ISSN 0514 - 7484

ZUBUUSULP Z2ULLUNESARER3UL GPSNRESNRLUELP UQAUSHL UUUAEURU
HATIHOHAJIbHASI AKAZJEMUSA HAVK ‘PECITVBJIMKA APMEHMS
NATIONAL ‘ACADEMY OF SGIENGES OF THE REPUBLIC OF ARMENIA

2U8UUSULP RFTUUSPSNRE3NRL

MEJIVUIINHCKAS HAVKA APMEHWUU
MEDICAIL SCIENCE OF ARMENIA



LUBUUSULE LUu,UMESNM-3UL GPSAROSNFLLELR U29-U3RT UYUN6URY
HAIIMOHAJIBHASA AKAJEMHUSI HAYK PECIYBJIUKHU APMEHUSA
NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF ARMENIA

Lwjwunumbih pdrljuqhunnipynil
MeauuuHCcKast Hayka ApMeHUuH

Medical Science of Armenia

. LXIV, Ne 2

iy

22 9UU «@bhSNhE3NPLY 2LUSULUU2NREBNPL
EPEBAH -GG UL YEREVAN
2024



7Kypnana ocnoBaH B 1961 roay u 10 1995 rona uzgaBaJjics noa
Ha3BaHHEM “IJKCIePUMEHTAIbHAA U KIIMHIYeCKas MeAMIHHA” .
IMepuonuyHoCTH U3AaHUA 4 HOMEpPA B roj

Quwynp fadpwghp U G Caipnippul
Quunp fdpugph nbquijwy @ U. Punlundjul
Nunnuuprwiunm pupunmqup’ £.Q. U hupgul

ipuqpuijwt Ynjkighw' /2. U. Uppwhunfut, 4. 9. Upundud,
U.p. Unuowliny, 2.U. Quyuuywily, . Quipwpknul (Spuwbupuw), U.U. pdhpnyulih
Y Numqupnmnuly), U."hupgh (UkS Fppunwihu), Q.U Lundundjunl,
4.0 Zwlnpyud, 2. U Ququppul (Unpkghw), L.U. Ugpusyul, . U. Unynugyud,
U.Q Luphlmlyub, Q U. Skp-Ujknppjui

Mipugpuwh pnphmpy, 4. 2. Upfwgpul, 2 U onigu]kpgu,
12U, Uhpgyull (nruwanwl), U. Inpulywl (UU'L), UR Ukplpkihi (niuwunuly),
C.U.dwuppulywl, 2. U. Swyjupplpjudl ((niuwuual), (29, Oquiny ((kniuwiunul)

I'naBublii penaxkrop A.K.[Llykypsn
3amecTHTeNIb IVIABHOTO penakropa /. H. Tamaman
OtBeTcTBEeHHBII cekperaps /.1 Ankapau

Penaxkumonnas xosnerusi: P.A. Abpaman, M.U. Aeadxcanos, K.I'. Aoaman,
B.I1. Axonan, A.M. I'ancmsn, E.Tapabeosn (Opanyus), A.M.I porcubosckuii
(Poccusi/Kasaxcman), A, Jlap3u (Benuxobpumanus), A.M.Kazapsan (Hopseeus), JI. M. Mxpmusn,
A.A. Mypaosn, M.3. Hapumansn, I'.H.Tamamsn, 3.A. Tep-Asemuxsn

Penakumonnslii coBet: B.I1. Aiisazsn, I11.A. Bapoansn,
P.C. Mup3zosau (Poccus), P.I. Ozanos (Poccus), C.B. Cepedenun (Poccus),
I'.A. Tasapmkunaose (Poccus), /I.H. Xyoaeeposn, A.Hobanan (CLLA)

Editor-in-Chief A.K.Shukuryan
Assistant Editor G. N. Tamamyan
Secretary-in-Chief 1.G.Apkaryan

Editorial Board: R.A. Abrahamian, K.G. Adamyan, M.I. Agajanov,
A.Darzi (Great Britain), H.M. Galstyan, E.Garabedian (France), A.M.Grjibovski
(Russia/Kazakhstan), V.P. Hakopian, A.M.Kazaryan (Norway), L.M. Mkrtchian, A.A. Muradyan,
M.Z. Narimanyan, G.N.Tamamyan, Z. A. Ter-Avetikyan

Editorial Council: V.P. Ayvazyan, A. Chobanyan (USA),
D.N. Khudaverdyan, R.S. Mirzoyan (Russia), R.G. Oganov (Russia), S.B. Seredenin (Russia),
G.A. Tavartkiladze (Russia), Sh.A.Vardanyan

© Mspareascto “I'ntyTion” HAH PA
© MeannuHckast Hayka ApMeHUH
2024r.



Menuuunckass Hayka Apmenun HAH PA 1. LXIV Ne2 2024 3

0030pbI

UDK 616.28-008.18
DOI:10.54503/0514-7484-2024-64.2-3

Artificial Intelligence and Hearing Disorders

M. A. Shukuryan®, H. M. A. Diab?, L. A. Shukuryan”,
S.V. Levin®, A. K. Shukuryan*

YENT Department, Yerevan State Medical University,
Koryun str.2, 0025, Yerevan, Armenia
*Ear diseases and Skill Base Surgery Department, Russian Federal Research Clinical
Centre of Otorhinolaryngology,
Volokolamskoe shosse 30, b.2, 123182, Moscow, Russia
3St.Peterburg ENT and Speech Research Institute,
Bronnitskaja str.9, 190013, St.-Petersburg, Russia
*KIND-Art, Sajat-Nova str.15, ap.64, 0001, Yerevan, Armenia

Keywords: artificial intelligence, hearing disorders, hearing aids, auditory system,
cochlear implantation

Currently, artificial intelligence (Al) is actually classified as various
software systems and the methods and algorithms used in them, the main
feature of which is the ability to solve intellectual problems tasks the way a
person thinking about their solution would do it.

Among the many important applications of the technology landscapes of
the Al, it is necessary to highlight neural networks, machine and deep learning,
which are most often used in medical practice (Fig.1).

Al has the potential to significantly improve the listening experience for
individuals with hearing loss [4, 22, 28, 31, 36].

The global digital transformation enables computational audiology for
advanced clinical applications that can reduce the global burden of hearing loss.
It’s important to describe the emerging hearing-related artificial intelligence
applications and argue for their potential to improve access, precision, and
efficiency of hearing health care services [1, 6, 13,16,18, 24].

More than 5 percent (466 million) of the world’s population is affected
by hearing loss (432 million adults, 34 million children). It is predicted that over
900 million people, or one out of ten, will experience hearing loss by 2050
[3,7,14,15, 25, 30].

According to WHO, by 2030 the number of patients with deafness will
exceed more than the 40%.

Up to 70% of all violations of the hearing disorders are due to the senso-
neural hearing loss.

Out of 1000 newborns, 1 child is born with complete deafness [2, 12, 20,
24, 31].
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Fig.1.Technology Landscape

The late recognition of hearing disorders identification might delay the
development of speech, language, cognitive functions of the child.

Such procedures include five steps followed by an order, which include a
collection of patient case history, otoscopy, audiometric hearing tests,
tympanometry and acoustic reflex [8, 23, 29, 33, 35].

Hearing loss is among the most prominent diseases harming children as
well as younger and older adults, and can contribute to impairment if they are
not properly diagnosed earlier [5, 9, 11, 19, 26, 32, 36].

An otorhinolaryngologist categorizes the symptoms of a patient
according to his/her expertise and after the specific evaluation of the symptoms
of hearing loss (Fig.2).
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Tt on [ Referral by Doctor for hearing assessment ]
phase .
v
[ ENT Specialist’/Audiologists ]
1
v
Audiological Assessment
1. History ofthe Case
2. SpeechAssessments, Bone, Air
3. Otoscopy
Bl Acoustic reflex
5. Tympanometry
Diagnosis
‘pg;’,, o — —[ Arriving at a Diagnosis
|
- v
Normal Hearing Conductive Hearing Sensorineural or
sensitivity Loss Mixed Hearing Loss
: v
v
Hearing Aid Trail and
ENT Specialists pives Flitting: Counseling,
Advice Treatment care and maintenance
of Hearing Aid
Follow up Follow up ~ 3
Phise Avdiotostzal Follow up Evaluation

after few

Assessment after
Treatment

Weeks NMonths

Fig.2.The main steps to diagnose the hearing disorders
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The hearing-loss symptoms diagnostic procedures included following
steps (Fig.3):
case history
air, bone, speech assessment
tympanometry
acoustic reflex

TYMPAN ACOQUST

OMETRY

1c
REFLEX

Fig.3. Hearing-loss symptoms diagnostic procedure

Physicians depend on their insight and experience and on a fundamen-
tally indicative or symptomatic approach to decide on the possible ailment of a
patient. However, numerous phases of problem identification and longer
strategies can prompt a longer time for consulting.

The major processing stages of the auditory system (Fig. 4, 5) are the
following- sound that enters the ear canal causes vibrations of the ear drum.
These vibrations are transmitted by the ossicle bones in the middle ear to the
fluid-filled cochlea in the inner ear. Hair cells in the inner ear amplify and
transduce motion of the cochlear fluid into electrical signals that are sent to the
brain. Several specialized pathways in the brainstem process these signals, and
the resulting information is integrated in the cortex to produce a coherent
auditory experience [6, 10, 19, 25, 30, 34].
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Fig.4. The major processing stages of the auditory system

The auditory system is a marvel of signal processing. Its combination of
microsecond temporal precision, sensitivity over more than five orders of sound
magnitude and flexibility to support tasks ranging from sound localization to
music appreciation is still without parallel in other natural or artificial systems
[1, 5,10, 17, 21, 27, 30].
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Fig.5. The anatomy of the auditory system indicated its structural complexity

The complexity of the auditory system is reflected in its disorders [1, 2, 6,
11, 17, 26, 31, 35]. The system is susceptible to disruption at any of its stages,
resulting in a variety of perceptual impairments such as deafness (a loss of
sensitivity to sounds), hyperacusis (an increase in sensitivity that causes sounds
to become uncomfortable or painful) or tinnitus (the constant perception of a
phantom sound, often a ringing or whistling). To help identify the underlying
causes of a perceptual impairment, hearing assessments are designed to provide
clinicians with a wide range of data reflecting the status of the different
processing stages, including:

= mechanical and acoustic measurements of the ear; electrophysiological

and imaging measurements of the ear and brain;

= psychoacoustic and cognitive measurements of perception.

Fortunately, many of the most common services in hearing healthcare can
be readily automated or controlled remotely through telemedicine. One current
method of them is audiometry [4, 6, 8, 19, 27, 29, 32].

Auditory function studies are carried out using two groups of methods:

Subjective (psychoacoustic):

- hearing testing using speech with noise;

- hearing testing using tuning forks;

- subjective audiometry.

Objective:

- objective (computer) audiometry;

- acoustic reflexometry;

- tympanometry;
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- otoacoustic emissions;

- unconditioned reflex reactions;

- conditioned reactions to sound.

With all subjective methods of hearing research, the subject himself
evaluates whether he hears the sound or not and in some other way reports this
to the specialist. With objective examination methods, the results obtained do
not depend on the patient’s wishes; in most cases, they are recorded using
special equipment.

Hearing was once at the forefront of technological innovation [4, 8, 13,
17, 22, 27, 32]. Current hearing devices use a microphone to pick up sound,
which is amplified and filtered before being digitized for signal processing. The
processing parameters are fixed after fitting by an audiologist and the processed
digital signals are converted to either an analogue signal delivered to a speaker
in a hearing aid (HA) or an electrical signal delivered to electrodes in a cochlear
implant (CI).

The cochlear implant, which restores hearing through direct electrical
stimulation of the auditory nerve, was a revolutionary advance and remains the
most successful neural prosthetic in terms of both performance and penetration

(Fig.6).

Transmitter Receiver/

Coil ‘ Stimulator  Nucleus 24 Contour™
s
:

—Ball Elcctrode

Contour Electrode

Fig.6. Cochlear implantation

Recent advances in Al have the potential to transform hearing. Machines
have already achieved human-like performance in important hearing-related
tasks such as automatic speech recognition (ASR)and natural language
processing.

Al in hearing aids has the potential to significantly improve the listening
experience for individuals with hearing loss. For hearing aids to be successful,
they need to do a good job of adapting to the wearer's hearing needs, as well as
sorting out challenges such as background noise.

In the digital hearing aids, Al helps the devices to function better. For
instance, you are drinking coffee with a friend in a busy coffee shop, but you
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also like the music they play. Your hearing aids automatically adjust to only
focusing on speech, but you'd also like to hear the music more as well.

In noisy environments, hearing aids can work very poorly because they
are unable to separate speech sounds from others and instead amplify
everything at once. Researchers using an artificial intelligence system were able
to find a solution to this problem. The new Al system helps focus the device's
attention on what's important to the user by analyzing their brain waves.

Your hearing aids have essentially made the decision for you and
sacrificed one for the other. Speech is clear, but your spatial awareness and
feeling a part of your surroundings have been disregarded.

In addition to improving the listening experience, Al can also be used to
monitor and track the user's hearing health. This information can be used to
optimize the hearing aid settings for the user or to alert the user or their
healthcare provider if there are any changes in their hearing health.

Al can also be used to improve the usability and functionality of hearing
aids [5, 6, 12, 14, 20, 21, 26, 32, 36]. For example, some hearing aids use Al to
recognise and respond to voice commands, allowing users to easily control their
hearing aids without the need for buttons or physical controls.

An Al technology that creates hearing programs developed on your
typical soundscape with how often you manipulate the volume and settings in
commonplace environments.

Typical environments such as the sounds of your commute, office space
and favourite restaurant will be enriched automatically. Alternatively, you can
keep it simple and take the reins by controlling your hearing aids yourself; it’s
all down to what you want.

There are also the Oticon More hearing aids, which include Deep Neural
Network technology - an Al system that mirrors the way your brain
functions. The idea here is that instead of using a sound processor built upon
theory and guesstimation - your hearing is enhanced in the most natural way [3,
11, 16, 23, 28, 31, 34]. The DNN is trained to understand and recognise all
common sounds down to the finest detail and how they should be heard, as well
as supporting your brain.

Today's WIDEX EVOKE hearing aids are equipped with automatic
features that help you forget about your hearing aid and focus on hearing.

SOUNDSENSE LEARN is Al technology powered by machine learning
algorithms that helps you tailor the sound of your hearing aid to the listening
situation that matters to you by listening to sound profiles offered on your
smartphone [3, 5, 10, 22, 24, 31, 36].

Hearing devices pick up the sound in the environment of the user, process
it and deliver processed sound to the user by different means of stimulation,
depending on the type of hearing loss:

-acoustic (hearing aids and hearables),

-electric (cochlear implants) or


https://www.hearingaid.org.uk/hearing-aids
https://www.hearingaid.org.uk/hearing-aids/oticon/more
https://www.hearingaid.org.uk/hearing-aid-technology/oticons-deep-neural-network-technology
https://www.hearingaid.org.uk/hearing-aid-technology/oticons-deep-neural-network-technology
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-mechanic (bone-conduction devices or devices with direct stimulation of
the temporal bone). For the most common case of mild or moderate
sensorineural hearing loss, hearing aids are mainly placed behind the ear.

Al could also break the bounds of traditional fine-tuning methods.

Among the benefits of using the Al enabled hearing aid applications are:

1. Immediate Solutions: Users get immediate solutions to problems they
face in various listening situations, at any time. This responsiveness
goes beyond what is feasible with traditional fine-tuning, giving users
a higher level of control and flexibility.

2. Continuous Improvement: The system utilizes machine learning to
formulate solutions based on each user’s unique needs. This allows for
continuous improvement over time as the Al learns more about the
user’s preferences and usage patterns.

3. Transparent System: audioprosthetists gain access to real-time user
preferences, enabling them to provide better counseling and more
precise adjustments during follow-up visits. This seamless integration
of technology and professional expertise enhances the overall service
and care for the user.

Innovative new noise reduction features can assess and reduce incoming
sounds, such as background noise and nearby conversations to help users hear
better. For instance, wind noise reduction allows people with hearing aids to
enjoy outdoor hobbies — including gardening, fishing, hiking, and running —
without the wind impacting their ability to hear properly. The technology on
modern hearing aids can detect wind blowing and automatically reduce the
volume of that sound. As a result, the hearing aid user can focus on con-
versations, even in very busy settings with abundant background noise.

