays (Multichannel systems, Germany) combined
with microfluidic chips, which provide unidirectional axon growth. Transduction of hippocampal cultures with
FU(PSD-95:EGFP)W (provided by prof. Noam E. Ziv, Israel) lentiviral system (Invitrogen, USA) was performed on
4 -5 day in vitro (DIV). Images were acquired with x40 magnitude (Celldiscoverer 7, Germany). To silence network
activity, we used a mixture of 1 uM TTX, 50 uM CNQZX, 50 uM CPP on 17 DIV. We estimated the sizes of the PSD
on the dendrites in the chip microchannels before and after blocking the activity.

The morphological changes of PSDs were observed on a time scale of several days. The proposed method is convenient
for future studies of activity dependent plasticity in modular neural networks of various cell types in health and disease.

The study was supported by the Russian Science Foundation, project 21-75-10154.

ACQUISITION OF CHONDROSPEHERES FOR CARTILAGE BIOPRINTING

Kopylov A.N.!, Koshuba O.N.', Koudan E.V.2, Mironov.V.A."?
! National research nuclear university MEPHI
2 3d bioprinting solutions LLC

In order to get chondrospheres, perspective for bioprinting 2 methods have been used. Chondrocytes were taken

from human cartilage tissue. 1 method included using silicone molds in agarose forms. Hot 2% agarose solution
was poured into the mold MicroTissues 3D Petri dish after cooling down agarose forms were placed in 12 well plate
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and filled the well with DMEM medium and incubated it for 30 mins, then medium was removed and forms were
filled with cell suspension using different concentration 1000, 3375, 8000, 16000 u 27000 cells per spheroid, after
that forms were incubated in 37°C and 5% CO,. 2" method included low adhesive plates according to manufacturer
instruction. Cells were added into the wells of plate with same concentrations 1000, 3375, 8000, 16000 u 27000 cells
per spheroid.Plates were incubated in 37°C and 5% CO, Acqulred spheroids were studied morphometrically to check
diameter, round shape, also we studied kinetics of ﬂattemng in adhesive wells, kinetics of fusion, biomechanical
properties.

Both methods allow to get large quantities of chondrospheres. Chondrocytes from agorose forms had bigger
spread of sizes and were problematic to watch with the microscope, probably the reason was manual form making
with some roughness on the surface. So method with low adhesive plate was considered as better one.Cell concen-
tration 8000 cells per spheroid was the most optimal one as it covers biggest square and does not cause necrosis in
the middle of the sphere.

THE EFFECT OF THE POLISACHARIDE LAYER
ON THE PARTICLES FORMATION AND SIZE

Kordiukova A.P.!, Ivanovskaya E.V.!, Dyatlov V.A.!?
'Mendeleev University of Chemical Technology, Moscow, Russia
MIREA — Russian Technological University, Moscow, Russia
kordukovaap@gmail.com

Nowadays target drug delivery system is the method for delivering physiologically active substances to the tar-
get site of action or site of absorption. It allows increase the concentration of delivered substances in the targeted
parts of the body and reduce side effects of the drug on healthy organs and tissues. Nanoparticles are one of the
most promising types of drug delivery systems. The advantages of these nanocarriers are their ability to control
drug release rate. In the work the polymer nanoparticle consists of two layers. The inner layer is formed by adduct
of ethyl-2-cyanoacrylate and octyl alcohol and the outer polysaccharide layer was variable. All selected polymers
are biocompatible, non-toxic and biodegradable. The main characteristics of such systems that affect their effec-
tiveness are particle size and surface charge. Depending on the selected polysaccharide the formation of particles
and their size were studied.

HYBRID NANOPARTICLES MODIFIED WITH A FLUORESCENT BISPHOSPHONATE DYE: A
VERSATILE TOOL FOR BONE-TARGETING

Kotova Y.O., Tkachenko S.V., Oshchepkov M.S., Yuriev D.Y., Osipova N.S., Gelperina S.E.
Mendeleev University of Chemical Technology of Russia, Moscow, Russia
juliakot1412@gmail.com

Bisphosphonates (BP) are widely used in the treatment of bone disorders due to their high affinity to Ca*
ions [1]. Development of drug delivery systems based on polymeric nanoparticles (NPs) modified with BPs
is a promising approach to bone-targeting therapy [2]. Furthermore, employment of the fluorescently labeled
BP-modified NP would enable visualization of the bone resorption site. In this work, the hybrid PLGA-HSA NP
were labeled using a novel fluorescent naphthalimide dye with a bisphosphonate group (Dyel, Fig. 1).

First, the PLGA-HSA nanoparticles with a poly(lactic-co-glycolic acid) core (PLGA, Purasorb PDLG
5004A) and a shell consisting of human serum albumin (HSA) were prepared using a high pressure homoge-
nization technique. The albumin shell provides functional groups on the surface and simultaneously reduces
opsonization in the blood plasma. For fluorescent labeling of the PLGA core, the PLGA carboxylic end group
was conjugated with a CyS5 fluorescent dye prior to to the particle formation [3]. HSA was immobilized on the
PLGA surface during the NPs formation (0.1 mg HSA/mg PLGA). First, the amine groups of HSA were thiolat-
ed using a Traut’s reagent and then the Dyel with maleimide groups was added for thiol-maleimide conjugation.

The PLGA-HSA-Dyel NPs had a diameter of 143 nm, narrow polydisperisty (PDI 0.058), and a negative zeta-po-
tential of -37.3 mV. The NPs contained 1 pg Dyel per 1 mg of and exhibited good fluorescent properties.
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Figure 1: Dyel (£ex 346 nm, Aem 396, 467 nm) 0
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The core-shell PLGA-HSA nanoparticles conjugated with a fluorescent biphosphonate de- OH

rivative exhibit suitable parameters for nanoparticle-based delivery and represent a promising OH

tool for bone-targeting therapy and diagnostics. I: 8 /’QU
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CREATION AND MATURATION
OF SPHEROID-CONTAINING TUBULAR TISSUE ENGINEERING
PERIOSTEUM CONSTRUCTS IN THE AEROSOL OF A CULTURE MEDIUM

Kovalev A.V., Smorchkov M.M.,, Ilyina V.K., Prokhorova E.V.
Priorov Central Institute for Trauma and Orthopedics, Ministry of Health of the Russian Federation,
Moscow, Russia
kovalevAV @cito-priorov.ru

Tubular forms of spheroid-containing tissue engineering constructs require the development of special pro-
duction methods. We suggest that a controlled mechanical flexion of the scaffold plate with adhered spheroids
in the aerosol of a culture medium will enable us to effectively produce a tubular construct with an intact outer
layer and obtain a biomimetic connective tissue cover (periosteum) with regenerative potential.

The periosteum cell culture was derived from the cambium layer of the periosteum in rabbit tibia. Cell spher-
oids were created in agarose wells (MicroTissues Inc.®). The scaffold plate was a membrane of Type 1 collagen
in the form of fibers obtained by electrospinning (IIporpecc4buo® / Progress4Bio®). A frame was installed
onto the scaffold; inside the frame, spheroids were placed in a thick row. After tissue fusion of the spheroids
and their partial penetration into the scaffold (5 days) we began to roll up the construct using a special device
inside an author-developed tissue engineering bioreactor with aerosol delivery of the culture medium. On day
5, 10 and 15 the construct was evaluated by morphological, immunohistochemical and biochemical methods.

During controlled flexion of the construct each individual spheroid stretched, flattened and polarized, main-
taining viability throughout the observation period. As a result, the spheroid layer formed a kind of sleeve
around the scaffold — maintaining the volume, integrity and architectonics of the tissue fusion between all
spheroids in the layer.

Therefore, a combined tissue engineering construct of periosteum spheroids and scaffold can be rolled up
by the application of controlled mechanical forces that influence the size and shape of the spheroids. Using
the culture medium aerosol makes the construct easier to manipulate and enables us to maintain the viabil-
ity of spheroid cells and their involvement in morphogenesis until the edges of the scaffold are fully joined
together.

This study was carried out as part of government-assigned research and development at the FGBU Cen-
tral Research Institute of Traumatology and Orthopaedics of N. N. Priorov of the Russian Ministry of Health.
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INFRARED THERMOGRAPHY OF THE HAND

Marchenkov R.E., Prokopova K.I.,Toropygina M.I., Kuznecova E.V.,
Yonik E.A., Efremenko E.N., Terekhov L.I., Orekhova S.D., Erokhina Y.R.,
Azhinova G.A., Kalinin D.D., Ermilova M.A., Meshkov G.A.
ILM. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation
genkirus@mail.ru

Medical infrared thermography is a registration method of the natural thermal emitting of the human body in
the invisible infrared region of the electromagnetic spectrum. The temperature dynamics of the surface of the hu-
man body at rest under thermoneutral conditions are determined mainly by peripheral blood flow controlled by the
degree of the vasoconstriction, which is controlled almost entirely by the sympathetic nervous system in response.
The purpose of our research was to measure and compare surface temperature of the hand front and back. Infrared
thermometer brand UNI-T (China) was used in our study for body temperature measuring. The experimental group
consists of 13 volunteers (8 women and 5 men) 20 to 23 years. The hand front and back surfaces temperature was
measured with three different thermometers 5 times for each person. We used Excel for statistical data processing.
The average temperature was 31,62 u 31,18 °C for hand front and back surfaces accordingly. The one is higher be-
cause of the presence of superficial and deep palmar arterial arches in it. The obtained result is of the scientific interest
and requires further analysis and comparison with the results of other studies.

The authors express their gratitude to the head of the Department of Medical and Biological Physics.

SURFACE AND STRUCTURE OF PHOSPHATIDYLCHOLINE MEMBRANES RECONSTRUCTED
WITH COFE, O, NANOPARTICLES

Morgunov R.!?, Astanina P.!, Anosov A.>%, Koplak O.**, Proskuryakov L.}
!Federal Research Center of Problem of Chemical Physics and Medicinal Chemistry RAS, Chernogolovka, Russia
’ILM. Sechenov First Moscow State Medical University, Moscow, Russia
SKotelnikov Institute of Radio Engineering and Electronics, Moscow, Russia
‘Institute of Basic Biological Problems, Russian Academy of Sciences, Pushchino, Moscow Region, Russia
spintronics2022@yandex.ru

Structural changes in phosphatidylcholine lipid membranes caused by introduction of insoluble CoFe,O, nanopar-
ticles (NPs) are analyzed. Changes in nuclear magnetic resonance spectrum, infrared spectrum and ionic conductiv-
ity of membranes are observed with NPs added. The presence of NPs in membranes is proved by atomic force and
magnetic force microscopy. Structural changes in the membranes in the vicinity of the lipid C-O bonds caused by
NPs are observed by Scanning Near-Field Optical Microscopy. Analysis of NMR spectra allowed us to identify the
affected atomic groups in the membrane surface layers. Conductivity measurements of the bilayer membranes were
performed in DC as well as in time resolved modes. Hydrophobic NPs stimulate surface distortion and creation of
pores, which depending on NPs concentration leads to an increase of membrane ionic conductivity. Concentration
dependence demonstrating percolation threshold was analyzed in the frame of fractal theory approach. Following
main results were obtained.

Addition of the CoFe,O, magnetic nanoparticles to the lipid phosphatidylcholine bilayer membrane does not
change the properties of NPs. Separate NPs are visualized in the membrane by AFM and MFM techniques as well as
by TEM technique. Suspending in the lipid does not affect saturation magnetization of the ferromagnetic NPs, which
demonstrates that NPs are not solvated (Fig.1).

Coercive field of NPs increases in membrane solution due to fixation of the particles preventing their rotation in
magnetic field. This fixation appears due to bond formation between lipid molecules and NPs.

1. Structure of lipid membranes changes under NPs deposition. Lipid layers, where the tails of the lipid molecules
are located demonstrate changes in the FTIR spectra at wavenumbers 980 cm™ and 1025 cm™! corresponding to

Fe — OH and Fe—C-H bonds formation. Visualization of membrane areas at these wavenumbers by s-SNOM

microscopy reveals distorted structure of the membrane around individual NPs.

2. Redistribution of integral intensities of the lines in NMR spectra indicates structural changes of membrane area,
where lipid tails are located. Atoms of the °CH,~CH —groups are involved in the formation of Fe — OH and Fe

= C-H bonds between lipid and NPs as detected by FTIR. The newly appearing lines correspond to alkyl H-C-H

or —NH groups disturbed by NPs in the bulk part of the membrane. Formation of hydrogen bonds between NPs
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Fig.1. Phosphatidylcholine bilayer membrane formed over a diaphragm hole between sections of the teflon cham-
ber (a); lipid membrane with magnetic nanoparticles of diagonal d and a pore creating the area of enhanced conduc-
tivity of diameter D (b); TEM image of NPs in bilayer membrane (c).

and lipid is confirmed by NOESY NMR technique manifested by de-shielding of the closely located 'H nuclei in

the membrane structure perturbed by NPs.

Structural rearrangement of the membrane in the presence of CoFe,O, NPs leads to ca. 10-fold increase of ionic
conductivity of phosphatidylcholine bilayer lipid membrane at an average distance between the nanoparticles of
0.25 uThe concentration dependence of conductivity corresponds to percolation transition realized by infinite fractal
of fractional dimensionality 2 < & < 3. The electrical percolation threshold happens when ~ 0.2% coverage of the
membrane surface is reached. Infinite fractal appears at ~ 50% coverage of the membrane by large ~ 100 — 200 nm
crossing AEC surrounding small NP’s of 14 nm diagonal.

DEVELOPMENT OF BIODEGRADABLE TUBULAR SCAFFOLD FOR SMALL DIAMETER
VASCULAR GRAFTS

Nemets E.A.!, Belov V.Yu.!, Khairullina A.I.2, Sevastyanov V.L.!
'FSBI «Academician V.I.Shumakov Federal Research Center of Transplantology and Artificial Organsy,
Ministry of Health of the Russian Federation,
Moscow, Russia
’Moscow Institute of Physics and Technology, Moscow, Russia.
evgnemets@yandex.ru

The disadvantages of coronary artery bypass grafting with autologous peripheral veins are mainly associated with
the difference in the biomechanical properties of arteries and veins, which determines the relevance and practical
significance of the development of synthetic grafts of small diameter (less than 5 mm).

Materials and methods. Tubular scaffolds with inner diameter of 2 mm were made by electrospinning using a
10% solution of polycaprolactone (PCL) in CH,CI, at the NANON-01A installation (Japan). Mechanical tests were
carried out on the Shimadzu Uztest EZ-SX bursting machine (Japan). The bioactive layer was created from heparin
and human platelet lysate. Cytotoxicity and hemolytic activity of the scaffolds were evaluated using NIH/3T3 mouse
fibroblasts and rabbit blood, respectively.

Results. Scaffolds obtained from 2 ml of PCL solution at feed rate of 4 ml/h had the physicomechanical properties
closest to native blood vessels: Strain at rupture — 235 £ 75%; Tensile strength — 5.2 + 0.9 N; Young’s modulus —
1.9 + 0.1 MPa. To reduce the detected high water permeability of the scaffolds (from 42.3 + 3.7 ml/(cm? min) to 3.4
+ 0.1 ml/(cm? min)), a three-layer scaffolds was made with the addition of a water-resistant layer from a mixture of
PCL with gelatin (30% gelatin by polymer weight), which did not affect the physical and mechanical characteristics
of the samples and their biocompatibility.

Conclusions. Three-layer biocompatible tubular scaffolds from PCL with a water-resistant middle layer from
PCL and gelatin with physicomechanical properties close to coronary vessels and low water permeability have been
developed.
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THE OBTAINMENT OF DECELLULARIZED PANCREATIC
SCAFFOLDS FROM PANCREAS WITH STRUCTURAL CHANGES

Ponomareva A., Baranova N., Kirsanova L., Bubentsova G.,
Nemets E., Miloserdov I., Sevastianov V.
The Shumakov National Medical Research Center of Transplantology and Artificial Organs, Moscow, the Russian
Federation
a.s.ponomareva@gmail.com

A significant deficit of donor organs limits the possibility of obtaining a sufficient amount of tissue-specific scaf-
fold for creating a tissue-engineered pancreatic construct. Therefore, it is important to investigate the possibility for
decellularization of donor pancreas unsuitable for transplantation due to structural changes.

Objective: to develop an optimal protocol for decellularization of human pancreas with different morphological
characteristics of the native tissue.

Methods. A tissue-specific scaffold was obtained as a result of physicochemical methods of decellularization
under various modes of pancreatic tissue treatment, including cyclic repetition of freezing and thawing, treatment in
solutions with increasing concentration of surfactants or treatment in a 0.1% solution of sodium dodecyl sulfate in
low and high ionic strength in different sequences.

Results. Three types of pancreatic tissue samples were identified: pancreas with evident lipomatosis signs, pancre-
as with diffuse fibrosis, and pancreas without pronounced signs of structural changes. Histological analysis showed
that the protocol with using freeze and thawing cycling is suitable only for the human pancreas with lipomatosis; the
protocol with using osmotic shock is suitable for the pancreas with diffuse fibrosis and pancreas without pronounced
signs of fibrosis and lipomatosis, but with a different sequence of processing steps.

Conclusions. The conducted studies have shown that in order to carry out complete decellularization of human
pancreatic tissue, the protocol of the treatment method must be correlated with the features of the structure and com-
position of the native tissue. The possibility of using morphologically altered pancreas, unsuitable for transplantation,
to obtain tissue-specific scaffold is shown.

IMAGING HALLMARKS OF SARCOMA PROGRESSION
VIA X-RAY COMPUTED TOMOGRAPHY

Popova E.!, Tkachev S.!, Reshetov 1.2, Timashev P.!, Ulasov 1.
World-Class Research Centre “Digital Biodesign and Personalized Healthcare”, Sechenov First Moscow State
Medical University (Sechenov University), Moscow, Russia
2University Clinical Hospital No. 1, I. M. Sechenov First Moscow State Medical University, Ministry of Health of
the Russian Federation (Sechenov University), Moscow, Russia
SGroup of Experimental Biotherapy and Diagnostic, Institute for Regenerative Medicine, World-Class Research
Centre “Digital Biodesign and Personalized Healthcare”, I. M. Sechenov First Moscow State Medical University
(Sechenov University), Moscow, Russia
popova e ol@student.sechenov.ru

Abstract. Sarcomas represent the largest group of rare solid tumors that arise from mesenchymal stem cells and
are a leading cause of cancer death in individuals younger than 20 years of age. Errors in the diagnosis of sarcomas,
which reach up to 30%, limit the number of therapeutic modalities and catastrophically worsen the prognosis. The de-
velopment of an algorithm for the early accurate diagnosis of sarcomas seems to be as important as the development
of novel therapeutic advances. We summarized the findings of recent studies on imaging sarcoma progression using
X-ray computed tomography in preclinical studies and current clinical practice. In preclinical studies, PET/CT in
vivo imaging provides an assessment of sarcoma progression and metastasizing processes. Furthermore, we hypoth-
esize that micro-CT enables the visualization of neovascularization and stroma formation in sarcomas, including the
novel techniques of whole-block and whole-tissue imaging, which seem to be a necessary tool for histopathological
specimen examination due to the variety of histological sarcomas’ subtypes. We supposed that multimodality imag-
ing should help to invent new effective therapeutic modalities which will be precisely targeted for various aspects of
sarcoma progression. Also, finding correlations between CT, PET/CT, and micro-CT imaging features may signifi-
cantly increase the accuracy of soft-tissue and bone tumor diagnostics, which leads to the initiation of appropriate
histotype-specific management in a timely manner and, consequently, to improved outcomes.
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THE FUNCTIONAL ACTIVITY EVALUATION OF THE AUTISTIC CHILDREN COMPLEMENT
SYSTEM BY ANALYZING ITS EFFECT ON TETRAHYMENA PYRIFORMIS

Pozdnyakova A.N., Cheremnykh E.G.
Federal state budgetary scientific institution «Mental health research centrey,
Moscow, Russia
fanianastya@gmail.com

The kids Autism Spectrum Disorders (ASD) is an amount of mental disorders which is characterized by atyp-
ical behavior and social communication problems. Such pathologies are able to be accompanied by epilepsy,
depression, anxiety, hyperactivity and attention deficit. As a rule, children with ASD reveal the immune system
dysregulation, children with this disorder are likely to be overly susceptible to viral and bacterial infections, which
indicates the body’s defense mechanisms violations also the complement system.

The complement system (CS) takes the lead in regulating the immune system participants interactions. The
assessment of the entire system functional activity is more representative than its individual components concen-
trations measurement. The faCS parameter was used for this assessment which is calculated by the formula:

faCS=100*(1/T50), where T50 is the death time of a half of the model unicellular organism cells initial number
in a solution with 1.25% serum/plasma concentration.

Previously, we have confirmed that the death of Tetrahymena pyriformis protozoa in serum or plasma solutions
is associated with the CS action. An automated method for faCS assessing is a cyclic counting of live ciliate cells
in serum or plasma solutions. The method is supplied by the Biolat device by means of the AutoCiliata program.

Comparative research of faCS in plasma and serum were held on 64 children with ASD and 28 mentally nor-
mal children of the same age. Comparisons between groups were performed by the Statistical ) program using the
nonparametric Mann-Whitney method.

In accordance with the Mann-Whitney U-criteria it was established the difference between the group of chil-
dren with ASD and the group of neurotypical children Z=4.43, p<0.001, which means the intergroup differences
are statistically significant. As to 67% of children with ASD the functional activity of CS in the blood serum is
below normal. In the neurotypical group only 17% of the total number differ from the norm.

The estimation of the plasma component of hemostasis (coagulation) contribution to the CS functional activity
level was assessed by comparing faCS in serum and plasma for each blood sample. For neurotropic patients the
difference between faCS in plasma and serum is little (up to 20%) while complement activity is higher in plasma
than in serum in all of them. For children with ASD serum and plasma faCS levels differ significantly — for 52
children with ASD the plasma faCS level is 40-90% higher than in serum, for 7 children with ASD the serum faCS
level is higher than in plasma and for 3 children with ASD these levels are the same. The different involvement of
coagulation in a CS activation is to indicate the features of immune disfunction.

So, the functional activity of the complement system assessment and serum and plasma compare of this param-
eter is able to be the marker of the ASD children immune system features.

METHOD OF MANDIBULAR SECTIONS TOPOGRAPHY FOR DENSITOMETRY ON POSITRON
EMISSION TOMOGRAPHY SCANS

Shelegova I.G., Nurieva N.S., Vazhenina D.A.
South Ural State Medical University, Chelyabinsk, Russia
irina-stomat@rambler.ru

The invention (RU Ne2779366) belongs to medicine, in particular to radionuclide diagnostics, dentistry, radiol-
ogy and can be used for individual topography of mandibular areas suitable for densitometry on positron emission
tomography (PET-CT scans).

The method of topography of areas of the mandible for densitometry on PET-CT scans is as follows.

1. The patient is examined with a standard PET-CT scan on a 64-slice tomograph 60-90 minutes after fluorodeoxy-
glucose radiopharmaceutical is injected.

2. Using the navigation system, the mandible is located on the axial section of the obtained 3D-image.

3. On the axial section, by scrolling the computer mouse roller on the mandible, find the upper edge of the mental
foramen and the plane of transition of the mental foramen to the mandibular canal.

4. Find the required plane under the mandibular canal by scrolling the roller of the computer mouse for 3-4 mm.
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5. Rounded bone areas in the projection of central incisor roots and premolar roots of 0.6-1.2 cm? area are selected
in this sought plane with the help of a virtual ROI (region of interest) tool.
Optimal areas of mandible for densitometry are found. The proposed method allows a radiologist, oncologist,
oncologist-chemotherapist to quickly find the optimal area on the mandible for densitometry, including during treat-
ment with osteomodifying agents. This method can be used to diagnose drug-induced osteonecrosis at an early stage.

ASSESSMENT OF THE LEVEL OF CHLORIDES IN THE BLOOD DURING EXPERIMENTAL
MODELING OF PHYSICAL DEPENDENCE ON ALCOHOL

Shevchenko A.A.!, Efremenko E.S.?
'Budget educational institution « Gymnasium Nell5», Omsk, Russia
’Federal State Funded Educational Institution for Higher Education Omsk State Medical University Ministry of
Public Health, Russian Federation, Omsk, Russia.
bx-osma@mail.ru

The relevance of the study is associated with the high prevalence of alcoholism worldwide. According to the lit-
erature and in the practical aspect of alcoholism therapy, special attention is paid to electrolyte metabolic disorders.
Experimental modeling of alcohol dependence with subsequent determination of electrolyte metabolism indicators
allows us to exclude the influence of additional factors inherent in human alcohol consumption and objectively assess
the contribution of changes to the pathogenesis of alcoholism. The purpose of the study: to find out the serum level
of chlorides in the conditions of an experiment on animal alcoholization.