Al powered noise reduction systems used for dynamic listening environ-
ments and to analyze sounds in the environment and differentiate between
speech and other noise.

These intelligent algorithms constantly adapt to changes in the audio
environment, making real-time adjustments to suppress unwanted noise and
improve speech clarity [2, 7, 9, 13, 17, 20, 26, 33].

Hearing aid manufacturers are collaborating with audiologists and
smartphone manufacturers to develop hearing aids compatible with Apple and
Android products.

These hearing aids connect wirelessly to smartphones and tablets without
the need for a separate “hang-on” or “remote” accessory.

Al help to make audiological management. The goals of this way are:

-to assure access to sound adequate for auditory development

-programming or “mapping” of the cochlear implant system

-assessments at regular intervals to track auditory development

-age-appropriate techniques & materials.
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First of all, we will understand that there are two main approaches and
options for treating the hearing disorders: hearing aids and cochlear
implantation (Fig.7).

Treatment Options for Hearing Loss

Hearing Aids

Fig.7.Hearing aid and cochlear implant

How does a cochlear implant work?

Sound waves enter through the microphone. The sound processor
converts the sound into a distinctive digital code.

The electrically coded signal is transmitted across the skin through the
headpiece to the implant. The implant delivers the sound to the electrodes. The
electrodes stimulate the hearing nerve. The hearing nerve sends the signal to the
brain where it is perceived as sound (Fig.8).

Hearing Aid Cochlear Implant

Acoustically amplify sound. Convert sound into electrical signals.
Rely on the responsiveness of healthy Bypass the inner ear sensory cells and
inner ear sensory cells. stimulate the hearing nerve directly.

Fig.8. How does a Cochlear Implant differ from a Hearing Aid?
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Cochlear implantation is no longer experimental. It is the treatment of
choice for children and adults with severe-to-profound hearing loss. Significant
gains in open-set speech recognition have been demonstrated by most of those
who undergo implantation. Early implantation, whether in pre- or post-lingual
patients, has shown to be effective at moving an otherwise marginalized
segment of society into the mainstream. Implantation is cost-effective and
results in high patient satisfaction. Although cochlear implants are still a rough
and awkward imitation of our natural sense, they offer hope to thousands who
must otherwise live in a silent world.

Currently we have possibility to use the new equipment for clinical
examinations and intraoperative measurements (Fig.9,10).

THE NEW EQUIPMENTS FOR CLINICAL
EXAMINATIONS

Surgeon

Intraoperative Remote Fitting with Nucleus®
Assistant Remote Fitting
Assistant SET

Custom
Sound® Suite

Advanced software for difficult
cases

Rapid and facilitated leadthrough of Possibility change Reliable and
intraoperative registrations of hearing map in simple software

the real auditory )
situation, providing for standard

a comfort hearing clinical
situations

The best instrument for f
- s The best instrument for
The best instrument for ;m‘lon and facilitated [l 0F >
intraoperative registrations ¥

Fig.9. The new equipment for clinical examinations

The best instrument for difficult and
complicate cases

The intraoperative measurement system CR120/220 provide:
Auto NRT
Impedance measurement
Using sound processor
Wireless
Simple and easy operating by surgical staff.
Minimises computer equipment required in the operating theatre

With the development of the state of the art in the field of technologies
used for diagnostic purposes of various profiles, including testing the quality of
hearing, speech recognition and audiometry, the need to automate all key
functions that can be accessed by the end user without the need to resort to
services of specialized specialists, as well as simplifying the obtaining of a
primary picture of the condition of the hearing organs, which allows solving the
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problem of obtaining assistance to the population in regions where there is no
opportunity to contact a specialized specialist as such.

Fig.10.The new intraoperative measurement system CR120/220

Luxury hearing aids now offer real-time language translation capabilities
thanks to built-in artificial intelligence systems.

This feature allows users to receive translations of foreign languages
directly into their ears, making it easier to communicate and understand
conversations when traveling or communicating with people with different
language backgrounds.

A prototype of a device has been created in Armenia that will help deaf
and mute people study and work.

A special glove (Fig.11) reads sign language and translates it into regular
language through a mobile application (a version for the Armenian language has
already been prepared). In the new model, reading will be accelerated and will
be carried out almost synchronously. The Armenian startup 5Yet has created a
device that will help people with hearing and speech impairments to fully
communicate with the outside world, study and work.

To do this, the development team created a glove with sensors that read
words and phrases in sign language from the phalanges of the fingers and hand
and simultaneously translate them into any of the languages (Armenian was
included in the original model). The mobile application displays ready-made



Meaununckas Hayka Apmennn HAH PA 1. LXIV Ne2 2024 13

text on the screen. A prototype of the device was presented at the Sevan Startup
Summit 2023 forum.

Fig.11. A special glove for reading sign language

Another new development from Vibrosonic is the so-called “acoustic
lens”. It is installed directly on the eardrum, and its operation is based on
piezoelectric microdynamics - Vibrosonic- Aktor (Fig.12). According to the
company, it is the first and only hearing aid speaker of its kind that was
developed using MCT (Micro System Technology) technology.

AN MIKROFON

SIGNALPROZESSOR
—

BATTERIE

Fig.12. “Acoustic lens”-Vibrosonic-Aktor

Overall, one thing is already becoming clear now - Al in the future will play a
leading role in the global development of science, technology, medicine, education,
where it will become an indispensable assistant in all spheres of life for people of the
future. The main thing for the people of the future to remember is that Al does not move
from the local system with the performance of local tasks to the global level, where it
can influence their lives and fertility.

Al has the potential to significantly improve the listening experience and
hearing health of individuals with hearing loss. By adapting to the user's
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environment and needs in real-time, Al can help to optimise the performance of
hearing aids and improve the overall quality of life for users.

Ultimately, the decision to use hearing devices with Al technology should
be based on individual needs and preferences.

Accepted 29.03.23

I/ICKYCCTBCHHLIﬁ HHTCJVIEKT H HAPYIICHUHA CJIyXa

M.A.llykypsun, X.M./{ua6, JI.A.lllykypsH,
C.B.JIeBun, A.K.Illykypsin

UckycctBennsrit naTermuiekt (M) cerogHs MCHONIB3yeTcss BO MHOTHUX LENAX H
MPUCYTCTBYET MPAKTHUYECKH B KAXKIOM JIOME, U MbI IOCTEINIEHHO CTAaHOBHMCS IOKO-
JIeHueM aBToMaTtusupoBanHoro M.

Kak ormeuaercs B ctatbe, M B CIyXOBBIX ammapaTax MOKET 3HAUYUTEIHHO
VIIY4IIUTh Ka4ecTBO MPOCIYUIMBAHUS JIs JIIOAEH ¢ moTeped ciiyxa. ABTOMaTH3aIUs
CIIyXOBBIX allllapaToOB COBEPIIACT CKAYOK, W YTOOBI CIyXOBBIC armapaTbl ObLIH yC-
MENIHBIMU, OHU JOJDKHBI XOPOIIO aJalTHPOBAThCA K MOTPEOHOCTSM CilyXa IO0JIb30-
BaTells, a TAKXKE PEIIaTh TAKKE MPOOIEMBbI, Kak (DOHOBBIN IIIyM.

ABTOMAaTH3UPOBAHHBIC (DYHKIIMH CITYXOBBIX aIMapaToB JCHCTBUTEIHHO TOMOTIIH
BIIAJENbLIAM MOIYYUTh AOCTYN K JydlieMy 3BYKYy. CiyxoBble ammaparbl ¢ BO3MOX-
HocTsiMu MM Moryt aHaiaM3upoBaTh W aAalTUPOBATbCS K Cpele NPOCITYILIMBAHHS
10JIb30BATENSI B PEKUME PEAIbHOTO BPEMEHH, aBTOMATUYECKU PETYJIHUPYsI TPOMKOCTb U
4acTOTy 3ByKa JJIs ONTHMH3ALIUU BOCIPHATHS 3BYKa. DTO MOXET OBITh OCOOCHHO
MOJIE3HO B IIYMHOW OOCTaHOBKE, Iie TPAIWIIMOHHBIC CIYXOBBIC aIllapaThl MOTYT C
TPYJIOM pa3inyaTh BaKHbIE 3BYKH U (POHOBBIH IITyM.

B HEKOTOPBIX CIYXOBBIX alMaparax UCIOJb3YIOTCS AATYUKU 711 cOopa TaHHBIX
0 TMPUBBIUKAX TOJH30BATENI B OKpPYKAIONIEH Cpelle, KOTOPble MOTYT OBITh IMpOaHa-
TU3UpoBaHbl anroputMaMu MU amst BBISBIEHUST 3aKOHOMEPHOCTEH M TEHACHIUNA. DTy
HHPOPMALIUIO MOXKHO HCIOJIb30BATh IS ONITUMH3AIMU HACTPOCK CIyXOBOTO armmapara
JUIST TIOJIB30BATEIISI MJIM OIOBEIIEHUS MOJIb30BaTEIsI U €r0 IMOCTAaBIIMKA MEIUIIMHCKUX
YCIYT O JMOOBIX M3MEHEHHSIX B COCTOSIHAHU €TO CITyXa.

Takum oOpazom, ciryxoBble ammapatsl ¢ M OTKpBIBAIOT MyTh K YIYYIICHHIO
KauecTBa cllyXa M, BOBMOXHO, K JIPYTUM PEBOJIIOLIMOHHBIM MPOPBIBAM, MOCKOJIbKY OHHU
MIEPEHUMAIOT TPOIIECCHI CYNIECTBYIOIIUX MOTPEONTETBCKIX TEXHOIOTHH.

HecoMHEeHHO, 9TO B KOHEYHOM CYETE, PEIICHHE 00 HMCIIOIB30BAaHUU CIIYXOBOTO
anmapara C TEXHOJIOTHEH HCKYCCTBEHHOI'O HHTEJUIEKTa JOJDKHO OCHOBBIBATHCS Ha
WHIUBUAYATBHBIX MTOTPEOHOCTAX U MPEINOUYTEHUSX.
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buswtu tpynud E hnpduénud, UL-u junnuliub vwppbpmd Jupny k
qquhnpbu pupbjwddb] junnnipjut pujunidp junpnipjut Ynpniun nitikgng
duppuig hwdwp: Lunpuiui wywpunh wjundwwnwugnidp prhsp b
Juwunwpnud, b npybugh unpuliwb vwppbptt wpynitwdbn (hukl, npup
whwp kjuy hupdwpdbi Ypnnh junnnipjuts juphpubpht, htyybu twb jnsku
wjghuh utnhpubp, hugyhuhtb £ dnbwght wndmlp:

Lunnuiwt uwwppbph wjunduwunwugus gqopswnnypibplt hujuybu
oquk] Eu Ypnnubpht wybkih quy duy puuyby: UR-h htwpwynpnipniaubpnyg
junnujut uvwpptpp Jupnn bt hpunbuwjuwb dudwbtwlnd dbpnwst; b
hwpdwpk] oquunppne junquijwn Uhow]uyphlt wdundun Jupquiynphyng
dugtip bt hwdwwlwinipymip jukpnt thnpd oynhdwugitint hwdwp: Uw
Juwpnn L hwnjuybu oquuulwup (hul] wndynun dhowduypbpnid, npuby
wjwinuijut unpuljwb wwpppp Jupnn o gddupnipjudp  wwuppbpbp
Juplnp duyubpp $ntiwghtt wnunilhg:

UR-u Juwpnn b oquugnpéyl) twl junuph dwbwydwi b pdpnudwut
pupbjuddwt hwdwp, hwinjuytu wndnun vhowduyptpnid: Npny junqujub
uwpphp oquuugnpsnid ki wphkunwlub htnkkln ognunhpne ukthwlwui
dwjip tnytwgubnt b nidbnugubint hwdwp, hull dprubbpp Juwpnnp Gu
oquugnpdt] npuybu Ukpkiwjulwh mumglwl wignphpditp’ fwbwskint b
wnwelwhbppmipnit  wwynt Juplnp  dwyubph, huyywhuhp o junuwl-
gnipniuubpp jud whuquibgbpp:

Npny unquljwi uwpplp oquuugnpémid kb ublunpubp’ Ypnnh un-
Ynpnipmiuubph b opowljw dhowuyph dwuhtt wfjuutp hwjwpkint hwdwnp,
npntp Jupnn o dbpnist] wphtunwljut htnt Eynh wignphpdutph dhon-
gn  ophtwswthmpniutkpt m dhumdubpp pugwhwynkne hwdwp: Uju
nbnkjunnipmiip jupnn E oquuugnpst] oguuunppne hudwp junnuiljui
wywpwwnh Jupquynpnidibpt oyynhdwjugbint jud oquugnpdnnht b tpw
wnnpowwywhwlwt Swnwnipnitittp  dwwnmgnnhtt  hpkug junpnipjub
Yunpquyphduljh guujugwsé thnthnjunipjut dwuht qgnipwgubint hwdwp:

Ujuyhuny, UF-ny wopuwwnnn junnulijwt uwwppbkpp dwbwwywph ko
hwppnid junnnipjutt npuwlh pupbjudwt b hwjwbwpwup wy hknutn-
huujut wmnwepupwgh hwdwnp, tpp tputp punniinud B wnjw vyunnpuju
nkjutininghwyh gnpdplpugubpp:
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Gubwbg vhquubnwljut mphjununtthwmqgh
wnwbduwhwwnlnipnibttpp

k. U. Uppwhwdjw!?, Q. 4. Twpyub!?, L.k Uppwhwudjubl!?,
U. Z. Uppwhudju'?, 9.U. Qnijhuljjuid

1ENFZ, dwbupwpdnipyul b ghbkninghuyh phy 2 wdphni
0025, Epliul, Ynpyniah ., 2,
Y hpuwpunugpnpulul wenponipyul, whphhunnninghuyh, dwblupupdnippaul
b ghtkininghuyh hwbpuwybnwlwl hphunpunnin
0078, Gpluul, Uupqupyuill ih., 6/2,
S«cUnipp phgnp Loiuun/nphss> pdolwlul §hinpnip sthbinunnt i
0056, Epliuly, Ynipojuils h., 10

Fuibuyp pwnkp. dhquubnulut wphjundnthwg, <<Buwbdwis> wpquunh
wuwpwing, Yunudwd Sulnwpkpnipmit, 7richomonas
vaginalis virus, Mycoplasma hominis, ninuljuyniuntipiniu

Spppjununtthwugp hwdwpynid E Eplypnpy wdbbtwwnwpusyws, ny
Jhpniuwghtt uknwuwpulp b uinnphtt ubnwjutt npuljnh Jupulught
whnwhwpdwt Epypopy wowyl] hwdwh hwinhwynny yuwndwnt wd-
pnn9 wopuwuphmid: Uju ubnwjwpuljh hunwl) hwdwdwpuwlupwbwlub
njjujutph hwjwpwgpnudp ubkpyuynidu ndjupugus k, pwth np
nphpjununthwuqp qnpuy sqjnmigynn E: Uw wowbwynid k, np Jupuljh
nwpwéjudnipjul dwjupnulp whwp E quwhwwnt] mknuwjht ntunid-
twuhpmpyniukph hhuwi Ypw [43): Cun Jbpohti 2008p.-h U2Y hw-
Jupwgpws nyjujubph’ hwynbwpbpynid E nupbjut dnwn 276,4 dh-
1hnt tnp nhwp: Uw ubnwuwpulubph wydth dks phy E, pwt hwonpn
tpynt nwpws]ws Jupuwlikpp jupudhghwb 1057 dhihnt b gnin-
phwl 106,1 Uhjhnt dhwuhi: Sphlundnbhwgh wdbbwpupdp nwpus-
Juénipniup hwyntuwpbpyt] E Udphljund (ubuwbg' 20,2%, wnnu-
dupguig' 2%) b Udbphuynud (ubuwbg' 22%, wnnudwppluig
2,2%), [61]:

Uohuwwnwtiph btyuwwnwlj E vhpwqquhtt dwutimghinwljut qpui-
Juinipjut ntumdttwuhpnipjutt wpyniupnid vnwugdus njuutph
hhdwt Jpw dwbpuwdwub tbpjuyugul] jutwig dhquubknuljut nph-
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hununthwqp, tpw wpphwlwinipiniup, Jhpnyktnnipjut ypuw wgqnnn
hhdtwlwu gnpéntkpp, Yung ubnwlwb opquuubph Ypw niukgus
wqpbgnipnitp, whinwbpwpwinipniipn: Upjuwnwbpnid wjuwpl L
Juunwpyl] twb Jtpotpu hwyntwpbpws tunnuhdphnunhl wnphhun-
Unttwu Jughtwjhu Jhpnwutkphtt (TVV), dhynujuqdubphtt’ npybu
uppjuninthwqh wupngkkqh, Yhuhjulwt pupwgph, dwblupwp-
duwjut b ghtukynnghwujut pupnnipnibubph, pniddwb b phnuljuyne-
unipjut ypw wqnnn qnpéni:

Zudwdwy 2U% 10-pn JEkpwbuydwt’ wnphjundnithwq widuinid
i mphhundntiwntipng whinmwhwpnidp:

Uwpnnt Unin huyntwpbpywsé E wnuiphjundntwngubph 4 nkuwly® 7
hominis, T. tenax, T. vaginalis W Pentatricomonas hominis: 1. hominis-n i
Pentatricomonas hominis-n hwinhwynid Eu wnhubpnud, T. tenaxp® ph-
putth junnnsnwd, huly 70 vaginalis-p® htpunngnid b Uhgniyynid:

Uhquubnwlwt wphjundnthwugh hwpnighsp hbpwinguyhtt wph-
hunUntwint b (7richomonas vaginalis, TV): Uju wnwghtt wbquud ujupw-
qpty E dpwtuhwgh pdhol-dwptwpwtn Upbpkn d. Inutkt 1836p.-hi,
npp Epup dwudwbwly hwdwpydby £ hkpuningh unpdw) phngkungh pw-
nunphs, hush ywuwndweny k] hwpnighst widuudby E hkowninguyhti inph-
lhunuUntwry, (7richomonas vaginalis): Uhuyu 1912 p.-ht Znjkut wmuywugnigkg
tpw’ npubu pupwhiwghtt Jughthnh wuwwngwnwghnuwlub gnpént (h-
ukp, huly 1927p.-htt* uknwjut Swwywphny thnpuiwbgytint thwuwnn:

Uju wuwnlwind E dhwpohoubph, dwpwlwynpubph nwupl,
Trichomonadidace punwthpht, nphjununtiwnubph gbnht. swpdnil, 12-
20 Jd dbdnipjutt nwbidwdl fud wdbnpwdl pohe L: Uwnpwljukphg
snpup wknuluwyjws kb hwpnigsh wpglh dwumd, hulj hkwnht hb-
nunupd dinpulp wihpwidui punquiph thpund: Usu dupuljikpp b
whputdwt punubpt wywhnynid ki hwpnigsh pupdnqujub pupdp
wljnhynipjniup: Shnnyuquuwi thpthpnibt k, ghwundp) (PAP puniljh
Jpu ubplhynud b Jubwswudnppuyni) jupdhp hwwnhlubpny, unyn-
pupwip Epugknnphly updpp Ynphgny [23]:

Ubknwljwb Swbtwywnhny thnpuowbgdwt htwn dkjntn htwpwynp
E thnjuwbgiwl nigquhwjug mnhlt 2-17 % nhypbpnid) Jupulyus
Unphg btpbkjughtt' hnpmpjut U Stbpupbpmpput dudwbwl, wju
ntypmid mphpundntthwqp Jupnn £ wbwhnwthy 1huk], yhpuhunt
Epthuwgh ukpwljut opquitbpnid b wjnhyuwbiuy vhuyt ipu uknwjut
hwunttiwgdwl opewbinud: Quwjws upwb npwshbukph Unn gnpspu-
pugp Jupnn k ninklgyt) twlb hkyninguyhtt wpunwungpnipjudp, putth np
unpwsth wpjut vk wnjw dwjpuljut bunpngbutitipt nidinugunid ku
npphpjununtwnubph wpnwhqup: Uwuyt wppkt bkl wdhu wbg wp-
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nwnpnipniip qupupnid £ dwjpuljut funpnghuttph pugpuydwb
yuwndweny: Zknwquynud htownngujhtt tyhpbip tnokpwuiynip Yni-
nuwlbnt hwodhtt mphjununbunh tjundwdp hwpwpkpulubt fuyne-
unipnit | dbknp phpnud, nptt wnwyby qquih E qpunind yunwbklub
nwphpnid iujuwym phpuwg hwluinphundniwnught ugntint eyt
Guib nljuibkp, npntp Jiumnud Bu bwb jEhgun-Yntnwlnuwiht Ju-
pulywi mnnt dwuht’ ns unbphp qhubynnghwljul gnpshpubph,
upphsutiph, nquqqtunh dhgngny [50]:

Qubwig dnnn niphjununtthwgh tnwpwsjuénipiniup unwn 10 wb-
qud wikh pupdp E pub nqudupglubg tnin’ whljwj wpuuphw-
gpwlut nhpphg: Uw  Jiuymd £ nnuiwppug dnn - qupubh
huptwdwpplwi dwuhl: Cunn qpuijwbmppub wfjujibph jubwbg
ubnwljuwt munhubpnid hwpnigsht phdwjuytint wdkh ks hwjubw-
Juwunipmniup juwyyws b tpuph pupdp pwbtwlh htwn, high pubwlp
Juhutn dkswinid £ nguownwih pipugpnid wuywhnyting hwpnigsh w&h
b gnjuunidwtt hwdwp wthpudton yuypdwutbtpp [59]:

Uluwpu tnjwbglul bquiwlhg tkphbonnguihtt hunynijjw-
ghwtt Jutwbg 75%-h uUnwnn hwughgunid b Jupuldwi: dwpuljusd
Juwuwig 50%-p juqunud Eu uhdyundwwnhy pbhwpbtpp, hull whwju-
wnwithp nhyptpnid 30%-h Unwn quiiquuntitipt h hwyn Gu quihu wnwght
Jtg wdujw pupwgpnid [45]:

Upwnwhwpnid wnweowgubint hwdwp hbpunnguwyhtt wiphjunun-
twnp, whgtbkiny Jung uknwljwt ninhukp, wthpwdtown k, np nhdwljuygh
Uh owpp uppbungbbbph wqpkgmppuip  Uhquubknwljwh wpuljnh
$hqhninghwljwl, wwppkpwppgwluyhte thnthnjumpinibikp (phulyw-
dwghw), pH, tpluph b wy] ubtnuiynipbph pwtwlwulwubt thnthnjunt-
pntuttp b wyj: dbpp tpdws qnpénuubph wqnbtgnipjudp hwpnighsp
Jupny E wigut] dhqnil b dpnnuljuyl) wytnty, npintinhg inphg wugubkyp
ubpwlwb mnhttp b Jupwlb] wpquiunh 4qhl - hbipnnguwjhtt hwwn-
Juwdp  pH-h pupdpugiwl nhwypmd: Gpp jufunnpughiikpp Jhpw-
Jubquynud Gu, hhpuningwjht pH-p nununud E ppduwjhl, dwlwpnysh
pwiwlp hun tjugnud bk Opny dwutwgbnbbp hbug upw htn
Juwnud Eu hupunipnyt pniddwt nhwpbpp: @wuwnnpb vhgninud
wnlw dwluwpnyép ubppunidnud E hhpning nupwnwihg wowe b npw
pupwgpnid, tpp pH-p pupdpwtnid k dhtish 7,5, hull pupwnnwmhg htwnn,
tpp pH-p Yphhtt tugnid E dhtish 4,0-4,5, wiphjundntwnutpp unphg
htwn tu owpdynid ntwh dhgnil: Ujuyhuny, fuynit phpuuyhugh
pugujuynipju gypnid wknh L nttbund jpluwdupuynud (51, 57]:

Pwugh wyn, gnyjuunlibjnt hwdwp dwwupnysp swwn phs tutpghw k
wwhwbenid, mphlununtwunubpp utynud Eu hhdtwljwiunid g hngkuny,
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nnp, hswbu hwynuh k, uhtiplqynud £ hkpnngh tyhphkinud’ bunnpngkih
wqpbkgnipjut tnwl, ntunh b niphjununthwqt wybih hwdwp hwynuw-
pipynud £ JEpwpununpnnujutt muphph juwbtwbg dnwn: Ujuyhuny,
nupwnwbwnunuph opowtnid hwpnigsh wdh hwdwp hhpunnguyhtt Up-
gwuypp pupklywuwn sk [38]:

Quwywé 7. vaginalisn wdktwowwn ntuntdbwuhpjws wnphjunun-
twnt k, dhquubnwlwt wiphfjundnthwgh ywwpngbutqp (hnyht niunud-
twuphpdws sk Lkpuynudu Juplbnpynd Bu poho-pohe hwnnpnul-
gnipjul ke ukpunywé dkjuwmthquubpp, htdnjhqp, htyybu twb hw-
pnigsh Ynnuhg Up owpp mékih qnpéntkph wpnwqunmdp wpnw-
poouyhtt ypnunkwqukp b huntingkt vyhwnwynigubp (2, 11, 41]:

buswybu pnnp ptwlwt pugusdpubpp, wjtybu k) Jung unnpht
ubnwlut ninhtkpp Wuuws tu hprujuspwihtt $hqhninghwlju
wuwwnbboubpny, npnup, hsyku hwjnuh L, wnwetwghtt duiny nhdwn-
poippnit kb gnyg wiwhu tkplunidwsd wuwpngbhuht: Lonpdwpwnuuph
wuwwnibowghtt okpnh wnluynipmitp U wdpnnowlwinipniip swn
Juplinp ki guwblugws pnppnpughtt hhywinnippul hbn juwgwus
huwmtiqupnidubph wpwowgnidhg juntuwthtint hwdwp, npnug nhuypnid
tyhptiuhtt wwntboh juwjunnidp hwighgunud £ jnpdwpwunuiph
dwptpnid b uwnnpunhp hprujwspubpnid  pnppnpuyhtt ogwpuiknh
Alwynpuwit: Owsdlnn tyhpbh wuunttywht $niuljghwt yuhwywb-
Unid £ hwpulhg peholikph uhol wnlw winip juwbpny wdpnnow-
Juinipjudp: Uju poowjhtt okpunp wuwwnwupimbwwnnt £ hkpwningh 1nt-
uwigpnid Upnnuykiu wnlju ywujdwbwlwt whinwshtt yupnibwlne-
pintup unnpunhp hjnrujuspubphg wnwdtwgubjnt hwdwnp [4]):

Zhpwingujhtt wphjundntiunt wpnwpeouyhtt yupwghw k, b np-
whu wpnwpeowhtt dwljupnyys gnjunlitint hwdwp wthpwdton L, np,
puypuykiny dwlbkptuwghtt jnpdughtt okpup, wnhtqdh dwlbpbuwght
twhptjuht pohoitiphtt jud wpwnwpgguyhti dwinphpuh wy poguyhle b
ny poowjhlt pununphsubph: Behotph, Uplpnopquithquukph Yud wy
dwljipbuttph Ypuw wnhbqhwt hwiugkgunid k dJwdl wmquun nnugnn
dwljupnysh wagdw wdbknpwdlih, npt wygbjh pwpdnit b uypsnit k [21],
(uly.): Ewyhpthnghnubtpht wdpwbtwnt hwdwp hwpnighstt oguwugnp-
énud E Uh owpp wnhkqhy dUnjklnijutp, npnig wjnhynipmitp wuwy-
dwbwynpyws L Epjuph hnuubpny [34]: Unweht tjupwgpusd wnhk-
qhulkpp dwljkpbuwght punuibipught uyhinwlnigbp b AP23, AP33,
AP51, AP65, AP120 [19]: Upwughg AP65-p hudwpynud b wdktw-
Juplunpp. hmju-AP65 sh&nijuyjht IgG hmjudwpdhtutpt wpgbjulnid
tu mphhundntunh poowjhtt wnhtqhwi, npp sh wnwewunid, kpp tniyyup
Yhpwnynid £ wy] wnhtqhutbph Jpw [20]: Ywskinig hbwnn 7. vaginalis
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poholitpp ymunwlynid &' dbwnpbin wudbnpwdl peholitiph qquyh
wqplquuntp kyhpbih dwltkpbuh ypu [5]:

Uhwp. A -T. vaginalis-p utunpuyhtt dhowquypnid, B - byhptjhnghwnht
wnhtqus 7. vaginalis-p C- wdbnpwdl thnfjuwljtpuydws T.vaginalis:
Petrin D., Delgaty K., Bhatt R., Garber G. “Clinical and microbiological aspects of
Trichomonas vaginalis”

Poouyjht winhtkqhwyh dniu uplnp dhotinpnp dwlbpbuwght
1hyndnudpng hjuit k, npp Juyynd E tyhpbihnghnutph Jpu wnljw
galectin-1 uyhnwlynigh htiwn [14, 48]: ®npdwpupuwlut yuydwbubpnd
Juwnwpws ntumdbwuhpnipniiubpp gnyg ko wdky, np 70 vaginalis
pohoutipp, npnup tpuwypbunmd G (hyndnudngihjuh dnjkElnyp
thnihnujws dwbkpbuwghtt dbwgnprubpny, qquihnpkt tduqtgunid Eu
upwtg Yusniimipiniip b ghninunnpuplnmipniip dwpgnt hhpnngught
twhptih pehotph Jpw [8]: 9qhgkpwinkhhn-3-pnupwin  nkhpnpn-
gthwqp GAPDH, T. vaginalis-h dmljtkptuht bpuypbugwsé bu kY uyh-
wnwljnig L, npp tnybybu tipgpudqus L wnhkqhwgh ypngbunid [30]:

Eyhptjught pohoutinh dwljtptuhtt wnhtqhw dpnpny qnpént k&
wuwpnglbkgnid: Uwljupnysh wdpwugnidp ghnnwunpuhl £ b unynpw-
puip hwbigkguml £ phpwipu pooh 1hqhuh b bujhpbjughti gkpnh bpnghugh:
NMwpwqhwnh ghnnunpuhmpjuip tywunnmd b tpu wpnuqunws
wwppkp  gnpénbubp,  huswhupp ki jwpbwppnil,  hhnpnjhnhl
$tpubkintbpp hhwimpnuhnuqui, ghynghnyuqubpp, dmghtwqlbpp,
wnhbqhuttpp, ppnt dnudwwnwqp b wy: Uju gnpéplupwugubpp hpw-
hpmd L Gwlb poppnpuhtt wunwupuwbp peunhbbkph wpnwqu-
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nnudp b puntinghwnubph dhgpughwt [14]: Unynpwpwp pohoubinh
nstismugnidp sh ukpwpnud pwugnghwingp. wnhtqybnig hknn nmwpws-
Ynud Eu npdwpwnuuph tpiuyupny b dhopoowhtt tnwpwédnipini-
Ubkpm], pujpuymud byphptjuyht dhgpeouhlt juwytpp, puqu punuipp
pwthwighkng Eupwbwyhpbjuyhtt hmudusp [28]: Ewhphkihnghwnttph
Juwunidp wuydwbwynpjuws £ twb kyhpbjught pphotubph duljupnysd
dhotunppuynpyws wwynuungny, npp jujujus £ CP30 ghunkht wpn-
wnbwqubph wpunuquunnidhg [29]:

Onpdupupulub Swwywuphny wyugnigyus E il inphjundn-
twubph wyowjhtt niphttpny wnknuowpddwt b wyrwjhtt hwtgnyg-
ubpnid ywhpuhuntint hwjwiwjuwinipmniup tnybwbtu [9]:

Utpjuymuu peguyhi ugnghingh bt ghinnhgh hwdwp pohe-
ubphup dwtwskint gnpénid LS nhp £ wnipynud dwjupnysh dwltptuht
nbnujuyywsd ny uybghdhl dwiunquyhtt plluhsubpht: Uwbngp
ntnuljuyjusd £ tyhpbjught pehettnh, (kjynghwnttnh, Ephppnghintkph
dwljipbupt [39]: Mupwughwnh JEtuwgnpéniubnipjut hwdwp Juplnp-
Ynud £ hmnljuybu Ephppnghwnubph puyjpwniudp: Lwth np 7% vaginalis-
nud puguluynud E thyhnubp uhtptqbnt ntbwlnipiniup, Ephppnghwn-
ukpp Jupnn bu (hul] fwpyuppeniutph hhpdbwlwb wnpmnipp, pugh
1hwhnutphg tpupep bu juhun juplinp ubquignip b htyybu upgtg
Jbplnud, mthpwdbown E winhtqhy Unjlynyubph winhynipjut hwdwp
[16, 49]:

busytu tpdkg Yybplunid, hhuwiunmpjut wupnghubkqnid juplnp-
Ynud k twlb hwipnigsh Ynnuhg wpnnuquuyws dh pwpp niskih qop-
dnliikp ghunbhtt ypnnbwqubp b P270 huniingk uughnwynigibp [1,
24]:

Shuntht wpnuntwqubpp $Epdbunukp i, npntp dwubwljgnid Eu
uy hnnwlnigubph puwjpuydwip: Sphjundntwnuyhtt wju $Epdbunubpp
pujpuymu &b htpuinguwjhtt fwhphih puqu) punuiep b tuyhpekihn-
ghwnubph wy pununphsubp, tkpuejuy htungnphup, $hppnublunhip b
Ynjugk IV-p [18]: Zmwnljuytu Jupunpynid £ uklptinnp IgA -h puy-
pwynidp, npp, huswbu hwjnuh k, wnbknujht hnudnpw) hunit hwdw-
Jupgh Juplnp gnpént b Uju mskh dbpdbkunttph Epuypbuhwt
tyuwuwnnd £ TV-h wnhtqhujh b ghnnnnnnpuhlnipjut wnwepupwght,
nnt k| hp hEppht tyywuwnnid £ tnhpng opquithquh hunit hwdwlwpghg
luntuwthbniu [42]:

Uju Jhpnyktn gnpénuttph dké dwult wpinuquunynid £ nuuw-
Jub Eupnuyjuquuunhly guig - @njohh hwdwihp wprnuquuujut Uk-
huwtthquny, pugh wju nuuwljut ninnig, wywugnigyws L, np hkown-
gujhtt nphjununtwut odnyjwé E twlb Jphpnybun uyhwnwlnigubph
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wpunwnpdut ny unynpuljub nu]llhhpbg‘ 1hgqnundw] ninh b wpunw-
poouhli Ytqhlynyubp: dpghtiikpu ks nhp mubb pehe-pehe hwnnp-
nuljgdwut Uk (npppununtiwy - wy) dwlwpnys, nphlundntw - kuyhpt-
luhtt pohe), [56]: dkqhynyubpp (Eyqnund) wupnibwlnmd kb wydbih
pwitt 200 uyhwnwlnigutp b phy pwbwlny ghubnmhljulub Wynip (dsRNA),
[6]: In vitro b thnpdwpwpwlut jEunuwuhtubph Jpu junwupdws htnw-
qnuinipjw nyjwjubpny hwuwnwwnduws k, np Jkqhlynyubpp thnpowgqnnid
kU phpwju pooh punwupuiht gihynquuhungihjubtph htwn b Eugn-
ghuingh dwbwwwphny hwyniynid phpwh peoh Uhpumd wnwyg ph-
phny npuitg nhupmblghwb: dkpghtihu punphpy wppjununtwyukpp
twl hEownnipjudp opowignid Eu dwljpnopquithquh hunttwpwwljuit-
wuonyuulul wju Yud wji wunbbop, wlbht' Juquuwnistyng wyi:
Ophtul tipuilig wmgpbuhwl llndunhlﬂ‘ihmb hwdwljupgnid hwgkgunid
bt nduybdbunughtt hdynunbtughwh  pwguntiny wnphhndntwnubph
Yndy kdktnh vyhwnwlnigutph Ynnuhg thqhuh Eupwuplyytnt gnpépt-
pugn [36, 44]:

dkpp wodws Jhpnykun gnpénubpp hynrujusputpniud phpnud G
Unpdninghwljuts vh owpp thnthnpunipiniuutph, npnup wpnwhwynynd
tu nphghubpughuyny, ntuljudwughwny, wpnhdbpughwyny, dbwnw-
wwqhuyny, jhudnhny nwppkp, hhunhnghnbp, wjuquwinhly pohgubp
b 1Eynghnubp wuwpnitwlng poppnpujhtt kputhpwph dbwynpnidny:
Npnp htinhtwlutp bk ku, np Jw hkpunngh b wpquunh Jqhyh ku-
pubyhpbtjuht tknwighngkubq [62]:

Uwlupnysh dwltptuhl, pugh wnhkqhtubphg, bpuyptudus tu
il Uh pupp huniiingkt ghynupninkhykp” P270 b P230: Unynpupwp
Jung ubnwlwut nminpubpnid upwbp Bupwplynmd i Ynudnpdwughnt
thnithnpunipnitibph, npnd b juntuwthnd Bt hunit hwdwlwupghg:
Pupdp huntungkt wju wunhgbutbph owpnitwjuljut wpnuquunnudp
Jupnn k skqnpugul] hwlwdwpdhtubpp jud ghninunnpuhly T (hudn-
ghwuktnp [3]: Pugh wyny 7. vaginalis-p fupnn E wuwnyt) nthpne tnwppkp
uuy hnnwlnigubpny, hugh wpyniupnid hunitt hwdwlwpgp dwjupnysht
sh dwmiwuynid npyku onnwp [40]:

Swppbpnid k. mphlundnthugh pupd (Uhtish 2 wdhu Junbdnt-
pjul) b ppnuhly (wykh put 2 wdhu) dukpp: Ewupd wphjundnthwqb
npuwn pupwgph (hunwd E unip (spuppugus b pupnugws), Eupwunip,
dqdqus L ul‘uullumulhh‘z (puptws, nphjununtwguljpnipjniy), pun
dwipnipjutt wmunhdwth phpl, dhohl, dwip:

Cuwn pnppnpuyjht gnpéplipugh pinhwing nknugpnipput’ wup-
pipnud B ubpwljut b wprnwubknwljutt mphlundnthwg, hulj pun dwu-
twlh nknunpmpjut’ Uhquubnwlwi hwdwlupgh uinnpht hungush
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(Ynipgpwn, Ynpwhw, Eyun-b Eugngtpdhghwn, nipbephl, wupunmptp-
phw, pupninihihw), thnpp Yntph opquititkph (Fugndtinphun, uwwht-
ghwn, oodnphw, ghunnhw), hsyku twb wy nbknugpnipjut wiphjun-
Unhwq ($uphughwn, winughihwn, ypnljunhn b wyj): Mpngtup punpny-
Ynud E puquuoguwipuwjunipjudp: Uhquubtnwljut hwdwlwupgp Jupnn
winwhwpyb] wdpnne tpupmipjudp dhqnilihg dhtsh Ephludubph
wwpkiphtwl b niyduyhg dhtsh ddwpwbibp, wkjht’ dhish npn-
Juyuwdhqg, uwljuyt gonpéptpugn unynpuwpwp vwhdwbwhwlymd k
htipinngny b dhqminy (niplppphw), twb wpgquinh Jqhlh b ghijuyht
Junnnyuyh npduwpunupny] (Fyqngtpyhghwn, tunngbpyhghwn): Sphjun-
Untwnubtpp, h mwppbpnipnitt gnunpbwygh, gipuquiuguybu whinw-
hwpnid B vnwthwl Eyphpbjughtt hniudwspp, npnd ) wquydwiw-
Ynpwd £ Jutwtg ununn hhdtwlwiunid htjwnngh, wpquiunh 4qhlh
htounnguyhtt dwuh, uinnphtt hgninhubph wpnwhwpdwdp [22]:
Sphjuninthwqp whwhy htpungwjhtt qupwly E nph wphjundn-
twnujhtt whinwhwpnidp unynpuwpup qupquind £ wnwetiwyunpb:
Zbiowingh npdwpunuiphtt qupquinid i hbkownn wpnitwhnunn Epn-
qhy-funguyhtt dwybptutkp, nphtt unynpupwp dhwinwd £ Epypnpnught
dhipndnpu: Twn punpny tu qun jupdhp gnyuh wtljubnt pstpp
(colpitis maculosa) L |npdwpwnuuph dwltplnyphg thnpp-hty pupdp
hwwnhwynpmwdubpp (colpitis granulosa): Colpitis macularis ud bjw-
juwudwlt wpquiunh yuwpwingp (Enwihtt wpnmibtugbnnidubp) tjuwn-
ynud £ dnn 2-5%-h unwn, phkbh Ynynulinuyhwih phypnid uw pwpd-
pwiund E dhtsh dnwn 50%: Zbkowingh hbkwnht Juwdwpubph opowtnid
unynpwpuip Ynunuljynid E pupwjuwnpdwghtt wpunwungpntly [58]:
Uhdyundwwnhl dutph dwdwbwl unynpupwp wnwohtt nuwuw-
jut whinnwithop htipningujhtt wpunwnpnipniut £, npp gpubnpynud &
nbwypbph wybih pwt 50 %-nd b wuwydwiwynpjws b ubknwljuib
npufunnid puntupy [Eynghnwihtt hupppinpughwihg tyhptih pehe-
utph dwhywb wwwndweny, hiusp btywuwnnud £ pnppnpdwiip b hwb-
qiigumid hbkowninguyhtt hEnniynud puquwdl Ynphquyht 1Eynghwnubph
wykjugdwt: Yuplnp k o), np qupuljh wpwnwuhyubpp ghljjught Gu b
wykjh hunbkuuhy nquonwbughtt pppwtinid, pwuth np tplupt wqpb-
gnipjnil nith dwlwpnydubph wquwpngbutqh ypw: Unynpwpwp Yihth-
Juljut yuwntipnid wybjwinwd b pnpp b ghgniphw [46]:
Zuunwwnyws thwuwn L, np hnhutph Unn wphlindnithwqt wgnpnid
t hnhnipjub pupwugph U kph Jpu hwigkgtny gusp puony unpu-
Shuukph sudbnil, wunupwnuuputph Junudud gunndwub b Junu-
dwd Sutinwpbpmpjui: Uuqud Mann et al. gnyg b wdl) juy dwy-
puut wnphjunUdntwnuyhtt Jupuwlh b GpEuwbbph  htnbEjunniug
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huwtiqupnidubph dholi [27]: Unnuuwlh wqntgnipnit E hwdwpynid
twl tnpwsth uknwljut opqutibph b pppUdwywuh Jupulnudp sttnw-
pEpwlut ninhubpny wugubint dudwtiwl [54]:

Sphjununtthwugh pupwgph b pwpnpnipnibubph dbke jupbnpynid
tl bl htipuninguyhtt Uhipndinpuyh thnthnpunipmiup b wy) Jupuljutph
htwn gniquljgdwts nbhwptpp, npntp owwn phypbpnud whpwupkiyuwun
wqnbgnipnit ki pnnunud hhpquimmipjw Gph ypw [13]:

Zujnth kE np wnnne Jung dnwnn htpowingh phngbungnud ghpw-
lopniud Eu Juplwppent wpwnwngpnn Lactobacillus sp. puljunbkphwubpp,
npnup ) wywhnynmd u hkownngh ppyduyhtt pH 2,8-4,2 dhowjuypnid:
Sphpjununtwnutpny Jupulnudp phpnud £ Jtpp ipdws pujuntphwuknph
pululh juhun wjuqkgiwi tywuwnkng hbsnngh hhdiuyiugdwin
(pH- 6 — 6,3): Luljuinpughjutipp wuypwpnd Eu twb hbkownng wugud
whinwsht dhjpnopquithqukph nhu’ dpgulighyny pinhwimp uibnw-
yniptph hwdwp, htyywbu twb 9pwsduh whpopuhnh wpunuquudwh
Uhgngny, npp poitiwrynp b dp pwipp puljinbphwy Jughting wpwgwgnng
Uhlypnopquuhquubph hwdwnp, huswhuht & Gardnerella vaginalis-n [10]:

Zhnwgnuumipinibibph wpyniupnid wupqyty E np pujunbphuy
Jughtingh b wphhindntwunuwihtt Jupuyh dhwdudwbwljjum wefuynt-
pintult nidinugunud £ hunit yuwwnwupiwup pednlhtubph wpnwuwqun-
dul nidbinugdwt dhgngny, huyywbu twb wwqbgumd L SLPI-u
(secretory leukocyte peptidase inhibitor), npp wuownwywunid b tuyhptp
ubkphtiuwghtt ypnunbkwqubphg [13]: SLPI-t niuh hwwyhpniuwghtt wqnk-
gnipniy, b wyu dbpdktnh dwlupnulh hotgnudp wnphhinudntwnh
wnwowgnwd tyhpth Juwudwt htn dbjunbtny jphun pupdpugund b
UPUY b UNY, Jupwlybint nhulp:

Zunul] UnjEynyyup dbpuwuhqudutpp, npnd wippfundntwunp k-
dSwgunud £ UPUY-ny Jupuluwb nhuljp, phnbu wuhwyjun &b, pth
wnwowpldws b thnpdwupljws Eu npuughg up puthup: busybu uyytg
Jtplunud, wmphpundntwnutpp ppdwpwunuipnid hpwhpnid B nidhn
hunit ntwljghw, npp tbpunnid £ wmbnuphtt pnppnpnudp b (hddpnghun-
ukph nmi dwlpndwugph dhgpughwi: Uju thwuwnp dbdwugunmd b wyh
pohoutiph phip, npnugnid unynpuwpwp qupquinid £ UPUY-h Eugn-
ghuinphngp b nwpwéymd opquithqunid: Fugh wyn, mphlundnuhwqht
punpny hkpuninguhtt wpnwunpnipiniut hp htpphtt wykh t didugund
qnigpultpny Jupuldwh nhuljp [33]:

Qpulwunipniihg unwugqus wndjujubpny Uhpukuh  Ynnuhg
wnwohlt wmqud ujwpwqgpyl] E dwpym hwdwp Gplint wupunwnhp
Uwlwpnys Mycoplasma hominish W Trichomonas vaginalish wun-
ghwghwi [35]: M. hominis-p puwnn hwdwh hwtnku £ quihu tugnuhd-
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phnwnpl dling b in vitro wuydwbubpniud pupdpugund £ pnppnpudtin
ghuinihtutph wpnuwquunudp [15]:

Ukpluynidu mpppundntthwugh dudwbwl jphun juplnp gnpént k
hwdwpynud wnphpjunudntwnubph Jupuljjuémpmniup Lugnuhdphninhly
nphpjununtiwu yhpnwubbpny: 7richomonas vaginalis virus (TVV)-n tpl-
onpw [Fu wupnitwlnn Jhpniu E [37]: Yuunwpdws Jhpniuwpw-
twlwt hbkwnmwgnunipniutipny wphndntwu Jughttwhuph Jupul-
Juénipniip TVV-n nmunwuind k juju opowtwljutipnid: Uh pwth
niuntdbtwuhpnipiniuiip (Ynpbw, Ppwt, Bghywnnu, dhihwyhutp) wp-
Awlugply & guép Jupulduénipmit’ dnn 14-20 % [12]: Ujuniw-
dbtuyhy, pwquuphy wj hbEnwgnunipmpibbbp wpdwbwgpl; Eu
Jupuljwsnipjub pupdp dwlupgul 40-100 % wipnne wohiwphnid
[32]: Uju inynuuyhtt mwuppbpnipmiuutpp jupnn B wuydwbwynpdus
1hubt] mkjuuhjulwb b jhuhjulwt Jh pupp gnpénuttpny:

Sphjununttwu Jhpniutipp hwdwpynmd B juyd hwpdwpbigdws
nphpjununtwnubphtt wytybu, np tpup wpwewgunid Eu phs Juwuw-
Jup wqpbgmpnit twpujEunuihubph ypw b whywind &b hhd-
twlwinid ny ghinnyuphl b Upnnwljwubh Jupul [60]:

Uyugnigqus k, np wju TVV-h wnlumnipniip dkdwgunid Lk
T.vaginalis Yhpnijkunnipiniup, dwubwynpuwbu Jhpniubtpp wbwg-
ynud k TLR3-h (toll-like receptors-3) htwn thnpjuwmqntgnipjut wpyni-
pnud, npp, hsyku hwjnuh k, wjnhjuginid £ ghnnlhttughtt ypnpnp-
pnpujhtt Juulunp: Sphjundnuhwgh dwdwbwl TVV wnlwnipniup
Jupnn £ wpwowgub] huntbwghtt yyuwnwupawth dhgh 30 wuqud nidk-
nugnud  pupdpugibing Jupwlh swipmpmiip b wkh oipe pup-
nnipnibiubph phuljp, htywhuhp bt wunupunubptubiph ywwnpnudp
Junudwd sutnwpbkpnipniup: Uywugnigduws b twl, np wyju wqpk-
gnipiniup hwmnjuwbu wpnwhwynyws E pujuntphwy Jughtingh dhw-
dudwbuljju wnjunipjub nypnid [13]:

TVV - qupuljuémpiniip Jbpuljupquynpnid E twb pupdp
hunitungbunipjudp odnjws P270 uyhwnwlnigh ghnnuyjuquuwnhl nu
punuiupwiht tpuypbuhwt b ghunbkhtt ypnnkhttwqubph npuljwuyut
n1 pubwjulwb bpuyptuhwt [42]:

Spppjununthwuqujhtt qupwlh whinnpnydwt hwdwp wnwewnl-
yYnn dbpnnutpp hhdtwjuwinud tkpupnid Bt dwbpunhunwljwght, dwb-
ptwpwtwlui, hpunttwpwtwljut, hdnttwdpninpbugbtivnwghtt b dnk-
Ynyujhb-jEuvwpuwtwlut (MTNR-hbnwgnuinipmnil, Yol hhpphnhqu-
ghw) Ukpnnubkpp: Pwug punilp dwipunhnwulnm] dwljwpnysh swp-
dntwlnipjut hwjntwpbkpdwdp, muh dhush 65% qquynitnipnii:
T.vaginalis-h guwuput nith pwpdp uybghdhlnipnil, vwjuyu gudp k
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whnnpnoudwt qquyniinipmnitp: Zwdbdwnmpjut hwdwp jupbh
k], np NTr hbnmwgnuinipniup, npny quuwhwwnynid £ phnw wnnt-
poijht qhkuh  unjtnnhnujhtt hwenppwlwunipniip, niuth  97%
qquyniimpnit bt 98% mipwhwnlmpmb (Uwhptwpwbwljwip’ 70%,
dwipunhnwlughp * 36%): Pugh wyy Udnjkynuyht-YEiuwpubuljwi
hEwnwqgnunipjut dbkpnnutph Jhpuenudp htwpwynpmipinit £ wnwhu
hwjntwpbptint mphjundntwnubph Jupuljjwsnipjniip mphjundntiuu
Jhpniutbpny, juwnwpkint nputg nhywynpnudp 7, 17, 38, 53]:

Sphjununtthwugh pniddwt hwdwp npybu ptnpnipjut ghinudh-
ongubkp ukpluynidu wowewplynid ku 5-uthunpnhuhnuqniuyhtt pwipph
hwjuwywpughwnwp ninudhengubpp [52]: Zwjuywpughnwp wqpb-
gnipjniup juywuinid £ dwljupnysh nhnopu hwdwlwunpgh Ypw niubkgusd
Supdwdp, dwubwnpuybu Juwbny phnntnopuhtt uyhwnwlnigp b
wpgbjuytiny phnntnopuht nkgnijunwqp [31]: Uwubtwghnwlut gpu-
Juinipjutt nuunidbwuhpmipyut wjujitpng wwppkp Gphypttpnud
nphpjununtthwugh pniddwt hwdwp hhpdtwlwinid Jhpwunynn dkwnpnuh-
nuqnih tjundwdp ghnynd E juniinipjut pupdpugnid [26, 47]:

Yhnuljuniunipinithg quunn hwdwhiunby u npupdk] mphlundn-
Uhwgh puppmpibitpp b dwiupupduljui, U ghikynnghuljwi
wpwlwnhluynid, wbqud Jupwlh mnkgnyguyhtt Jupdwt b opqu-
uhquhg qupwyh Ehdhtwghwh phypmd [55]: Uw hwdwp pugu-
upynid £ dwlupnysh pupuydut nhypmd’ Hugnupdphnnhly dhlypn-
opquithquutph wiphlundntwudhpniu, dhjnuypuquw, wpnwph dhew-
Juypnud hwynudbing b wbknuyhtt hpdntwpwtwljut mknuowpdtnph
wykjugdudp [25]:

Yupkih E Eqpujuguby, np stuyué jubwtg dhquubnwlwb nph-
Jununbhwqh dwuhl woljw ghnwlub dbs nbnbjunynmpuip sun
hwipgtp ghntiu Juphp niukt wybkih pnpugyué hknmwgnunipjniutkph:
Zunjuytiu wthpwdbon b phpuylnhl unp nwqUuupnipniuttph
Upwlymd’ Yhpwnkn] wwppkp hwlwpnppnpuyhtt dkpnnubph hudw-
npmuipiniiikp U phpwuwyhtt phpwwhw ny dhwgt ywpwughnh, wyb
upw uhdphnuubtph nbkd, puth np YEpohuikpu tuwjuinpbt wqnnid tu
hpjutnmpjut wwpengkubqh, Yhuhjulwh pupwgph, pupnmpynii-
ubkph b Eph Ypu:

Chapniinfué F02.04.24
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Oc00eHHOCTH M0Yen0JI0BOr0 TPUXOMOHMA3a Y KEeHIIUH

P. A. A6pamsan, I'. K. I'apasn, JI. P. A6pamsn, C. O. AGpamsH,
K. C. Iixyaaksn

ITpenctaBnen 0630p JUTEpATYpbl U PE3YNBTATHI IOCICIHUX HCCIECIOBAHUN II0
KEHCKOMY MOYEIOJIOBOMY TPHUXOMOHHMAa3y. BceM Mmpe MOYENOIOBOH TPHXOMOHHA3
SIBIISICTCA BTOPOH TIO paclpoCTpaHESHHOCTH HH(EKNHeH, INepelaroneiicss IMOIOBBIM
IIyTeM W, MOCKOJIbKY 4Yallle BCTPEYaeTCs] CPeAU CEKCYaJIbHOAKTHBHOTO HACENIECHUs, B
HacTosiliee BpeMsi OH IpuoOpeTaeT Bce OoJbliee 3HAUYEHHE KaK BAaXHBIH STHOJIO-
rH4YecKuil (akTop penpoayKTHBHBIX 3a00J€BaHMH W SIBHO CBSI3aH C CEPbE3HBIMHU
mpobsieMaMy OOIICCTBEHHOTO 3ApPABOOXpaHCHHs. Y OOJBIIMHCTBA JKCHIIMH U 3Ha-
YUTEJIBHOTO YHCNAa MY)KYMH TPUXOMOHHA3 NMPOTEKaeT OECCUMIITOMHO, BCIIEICTBUE YETro
YaCcTO YIYCKAacTCsA BO3MOXHOCTb JAWArHOCTHUKHA W JICYCHUA. PaCTymee KOJIMYCCTBO
JaHHBIX O TOM, YTO JHIOCHMOMOTHYECKHE MHKPOOPTAaHM3MBI BIUSIOT Ha BUPYJICHT-
HOCTH NAaTOT€HA, KIMHUYECKOE TCUeHHE MH(MEKINH U Pa3BUTHE OCIIOKHEHHH, TpeOyeT
JaTbHEHIIEeTo N3yIeHHS.

Features of female urogenital trichomoniasis

R. A. Abrahamyan, G. K. Ghardyan, L.R. Abrahamyan,
S. H. Abrahamyan, K. S. Julhakyan

A review of the literature on female genitourinary trichomoniasis, results from
recent studies on it is presented. Genitourinary trichomoniasis is the second most
common sexually transmitted infection worldwide, and because it is more common in
the sexually active population, it is now gaining importance as an important etiologic
factor in reproductive diseases and is clearly associated with serious public health
problems. Most women and a significant number of men with trichomoniasis are
asymptomatic, which often misses diagnosis and treatment. The growing evidence that
endosymbiotic microorganisms influence the virulence of the pathogen, the clinical
course of the infection and the occurrence of complications warrants further studies.
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Butamun D u OepeMeHHOCTDH: cCOBpeMeHHOe
COCTOSIHHE BOIIPOCA

A.M. AMﬁapuyMsml, I'.I'. Oxoes’, A.IL Iorocsin’

"Meouyuncruii yenmp «dpebyrur
0087, Epesan, yn. Tumoepaosn, 14
2ETMY um. M. T epayu, Kageopa akywiepcmea u cuHekor02uu axyiomema
HOCMOUNIOMHOZ0 U HENPEPLIBHO20 0OPA3068aAHUS
0002, Epesan, np. Mawmoya, 22

Kniouesvie cnosa: Butamun D, GepeMEHHOCTh, OCIOKHEHUS OCpeMEHHOCTH, IMPEdK-
JAMIICHs, TECTAIlMOHHBIN caXapHBI nuaber, 3a/lepKka pocra
mIoaa

B sHI0KpUHHON cHucTeMe YenoBeKa BUTaMUH D urpaer onmpenemnstonyto
pOJIb B TOMEOCTa3e KalbIMs, MUHEpanu3anuu kocteil. Kpome Toro, oH ydact-
BYyeT B PEryJsHMM MMMYHHOW CHUCTEMBI, BIHMACT Ha MpOjudepannio KIeTOK.
Heo6xomumo oTMETUTb, 4TO BUTAaMUH D He SBISETCS «UCTUHHBIMY BUTAMUHOM,
TaK KaK OH MOXKET OBITh MOJYYeH SK30I€HHO (C MuUIleil), Tak U 3HAOTeHHOo [1].
Butamuna D mpezncraBneH rpynmoit sKHpopacTBOPUMBIX OHOJIOTHYECKH AKTHB-
HBIX BEIIECTB, U3 KOTOPHIX HanOoJiee 3HAYMMBIMU CIYXaT IPrOKATbIU(PEpPOT
(Butamun D2) u xonekansimdepon (Buramun D3) [8].

Butamua D nmpkynupyer B CBSI3aHHOM BHJIE€ C BUTaMHUH D-cBs3bIBaro-
M 6enikom (Vitamin D-binding protein — DBP), KOTOpbIii THAPOKCHIUPYETCS
B medyeHu mo 25-ruapokcuButamuny D (25(OH)D), a 3arem B moukax c
noMomiplo 1-anmbda-ruapokcunassl o  1-25-gurunpoxcusuramuny D (1 -
25(0OH)2D3), KoTOpblIii ABJISIETCS aKTUBHBIM MeTabouToM [15].

Ompenenen psig (akTopoB, BIUSIONMX Ha ypoBeHb BHTamuHa D. K
(dakTOopaM pHCKa CIEAyeT OTHOCHTh BpEMsl TO/a, STHHYECKYIO MpPUHAIJIEK-
HOCTB, HHIEKC Macchl Tena [27, 36].

[ToMrMO OTMEYEHHOTO, OEPEMEHHBIX W KOPMSIIMX JKCHIIMH CIeIyeT
OTHOCUTBb K TPYIE PUCKAa MO Pa3BUTHUIO HEAOCTATOYHOCTH WM JeHUuuTa
ButamuHa D. B 3TOT mepuon opraHu3M >KEHIIMHBI MPETepreBaeT psiji cephes-
HBIX (QU3MUYECKNX M (PU3HOIIOTUYECKUX U3MEHEHUH, 00yCIOBIEHHBIX MOTPEO-
HOCTSIMH peOeHKa. OTH W3MEHEHUS M NPHUBOAAT K IOBBILICHUIO PUCKa Je-
¢unmra BuTaMmuHOB 1 MuHepainos [30, 52].

UccnenoBanms B CIIIA mokazanm, 9To HU3KWN YpPOBEHH BUTaMuHA D —
pacIpocTpaHEHHOE SIBJICHHE BO BpeMs OEPEMEHHOCTH, OCOOCHHO B IEPBOM
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tpumectpe: 50 % wmatepeit u 65 % HOBOPOXIEHHBIX WMEIH 3HAYUTEITHHBIN
neguuuT BUTaMuHa D mpu poXKIEHUH, HECMOTPSl HA TO, YTO >KEHIIUHBI eXe-
JHEBHO BO BpeMmsi OepeMeHHOCTH npuHHManu BuTamMuH D (400 ME B ogHoii
J03€) W BBIITMBAJIM JBa CTaKaHa MOJIOKa, oborameHHoro sutamuaoM D [53].

B oGcepBarnmioHHOM WHCClleoBaHUH, MpoBeaeHHOM B HOxHoit Kopee,
YCTaHOBJIEHO, 4YTO 89% JKEHIIMH JETOPOJHOIO BO3pacTa HMENH HHU3KUE
KOHLIeHTpaluu ButamuHa D [42], a oGcepBanmoHHOE MCCIIeI0BaHUE OEpeMeH-
HBIX JKeHIIUMH B VpaHe mo3Bonmio ycraHoBuTH Aepuuut ButamuHa D y 58%
xeHmuH [12]. 56% erumnerckux KEHIIWH ISTOPOIHOTO BO3pAacTa MMEIH Je-
¢uuuT Wi HemocTaroyHocTh ButamuHa D [26]. B IlIBeuun Gonee Tpetu Gepe-
MEHHBIX )KEHILH UMEJIM HU3KUii ypoBeHb BuTamMuHa D [37].

[IpuBeneHHble (aKkThl CBUIETENBCTBYIOT O BBICOKOH pPacHpOCTPaHEH-
HOCTH HEAOCTaTOYHOCTH WM AeuuuTa ButamruHa D y OepeMeHHbIX.

3a mocneaHee AecATUIETHE MPOBEICHBI UCCIEIOBaHUS, JTOKA3bIBAIOLIHE
BIMsSHUE JIedulmTa BUTaMHHA D BO BpeMsi OEpeMEHHOCTH Ha 4acTOTy He-
ONaronpusATHBIX MEPUHATAIBHBIX, (ETAIbHBIX M HEOHATAIBHBIX HCXOIOB:
aprepuanbHas runeprensus, npeskiaamncus (I13), OGakTepmanbHBI BarmHO3
(bB), recranuonnslii caxapubslii auaber ('C/I), BBHIKMIBIIH B TEPBOM
TPUMECTPE, CUHAPOM 3aJepKKH POCTa IUIoJa, mpexaeBpeMeHnbie poast (I1P),
HU3Kas Macca Tesla IpU POXKICHHUH, HapylIeHHEe SMOPHOHAIBHOIO CKEJIETHOTO
(bopMupoOBaHHs, CHIDKCHHE KOCTHOM Macchl [4, 13, 18, 46].

Y JKEHIIMH C BBIpOKEHHBIM JaeduiuToM BuTammHa D B 3 pasa wvarie
B aHaAMHE3€ OTMEYEHO MPHUBHIYHOE HEBBIHAIIMBAHHWE, a HapylleHWEe (YHKIUU
LIMTOBUIHOM >KeJie3bl AMAarHOCTUPOBAHO y Kaxaoi Bropol. Cpenm OCiIOX-
HeHuid OepemeHHocTH B | TpuMmecTpe y 86% BbIsIBIEHa yrpo3a HpephIBaHUS.
[Ipr 3TOM 4YacTOTa W BBIPAKEHHOCTh CHMIITOMOB HAMpPSIMYIO KOppEIHpyeT
¢ ypoHeM ButamuHa D [5]. VcraHoBieHs! Ooiiee HU3KHE YPOBHU BUTamuHa D
B IEPBOM TPUMECTPE y JKCHIIMH C HEBbIHAIIMBaHHEM OepemeHHocTH (86,1
HMOIIB/T), 4eM Y OepEeMEHHBIX C (PU3HUOJOTHYECKHM TeUeHHEM OepeMEHHOCTH
(123 amonw/m) [32].