Materials and methods: the model of experimental alcoholism according to Abdrashitov A.H. et al. was used. (1987).
Animals intragastrically received the 25% ethanol solution in half a half-year dose per day for five days, followed by with-
drawal from the experiment on the first day of the formation of the ethanol withdrawal reaction (8g / kg / day, group A, n=
7). In the group of intact animals, distilled water was administered in an equivalent volume (group K, n=8). Determination
of the chloride level was carried out photometrically at a wavelength of 492nm. In the statistical processing of the data
obtained, the following were applied: a) indicators of descriptive statistics: median, upper and lower quantiles; b) non-para-
metric Mann-Whitney criterion (U) to assess the significance of differences for independent samples.

Results and discussion: The concentration of chlorides in blood serum in group A animals was 139.7 (146.3;
139.1) mmol/L and was statistically significantly (pU=0.008) higher than group K data by 67.3%. Alcohol-associ-
ated pathology, in addition to obligate involvement in the pathological process of the nervous and cardiovascular
systems, includes kidney damage by the type of glomerulonephritis with a violation of the corresponding functions
of the nephron. In this regard, it can be assumed that the detected changes in serum chloride levels during the ethanol
withdrawal reaction are associated with impaired renal function.

Conclusion: The results obtained indicate an increase in the level of chlorides in the blood serum in the alcohol-
ization experiment, which may be associated with the formation of changes in the excretion of chlorides in the renal
tubules, leading to an increase in their concentration in the blood.

IR DYNAMIC THERMOGRAPHY AS A DIAGNOSTIC METHOD

Starostin A.D., Artamonova A.E.
LM. Sechenov First Moscow State Medical University of the Ministry of Health of Russia (Sechenov University)
andreystarostin2002@mail.ru

Infrared thermography is an innovative approach in medicine based on registration of the object’s own radiation
in the infrared range, which indicates the safety of the method in relation to humans. It is widely used for diagnostics
of neurological, vascular, oncological and other diseases. Numerous studies in infrared thermography are currently
underway. It should be noted that this method has limitations that do not allow it to be used as an individual diagnosis,
but only in conjunction with other types of research.

A cell, tissue, organ or system of organs has its own blood supply system, which is disturbed during the develop-
ment of a pathological process of this or that etiology, which certainly affects the energy supply of the organ. This
indicates the change of temperature indices both in the place of pathology occurrence and outside its limits, thus indi-
cating the spread of this process through the organism. Due to redistribution of blood supply, change of its intensity,
increase or decrease of temperature is registered, which is a target for the thermograph.
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In our study, an experiment was conducted to measure the intensity of blood circulation in the hand area by per-
forming a stress test. Seventeen subjects participated in the experiment: 11 women and 6 men between the ages of
19 and 22 years, none of them being professional athletes. Each performed the same instructions. Subjects had their
pulse measured at rest and palm temperature measured at rest, then a stress test was performed: hand clenching and
unclenching for one minute. After the exercise, the temperature and pulse were measured again. According to the
results obtained, no significant changes in temperature and pulse were registered during this exercise.

Thus, the results of the experiment showed that there is no relationship between the change in temperature and
the change in pulse after exercise.

EXPRESSION OF SENESCENCE-ASSOCIATED B-GALACTOSIDASE IN REGENERATING
ELASTIC CARTILAGE. MORPHOLOGICAL STUDY

Valieva Y.M.!, Igrunkova A.V.!, Fayzullin A.L., Fayzullina N.M.!, Kurkov A.V.!
!Institute for Regenerative Medicine, Sechenov First Moscow State Medical University (Sechenov University),
Moscow, Russia;
yana_valieva@mail.ru

Lysosomal enzyme senescence-associated(SA) B-galactosidase is expressed in senescence cells. The mechanisms
of cellular senescence are activated after mechanical damage in regenerating tissues. Thus they influence the rate of
cartilage regeneration depending on the term and the diameter of the mechanically inflicted defect.

The aim is to study the expression level of SA-B-galactosidase depending on the term of regenerating elastic car-
tilage and the diameter of the mechanically inflicted defect.

Cryosections of exit wounds samples of rabbit ears of various diameters and terms were made: 4mm (group 1), 6
mm (group 2), and 8§ mm (group 3) on the 30th, 60th, and 90th day. Then they were stained to identify SA-B-galac-
tosidase and analized by morphometrics.

As a result, the highest level of SA-B-galactosidase expression in senescence cells was in group 3 on the 30™ day.
The cartilage regenerated at a faster rate. The level of SA-B-galactosidase expression decreased in all the groups on
the 60th day, and this can be explained by their elimination by immune cells. The lowest activity of SA-B-galacto-
sidase and the largest regenerated area were in group 2 on the 90" day. In group 3, the level of SA-B-galactosidase
expression was five times higher than in group 2.

After damage, senescence cells accelerate cartilage regeneration and inhibit it with prolonged persistence.

DOUBLE-LAYER POLY (2-CIANOACRYLATES) NANOCAPSULES AS A CARRIER FOR
INTRACELLULAR DELIVERY OF POLYNUCLEOTIDES

Vikhlyaeva V.A.!, Kolesnikova L.S.!, Dyatlov V.A.!?
!Mendeleev University of Chemical Technology, Moscow, Russia
MIREA — Russian Technological University, Moscow, Russia
vikava69v(@gmail.com

Currently, one of the important directions in pharmacology is the intracellular delivery of DNA. Particles enter
the cell by three mechanisms. Micelles with a diameter of 20-50 nm penetrate into the cell, avoiding the mechanisms
of phago- and pinocytosis, but it is possible to exchange the contents of particles between themselves and ambient
medium. Nanocapsules with size 200 nm and larger penetrate the cell by the mechanisms of phago- and pinocytosis
with the formation of phagosomes and subsequent attack by lysosomal enzymes and splitting of the capsule. Multi-
layer carriers with a size of about 100 nm are able to penetrate into the cell due to the fusion of the surface membrane
with the plasmoleme, while the content of the carrier enters the cell. In this case, phago- and pinocytosis do not occur.

Successful intranuclear DNA delivery requires nanoparticles about 100 nm in size with an outer layer similar in
structure to a cell membrane, and they must also have an internal solid layer that excludes the possibility of exchang-
ing the content of nanoparticles between themselves and the ambient medium.

DNA can be encapsulated in double-layer poly-2-cyanoacrylate nanoparticles. The material of the solid wall is
ethyl-2-cyanoacrylate, and the outer shell, similar in structure to the cell membrane, consists of phosphatidylcholine
structured with cholesterol. The size of the obtained nanoparticles was ranged from 100 to 400 nm (DLS). The aver-
age degree of encapsulation was 95%. A fish DNA preparation «Derinat» was used as a model drug.

54



-0 ;
° e g \'Z@\\b 8-9 HosI6ps 2022 T.

4 CeyeHOBCKUI YHMBepCUTET,
% e° \\‘l\ASRMU/Ly P

CEYEHOBCKUY YHUBEPCUTET —_— M OCKBa ) PO ccund
SI BS 2022 HAVK O )KU3HU V

IN VITRO MODEL OF DAMAGE AND RECOVERY OF A SEQUENTIAL NEURAL CIRCUIT

Zemlyanskov M.S.!, Kolpakov V.N.!, Gladkov A.A.!?, Pigareva Ya.l.l,
Mukhina I.V.'2, Kazantsev V.B.!, Pimashkin A.S.!
! National Research Nizhny Novgorod State University. N.I. Lobachevsky, 603950, Nizhny Novgorod, Russia;
? Privolzhsky Research Medical University, 603005, Nizhny Novgorod, Russia.
pimashkin@neuro.nnov.ru

Understanding mechanisms involved in the damage and recovery of axons in trauma is important for development
of medical therapeutic solutions. We present a new concept of an in vitro experimental model of axonal injury in
sequential neural circuits and recovery by new neuronal cells.

Mouse neocortex cells (E18) were cultured in a specially designed polydimethylsiloxane microfluidic chip con-
sisting of three compartments for cell bodies sequentially connected by microchannels for axon growth. The axons of
neurons from the first chamber grew through microchannels into the middle chamber and then into the third chamber,
forming a predominantly unidirectional connection of two subnetworks. The middle chamber was used for axotomy
at a distance of 400 um from the cell bodies, simulating the conditions of axonal injury.

We tested two methods of axon injury: based on osmotic pressure and vacuum aspiration. For the first case, deion-
ized water was poured into the middle chamber with axons for 5 minutes. For the second case, the culture medium in
the middle chamber was completely removed for 2 minutes. Due to the high hydraulic resistance, parts of the axons
inside the microchannels remained intact. The second method does not disturb the permeability of microchannels for
growing axons.

To restore a unidirectional neural circuit, new neuronal cells can be loaded into the middle chamber. This model
is designed to study the recovery of neuronal connections in the nervous system using transplantation of neurons
obtained from induced pluripotent cells.

The study was supported by the Russian Science Foundation, project 21-75-10154.

AHAJIN3 HOBEPXHOCTHO-YCUJIEHHOI'O PAMAHOBCKOI'O PACCESIHMS IIVIA3MbI KPOBHU
MAIIMEHTOB C MOJIATIOM, T'MIEPILIABUEN B CPABHEHUU C KOHTPOJIBHOM I'PYIIIION

Aprembes JI.H.!, Bparuenko JI.A.!, Illaukas A.A.!, Kykymkun B.1.%, 3yes B.M.3
'Camapckuii ynueepcumem, Camapa, Poccus
2Unemumym ¢huzuxu meepooeo mena PAH, Yepnozonoska, Poccust
SCeuenosckuil ynusepcumem, Mockea, Poccus
artemyevdn@ssau.ru

B nacrosiiee BpeMsi pak SHIOMETPUS SBJIETCS HanOoJee pacipoCTPaHEHHBIM PAKOM TIOJIOBBIX OPraHoB B pas-
BUTHIX CTpaHaxX. HekoTopele THUIIBI THIEPIUIa3UK SHAOMETPHUS MOTYT IIPOrPECCUPOBATh 10 3TOTO 3JI0KaYECTBEHHOTO
HOBOOOpa3oBaHus. J[MarHoCcTUKa paka SHAOMETPHS U TUIEePIUIa3uu (IIPEAPaKoBBIX COCTOSHHI) OCHOBaHA HA TMCTO-
MIATOJIOTUYECKOH OlleHKe 00pa3lioB TKaHEW 3aTpaTHOM 10 BPEMEHH, KOTOpas SIBISIETCS CyOBbEKTUBHOW U BBI3BIBAET
pacxokJIeHus! B MOBTOPHOI! orieHke. CrenoBarenbHO, CyIIeCTByeT HeOOXOAMMOCTh B CO3ZJaHUN METOJI0B OOBEKTHB-
HOM OIIEHKH, TIO3BOJIAIONINX AMArHOCTUPOBATh PaHHME M3MEHEeHus. VccnenoBanue mocBsmeno anannzy Pamanos-
CKOMY PacCCEesTHHIO TIa3Mbl KPOBH € TIOCIIETYIOIIIM MHOTOMEPHBIM aHann3oM (PLS-DA) ciekTpalbHBIX JaHHBIX IS
JOUAarHOCTHKH PaKa 3HIOMETPHs], THIEPIUIa3Ui U HOPMaJIbHOW KOHTPOJIBHOM IPYIIIIBI.

Peructpanuio n aHanus pesyiabTaToOB MOBEPXHOCTHO-YCHJIGHHOTO PAMAHOBCKOIO PACCESHHS OCYILECTBISUIN C
HCTIOJIB30BAHUEM KOJUIOMIHBIX CEPEOPSHBIX HAHOYACTHUL] M MUKPOCKOIIMYECKONH CHCTEMbl. AHAJIN3 CHEKTPAJIbHBIX
XapaKTEPUCTHK aHAIM3UPYEMOH KOJJIOWAHOM Cpelbl MPOBOAMIM HA SKCHEPHUMEHTAIBHOM CTEHIE, COCTOALICM M3
cnekrpomerpuueckoil cucremsl (EnSpectr R785, Spektr-M, Yepnoronoska, Poccust) na ocnose I13C-nerexropa n
mukpockona (ADF U300, ADF, Kuraii). Ciekrpsl Bo30yxnanucs B Onmxknem MK nuanazone ¢ moMoIso Ja3epHoro
MOJTYJISI C LIEHTPAIbHOM JJIMHOM BOIHBI 785 HM.

B pesynbrare ¢ momoripio metoga PLS-DA, TounocTs pazneneHuss PaMaHOBCKUX CIIEKTPOB MOJUIA OTHOCUTEb-
HO KOHTPOJIHOM TpYMIIbl U TUIEPIUIA3UH JUIsl KaTMOPOBOYHOTO M MPOBEpOYHOTO Hadopa mocruraet 83% u 81%,
COOTBETCTBEHHO. Taxke ObUIM pacCcUUTaHbl 3HAYEHUSI TOUHOCTH BbIIEJICHUS KOHTPOJIBHON TPYIIBI OTHOCUTEIHHO
TUNepIuIa3uy u noiumna — 64-71% u runepriazui OTHOCUTENHHO ToNnIa 1 KoHTponsa 64-67%. CTOUT OTMETHUTD,
YTO 3TO IIPEABAPUTENIBHBIE UCCIEA0BAHNS, KOTOPBIE [IOKA3bIBAIOT BO3MOXKHOCTh OOHAPY)KEHH 3a00JI€BaHUH U T10-
TEHLMAJ METOJa JJIsl AUarHOCTUKU KOHKPETHBIX TUIIOB 3a00JIEBaHUH.
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PABPABOTKA METOJIA TIPOTHO3UPOBAHUSI D®PEKTUBHOCTH ILJIA3BMOHHOM
®OTOTEPMHUYECKOM TEPAIIMU OITYXOJIEN Y IABOPATOPHBIX )KUBOTHBIX

Byuapckas A.B.'*4, HaBosokun H.A.!2, Macasakosa I.H.'2, Uexonankas M.JL!, Myapak J[.A.!,
Xaeouo B.H.2, Xueouos H.T. 2%, Tenun B.JI.>4, T'enuna I.A.24, Tyunn B.B.245
'@Ir’BOY BO Capamosckuii I'MY um.B. M. Pazymoseckozo Munszopasa Poccuu
2Capamosckuil HaUUOHANbHBLIL UCCLE008amMeNbCKull 20cydapcmeennblil yrusepcumem um. H.I. Qepuviuesckozo
SUnemumym ouoxumuu u usuonouu pacmenuti u muxkpoopeanusmos UL} CHI] PAH
Hayuonanshulii uccredosamenvekuti ToMckutl 20cy0apcmeenHblil YHUGEpCumen
SUnemumym npoonem mounoi mexanuxu u ynpagienus @UL] CHL] PAH

Less uccienoBanuss — pazpaboTka MeToJa IPOTrHO3UPOBAHUS dIPPEKTUBHOCTH IIIA3MOHHOH (POTOTEPMHUYECKOH
tepanuu (IIOT) y kpeic ¢ nepeBUTON XOJTaHTHOKAPIITHOMOM.

MarepuaJsnl U MeToabl. Jlonuieporpaduyeckoe UCCIIEIOBaHUE OMyXO0Jiei MPOBOIWIN Y 12 KPBIC C MEPEBUTOM
XOJIaHTMOKapIIMHOMOH Ha ynbrpa3BykoBoii cucreme Voluson E8 Expert (GE Healthcare, CIIIA) ¢ ncnions3oBannem pe-
YKUMa YHEPTEeTHUECKOTO Jommiepa Ha 9actore 7,2 MI'tr. JIJ1s1 OIIeHKH CTEeTIeH! BaCKy/ISIpU3aIiN Oy XOJIH UCTIOIh30BaTH
nporpammuoe obecrieueane VOCAL (Medison-Kretz) ¢ onpenencareM o0beMa U MHACKCA BACKYIISIPU3AIIAH OITyXOJIH.
[locne mommeporpadum KpeicaM TPOBOIMIIN TPEXKpaTHBIE €KeTHEBHbIE BHYTPUBEHHBIE HHBEKIINN MOKPBITHIX T10-
JIUATUIICHTITUKOJIEM 30JI0THIX HaHOCTEpKHEH B o3¢ 0,4 Mr/MII 1 yepe3 24 4 00Tyqaan OIyX0OiId YPECKOKHO AUOTHBIM
uHdpakpacHbM JiazepoM 808 HM B TedeHue 15 MUH NpH IOTHOCTH MOIHOCTH 2,3 BT/cM?. MOHHUTOpPHHT Harpesa ory-
XOJIM OCYILIECTBIISIICA ¢ OMOILbI0 TerutoBru3opa IR14010. DBranasuto »KMBOTHBIX 1 3a00p 00pa31I0B OMyX0JICBOM TKaHH
npoBoawin uepe3 24 4 nocie [IDT. Hakorienue 3010Ta B OIMyXOJSAX OIEHUBAIN METOIOM aTOMHO-aJICOPOIIMOHHOM
criekTpockonuu. [lpoBoannu cranaapTHOe MOP(OIOTHYECKOe UCCIECAOBAHNE TKAHEH OMYXOIM U UMMYHOTHCTOXHMH-
yeckoe ucciuenoBanue ¢ anturesnioM k CD31 ¢ oneHkoil MUKpOCOCYTMCTOM TNIOTHOCTH B OITYXOJIH.

Pe3yabTarsl. [1o naHHBIM dHEpreTHUecKol nomruieporpaduu, HHIEKC BaCKyJIspU3aliy OblT paBeH HYIIO B He-
OOJIBIINX OMYXOJISIX, IPH YBEITMUCHUHU Pa3Mepa Oy X0JIH HHACKC BACKYJISPU3alliK TIOBBILIAJICS, TPH 00BEME OITyXOJIH
10 cM® u Gosee, MHIEKC BACKYJISIPU3AIIAU TTEPEBUTHIX OMYXOJIEH CHHKAJICS 3a CUET HEKPOTHUCCKUX U3MEHEHUI B
omyxomu. [Tocne [1OT B omyxoneBoi TKaHW HAOTIONATUCEH BEIpAKEHHBIC HEKpOTHUIecKkne m3mMeHeHus (10 90% ruio-
maan). be1o yecTaHOBIIEHO, YTO HAKOTUICHHE 30J10Ta B OMyX0H 1 3 dexTuBHOCTE TTpoBeacHus [1OT koppenupyrot
C MHJIEKCOM BaCKYISIPU3AIUN 1 MUKPOCOCYAUCTON TUIOTHOCTHIO OITYXOJIH.

BeiBoabl. /{0 Havana mma3MoHHOM (JOTOTEPMHIUECKON TEPAITHH Y KPBIC C TIEPEBUTOHN XOIAHTHOKAPIIMHOMOM PeKo-
MEH/IYeTCs IPOBOJIUTH OIIEHKY BAaCKYIISIPU3AIIUHU OIYXOJIeH C UCTIOJIh30BaHUEM PEXXIMa YIHEPTETUIECKOTO A0MIUIepa,
MOBBIIIICHUE WHJIeKca BacKyisipu3anuu cebitie 0,155 cBumerenbeTByeT 0 mporao3upyemoit adpdexruBroct [1DT.

W3MEPEHME IIOTEPH CJIYXA. MOAEJbHBIA SKCIIEPUMEHT

Bepxosckas K., lllnnarosa A., Kytiayesa 3., I'pummnna 1O.
UKM umenu H.B. Cxnughocosckoeo

BBenenue. Iloreps ciyxa siBisieTcs cepbe3HOM MTo0aIbHON 00I€3HBIO, KOTOpas 3arparuBaeT 360 MHJUTMOHOB
genoBek Bo BceM mupe (BO3, 2013). [ToTeps ciryxa — 3T0 HEBpoJIOTHUECKasl HMHBATUAHOCTD, KOTOpast BIHSIET KaK
Ha (pu3mueckoe, Tak M Ha MCUXWYECKOe Onaromonydne manueHToB. Ha 6a3oBOM ypoBHE TOTEps CiiyXa SBISETCS
WCTOYHHUKOM H3OJISIINH U JIENPECCHUH IS TTAIUSHTOB M3-32 BAKHOCTH CIyxa B oOmmeHuu. JIfomsam ¢ HapymieHUsIMH
CIIyXa 4acTo MPUXOAUTCS B OOINBIIEH CTETIEHH ITOJIaraThCs Ha TeX, KTO YXa)KUBAeT 3a HUMH. [lanmeHTsl ¢ morepei
cllyXa IO/IBEPraroTcs MOBBIIIEHHOMY PUCKY CIy4aifHOH TpaBMBbI M3-3a IIOTEPH 3TOTO YyBCTBa. [leTn ¢ moTepeii ciyxa
MOABEPTAIOTCS ONIACHOCTH CHHKEHHUSI HEBPOJIOTUYECKOTO KOTHUTHBHOTO Pa3BUTHUS B PE3YJbTaTe X OTPaHUUYECHHOTO
BO3/ICHCTBHUS 3BYKOBBIX CTUMYJIOB U si3bIKa. [loTeps ciyxa mpeacraBiseT coboil cepbe3Hoe OpeMs Kak JUis MalyueH-
TOB, TaK U AJI4 MCZ[HHHHCKOﬁ CHUCTEMBI. HOC‘)TOMy O3HAKOMJICHHUEC CTYACHTOB 1 Kypca MEOAULIMHCKUX BY30B C MCTO-
JaM{ ayJIMOMETPUHU B paMKax mpenMmera (GU3UKU SBISETCS aKTyalbHOW MpoOJIeMOH, peraeMoil JaHHOW paboToH.
CuTyanus 9acTo OCJIOXKHSIETCS OTCYTCTBHEM Ha Kadenpax MEIMIMHCKOW U OMONOTHYEeCKOW (PU3UKH OTCYTCTBHEM
CHEUATN3UPOBAHHON arapaTypsl.

B cBs31 ¢ »THM ompeenieHa mesb JIa0opaTopHoi padoThl: CMOJEINPOBATH MMOTEPIO CIIyXa M Y3HATH, TP KAKOH
WHTEHCUBHOCTH OHA MPOUCXOIUT Y aBTOpa pabOTHI.

MarepuaJbl 1 MeTOAbI: [[J1s1 MPOU3BOCTBA CUTHAJIOB ONPENEICHHON YaCTOTHI HCITOB30BANICS TEHEPATOp CHUT-
HaJ0B HU3Ko4acToTHEIN ['3-118 (mpomsBoauTens — ActaHa, Poccust) (pucyHoK 1).
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Pucynoxk 1. ['eneparop curnanos HuzkodactoTHeli ['3-118.

Jlnst mpoBeieHUs SKCIIEpUMEHTa OBbLIM O0TOOpaHbl 28 y4acTHU-
KoB Bo3pacToM 17-18 net (cpeanwuii Bozpact 17 ner). Cpeau Hux 9
napHeit u 19 neByrek.

CHavaJia y9aCTHUKH SKCIIEPUMEHTa PacoNIOKUIMCh HA OJIHAKO-
BOM, OTHOCHUTCIIBHO 6J'II/I3KOM, pacCToAHUMN OT UCTOYHUKA 3ByKa — I'C-
HepaTopa CHTHAJIOB. MM MpeaioKuiIn mpoCIyiaTh 3ByKOBBIE CHT-
HaJBI Ha pa3HBIX gactoTax (500, 1000, 2000, 4000 u 8000 I'm) u ¢
M3MEeHeHNeM WHTeHCHBHOCTH. [lociie "ero Bce 3ammcany moisydeH-
HBIE PE3yNBTaThl, MPOAHATH3UPOBAB KOTOPHIE MBI CMOTIIU BBIYHUC-
JUTh CpeHee 3HaYeHHUE HOPMBI CiiyXa. IHTEHCUBHOCTH BOCTIpHSI-

THS OTIPE/ICIIANACH TyTEM BBIYMTAHUS YMEHBIICHUS HHTeHCHBHOCTH OT 70 1B. 3arem, 4ToObI CO31aTh MOJEITL TOTEPH
cllyXa, YYaCTHUKU DKCTIICPUMEHTa OTOILIM OT HM3KOYACTOTHOTO TeHeparopa Ha OIWHAKOBOE, UyTh OOJbIIee, YeM
OBLTO M3HAYABHO, PACCTOSIHUE, MOCIIE YETo MPOJENIAIN BCE T€ e MAHUMYIISAIUK, YTO U B IPONLILIHA pa3. B qanHoM
cj1ydac, 3Ha4YCHUA 6I)IHI/I JJI KayKO0Tro 4CJIOBEKa MHAWBUAYAJIbHBIMH. I/I, HaKOHCII, LITO6I~)I HalTU 3HAYEHUS IoTepu
CJIyXa Ha pas3sHbIX 4aCTOTax, Mbl U3 CPCAHCTO 3HAYCHUA HOPMbI BbIWIM 3HAYCHUEC, TOJYUYCHHOC IIPU CUMYJIIMPOBAHUHU
MOTEPH CIYXOBOW UyBCTBHTEIBHOCTH. Bce manHbie 3aHOocuuch B Tabnuiyy Excel (cchuika Ha I'yrn muck: https:/
docs.google.com/spreadsheets/d/1Rdo5aD18Cx02JuxijYokeblYZ dwwl3t/edit?usp=sharing&ouid=100339613776
939758177 &rtpof=true&sd=true).