MexaHu3M ydacTusi BUTaMHHa D B CaMONPOW3BOJILHOM IPEpPHIBAHUH
OepeMEHHOCTH, BEPOSITHO, MOXET ObITh OOBSACHEH JKcmpeccueil QepmeHTa
CYP27B1, aktuBupyromiero sutaMuH D, B nenumayansHOi 000JI09Ke MaTepu u
TpodobiiacTe TIOMA Ha paHHUX cpokax OepemenHoctn [54]. Ilmarenra
SIBIIIETCS] KITFOYEBOM TKaHbIO JUIs HakoruieHus kak 25(OH)D, Tak u akTuBHOTO
1,25(0OH)2D, uTto oka3bIBaeT BIMSHUE HA MHBA3HIO TpodoliacTa, peMoIeInpo-
BaHHUE IUIALCHTAPHBIX CHUPAIBHBIX apTepuid M (YHKLIUIO MMMYHHBIX KIIETOK.
Bo3moxxno, uro HE3KHI ypoeHb 25(OH)D B ChIBOpOTKE CITOCOOCTBYET MaTo-
(U3NOIOTHY HEBBIHAIIMBAHKS OSPEMEHHOCTH 3a CYET COIYTCTBYIOIIETO CHU-
xeHus miarnentapaoro 1,25(0OH)2D u, kak creacTBue, HapyIMIESHUs! IIPOLIECCOB
IUTaleHTauk. TeM He MEHee OCTAaeTCsl HESICHBIM, SIBJISIETCS JU JeQHUIUT
BuTamMuHa D Goiee pacpocTpaHEeHHBIM Yy KEHIIMH C HEBBIHAIIMBAHUEM Oepe-
mennoctu u [P [17, 25].
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Hedbunur ButammHa D CBS3BIBAIOT ¢ Bo3pacTaHHMeM dYacToThl bB Bo
BpeMs OepeMeHHOCTH. Butamun D urpaet HemocpeacTBEHHYIO POJib B MPOU3-
BOJICTBE aHTUMHUKPOOHBIX MENTHOB, TAKMX KaK KaTEJIUIUINH, U MOKET UIpaTh
BaXHYIO POJb B MPEIOTBPAIIEHUH HHPEKIMH BO BpeMs OEpeMEHHOCTH U
HeoHATaIBHOM mepuose [47].

Heduuut ButamrHa D MoxeT 00ycloOBIMBAaTh TaKHE OCIOKHEHHsT Oepe-
MEHHOCTH, KaK BTOpHUYHas rumneprensus u [1D. YcraHoBneHo, 4to neduuut
BUTaMHHa D B mepBoil NoJOBHHE OEPEMEHHOCTH SBIJISETCS HE3aBUCHMBIM
(dakTopom pucka pazsutusa 113. HemomHoreHHas wHBa3us Tpodobiacta 00-
LIenpu3HaHa Kak KitoueBoi (aktop nmaroreHesa [13. Bo3zMokHyI0 ponib B 3TOM
mporecce UrpaeT AeUIMT BUTaMUHa D B cuity Toro, 4yto akTHBHas (opma
ButamuHa D-1,25(OH)2D perymupyer TpaHCKpUNIHIO W (HYHKIHMIO TEHOB,
CBSI3aHHBIX C WHBazued TpodobOiacTa, HOPMAITBHON WMILTAaHTAMEH W aHTHO-
reHe3om [16].

CoBpeMEHHBIC HCCIIEOBATEIN CYHTAIOT JOKA3aHHBIM (PAKTOM Y4acTHsI
BuTaMrHa D B KayecTBe MMMYHHOIO DETYJsTOpa BO BpeMs HMIUIAHTALMU.
AxtuBupoBaHHBIE T- u B-muMmdoruTsl uMEOT perentopsl BUTamMuHA D,
anotomy 1,25(OH)2D sBnsiercst 3 (HeKTUBHBIM MOAYJIATOPOM UMMYHHOH CHC-
TEeMBbl: UHTHOUpYyeT mponudepanuto T-xennepoB 1-ro TUma u orpaHAYMBAET
nponaykmuro muToKuHOB (IFN-y), IL-2, TNF-0, nanymupyer nutokunsl T-xen-
NEepoB 2-T0 THUIA, 00JaJAOIUX MPOTEKTUBHBIM JEHCTBUEM IpU OEpEMEHHOCTH
[8].

Ycranosneno, uto ypoBHu 25(OH)D menee 20 Hr/mi cBSI3aHBI C BO3-
pacranuem pucka [19 [11, 22], a Beicokue ypoBHu 25(OH)D cBsizaHbl CO
camkenreM prcka I13 [33].

Butamun D, BeIcTynas B poJid 3HIOKPHUHHOIO CYIpeccopa OMOCHHTE3a
pEeHHHA, CIIOCOOCH MpeNoTBpaIaTh TUIIEPTOHUIO MyTEM yTrHETEHHs depe3 Io-
JIaBJIeHUE PEHUH-aHTHOTEH3WHOBOM cuctembl [6, 38].

B cBoto ouepenp, HapylIeHHE PEryJsiUM POCTa IUIALEHTHl MOXET IIpH-
BOJAMUTH K COCYIHCTON HEZOCTAaTOYHOCTH B HEW M Pa3BUTHIO BOCTAJIUTEIBHBIX
peakimii, 4TO CIYXKHUT JOMOJIHUTENHHBIM (aKkTOpoM pucka pazsutus [13. Oto
MPOUCXOIUT BCJIEACTBHE AMCPETYISIIMU HPOBOCIAIMTEIBHBIX IIMTOKHHOB, B
TOM YHCIIe IKCIPECCHPYEMBIX perienTopamMu Butamuta D [3].

Bricokue ypoBam 25(OH)D o0ycnoBnuBany 3HAYUTENHEHOE CHIDKEHHE
puckoB He Tonbko I1D (OP: 0,74, 95% JAU: 0,60-0,60-0,87), no u I'CJ] (OP:
0,76, 95% JU: 0,66-0,87) [55].

B To xe Bpems B OpyroM HCCIEIOBaHMU HE OBUIO BBISBICHO CBSI3U
mexay puckoM passutis I'CJl u ypoaem 25(OH)D martepu xak B mepBoii, Tak
¥ BO BTOpOH MmoyioBuHEe OepemeHHOcTH. YacToTa neduumra BuramuHa D coc-
taBisa 49,4% u 45,8% B nepBoil nmonosuHe 6epemMeHHOCTH U 26,2% TpoTUB
22,1% BO BTOpOIi MOJIOBUHE OEPEMEHHOCTH Yy JKEHIIUH ¢ pa3suBmmMcs ['Cl u
6e3 TakoBoro [50].
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Ony0irMKOBaHBI Pe3yNIbTaThl HCCIIEIOBAHMS, B KOTOPOM HabmIromamucs 90
OepeMeHHBIX JKEHIIWH, MMEBLIMX, MO KpaiHel Mepe, oAuH (pakTop pucKa
pazeutuss ['C/l. B ocHoBHOW rTpymmne skeHmuHb noiaydanu 5 000 exuHuI
ButamMuHa D exenHeBHO 1o 26 Henenb OEpeMEHHOCTH, B TPYIIE KOHTPOJI
noimy4anu miane6o. B pesympraTe y JKEHIIMH, NPUHMMABIIUX I11a1edo,
pasutre ['CJ] ObUTO CTATUCTHUYECKH BBIIIE, YeM B OCHOBHOI rpymme (35,9%
mpotuB 10,9%, p<0,005), yro yka3piBaeT Ha 3((HEKTUBHOCTH HA3HAUYCHHUS
BuramuHa D B mpodmmakruke I'C/] B mepBoM W BTOPOM TpHMecCTpax Oepe-
MeHHOCTH [14].

YcraHoBneHo, yTo HenocTatodHocTh 25(OH)D y OGepemMeHHOi cBsi3aHa ¢
noBbIIeHHBIM puckoM [IP, a mpuem Butamuna D Bo BpeMmsi GepeMEHHOCTH
MOXET CHU3HMThH PHCK TPk IEBPEMEHHbBIX pooB [13].

B mpocriekTiBHOM KOTOPTHOM HcclienoBaHun y 1683 OepeMeHHBIX
JKEHIIMH ObLIa HWCCIIC0BaHA B3aUMOCBSI3b MEXIY KOHIECHTpaIuen 25-ruj-
pOKCHUBHUTaMHHAa D B MaTepHHCKOM CBHIBOPOTKE W PHCKOM IOCIEIYIOLIETO
BBIKH/IBIIIA, KOTOPBIA mpou3owen y 58 naiueHTOK. BhIABIEH PUCK BBIKUIBIIIA
B IIEPBOM TpHUMECTpe OepeMeHHOCTH Ipu AeduuuTe BUTaMMHA D, HO mpH
BBICOKMX KOHLEHTpauusix BuTamuHa D (Oompime 20 Hr/mir) BBIKHABIIEH He
Ha0I0a10Ch. DTH JaHHBIE MOATBEPXKIAIOT 11eJIecO00pa3HOCTh MpueMa BUTa-
MuHa D B mepuon mperpaBUAapHOl HMOATOTOBKH AJSL NPOQHUIAKTHKH BBIKH-
nelmeit [47].

Bo Bpems OepeMeHHOCTH BHTaMuH D wWrpaer OOJBIIYIO pOJIb B pe-
TYJISALUA CHCTEMBI MaThb—IUIAllEHTa—TIIo A, oOecreurBas HOPMAalbHBIH pOCT,
Maccy Tena M Pa3BUTUE IUIOJA, CHIDKAs PUCKH PA3BUTHUSI TMIIOKAIBLIMEMMHU,
cyaopor, uHpekuui npixatenbHbeIx myted. CHIKEeHne ypoBHEeH BuTaMuHa D y
OepeMeHHOH OKa3bIBAaeT 3HAUUTEIbHOE BIMSHUE HA PAa3BUTHE KOCTHOM TKaHU H
BPOXKIEHHBI MMMYHUTET Yy IUJIOAa, YTO MMeeT OOIbIIoe 3HAYCHUE IS
(hopMHUPOBaHUS XPOHUYECKUX 3a00JI€BaHUI BCKOPE MOCIIE POXKACHUS, a TAKXKE B
6osee mo3aHeM Bo3pacte [35, 38].

Ha pannux cpokax 6epemennoctu 25(OH)D npoHukaet uepes mianeHTy
OT MaTepH K IJIOY, a €r0 KOHIIEHTPAlXs B IYITOBUHHON KPOBH MPU POKIACHUU
cocrapJsieT B cpeaneM 80% ot MatepuHCKoit [41].

[Ipu neduunrte BuTamMuHa D B mepBoM TpuMecTpe OEpEeMEHHOCTH PUCK
poXIeHus pedeHKa ¢ JeQHUIMTOM POCTa U MaccChl Tela BO3pacTaeT B JiBa pasa.
[Ipu nedunmre Buramuua D B IUialleHTe CHUXAETCS YPOBEHb D-perientopos,
YTO MPHUBOAUT K MPEXKIEBPEMEHHOMY HEKOHTPOJIMPYEMOMY aronTo3y KJIETOK
IUIALEHTHI, Pa3BUTHUIO TUIALIEHTAPHOW HEJOCTaTOYHOCTH, 3a/IepKKE pocTa Iiofa
Y HHU3KOW OIIEHKE TO IIKaje AMrap y HOBOPOXKICHHBIX. TecHas B3aMMOCBS3b
MEXJ[y MaTepbl0 M IUIOJIOM TPUBOJHUT K TOMY, YTO MATEPUHCKHUN JEQUIINAT
ButamuHa D Bo Bpemsi OepeMeHHOCTH co3faeT NeHUUUTHOE COCTOSIHUE Y
pebeHka ¢ nmeproia BHyTpuyTpoOHoro passutus [16, 56].

Knaccnueckumu mociencTBusMu  JedunuTa BuTamMMHa D BO Bpems
OepeMEHHOCTH ¥ Yy HOBOPOXACHHBIX SABISIOTCS TMO3MHSSI THIIOKANBIINEMHUS H



38 Meaununckas Hayka Apmennn HAH PA 1. LXIV Ne2 2024

aJJUMEHTapHbIA paxuT. M3BEeCTHO, 4TO BUTaMUH D TMOBBIIIAET BPOXKICHHBIN
UMMYHHTET, PETryIupys BBIPaOOTKY aHTHMHUKPOOHBIX MenTuaoB. Heckonbko
HCCIIeIOBAaHMH MOKa3alli, YTO MPEHaTAIbHBINA cTaTyc BUTaMuHa D urpaet poib
B IPEAPACIONIOKEHHOCTH IIOTOMCTBA K Pa3BUTHUIO acTMbl B 0oJiee IMO3IHEM
Bo3pacte [30]. OH Takke MOXET CIOCOOCTBOBATh Pa3pyLICHUIO OETa-KIETOK
MOJKETYA0UHON JKeJe3bl U3-3a ero ACUCTBHsI Ha XenmnepHble TuMdonutsr 1-ro
tuna u uutokunbl [34]. Jedumur Buramuna D Bo BpeMsi OepeMEHHOCTH MaTepu
TaKXKe MOXET ObITh (PaKTOPOM PHCKAa PACCESIHHOI'O CKJIEpO3a BO B3pPOCION
KHU3HHM, [IOCKOJIBKY OH BIIMSIET HA paHHEE pa3BUTHE MO3Ta, UTPas BaKHYIO POJb
B U PEepEeHIIMPOBKE HEHPOHOB U CHHANTHYECKUX QYHKIHMsX [43].

K oTpumarensHpIM HEOIATONPUATHBIM TEPUHATANEHBIM HCXOJaM OT-
HOCATCSl YXYALICHHE AaHTPOINOMETPHUYECKMX IOKa3aTesiell HOBOPOXKIECHHOTO
(Macca Tena pu POKICHUH, UTHHA TeJa, OKPYKHOCTH T0J10BbI) [39], BbICOKHMIT
PUCK pa3BUTHSI JK3€MbI, MapOJOHTA, ATUMEHTApHOIO paxuTa, TsKenas TH-
MOKaJIBIMEMUS U JAPYTHe OPTONEIUUECKUE OCIOKHEHHS Y HOBOPOXKICHHBIX U
nereii [23].

OTMeueHBI 3HAYNUTENBHO 0oJiee BRICOKME Oailibl o mkaie Anrap Ha 1-i
U 5-1 MUHYTE XU3HH Y HOBOPOXKIEHHBIX OT MaTepel, N0JIy4yaBIIuX BUTAMUH D
npu OEpeMEHHOCTH, TI0 CpPaBHEHHIO C MIIaJICHIAMH OT Mareped, He To-
my4gaBmmx ero (p=0,03 u p=0,05 cooTBeTcTBEeHHO). B ciydasx, korga ¢ mepBoro
TpuMecTpa ypoBeHb BuTamuHa D Obu1 He Huke 30 Hr/mi, Ha 40 % Bo3pactanu
LIAHCHI POKIICHUS JIETEH C OLIEHKOM 1o 1mKane Anrap Ha 1-it MUHYTe HE HIDKE 7
6amos [31].

Conepxanne 25(OH)D B cbIBOpOTKE KpOBHM MaTepd M POXKICHHOTO
MJIaJICHIIa UMEET BBICOKYIO MPSIMYI0 KOPPEISLHOHHYIO 3aBUCHUMOCTh (1=0,64).
N3BecTHO, YTO B MOJIO3MBE U TPYJTHOM MOJIOKE COJIepXKaHie BUTaMruHa D o4ueHb
Majo — okosio 16 ME/n. OTMedenHast 0COOEHHOCTH MO3BOJISIET 3aKIIOUYHUTh, YTO
MJIaJICHLIBI, HAXOASIIMECS Ha TPYAHOM BCKAapMJIMBAHUH, UMEIOT BHICOKHH PHCK
paxuTa, HO BEpHa M OOpaTHas CHTyalusl, YTO CHUMIITOMBI paxuTa y peOeHka
SIBJISTIOTCSI Y€TKUM MHIMKATOpOM aedurmra Butamunaa D y matepu [29].

Burtamun D nerxo mpoxoauTt B rpyaHOE MOJIOKO, HO YPOBEHb BUTaAMUHA
D ©Obictpo mamaer mocne OEpeMEHHOCTH W B MEPHOX JakTauuu. Mckimrouu-
TEJNBbHO TPYJHOE BCKapMJIMBaHUE B T€UCHUE 6 MECSILEB MPUBOAUT B CPEAHEM K
CHIDKEHHIO YPOBHEH Kaiblus B 4 pa3a Oolblie, 4eM BO BpeMsi OEpEeMEHHOCTH.
OnHako TOCTOSHHBIN MpHUEM Jake HeOONIbIIMX 703 BUTamMUHA D 70 1 mocie
POIOB MOKET OJIATONPHUSITHO CKa3aTbCsi Ha OOECHEYEeHHOCTH BUTAMHUHOM Ma-
Tepei U MIIaJICHIIEB IPH UCKITIOYUTEIBEHO TPy IHOM BeKkapmiinBanuu [31].