Pe3ynbrarpl. JlaHHbIC O cpelHEl MHTCHCUBHOCTH 3ByKa B HOPME M 3HAUCHHS JJISi OJIHOTO W3 TAIMEHTOB MPH
MOJICTTUPOBAHUH TIOTEPH CITyXa.

Ta6auua 1. UHTEeHCUBHOCTD 3ByKa B HOPME U IIPU MOTEPE CIyXa.
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o Tabnuie ObUT TOCTPOCH CICAYIONIHNN TpapuK
(pucyHok 2).

Pucynok 2. I'pagux 3aBUCHUMOCTH WHTEHCHBHO-
CTH 3ByKa B HOPME U IIPH €0 I0TEPE OT YaCTOTHI.

3axsouenne. B xone skcriepumenTa Obiia ycrier-
HO CMOJICITMPOBAaHA TIOTEpsl CITyXa U Ompe/ielieHa MH-
TEHCHBHOCTb 3BYKa JUISl KaXIIOH M3 OMNPEACIICHHBIX
4acTOT y aBTOpa paboThl B YCIOBHSX MOTEPHU CIIyXa.
MopnenupoBanue U3MepeHHs MOTEPH CIyXa MPOu3-
BE/ICHO aJICKBATHO, PEUMYILECTBO TAKOTO MOIX0AA
B OTCYTCTBUH CEPTU(QHIMPOBAHHOW armaparypsl
JUIst OOy YeHHS.

Pabora cnemana Ha kadenpe METUITTHCKON 1 OHo-
morudeckoit (pm3uku CeueHOBCKOTO YHHUBEPCHTETA.
bnarogapum ctynentoB rpynn 01-31 u 01-32 3a yya-
CTHE B DKCIIEpUMEHTE.
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METOJUKA KOJTMYECTBEHHOI'O ONPEJEJEHUSI MAJIOHOBOI'O
JTUAJBIETUJA BIKX-MC/MC

MbuibHukoB I[LIO., llynibkun A.B., Adbanennxuna FO.B., fikymena E.H.
Paszanckuil cocyoapcmeennviii meouyunckutl ynugepcumem um. axao. M.I11. I[lasnosa,
2. Pazans, Poccutickas @edepayus
abalenihina88@mail.ru

Mamnonossiii auansaerun (MJIA) sBiseTcs MPOAYKTOM MEPEKUCHOTO OKHCICHHS JMIUI0B. BeicTymas B xaue-
CTBE CUTHAJILHOW MOJICKYIIBI U Mapkepa naronoruu, MJ[A umeer BaxxHOE OMOIOTHYECKOE U KIIMHUYECKOE 3HAUCHHE.
Crannaptablil MeTof onpeneneaus MIA o peakuuu ¢ THoOapOUTYpPOBOM KUCIOTON NMEET HEBBICOKYIO CIIeU(pHY-
HOCTBh U TpeOyeT O0NBIIOro oobemMa Mpoodbl, UTO 3aTPyAHsIET KIMHUYECKUH aHanu3. TakuM o0pa3oM, HE BBI3bIBAET
COMHEHHUS, YTO HEOOXOUM ITOUCK U pa3paboTKa MeToa KOJIMYeCTBEHHOTo onpeneneHust MJIA.

Lenb paboThl — pa3paboTaTh U BAJIUIUPOBATh METOAMKY KOJIHMUECTBEHHOTO otpeenenus MJIA metogom BOXX-
MC/MC. Ouenka konnenrpaunu MJIA B TparcnioptHoii cpene (pactBop XoHkca («Sigma-Aldrichy, lepmanus) ¢ 25
MM Xenec («Sigma-Aldrich», l'epmanust) u 1% numernicynbhorenna («[landxo», Pocenst), Tectupyemast KOHIICH-
tparust M/IA) Bermonasack MetogoMm BOXKX-MC/MC ¢ ucnons3oBaHneM XpoMaTorpaduaeckoit cucteMsl «Dionex
Ultimate 3000» u TanmeMHoro Macc-cenektuBHOTO AetekTopa TSQ Fortis («ThermoFisher», CIIIA).

Xpowmarorpadwuto nmpopomn Ha kosorke UCT Selectra C18 4.6 mmx>100 mm, 3um, 100A B KoMIUTeKce ¢ TIpea-
rononkoi Selectra C18 Guard Cartridges SLC-18GDC46-3UM; temneparypa kononku 35 °C. bbut ncronbs3oBan
N30KPAaTHYECKUH PEKHUM SITIOMPOBAHHS CO CKOPOCTHIO oToKa 300 MKJI/MHMH NOABMKHOM (a3oi, cocrosiei u3 20%
aneronutpuia u 80% BogHOTO pacTBopa popMuara aMMOHHUs ¢ KOHLeHTpauueil 10 MMoib/m.

Pazpaborana u BanuaupoBaHa OMOAHANTUTHYECKAs METOIUKA KOIMYECTBEHHOTO ompeaenenus MJIA meromzom
B2XXX-MC/MC. IIpennoxennsiit MmeTon onpeernenuss MJIA BkItouaeT cTauio BRICBOOOXKICHUS cBsi3aHHOTO MJIA
W UCKITIOYAET PeaKkiUio AepuBaTH3auui. HKHUH nipeen KoIMuecTBeHHOTo oOHapykeHust cocTaBua 600 HMOIb/T,
00beM HEOOXOIUMON MPOOBI 5 MKJI, BpeMst aHaiu3a 7 MuH. [1oy4eHHBIH B X0/ UCCIICAOBAHUS AMAIla30H KOHIICH-
Tpanuii JaeT BO3MOKHOCTH UCIIONIB30BATh JIaHHYI0 OMOAHATUTUYECKYIO METOAMKY ISl OTIpeIesIeHUs] KOHIICHTpaIiH
MJIA B 6MONOrHYECKOM MaTepHase MpH OleHKe (PU3HOIOTHIECKUX U MATOJIOTHIECKUX COCTOSTHHM.

YIBTPACTPYKTYPHOE OBOCHOBAHUE MEXAHU3MOB BAPUKO3HOI'O PACIIUPEHUS BEH
PA3JIMYHOU JIOKAJIM3ALINN

CrynennukoBa B.B.', Cesepruna J1.O.!, Koposun H.A.'
'®@IAOY BO Ilepsviti MI'MY umenu U.M. Ceuenoea Munzopasa Poccuu (Ceuenosckuil ynugepcumemn),
2. Mocxea, Poccuiickas @edepayusi.

BBenenue. CoBpeMeHHBIE TPAKTOBKH MATOT€HE3a BAPUKO3HOTO paciiupenus Bed (BPB) y manmenToB momogoro
BO3pacTa MO3BOJISIIOT YCTAHOBUTh T€HETUYECKU JETEPMUHUPOBAHHBII XapakTep npouecca. BPB pasinunoii sokanum-
3anuu otHOocHTCA K mposiBienusM cuaapoma HJICT (mo T.U. Kamypunoit).

Heab: noxazars ponb cuaapoma HJICT B pazsutun BPB (mpn BEBHK u BLI), mocpeacTBom n3ydenus 6uonTa-
TOB HX CTEHOK Ha yIBTPACTPYKTYPHOM YPOBHE.

Marepuansl 1 metonsl. MccrnenoBansl pparmeHTsl cTeHOK BPB 0T 15 manueHToB My’»KCKOTO TOJa B BO3pacTe
6-26 net; BeLIENeHB! TpH rpymmsl nauueHtoB: ¢ BL, ¢ BEBHK u rpynna konTposns. [IpoBeneHo 31eKTpoOHHO-MU-
Kpockonuueckoe uccienosanue (OMMN) nByx gpparMeHTOB MBIIIEYHOTO CII0SI CTEHOK BEH: M3 HanOoJee HPOKOT0 U
HMCTOHYEHHOTO Y4aCTKOB.

Pe3yabrarel u ux odcy:xaenue. [Ipy SMU 6ronTaToB CTEHOK BApUKO3HO PACHIMPEHHBIX BEH 0OHAPYKEHBI CXO-
XKHe MOpQosornueckue 1 MoppoMEeTpHUECKUE MPU3HAKH KaK B Pa3HBIX BO3PACTHBIX TPYMINax, TaK M MPH Pa3HOH
CTETICHH BBIPAKEHHOCTH 3a00JI€BaHUsl, CYIIECTBEHHO OTIIMYAIONINECS OT TPYIIbI KOHTpoisi. [Ipu onieHKe cocTosiHus
MyYKOB KOJUIAr€HOBBIX BOJIOKOH (KaueCTBEHHBIN mapaMeTp) Halmonancs peHoMEH «CTPYKTYpHOTO Xaocay: HeyIo-
PAIOYEHHOE pacTIONOKEHUE, BApHaOeIbHOCTh MX KOJMYECTBA B ITyYKax, HEpaBHOMEPHAs TONIIUHA, YIaCTKU J€30p-
TaHW3aINH, PAcIIMPEHNE MEXBOJOKOHHBIX MpocTpaHCcTB. KonmnyecTBeHHBIH MOpGhOMETpHUECKUN aHaJIN3 BBITBUI
BBIP2KCHHYIO BAPMATUBHOCTH YHCJIOBOTO PAla IIPH 3aMePE TOJIIMHEI ITyYKOB KOJIJIAT€HOBBIX BOJIOKOH, YTO YKa3bl-
BaeT Ha NEPBUYHYIO HECOCTOSATENBHOCTh COCIMHUTEIBHOTKAHHOTO Kapkaca creHok BPB. Pesynbratel mpogoasHbIX
u nonepevHbix 3aMepoB ' MK B HCTOHUEHHBIX ydacTKaxX IMOKa3alnd yMEHbIIEHHE 00bEMa KIETOK 10 CPAaBHEHHUIO C
KOHTPOJILHOH T'PYIIIOi; UMEI0 MECTO M30BITOYHOE Pa3pacTaHUE KOJJIArCHOBBIX MEXIY HUMH — BILIOTH 10 (op-
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MHUPOBAHHUS COCAUHUTEILHOTKAHHBIX MY (T, Hapymaomux KoHTakTHOCTh | MK Mexay coboit. Paccrosiaus mexmy
otaenbHbIMU MK ObUTH 3HaYUTENBHO MIKMPE, YeM B IPYIIIE KOHTPOIS.

3akiIroueHme: MpoBeAEHHBIN yIbTPACTPYKTYPHBIH aHAJIN3 MO3BOJISET MOATBEPAUTH poib cunapoma HJICT B na-
ToreHese Bapuko3Hoi Tpanchopmaruu ipu BL[ 1 BEBHK; uro 1aét BO3MOXXHOCTh 00bEIUHEHHS ITHX 3a00JICBaHH I
B «00JIe3Hb BAPUKO3HO PACIIUPEHHBIX BEHY.

KJIACTEPHBIE TEXHOJIOTYMHX B OHEHKE PEMOJEJIUNPOBAHUA MAT'UCTPAJIBHBIX COCYIOB
IPU MYJIBTU®OKAJIBHOM ATEPOCKJIEPO3E

XacanoB A.X.
Bawrxupckuii 2cocyoapcmeentviii MmeOuyuncKuil ynugepcumen

AKTyanabHOCTh: [Ipy MCTIOIB30BaHNN CETEBBIX TEXHOJOTHH IS YAYYIICHUS BHYTPUTOCIUTAIBHBIX WH(pOpMa-
LIMOHHO-TUCTAHIIMOHHBIX BOBMOYKHOCTEH B OLIEHKE PEMOJICIIMPOBAHUS KPYITHBIX COCYIUCTHIX 0ACCEHHOB TP MYJTh-
TU(OKATIBLHOM aTepoCKiepo3e Hanbonee BOCTPEOOBaHO BHEAPEHHUE KIACTEPHBIX PECYPCOB MCKYCCTBEHHOTO MHTEII-
JIEKTa ¢ HOBBIMU KJIMHUKO-IMArHOCTUYECKUMH METO/IaMH apTepHaIbHOW BH3yalH3allyd MaruCTPalbHBIX COCYI0B
TOJIOBHOTO MO3Ta U HIJKHHMX KOoHeuHocTel [1-3].

Heab uccaenoBanus: OQHOIEHTPOBOE U3YUCHUE OCOOCHHOCTEH PEMOICINPOBAHNUS MarHCTPAIBHBIX OacCEeHOB
OpaxwuoriedanbHbIX U MepePepuIecKux apTepuil HIPKHUX KOHEYHOCTEH y OOIbHBIX MYIbTH(OKAIEHBIM aTePOCKIIe-
po3om (MDA).