Takum oOpa3zom, BUTaMHH D ydacTByeT B IpOrpaMMHUPOBAHUN Pa3BUTHUS
mIo7a ¥ HOBOpoXKAEHHOTO. Hu3knii ypoBeHs BuTamuHa D B opranusme Gepe-
MEHHOM KEHIIHHBI CIOCOOCTBYET NOBBIILIEHNIO YaCTOThI OCIOKHEHUN 340POBBS
KaK y MaTepy, TaKk U Y HOBOPOXAEHHOTO. [leTn, poxeHHble Ha GoHe nedunnTa
BuTamuHa D, nMeroT Gosiee HU3KYIO Maccy Tena npu poxaeHud. Jeuuut Bu-
TamuHa D BO Bpemsi 6EpeMEHHOCTH HE TOJIBKO HapyIIaeT COCTOSIHUE CKEJIETHOM
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CUCTEMBI MaTepu U (popMHpOBaHHE CKelleTa IUI0Ja, HO U UMEET ONpeesIeHHOe
BJIMSIHUE HA BOCIIPHMMYHBOCTH peOeHKa K OO0JIE3HSIM cpa3y Mocie pPOKACHUs, a
TarKke B Oosiee mo3aHeM Bo3pacte [2].

Kenmuuel, mmerormue puck 119, I'CJl, mpexxneBpeMeHHBIX POAOB, IMPH-
BBIYHOTO HEBBIHAIIMBAHMS, IUIAIICHTAPHON HETOCTATOYHOCTH, JOJDKHBI TPH-
HUMAaTh Ha J3Tafe MperpaBUIApHOW IMOJITOTOBKM U C PaHHUX CPOKOB Oepe-
menHoctu He MeHee 4000 ME Butramuna D. {151 310pOBBIX KEHIIUH C YPOBHEM
ButamuHa D 25-30 ur/mi1 Bo3moxxHo ucroas3oBadue 2000 ME, 6oiee 30 ar/mi
— pekomeniyembie B Hactosinee Bpems: 1000 ME [7].

HononauTtensHpld mpueM BuTamMuHa D mpu OepeMeHHOCTH CHHMXKAeT
4acTOTy PpOXIEHUS HETe C TNOHMXEHHOM Maccou Ttena, IIP, a Takxke
MOKa3aTeleld aHTeHATAIbHOM W HeOHaTadbHOU cMepTHOCTU. IlpueM BuTamuHa
D mateprro Bo BpeMsi OEpEeMEHHOCTH HIIM €r0 Ha3HauYeHHe PeOeHKY B NEpPBEIC
MECSIBI MOCcie POXKICHHUS CHIKAET BIIOCIEACTBHH PHCK PAa3BHTHUSI CaxapHOTO
nrabeTa MepBOTO THIA, acTMBI, AJUIEPTUYECKOTO PHHUTA, a TaKKe KOXKHOU
aK3eMbl y pederka [10].

Hcxons w3 oTMEYeHHOTO, JUArHOCTUKY neduiuTa BuTaMuHa D B ChIBO-
POTKE KpOBH CIielyeT MPOBOJHUTH Y BCeX OEPEMEHHBIX W KOPMSAIIMX KSHIINH
[45]. TIpu sTOM cCriemyeT y4uThIBaTh, YTO MOTpeOseHHe BuTamuHa D HeOe-
peMEeHHBIMU, OEPEMEHHBIMA U KOPMSIIIIUMH KESHITUHAMH, coTiacHo «CrpaBod-
HUKY BeNWYMH TOTpeOneHus mutartenbHBIX BemecTB» (Dietary Reference
Intakes, DRI), cocraBisier 5 MKI/ieHb, a IOMyCTAMAst TpaHKIla YCTAHOBIIEHA Ha
ypoBHe 50 Mkr/nens [48].

B pa3HpIX cTpaHax CyIIeCTBYIOT CBOM HaIllMOHAJbHBIE PEKOMEHIAIUH,
KacarIluecs: Ha3HAaYeHUs BUTaMuHa D ¢ 11enbio npoQuIIakTuKe ero Aedummnra.
Takue pexoMmeHmanuu pa3padoTaHbl M JJis OCPEMEHHBIX JKCHIIMH. B kiun-
HUYECKUX PEKOMEHJAIMSIX ODHJOKPHHHOTO OOMIecTBa MO NPO(UIAKTHKE U
nevyeHuto nedunura putamuHa D ot 2011 1. BceM OepeMEHHBIM JKEHIMHAM
pexomeHmoBaicss mpueMm Konekanbimdepona 600 ME/cyr, ¢ BepxHHM mpe-
nenom 4000 ME/cyT, a GepeMEeHHBIM >KEHIIMHAM, UMEIOLINM PHUCK Pa3BHTHUS
neunuta ButamuHa D — mpuem 1500-2000 ME/cyt, ¢ BepxHUM mpenesoMm
10 000 ME/cyT. HemoctatouHoCTh W M30BITOK BHUTaMWHA D mpu 3TOM OrmIpe-
nensuick kKak ypoHu 25(OH)D <50 mmons/n, 50-75 u >75 HMONB/I cooTt-
BETCTBEHHO, C 3alTUCHIO CBEICHHIA 0 METO/Ie aHanu3a [28].

Hexortopeie aBTOpBI mpemiaraloT cuuTaTh Je@UIMT BUTaMuHa D Tsoke-
Jb6IM (MeHee 25 HMOJIB/JT) U yMepeHHBIM (25-50 umouns/in) [24]. OTMedeHHbIE
rpajaluy MpUMEHEHbl W APYTMMH HccieqoBaTensiMu. Vcrmonb3oBaHa anbTep-
HaTHBHAs KJIacCH(UKaIMs HEJOCTATOYHOCTH BUTAMHHA D: Tspkenas (MeHee 25
HMOJIB/J), Jierkas (25-50 HMOJIb/T), JocTaTouHble YpoBHHU (O0siee SO HMOIB/I)
[19].

PaccmoTpensl U cnenyrone noporosble 3HaYCHUs: ASPULIUT BUTAMHUHA
D — menee 20,9 ur/mn (52,3 HMOJIB/J), HEIOCTATOYHOCTh — 21-29,9 Hr/mu,
HopMaTuBHEIE ypoBHH — Oomee 30 uHr/ma (75 umons/n) [49]. Tlpemmoxena
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npocTtasi KiacCU(pHKaNus: HEeJOCTATOYHOCTh — MEHee 75 HMOIB/JI U HOpMa —
6onee 75 umouns/n [40].

Y HOBOpPOXIEHHBIX YPOBEHb BUTaMHHA D omnpenensercs B MylTOBUHHOMN
kpoBu. O0eCneueHHOCTh BUTAMHUHOM D OIIEHUBAIOT HCXOMS M3 PEKOMEHIAIINH,
MIPEIIOKCHHBIX AMEpUKAHCKOW akamemuel neauarpuu B 2010 1.: HOpMamsHOE
conepxkanue B kpoBu — 30-35 Hr/mu, HemocraTtok — 10-20 ur/miu, nedurnur —
uwke 10 ur/ma [38].

Takum 00pa3om, Ha CETOAHSIIHWI JCHb MMEETCs MHpOKas Bapuadenb-
HOCTh ITOPOTOBBIX 3HAYCHUH, UCTIONB3YEMBIX JUI Kiaccudukanuu aeuiura u
HEJIOCTaTOYHOCTH BUTaMUHA D, YTO JEMOHCTPUpPYET BaKHOCTh CTaHAAPTH3a-
LUK TTOPOTOBBIX 3HAUCHH AJISI OOJIETYEeHUs] CPABHEHUSI MEXKILy HCCIICTOBaHMUS-
MU W TOJYYCHUS TOYHOM M BOCHPOM3BOIAMMON HH(MOpMAIMK O pPachpocTpa-
HEHHOCTH JIeHIUTA H HEJOCTATOYHOCTH BUuTamuHa D [21].

JIJis OJTy4YeHUsT TOCTOBEPHBIX JaHHBIX HEOOXOIMMBI MPSIMBIC CPABHECHUS
pa3nu4HbIX HccnenoBaHuid. OAHAKO BOZHHKAIOT CHTYalldH, KOT/Ia Yy TalueH-
TOK, BKITIOUCHHBIX B OJIMH METaaHallN3, ypOBEHb BUTaMHHA D OIlEHUBAJICS Kak
JOCTaTOYHBIA, a B albTCPHATUBHBIX HCCICAOBAHUAX JaHHAs KOHICHTPAIUS
cuuTanach HemoctarouHol. CpaBHHUTENBHBIA aHANN3, BBHIY HEOJAHOPOTHOCTH
CPaBHMBAaEGMbIX KJIMHUYECKHX TPYII, TAaKXKE HE IMO3BOJIACT IMOJYYUTh JTOCTO-
BEpHBIC pe3yNbTaThl. M XOTS HET eAMHOTO0 MHEHUS 00 ONTHMAIBHOM YPOBHE
nedunuTa BUTaMuHa D, OH MPEUMYIIECTBEHHO XapaKTepU3yeTCsl KOHIICHTpa-
M 25(OH)D B ceiBopoTke Hike 25-30 amouns/n (10—12 Hr/mi) [44].

HeoOxomumel panpHEHIINE HCCIEOBaHUS MO OLEHKE 00ECHeueHHOCTH
OepeMEHHBIX BHTAMHHOM D B pervoHax, pasivyHbIX M0 KIMMATHYECKHM
JAHHBIM, & TAKXKE B 3aBHCHMOCTH OT OCOOCHHOCTEH MHWTaHWS M MpUeMa mpe-
naparoB ButamuHa D [9].

Ha cerogusiHuii 1eHh HEOOXOAMMBI HOBBIE MCCJICIOBAHUS, TOCBSIICH-
HbIC BIUSHUIO YpOBHEW BuTamMuHa D Ha puck caMONpoOW3BOILHOTO TPEPhIBAHMUS
6epemennoctu [20]. JIo/OKHBI OBITH BBIOJIHEHBI PaOOThI 110 ONTUMH3AIIHH Jie-
YeHHss BUTAMMHOM D B TNEpPBOM TpUMECTpe OCPEMEHHOCTH Yy JKCHIIUH C
neduiToM BUTaMuHa D, Tak Kak B HACTOSAIIEEe BPeMsl OTCYTCTBYIOT CTaHiap-
THU3UPOBAHHBIC TPOTOKOJBI HCCICIOBAHUS U JICUCHUs BUTaMHHA D y Oepe-
MEHHEIX skeHiuH [51].

Hocmynuna 28.02.24
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Yhuwdhtt D U hnhmpiniu. jmugph tbpluwihu hpwghdwln

1.U. Zudpupdndjut, ¢.Q. OYynl, U.1N. Monnujul

Znh Jutuyp ywhwp b ghnwplykt Jhnudht D-h whipwdwpupnipju
jud wipwjupupmpjut qupqugdwi phuljh judpnid: Puquphy ntund-
twuhpnipnitbpp gnyg Bt ndl), np Jhinwdha D-h gusp dwjupnulp nw-
pudyws tplnype Ehnhnipjut pipwugpnid:

Uuywgnigus b hnhmpjut phpwgpnid Jhnnudhtt D-h wipuupw-
pnipjul wbpwpbiywun wqpkgmpmniiap wkphttuwnw opowtnud, hywybu tul
wpunh b inpustih wpnnontpjul Jpu wnwewgibin] quplpuljughtt hhuybp-
nkighw, wpktjudyuhw, pufunbphwy qughtng, hnhnipjut ywpwpwihb
phwptn, Jhdnudubp wnwehtt tnwduywlnid, wunh ubkpupquunuhtt wdh
huyuniwt hwdwhinwithy, Junudud sutnupkpnipinil, wunnh ny pujupup
pwony stuykihu, vmunutwght juwpph dbwnpdwb pwbiqupnidubp b nuljpugh
quiuqwésh ujuqnid:

Ujuntwdbtugthy, wyuop sjw hphnipjut pupwugph b pupnnipmiuttph
hwfwpmljutniput Jpuw Jhnwdhtt D-h dwlwpnuwlh wqpbkgmpjubt Jkpu-
pEipyuy dhwubtwlwt jupshp: dhunnwdhtt D-h wipwupupmpjut puuw-
Jupguut hwdwp gnnipntt ntth vwhdwbughtt dwjuppuljubph quyt  hn-
thnpuwljunipnil, npp gnyg L wnnwhu vwhdwbuwghtt dwjwuppuljutph vnwt-
nupunugdw Jupbnpnipmniip: Ypunnwdhtt D-h quwlwuh owwnhdw) dw-
Jupnulh JEpwpbpyu) dhuubwljwb upshp shu :

Uuhpwdtown L tinp hinwgnuinipinititp, npnug tyywwnwlju £ hnh ju-
twtg Unnn Jpunmwdht D-h whpwdwpupnipjub npnonudp b pniddwb wip-
dwtiwgpnipmniuttiph vnwinupunwgnudp:

Vitamin D and Pregnancy: Present State of the Problem

D.M. Ambartsumyan, G.G. Okoev, A.P. Poghosyan

Pregnant women should be considered at risk for developing vitamin D
insufficiency or deficiency. A wide range of studies have shown that the low level of
vitamin D is a common phenomenon during pregnancy.

It has been scientifically proven that the deficiency of vitamin D during
pregnancy cause the incidence of adverse perinatal, fetal and neonatal outcomes: arterial
hypertension, preeclampsia, bacterial vaginosis, gestational diabetes mellitus,
miscarriages in the first trimester, fetal growth restriction syndrome, premature birth,
low birth weight, disorder embryonic skeletal formation and decreased bone mass.

However, today there is no consensus on the effect of vitamin D levels on the
nature of pregnancy and the frequency of its complications. There is wide variability in
the threshold values used to classify vitamin D deficiency and insufficiency,
demonstrating the importance of standardizing thresholds. There is no consensus on the
optimal level of vitamin D deficiency.
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New research is needed to standardize protocols for testing and treating vitamin

D deficiency in pregnant women.
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Introduction

Obesity has notably increased in the last few decades, associated with a
dishalance in diet, overconsumption of calories, artificial additions, hypody-
namic lifestyle, etc. [1]. Increased adipose tissue mass is a major cause of low-
rate chronic inflammation [15].

Adipose tissue was long considered a storage for triglycerides, hence
recently with the massive increase in obesity rate, it has been approved as a
large endocrine gland implicated in several aspects of hunger and satiety regu-
lation. Adipose tissue produces a wide variety of pro- and anti-inflammatory
adipokines. Altered production or release of adipokines leads to disbalance in
hunger and satiety mechanisms, which is tightly associated with obesity and its
complications. Among these insulin and leptin resistance, hormonal dysbalance,
and overload with the musculoskeletal system, cause pain and discomfort [6].

The reward system is a brain network comprising a mesolimbic dopa-
minergic system and interconnected cortical and subcortical structures. Among
the main functions of the reward system are mediating a feeling of pleasure
from expecting and receiving a reward, motivation, reward-associated learning,
thus adapting to the environment, predicting reward and aversion, etc. [2].
According to the latest research, dysfunction in the reward system is among the
major causes of uncontrollable eating, leading to overweight and obesity [20].

Interestingly, adipokines are major players in regulating reward circuits.
Many of them such as leptin, adiponectin, and resistin have receptors in ho-
meostatic and hedonic areas of the brain [33]. As the mass of adipose tissue
increases, the production and release of adipokines are altered, hence leading to
the impaired functioning of reward circuits, causing overeating, anhedonia,
neuroinflammation, causing loss of the neurons [24].