Marepuansl 1 MeTOAbI: B 3aBHCUMOCTH OT MPEUMYIIECTBEHHOTO MMOPAaXKEHHUsI COCYIUCTOro OacceiiHa OOJbHbBIC
METOJIOM UEPAPXUUSCKOTO aHAIN3a KaTEeTOPUAIBHBIX TICPEMEHHBIX ObLTH pa3/IelieHbI Ha 3 KilacTepa COTIACHO KIIMHUYE-
CKOI MaHH]ecTaIK aTepOCKICPOTHYECKOTo opaxkeHus cepua (1-i kiacrep — 96 yesoBek), roJloBHOro Mo3ra (2-i
Kiactep — 96 4eyoBeK) U apTepuil HIKHUX KOHedHocTel (3-i1 kimactep — 96 4enoBeK), HOATBep KICHHBIX KOPOHAPO-
aHTHOTpadHeH, YIBTPa3ByKOBOH TOIIIEPOCKOITHEH MarCTPATbHBIN apTePHiA TOJIOBBI M HIDKHIX KOHEUHOCTEH.

Pesyabrarsbl. [1o nanaemv Y3/IC connpix aprepuii (CA) cpemHsis cTeneHs cTeHo3a oomiel conroit aprepun (OCA) mpe-
obOramana y 60ompHbIX 1 1 3 kimactepoB — (23,28417,52% n 35,34+12,31% cnipasa) u (18,89+14,33%; 24,65+15,57% cnesa),
YTO CBHICTEIILCTBOBAJIO O TSHJICHIIMH K OO0JIbIIIeH BhIpaxkeHHOCTH nopaskeHuss OCA y HUX B CPABHEHHU CO 2—bIM KIIaCTEPOM
(p, ,=0,0000), xoTopoe Gonee 3HaUMMO OTMeHaOCh cripasa. CreHosupytouiee nopaxenune CA cpem G0MbHBIX 2-T0 Kiia-
cTepa BBISIBIISIIN PEKe, M 3HAYMMOCTD CTEHO30B OblTa HIvKe. OfHaKo y 25% MccienyeMbIX BBISIBUIIM YBEITUUESHHUE TONIIAHBI
xomrutekca naTrMa-Meara (TKMM) connsix aptepuii 1,3 MM 1 Goriee, 94To paciieHnBaiIn Kak MPU3HAK aTepOCKIePOTHYECKO-
ro nopaxerws OCA. [larapie Y3/IC obmmx 6empernsix aprepuii (OBA) y 60msHpIX MDA BBICOKOTO pHCKa MTOKA3aJTH, 9TO
y nanueHToB 1-ro knacrepa cpeansisi TKUM npaBoit OBA cocrasuia 1,118+0,181 mm, 2-ro kiactepa — 1,07740,217 mm,
3-ro kiacrepa — 1,15940,141 mm. Yeenmuenne TKMM oOycoBrieHo pa3BUTHEM aTepocKiepoThieckoro nopaxenus OBA,
KOTOpOE TIPeo0ianao y G0MbHbIX 3-T0 KJIacTepa Mo CpaBHEHuo co 2-biM knactepom (P, , 0,0283). Tlpu cpasnennn oObem-
HOH CKOPOCTH KPOBOTOKA MOITyUEHBI PE3YJIBTaThl, CBUICTEILCTBYIOLINE O O0JIee HU3KOM €€ YPOBHE Y OONBHBIX 3-T0 KiacTepa
(0,522+0,146 m/c) no cpasrenmto ¢ 1-bmv kimactepom (0,626+0,105 m/c), P, . 0,0002. I'eMomHaMU4ECKH 3HAYMMBIM H3MEHE-
HueM JieBoit OBA Ob1TO Takke 3HAUNTEIILHOE TIpeo0maaanme OOMbHBIX 3-T0 KiacTtepa ¢ yeenmmaenrnem TKUM (1,221+0,077
MM), 9TO OBIJIO COMTOCTABUMO CO CHIDKEHHEM Y HIX 00BEMHOI cKkopocTH KpoBoToka (0,537+0,147 m/c) o cpaBHEHHIO ¢ 1-M
1 2-m kiacrepamu — 0,642+0,079 m/c n 0,63440,085 m/c (P, ,_0,0001, P, 0,0001).

BuIBoABI: TP BHEIPEHUU CETEBBIX TEXHOJIOTHI B3aMMOJCWUCTBUS I YAYYIICHUS BHYTPUTOCHUTAIBHBIX WH-
(hopMaIMOHHO-AMCTAHITUOHHBIX BO3MOXKHOCTEH B OIICHKE PEMOJICTUPOBAHUS MarkCTPaIbHBIX COCYIUCTBIX Oacceii-
HOB TP MYJIBTH(OKATILHOM aTepOCKIIepo3e 1esieco00pa3Ho UCTIONB30BaHUE KITACTEPHBIX PECYPCOB HCKYCCTBEHHOTO
WHTEJUIEKTA C TIPOBEJCHUEM PAHHEH JMAarHOCTHKH C MIOMOIIBIO0 COBPEMEHHBIX METO/IOB YIBTPAa3ByKOBOW BH3yalln3a-
LIMU COCYJIOB, YUYUTHIBASI YPOBHU CTEHO30B, 00BEMHBIE CKOPOCTH KPOBOTOKA M TEMOIMHAMIYECKH 3HAYUMbIE 0COOSH-
HOCTH TTOPaKEHUS KPYITHBIX apTEPHid TOIOBHOTO MO3Ta M HIDKHUX KOHEUHOCTEH, KOTOPBIE SABJISIOTCS TPaAUIINOHHBI-
MU MapKepaMH BBICOKOTO PUCKa CEPAEYHO-COCYAUCTHIX COOBITHH.

Jluteparypa

1. CemuBanosa H.4., Mep3nosa H.b., Kapxkasuna JI.W. u np. CoBpemenHbie HHPOPMAIOHHO-00pa30BaTeIbHbIC TEX-
HOJIOTHH B TIOCJIEAUIZIOMHOM 00pa30oBaHMM Bpaueil meauarpoB. Memuko-¢apmaneBTadeckuil xypHai «Ilymbey.
2008;4(10):728-729.

2. Https://euromed.ru/myibc BpeMeHN: UCKYCCTBECHHBIN HHTEIUICKT B KAPAHOJIOTHH.

3. PexomeHmamnmm »KCTIepToB Beepocchiickoro HayIHOTO 001 CTBA KapAMOJIOTOB IO THarHOCTHKE. BTopoii mepecMoTp.
KapmuoBackynsipras tepanust u npogmnakruka. 2009; 6(2): 5-7.
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PERSONAL MEDICAL ASSISTANTS

INDIVIDUALIZED SURGICAL TREATMENT STRATEGY FOR EARLY-STAGE LUNG
CANCER: TRANSLATION OF KNOWLEDGE

Haiquan Chen
Department of Thoracic Surgery, Fudan University Shanghai Cancer Center,
Shanghai, China
hqchenl@yahoo.com

As the popularity of lung cancer screening using low-dose computed tomography, an increasing number
of early-stage lung cancers, featured by ground-glass opacities (GGOs), are detected. Unlike traditional treat-
ments for lung cancer, GGO-featured lung adenocarcinoma defines a unique clinical subtype, which does not
require bronchoscopy, brain MRI, or PET-CT as preoperative work-up. Sublobar resection with selective or no
mediastinal lymph node dissection is recommended for GGO-featured lung adenocarcinoma, and a less intense
follow-up plan is suggested. Since lung adenocarcinoma follows a stepwise progressive trajectory in pathology
and radiology, early intervention of progression should provide excellent survival. Adenocarcinoma in situ and
minimally invasive adenocarcinoma in pathology, as well as pure GGO and heterogenous GGO have a postop-
erative S-year recurrence-free survival (RFS) of 100%, achieving definite cure. We defined the above periods
with 100% RFS as curative surgical time window. To avoid overdiagnosis and over treatment while utilizing
curative surgical time window, the relationship between estimated life expectancy and natural course, node
location, node progression rate should be carefully evaluated before surgery. Persistent and slowly progressed
GGOs required surgical resection, and artificial intelligence and liquid biopsy could be used as methods to
predict progression. The above treatment strategy of early-stage lung adenocarcinoma will help us to refine our
knowledge to the next level.

TENSOMETRIC SENSORS FOR DETERMINING
PATHOLOGICAL CHANGES IN CARTILAGE

Demidenko N.A.
National Research University of Electronic Technology (MIET), Zelenograd, Russia
demitashalll@yandex.ru

Restriction of joint mobility is a universal symptom characteristic of many pathologies and diseases in cartilage.
If not treated at this stage, the disease will progress. When carrying out diagnostic and therapeutic measures, it is
important to provide accurate feedback to assess the success of treatment.

Stretchable and wearable strain gauges have been intensively studied in recent years for use in human move-
ment monitoring. They overcome the rigidity limitations of traditional sensors, can be attached to the human
body due to elasticity and biocompatibility, and provide high measurement accuracy through flexible contact.

In this work, a system consisting of strain gauge sensors is developed to record pathological changes in
cartilage. The sensors consist of electrically conductive networks of carbon nanotubes, which provide high sen-
sitivity, and polydimethylsiloxane elastomer, which provides high flexibility and biocompatibility of sensors.
By attaching the sensors to the articular cartilage, joint mobility can be monitored over time, which provides
important information for diagnosing and monitoring the effectiveness of the treatment of pathologies. The prin-
ciple of operation of the sensors is to change the electrical resistance of the sensor material when it is deformed.
The software block of the sensor displays the curve of the amplitude of articular cartilage movements in real
time on the computer screen.

The developed sensor system is a portable compact device that can be used both in the doctor’s office and
independently to monitor the dynamics of articular cartilage pathology.
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PRELIMINARY STUDY RESULTS USING PERSONALIZED REMOTE MONITORING
IN PATIENTS WITH SKIN TOXICITY

Gabrielian G.A.!, Sekacheva M.1.!, Orlova E.V.?2
!Institute of Personalized Oncology Center “Digital Biodesign and Personalized Healthcare”,
Sechenov University, Moscow, Russia
2 Department of Dermatology and Venereology, Sechenov University, Moscow, Russia
gaya0412@mail.ru

Background: The limited availability of medical care during a pandemic provokes the medical community to
develop online programs for remote monitoring of patients. The effectiveness of online programs has been proven by
a number of studies in the field of oncodermatology.

Purpose: The purpose of the study is to create and test the “Healthy Skin” service program, designed to monitor
patients receiving anticancer therapy that cause skin toxicity.

Methods: Patients aged 18-70 with skin lesions associated with the use of anticancer therapy were divided
into two groups. Group 1: 70 patients receiving remote monitoring using the developed program with a frequen-
cy of 1 time per week. Group 2 (control): 70 patients receiving face-to-face consultations with a dermatologist
in accordance with the guideline of the oncological community. The sample was calculated on the basis of
the general population. The severity of skin lesions in both groups of patients was assessed according to the
NCI-CTCAE v5.0, World Health Organization’s Quality of Life (WHOQOL-26), The Dermatology Life Quality
Index (DLQI).

Results: In group 1, the frequency of failures and interruption of therapy is 12 times less than in the comparison
group. The development of skin toxicity > 2 severity was 12.3% in the control group, compared with 1.2% in the
group receiving remote monitoring.

Conclusions: Thanks to the personalized remote monitoring, the approach to diagnosing skin toxicity, continuous
monitoring and timely maintenance therapy will be maximally optimized, it will avoid unreasonable interruptions
and/or cancellations of anticancer therapy and improve the quality of life.

THE SIGNIFICANCE OF SUBCHONDRAL REMODELING IN THE ONSET OF PRIMARY
GONARTHROSIS

Gladkova E.V., Ulyanov V.Yu.
FSBEI HE 1.V. Razumovsky Saratov SMU MOH Russia, Saratov, Russia
gladckowa.katya@yandex.ru

Relevance. The pathogenesis of early gonarthrosis stages remains debatable, and the significance of sub-
chondral remodeling in inflammatory destruction of articular cartilage is controversial.

Material and methods. We examined 61 patients with 0-1 radiographic stages of primary gonarthrosis and
10 healthy individuals aged 41.5+10.2 years using clinical and laboratory methods. BMD was measured with
dual-energy absorptiometry. Serum concentrations of osteocalcin N-Mid Osteocalcin Elisa (IDS), type I col-
lagen fragments Serum CrossLaps (Nordic Bioscience Diagnostics, Denmark), and bone alkaline phosphatase
MicroVue Bone Health (BAP, USA) were used to assess bone metabolism. Cartilage destruction was determined
by the level of Urine Carti laps CTX II urinary excretion (ELISA, Nordic Bioscience Diagnostics, Denmark).

Results. We observed an increase (p<0.05) of Serum CrossLaps 0.811 (0.629; 0.971) ng/ml, BAP 32.79
(26.66; 38.09) u/l, excretion of Urine Carti Laps 28.4 c.u./day in the patients of both genders as compared to
those in the controls: 0.401 (0.278; 0.392) ng/ml, 24.2 (21.78; 25.63) u/l, and 12.9(14.8; 19.2) ng/ml, respec-
tively along with the unchanged BMD. The significant (r=0.65) positive (p<0.05) correlation between Serum
CrossLaps and CTX II was detected.

Conclusion. The early stages of primary gonarthrosis feature dissociation of bone formation and bone resorption.
We revealed the interplay of the signs of subchondral remodeling and articular cartilage destruction at the onset of
the disease.

61



oi-%e  VICEYEHOBCKMA MEXXAYHAPO[HbBIA
o%e BUOMEAULIMHCKUIA CAMMMT:

%’s®  TEXHOJNIOTMYECKMIA CYBEPEHUTET
SIBS2022 (SIBS-2022)

POSSIBILITIES OF VIDEOCAPILLAROSCOPY IN DERMATOLOGY

Orlova E.V.!, Guryleva A.V.23, Machikhin A.S.2, Khokhlov D.D.2, Volkov M.V.>, Bukova V.I.23,
Sharikova M.O.2, Smirnova L.M.!, Gabrielian G.A.’
! Department of Dermatology and Venereology, Sechenov University, Moscow, Russia
Scientific and Technological Center of Unique Instrumentation, Moscow, Russia
SBauman Moscow State Technical University, Moscow, Russia
‘ITMO University, Saint-Petersburg, Russia
SInstitute of Personalized Oncology Center “Digital Biodesign and Personalized Healthcare”, Sechenov University, Moscow, Russia
gaya0412@mail.ru

Background: Specific vascular patterns in skin tumors are important for determining malignancy in noninvasive
differential diagnosis of benign and malignant tissues. Accurate mapping and quantitative analysis of vascular mor-
phology can significantly improve the effectiveness of diagnosis compared to traditional methods.

Purpose: Development of a new method for diagnosing diseases at an early stage.

Methods: We applied our visualization setup and processing algorithm to compare the image packages of skin
lesions in the area of pigmented and pigmented-free benign formations, and then to calculate vascular maps based on
comparative patterns of traditional dermatoscopy.

Results: Obtained vessel maps have high contrast of microvascular patterns evenly throughout the image both in and
outside the pigmented area of skin lesions. Microvascular map in nevus with no abnormalities consists of punctate and
tortuous vessels. Symmetry and uniformity of punctate vessels location is an important criterion for differential diagno-
sis of Spitz and dysplastic types. High spatial resolution provided by experimental setup enables vessels visualization
even in small nevi, which is especially important for the early diagnosis of skin diseases.

Conclusions: The proposed technique can complement the traditional types of diagnostics of skin formations and
become especially effective in the early stages of diseases. Analysis of the calculated vessel maps allows judging skin
properties, pigment distribution and depth of vessels in the inspected area, for example, a microvascular rarefaction
may indicate a significant thickness of the skin corneous layer.

DEVELOPMENT OF INTELLIGENT PERSONALIZED CONTACTLESS DIAGNOSTIC SYSTEMS
WITH 24/7 OPERATION

Sukhodrovsky A.D.
Bauman Moscow State Technical University. Moscow, Russia
a.suhodrovsky@gmail.com

The demographic forecast of Rosstat until 2036 shows that in the coming years there will be a decrease in the
population in Russia. The creation and introduction into practice of personalized intelligent diagnostic health man-
agement systems will lead to the solution of this problem. The system should include the following blocks.

1. Intelligent systems for analyzing output data.

1.1. Contactless diagnostic sensors (heart rate, respiratory rate, frequency of blinking and pupil movement, tem-

perature, skin color, puffiness, geo-positioning, voice analysis, gait analysis ...).

1.2. System for collecting and analyzing psychoemotional and social data (psychotype, moral and volitional qual-

ities, stress, intelligence, attention, memory, education, wealth, position, friends, family, children...).
2. External data analysis systems.
2.1. Lifestyle analysis system (physical activity, quality and quantity of food (calories), quality and quantity of
sleep, analysis of the daily routine, identification of stress factors, bad habits, indicators of intellectual activity).
2.1.1. System for searching and analyzing patient data from open sources (social networks, contacts, geo-
location, search engine queries) in order to determine the lifestyle, preferences, hobbies, desires, etc....

2.2. Environmental factors analysis system.

2.3. Passive system for analyzing genetic predispositions (if there is information about genome sequencing).

2.4. System for analyzing the quality of medical care.

2.5. System for analyzing psycho-emotional and social status.

3. The system of processing input and output parameters.

3.1. The system of selecting the optimal perception channel for the supply of control actions.

3.2. The system of issuing recommendations and building an individual health-saving trajectory (control action).

3.3. The system for evaluating the implementation of recommendations.

3.4. The system of development and presentation of motivational incentives (the possibility of creating a team

score for the best implementation of recommendations, team play).
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IMMUNE PARAMETERS IN ASSESSING THE DYNAMICS OF CLINICAL SEVERITY OF PATIENTS
IN THE ACUTE PERIOD OF ISCHEMIC STROKE

Zozulya S.A.!, Otman I.N.!, Chukanova A.S.%, Klyushnik T.P.!
! FSBSI “Mental Health Research Centre”, Moscow, Russia
2FSBEI HE “Pirogov Russian National Research Medical University”’, Moscow, Russia
s.ermakova@mail.ru

Introduction. The involvement of immune mechanisms in the pathogenesis of ischemic stroke (IS) determines
the need to study immune parameters as predictors of the course and outcome of the disease.

Purpose: to study the relationship between inflammatory and autoimmune blood markers and the dynamics of
neurological deficit in patients with IS.

Materials and methods: 22 patients with IS (60£5.5 years) were examined on the 1st and 10th days of the acute
period of the disease (according to the ESS and the NIHSS scales). In blood of patients on the 1st day of observation,
the activity of leukocyte elastase (LE) and al-proteinase inhibitor (a1-PI), as well as antibodies (Abs) to S100B and
MBP were determined. The control group consisted of 35 healthy people.

Results. Depending on the dynamics of neurological symptoms by the 10th day, two groups of patients were
identified. Group 1 (n=10) was characterized by the normalization of the neurological deficit and an increase in LE
activity and the level of Abs to MBP in blood of patients compared with controls and Group 2. In Group 2, the nega-
tive dynamics of the neurological deficit (n=12) was associated with a high a1-PI activity and insufficiently increased
LE activity compared with controls. Using regression analysis, a mathematical model was developed to predict the
development of the early post-stroke period (cut-off value: 0.5; sensitivity: 77.8%; specificity: 83.3%): p = 1/(1+e%)
100%; Z =-10.9+0.03-LE-0.17-a1-P1+9.1-S100B+7.4-MBP.

Conclusion. The studied immune markers can be considered as predictors of the course and outcome of IS.

PA3PABOTKA MOBWJIBHOT O ITPUJIOKEHUS /11 CKPMHUHTA OCJIOKHEHUM
CAXAPHOI'O IMABETA

Xoaapuna 10.B., Boabinknna A.IlL., IIpeoopaxkenckast H.C.
@I'BOY BO «BI'MY um. H.H. Bypoenxo, Boponeaic, PO
hodarina@list.ru

AKTyaJIbHOCTDb. Ha TeKyIuii MOMEHT B HaIlIeH CTpaHe 3apeTHUCTPUPOBAHO TTOUTH 5 MUJLTHOHOB OOJIEHBIX CaXapHBIM
mraderoM (CJ1). MHOXKECTBO TaHHBIX MAIMEHTOB MTOABEPKEHO PHUCKY HECBOEBPEMEHHOTO BBISIBIICHNS ocnokHeHnit C/1.

Henb. Pazpaborars MOOHIBHOE NIPUIIOKEHHE, OOECTICUMBAIOILIEE PAHHIOIO MATHOCTUKY OCIIOKHEHHH CaXapHOro 11adeTa.

MarepuaJsl 1 MeToabl. [Ipu conocraBiennn npeajgaracMoi pa3paboTKK € CYLIECTBYIONIMMHU aHaJIOraMHu OBbLIH
poaHaan3upoBaHbl 6osee 30 MOOMIBHBIX MPUIIOKEHUH, OHAKO HU B OJJHOM M3 HHMX HE ObLIM OOHApy>KeHbI (PyHK-
LUK KOHTPOJIS pa3BUTHs mo3aHuX ocnoxHeHnit C/l. Ilonana 3asBKa Ha rpaHTOBYIO MOAIEPKKY (koHKypc YMHUK)
C LIEJBIO pean3alny pa3padoTKH MIPOTPaMMHON TEXHOJIOTHH JJIsl KOHTpouist ocnokHeHuid C/1.

Pesyabrarpl. [l penieHus: BOpoca HECBOSBPEMEHHOM TUArHOCTHKH TTO3HUX OCIOKHEHUH pazpadarbiBaeTCst
MOOMIILHOE TIPUIIOKEHUE ¢ PYHKIMSIMUA KOHTPOJISI IMa0eTa 1 ero OCI0KHEHUH.

Kommteke GpyHKIIMOHATBHBIX BO3MOXKHOCTEH peaqn3yeMoro mpoeKTa:

* KonTpons mmkemun, AJl 1 npyrux mokasarenei.

*  BO3MOKHOCTB IPOUTH OITPOC, IIPH MOMOIA KOTOPOTO MOYKHO 3aTI0Z03PHUTh TO WIIM HHOE OCIIOKHEHNE Ha PAHHEW CTaINM.
* «lIkona nuaderay.

* Copepsxanue XJI€OHBIX €IMHUIL B Pa3IMYHBIX IPOAYKTAX.

*  B03MOXHOCTb OTIIPaBUTh SKCTPEHHOE YBEIOMIIEHHE 00 YXyALICHUH COCTOSIHUSI.

* HanomuHanust 0 HEOOXOIMMOCTH U3MEPHUThH YPOBEHD TNTUKEMHUH M IPUHSATH JIEKAPCTBEHHOE CPEICTBO.

OO6nacTe IpUMEHEHHS MPOAYKTA U €ro MoTpeduTens — nanueHTsl, crpagatomue CI, 1 Bpauu no npoguisiM «H-
JOKpHHONOTHs» U « Tepamusy».

BreiBoabl. Vcrnionb3oBanne MOOHMIBHOTO MPUIIOKEHHS [UIsl CKPUHUHTA ociokHeHuid CJl mo3BomuT obecreduTsb
PaHHIOIO IMAarHOCTUKY JaHHBIX MaTOJOTHYECKUX COCTOSHUH, YTO NMPUBEAET K CHUKEHUIO YPOBHS WHBAIMIU3ALIUU
HaCEeJICHHs, CHYKEHHIO CPOKOB HETPYJOCIIOCOOHOCTH, CHIIKEHHIO CTOMMOCTH TepPaIiy OCIOKHEHHH, a TaKKe K 110-
BBIIIIEHUIO Kau€CTBa U MPOAOIKUTEIEHOCTH KU3HU OOJIBHBIX.
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Abdulagatov .M.
Abdullaeva N.M.
Absatarova K.
Abzaliyev K.
Abzaliyeva S.
Admakin O.I.
Afanasyeva K.D.

Akan Mikhail Ali Ryza

Aleksandrov N.S.
Ambartsumyan O.
Anosov A.A.

Arguchinskaya N.V.

Artamonova A.E.
Astakhina S.O.
Astanina P.N.
Astashonok A.N.
Avdeeva E.S.
Avraamova S.T.
Azhinova G.A.

Babenko A.Yu.
Bakhtina A.A.
Bakulin D.A.
Baranova N.
Barulina M.
Baurzhan M.
Beketov E.E.
Belov V.Yu.
Bezsonov E.
Bikmulina P.Y.
Birulina Yu.G.
Blinkova A.A.
Bondar I.M.
Borisova A.Yu.
Borisova E.D.
Boyko S.A.
Bratchenko 1.
Bratchenko L.
Bubentsova G.
Budylin G.S.
Bukharova T.B.
Bukova V.I.
Bukreeva T.
Bulgak A.
Burakova A.
Burmistrov 1.
Bushueva O.Yu.
Buyko E.E.
Buzdin A.A.

Chepis M. V.
Cheremnykh E.G.
Chernyshov N.A.
Chukanova A.S.

16

16

40

40

40

21

39

20

26

28

43, 49
40

53

40

43, 49
39

9

26

49

28
23
19
51
16, 17,24
40
40
50
3
3
4
41
30
42
43
41
26
26
51
6
8
62
4
44
44
4
11
4
25

43
52
4
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Davydov D.A.
Deikin A.V.
Demidenko N.A.
Demura T.A.
Denisenko G.M.

Derevyankin A.A.

Djidjavadze S.V.
Dobysh O.

Dubovskaya N.A.

Dudnik O.V.
Dyakonov P.V.
Dyatlov V.A.

Dziblo U.D.

Efimov V.V.
Efremenko E.N.
Efremenko E.S.
Efremov Y.M.
Ermilova M.A.
Erokhina Y.R.
Evlashin S.A.

Fayzullin A.L.
Fayzullina N.M.
Fedonnikov A.
Fedorov V.
Fetisova A.N.

Gabrielian G.A.
Galashina E.A.
Galechian G.Yu.
Garri D.D.
Gasanova R.V.
Gelperina S.E.

Gerasimenko A.Yu.

Gergenreter Y.
Gladkov A.A.
Gladkova E.V.
Glanz V.
Glazkov A.A.
Glazkova P.A.
Glushakov 1.
Goldstein D.V.
Golub D.A.
Goncharuk Y.
Gontar L.
Gorbunova Yu. V.
Gorokhov S.V.
Grebenkina P.V.
Gur’yanova A.A.
Guryleva A.V.

Haiquan Chen

64

6

42

60

20

18

30

30

44

44

21

6

41, 45,
47,54
7

25

49

53
5,6,9
49

49

6

18, 54
54
24
17
32

61
6
7
20
26
11, 41, 47
7
17
46, 55
61
3
28
28
24
8
7
6
18
19
21
18
25
62
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Ibragimov A.A.
Ichkitidze L.P.
Igrunkova A. V.
Ilyina V.K.
Isaeva E.V.
Ivanov A.S.
Ivanov I.S.
Ivanov S.A.
Ivanova O.V.
Ivanovskaya E.V.

Jibladze T.

Kaganov O.

Kalinichenko A.M.

Kalinin D.D.
Kalinsky E.
Kalyuta T.
Kaprin A.D.
Karpova I.Yu.
Karpulevich E.A.
Kashirskikh D.
Kazanova E.I.
Kazantsev V.B.
Khairullina A.I.
Khamidov M.A.
Khlebtsov N.G.
Khokhlov D.D.

Khristoforova Yu.

Kipen V.
Kirsanova L.
Kisel A.A.
KitaevaE.A.
Klyachko N.
Klyucherev T.O.
Klyushnik T.P.
Kochetkova S.E.
Kogan E.A.
Kogan LY.

Kolesnikova A.O.

Kolesnikova I.S.
Kolosov Yu.A.
Kolpakov V.N.
Komarova L.N.
Kononova Y.A.

Konstantinov O.O.
Konstantinova V. V.

Koplak O.V.
Kopylov A.N.
Kordiukova A.P.
Kordyukova A.P.
Korepanova E.A.
Korneev A.A.
Korolev A.
Kosheleva N.V.

18
7
54
48
40
18
11
40
19
41, 45, 47

30

26

18

49

19

24

40

45

18

3

46
46, 55
50

16

9
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26

44

51

40

28

4

5,8
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20

18

20
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19
46, 55
40

28

43
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43, 49
46

47
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Koshuba O.N. 46 Morgunov R. 49 Romanenko N.V. 30
Kostjuk S.V. 9 Moryatov A. 26 Romanova LA. 9
Koteneva P.I. 8 Mukhina L. V. 26, 55 Rovnyagina N.R. 6
Kotova Y.O. 47 Murdalov E.E. 6 Rudenko E.E. 20
Koudan E.V. 46 Musatov . Yu. 25
Kovalenko M.A. 25 Sadekov T.Sh. 32
Kovalev A.V. 48 Nedorubova 8 Salikhov A.M. 16
Kovaleva A.A. 18 Nefedova A.B. 43 Salimov E.L. 5,10
Kovaleva T. 44 Nemets E.A. 50, 51 Samotrueva M.A. 22
Kovaleva Y.A. 28 Nikitin A.A. 41 Sanbaev A. 16
Kovshova T.S. 41 Nikitin O.1. 20 Scherbakova 1. V. 46
Kozhemova B.E. 43 Novikov LA. 5 Sekacheva M.1. 61
Krasova D.A. 23 Nurieva N.S. 52 Selkov S.A. 18
Kretova N.V. 20 Senotrusova S.A. 18
Kukshina E. 7 Okoneshnikov 1. 16 Serejnikova N.B. 6
Kuksin A.V. 7 Okunkov S. 16, 24 Serezhnikova N.B. 20, 30
Kukushkin V. 28, 30 Orekhova S.D. 49 Sevastyanov V.1 50
Kulakov A.A. 8 Orlova E.V. 61, 62 Shaban N.A. 25
Kulikov D.A. 28 Oshchepkov M.S. 11,47 Sharikova M.O. 62
Kurenkova A.D. 9 Oshkolova A. 18 Shcherbakova M.M. 4
Kurilova U.E. 7 Osipova N.S. 41, 47 Shegai P.V. 40
Kurkin D.V. 19 Otdelnov L.A. 45 Shekhter A.B. 30
Kurkov A.V. 54 Otman L.N. 63 Shelegova 1.G. 52
Kuznecova E.V. 49 Ozerov A.A. 22 Shevchenko A.A. 53
Kuznetsova V.S. 8 Shirshin E.A. 5,6
Pallacva T. 4 Shmigerova V.S. 42
Larkov R.N. 28 Perepelkin A.I. 24 Shpichka A.I. 3,10
Lazarev V.A. 6 Peretyagin P.V. 45 Shtanev Z.D. 20
Lebedev P. 26 Peshkova M.A. 10, 20 Shubin A.E. 40
Lemesh V. 44 Petrova T.N. 23 Sirotskaya A.A. 18
Lipina M.M. 6,19 Pigareva Ya.l. 46, 55 Sivkova D.S. 43
Lobanova O.A. 20 Pimashkin A.S. 46, 55 Skorkina M.Yu. 42
Losev F.F. 8 Pogosyan D.A. 6 Skuratova M. 26
Lychagin A.V. 6,19 Poleshchuk N.N. 39 Smirnova L.M. 62
Lystsev D. 30 Ponomareva A. 51 Smorchkov M.M. 48
Ponomareva I.V. 11 Sokolov D.I. 18
Machikhin A.S. 62 Popov V.K. 8 Soldatov V.O. 42
Magomedov M.Z. 16 Popova E. 51 Sorokin M.I. 25
Maksumova A.M. 16 Potakhin S.N. 21 Starikova A.A. 22
Mamedov A.A. 21 Pozdnyakova A.N. 52 Starostin A.D. 53
Mandrikov V.B. 24 Presniakova V.S. 9 Stepanova O.I. 18
Marchenkov R.E. 49 Prokhorova E.V. 48 Stepanova Yu.Yu. 20
Markosyan G. 3 Prokofyeva L.P. 21 Stepicheva E.S. 7
Markova K.L. 18 Prokopova K.I. 49 Sukhodrovsky A.D. 62
Maslyakov V. 17 Proskuryakov 1. 49 Sukhova V.I. 43
Medvedeva E. V. 9 Provotorova L.I. 22 Suleimanov Sh.K. 5,8,10
Medvedeva N.S. 29 Pylaev T.E. 9 Suvorov A.Y.
Merezhkina D.V. 22
Meshkov G.A. 49 Ragimov A A. 5,10, 18 Tarasenko S.V. 30
Mikaelyan K.A. 6 Ragimov R.M. 16 Tatarkova Yu.V. 23
Mikheev A. 4 Rakhimov N. 24 Telyshev D.V. 7
Mikheev V.M. 43 Ralchenko E.S. 43 Terekhov L.I. 49
Mikhnich A. V. 43 Ralchenko I.V. 43 Timashev P.S. 3,5,6,8,9, 10, 18,
Miloserdov 1. 51 Reshetov 1. 51 19, 20, 51
Mironov A.V. 8 Robertus AL 19 Tkachenko S.V. 11, 47
Mironov.V.A. 46 Rochev Yu.A. 9 Tkachev V.S. 25, 51
Molavi H.A. 32 Rogatkin D.A. 28 Toropygina M.I. 49
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Trushina D. 4 Bapnetsa A.M. 31
Tsakhaeva R.O. 16 Bepxosckas K. 56
Tsukanov A.V. 11 Bonpinkuna ATl 63
Tyschuk E.V. 18 Bstkuna K.B. 34
Ulasov 1. 51 I'enun B.J. 56
Ulitin L. 16, 24 T'ennna D.A. 56
Ulyanov V.Yu. 61 T'onwpiruna E.C. 14
T'opmikos M.B. 34,37
Valieva YM. 54 I'pummna 1O. 56
VasilievA.V. 8
Vazhenina D.A. 52 JBopenxkas E.B. 13
Vekhova K.A. 20 Hemypa T.A. 25
Velikanova M. 24
Veselov M. 4 Eropuxuna M.H. 12
X,?Eﬁgz\g ; \\,/ A ?i BaxapxkeBckas H.b. 35
VlasovaE.V. 24 3roma B.I. 36
Vlasova I.1. 5,8, 10 3ybapes P.A. 34
Volkov M.V, 62 3yes B.M. 33
Voronkova O.V. 4 MBanor M.B. 34,37
Yak.imov B.P. 5 Kanauntox T.H. 35
Yonik E.A. 49 Kapnouckunit JI.A. 35
Yumasheva V.A. 20 Kamarauxosa /I.A. 35
Yuriev D.Y. 11, 47 KobsixoBa W.1. 12
Konecuukosa U.B. 35
Zagarov S.S. 28 Komomarkas A.B. 25
Zakharova N. 17 Konanos JI.H. 35
Zanozin A.S. 20 Komnax O.B. 13
Zarubenko P.A. 45 Kopreesa A.A. 25
Zatevalov A.M. 32 Koposut WLA. 58
Zavyalova E. 28 Kpbixos M.JI. 25
Zelentsova A.S. 42 Kykymkus B.1. 55
Zementova M.S. 18 KypGaros JLK. 36
Zemerov A.A. 18 Kytinyesa . 56
Zemlyanskov M.S. 55
Zharkov N.V. 20 Jlesuxuii JI.U. 34
Zhilenkova O.G. 32 JIunbkosa JIJI. 12
Zhukova O.V. 44 Jlo6anosa H.P. 13
Zolotareva N.V. 22 Tlo6ac A.A. 34
Zolotovskaya M.A. 25
Zotova O. 44 Maprycesny A K. 13, 14
Zozulya S.A. 63 Mapyxienko A.B. 15
Zuev V. 30 MapuenxoBa B.P. 25
Zykova D.A. 44 Macnskosa I H. 56
Munenko 1. A. 13
AoOanenuxuna [0.B. 58 MopogoBa M.A. 15
Apramonos M.10. 13 MpautsaukoB [1.1O. 58
Aprembes JI.H. 55
Aptuies B.I1. 25 Hasonoxkun H.A. 56
Baxynuna A.A. 12 Haszapos B.B. 13, 14
butkuna O.A. 14 Hukudopos C.M. 35
Bparuenxo JLA. 55 Huxudoposa A.H. 12
Byuapckas A.b. 56 Hosuxkosa C.E. 36
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Heperarun I1.B.
Ilepersarun C.I1
[epmmna K.C.
[TonmoBnuena A.H.

[Mpeobpaxenckast H.C.

[Tpouenko .J1.

Py6mosa FO.I1.
Pycanos A.JL.
Ps6xoB M.IT.

Caeun AA.
CamoyknHa A.M.
Ceucrtymkus M.B.
Cesepruna JI.O.
Cunantses A.C.
Conossena E.M.
ConosseBa H.A.
Copoxkuna C.A.
Crynennukosa B.B.
Cysopuna M.1O.
CypoBeruna A.B.

Tapacosa 1.A.
Tuxonosa O.B.
Toncrosa T.B.
Tpynosa E.A.
Tyxnnkun A.H.
Tymacos B.H.
Tyuun B.B.
Terukuna M. A.

Daiizymnun A.JL
®dapadonona T.E.
®epnoroBa A.C.
®unarosa 10.B.
®panxeud B.E.

Xacanos A.X.
Xnebuos b.H.
Xnebmos H.T.
Xonapuna 10.B.

Yapeixosa U.H.
Yexonankas M.JI.

Ilaraneera O.10.
[ankas A.A.
[lextep A.b.
IInmaroBa A.
nuyka A.H.

Hlynekun A.B.

SAxymesa E.H.

12
13
14
14
63
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