This work aims to review the central effects of reward-associated adipo-
kines in the development of obesity.
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Role of adipokines in energy balance

Adipose tissue is heterogenic and is composed of adipocytes, stem cells,
fibroblasts, vascular cells, macrophages, and T cells. The oxygen supply is
maintained through a dense network of blood vessels [7]. Adipocytes primarily
store fat as a long-term energy source, hence recently their role as endocrine
system regulators was highlighted. Adipokines are hormones or hormone-like
compounds, which are largely involved in maintaining a balance between food
consumption and energy expenditure [41]. Adipose tissue produces several
adipokines, some of which are represented below:

Leptin is considered a satiety hormone and is involved in the regulation
of appetite and energy balance [12]. Leptin signals the brain about the amount
of fat stores and its level under normal physiological conditions corresponds to
the fat stores [31]. Leptin receptors are found in areas of the brain responsible
for homeostatic and hedonic aspects of food intake. Leptin production,
transport, and signaling impairments are observed in obesity [11].

Adiponectin is involved in the regulation of the level of glucose, as well
as the oxidation of fatty acids. It has well-expressed anti-inflammatory proper-
ties and improves insulin sensitivity [16]. Altered levels of adiponectin are
associated with impairments in reward processing, causing psychiatric con-
ditions, such as depression, addiction, and mood disorders. Adiponectin recep-
tors were identified in the areas responsible for reward processing [36].

Resistin is a pro-inflammatory adipokine. High levels of resistin contri-
bute to insulin resistance and inflammation, metabolic disorders, and impair-
ments in glucose metabolism [3]. Resistin receptors were identified in the brain
areas responsible for homeostatic and hedonic food intake, suggesting the
possible effect of resistin on brain areas [43].

Visfatin, also known as nicotinamide phosphoribosyltransferase
(NAMPT) is a modulator for glucose metabolism and inflammation [46]. It
increases insulin sensitivity and was identified as a potential insulin-mimetic,
due to its ability to bind to the insulin receptor and facilitate glucose intake by
adipocytes. Visfatin is also synthesized by skeletal muscles and the liver.
Visfatin contributes to NAD" biosynthesis, involved in energy metabolism,
repair system, antioxidant protection, and stress response [9].

Apelin exerts its effects through APJ receptors. It is implicated in fluid
homeostasis, cardiovascular regulation, and normal maintenance of metabolism.
Regulates blood pressure and cardiovascular health, modulating the effects of
angiotensin 1l [17].

Chemerin is involved in the differentiation of adipose stem cells into
adipocytes — adipogenesis and regulates the immune system. It acts as a
chemoattractant recruiting inflammatory cells to the inflammation sites and
modulating inflammatory responses. It is also involved in glucose and lipid
metabolism and contributes to insulin sensitivity [37].
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Omentin facilitates anti-inflammatory responses and improves insulin
sensitivity [38]. It has well-expressed antioxidant, anti-inflammatory, anti-
atherosclerotic, anti-tumor, and anti-apoptotic functions [47]. It is a metabolic
regulator and improves cardiovascular health [26].

Fibroblast growth factor 21 (FGF21) is involved in the regulation of
glucose and lipid metabolism [28]. It affects energy expenditure and may affect
insulin sensitivity [26].

The interplay of adipokines contributes to the maintenance of homeo-
stasis of the organism's energy balance and physiological environment.

Peripheral and central effects of reward-associated adipokines

Some adipokine receptors are expressed in homeostatic and hedonic areas
of the brain, suggesting the possible involvement of adipokines in energetic
metabolism and modulation of reward pathways.

Leptin: In healthy-weight individuals, food consumption holds a dynamic
balance with energy expenditure. Leptin is among the adipokines substantially
involved in the regulation of this process [39]. It is synthesized primarily from
the adipose tissue and “informs” higher brain centers about the amount of the
fat stored. Obese individuals were found to have higher leptin levels, compared
to lean people [44]. Leptin has a wide distribution of Ob-R receptors in the
central nervous system and in the periphery, hence homeostatic and hedonic
aspects of leptin are exerted when it binds to its receptors in the hypothalamus
and reward pathways. On the hypothalamic level, leptin has a wide density of
receptors in the hypothalamic arcuate nucleus and has a key role in regulating
appetite and balance of the calories consumed and energy expended. Outside the
hypothalamus, leptin receptors were found in the hippocampus, nucleus
accumbens, amygdala, and cortex [34].

After a meal, in response to the increased glucose, insulin is released into
the blood. On the level of adipose tissue, insulin contributes to the synthesis of
fat [14]. It has long been proposed that insulin has a direct effect on leptin
production, hence these data were not approved. It was found that insulin levels
are in positive correlation with blood levels of leptin. It was proposed that
insulin may affect the release of leptin from the adipose tissue. In the blood,
leptin crosses the blood-brain and binds to its receptors primarily in the arcuate
nucleus of the hypothalamus [40].

Arcuate nucleus has two major subpopulations of neurons, implicated in
hunger and satiety regulation: proopiomelanocortin (POMC) / Cocaine-
amphetamine regulated transcript (CART) expressing neurons, which exert
anorexigenic effect, suppressing appetite and inducing feeling of satiety and
Neuropeptide Y (NPY) and Agouti-related Protein (AgRP) expressing neurons,
which exert orexigenic effect, inducing appetite and feeding behaviour [30].
Central injection of POMC processing products, such as a-melanocyte
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stimulating hormone and NPY or AgRP will suppress and induce food intake
correspondingly. Genetic deletion of POMC leads to severe obese phenotype
[25]. Deletion of leptin receptors also leads to the expression of obese
phenotype, hence it is milder compared with POMC [4].

In the arcuate nucleus, leptin binds to its receptor (cytokine type 1
receptor) and activates the JAK-STAT (Janus Kinase — Signal Transducer
Activator of Transcription) signaling pathway, which functions in both neuronal
subpopulations of POMC [42].

Obesity has a direct link with leptin resistance. Evidence suggests that
circulating levels of leptin in obese individuals exceed physiological norms
several times. Main mechanisms include genetical and environmental factors,
defective leptin transport through the blood-brain barrier, and dysfunction of the
leptin receptor caused by downregulation and/or alterations. The JAK-STAT
pathway disruption at different points or improper feedback mechanism also
may cause leptin resistance. Another cause of impaired leptin signaling can be
considered inflammation, which is common for many chronic diseases,
including obesity [21]. Leptin resistance is tightly associated with insulin
resistance, considering common pathways activated in the signaling of both
hormones, such as the insulin receptor substrate (IRS) / phosphoinositide-3-
kinase (PI3K) pathway. The next step is the activation of Akt or Protein kinase
B [48]. Despite similarities, the outcome for insulin and leptin differs. Insulin
effects are exerted primarily on the level of insulin-sensitive tissues, hence
leptin signaling provides neuroendocrine control and activates neural circuits
responsible for maintaining energy balance and appetite suppression.
Interestingly, type 1 diabetic patients, if leptin signaling is working properly,
are in better conditions than diabetic patients with leptin resistance [29].

Leptin effects are not limited to suppression of food intake: it also has a
significant effect on the level of reward circuits [18]. The reward circuits are
tightly interconnected with the homeostatic systems of the brain. This
interconnection balances the motivation to receive a reward in a hypoenergetic
state and reversely lowers the motivation for food intake when an organism has
no deficiency in energy [11]. Leptin directly affects mesolimbic dopaminergic
system structures, such as the Ventral Tegmental Area (VTA), modulating
dopaminergic neurons, which causes suppression of food intake. There is a
negative correlation between leptin levels and response to food cues.
Simultaneously, leptin affects the hippocampus and amygdala which also show
altered functioning, reducing retrieval of memories concerning receiving a food
reward and lowering the emotional value of the food reward, respectively [19].

Along with all the mentioned effects, leptin also has a significant role in
cell protection. Leptin production is increased in the expansion of adipose
tissue, which happens in obesity. Adipose tissue experiences the development
of a hypoxic state in adipocytes. Hypoxia induces increased leptin synthesis and
causes the development of a mild inflammatory state [23]. Expansion of adipose
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tissue leads to the expression of caveolin-1. Simultaneously, leptin suppresses
on transcriptional and translational level expression of perilipin, a protein
present on the surface of lipid droplets, thus suppressing accumulation of the fat
in the adipocytes [35]. The active expansion of adipose tissue leads to the death
of the adipocytes, which express chemoattractant, thus recruiting immune cells,
such as monocytes to the adipose tissue [23].

Leptin has a modulatory role in inflammation. This unique hormone
exerts pro- and anti-inflammatory properties under different circumstances. The
anti-inflammatory effect of leptin is exerted predominantly on the adipose tissue
level, suppressing the production of pro-inflammatory cytokines, such as tumor
necrosis factor—a (TNF-a), interleukin-6 (IL-6), IL-1f, simultaneously
promoting the production of anti-inflammatory molecules, such as IL-10 [24].
But in the abnormally high levels of leptin, which is common for obesity, leptin
exerts pro-inflammatory properties, causing low-grade inflammation. In such a
situation, it activates adipose tissue and immune cell inflammatory pathways,
causing the development of systemic inflammation [32].

Depending on the concentration of leptin, it exerts either anti-inflam-
matory or pro-inflammatory effects on the central nervous system. In phy-
siological levels and healthy body mass index, leptin reduces the release of pro-
inflammatory cytokines and promotes the production of anti-inflammatory
cytokines from brain macrophages, thus protecting neurons against inflame-
matory damage. It shows neuroprotective effects, suppressing apoptotic signals
and oxidative stress in neurons. Leptin enhances synaptic plasticity contributing
to cognition [10]. In abnormally high levels, or in disrupted transport or
signaling leptin can stimulate microglial activation with subsequent production
and release of pro-inflammatory cytokines, thus contributing to the neuroin-
flammation. High levels of leptin are associated with potential damage to the
blood-brain barrier, which facilitates the entry of diverse pathogens and
inflammatory molecules into the brain, contributing to neuroinflammation [5].

Adiponectin is another adipokine secreted solely by the adipose tissue. It
is in a negative correlation with the amount of adipose tissue. In the periphery,
adiponectin has a key role in enhancing insulin sensitivity in adipose tissue,
liver, and skeletal muscles, thus contributing to glucose uptake and maintaining
physiological levels of glucose in the blood. It induces lipolysis and oxidation
of fatty acids. Lean individuals have higher levels of circulating adiponectin and
reversely, obese individuals show reduced levels of this adipokine [8].
Adiponectin has well-expressed anti-inflammatory properties, which have a key
role in reducing adipose tissue inflammation and suppressing pro-inflammatory
cytokines in adipose tissue. In the adipose tissue it is involved in differentiation
and adipogenesis, thus maintaining balance between mature adipocytes and
precursor cells. Outside adipose tissue, adiponectin exerts a regulatory effect on
blood vessels, showing anti-atherogenic effects and contributing to cardio-
vascular health [45]. Circulating adiponectin also crosses the blood-brain
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barrier, and binds to two types of receptors: AdipoR1 and AdipoR2. The exact
effects of adiponectin in the brain are not studied well yet, hence, AdipoR1
shows wide distribution over the brain, and AdipoR2 is expressed only in the
hippocampus and hypothalamus. Hence, an expression of AdipoR1 is found in
the VTA neurons, suggesting the role of adiponectin in modulating dopa-
minergic neuron activity [27].

Resistin is a small adipokine, which is primarily associated with insulin
resistance. Increased levels of resistin impair insulin sensitivity in peripheral
tissues and may lead to type 2 diabetes development [13]. More research is
required to understand the exact mechanism of resistin-induced insulin
resistance. It has well-expressed pro-inflammatory properties and increases the
production of pro-inflammatory cytokines, as well as stimulates the expression
of adhesion molecules in endothelial cells. The resistin-induced inflammation is
mediated through the binding of resistin to Toll-like receptor 4 (TLR4). Resistin
has been reported to be involved in the pathophysiological mechanisms of many
inflammation-associated diseases. In adipose tissue, resistin maintains a balance
between lipogenesis and lipolysis. Dysregulation of resistin functioning may
serve as a cause for the development of obesity and cardiovascular diseases
[22]. Resistin effects are not limited to the periphery: it might also affect the
central nervous system. Studies with the application of animal models show
wide expression of resistin receptors in brain regions involved in energy
homeostasis, appetite regulation, and reward-associated areas [49].

Conclusion

The peripheral and central effects of reward-associated adipokines
highlight the interplay between metabolic signaling and neural circuits
implicated in reward and motivation. These adipokines, primarily secreted by
adipose tissue and involved in metabolic regulation, exhibit multifaceted roles
in both peripheral tissues and the central nervous system.

Peripherally, adipokines such as adiponectin, visfatin, and chemerin exert
significant influence on metabolic homeostasis. Adiponectin, known for its
insulin-sensitizing properties, enhances glucose metabolism, promotes fatty acid
oxidation, and modulates inflammation, contributing to homeostasis. Visfatin,
functioning in NAD" biosynthesis, holds implications for cellular resilience and
metabolic processes. Chemerin, involved in immune responses and
adipogenesis, links metabolic regulation with inflammatory and adipose tissue
functions.

Centrally, the exploration of these adipokines in reward circuits is an
emerging area of research. While their direct impact on reward-associated
neural pathways remains less understood, preliminary evidence suggests
potential connections between adipokines and neural processes underlying
reward, motivation, and mood regulation. Adiponectin, visfatin, and chemerin
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might indirectly influence brain function, impacting behaviors related to reward
processing, addiction, and mood disorders. However, further investigation is
necessary to understand precise actions and signaling mechanisms within the
brain's reward circuits.

The convergence of metabolic signaling pathways with neural mecha-
nisms controlling reward suggests a complex bidirectional communication
system between peripheral tissues and the brain. Understanding the crosstalk
between adipokines and reward-related neural networks holds promise for
unveiling novel therapeutic approaches targeting both metabolic disorders and
neuropsychiatric conditions linked to reward dysregulation. Further research
elucidating the peripheral and central effects of these adipokines in the context
of reward-associated behaviors will illuminate their potential roles in
maintaining metabolic health and modulating brain functions related to reward
and motivation.

Accepted 28.12.23

Ilepudepuveckne u meHTpaabHbIC 3P PEKTHI AAUNOKHHOB,
ACCOLMUPOBAHHBIX C BO3HATPAKACHUEM

A.C. ApyTI0HSIH

YpoBeHb 0KUPEHMS 3HAUYUTEIBHO BBIPOC 32 MOCIEIHNE HECKOIBKO AECATUIIECTUH,
BBI3bIBasl CYIICCTBEHHBIC TMPOOJIIEMBI JJIi CHCTEMBI 3IPaBOOXPAHCHUsS, TaKHUE Kak
HapylieHHe OIMOPHO-JABUTaTEIBHOTO ammapara, HEeNpUsATHBIE OLIyHIeHHs U O0Jib BO
BpeMsl JABUKEHUS U BBINOJIHEHUS MOBCEAHEBHOMN JEATEIbHOCTH, TOPMOHAJIBHBIA JHC-
0anaHc, HHCYJTUHOPE3UCTECHTHOCTh, CHIDKEHUE CKOPOCTH OOMEHA BEIIECTB M, HAKOHEII,
MPOOJIEMBI COITUATFHOTO M TICHXOJOTHYSCKOTO XapakTepa. DTOT (akT MOTIepKHUBACT
BaXHOCTh HCCIICIOBaHHH, CPOKYCHPOBAaHHBIX Ha NPHUYMHAX OXHupeHWs. OmHOH u3
OCHOBHBIX TPHYNH OXHUPEHHUS CUUTACTCS HapylIeHHe (QYHKIIMOHUPOBAHUS CHCTEMBI
BO3HATrPaXKACHUS MO3ra, OTBETCTBCHHOHM 3a TEHOHMYCCKUH aCIMeKT IONydeHUs, oOpa-
00TKM W (QOopMHpOBaHUS OTBETAa Ha BO3HArpaKAeHWe. JKupoBas TKaHb SBISACTCS
WIrPOKOM B PETYJIMPOBAaHMU TOJIOJA U CBITOCTH, MPOU3BOJS U BBINYCKas TOPMOHBI,
KOTOPbIC TPAHCIIOPTHPYIOTCS Yepe3 reMaTodHIePaTHUeCKuil 0apbep U CBA3BIBAIOTCS C
UX pelenTopamMy B TOMEOCTATUUECKHUX M TeAOHUYECKUX 00JIacTsIX MO3Ta.

OXupeHne XapakTepHu3yeTcsl TOBBIIICHHBIM MPOW3BOJCTBOM BHUCIEPATHLHOW W
MOJKOHOM KUPOBOM TKaHM, YTO CBSI3aHO C UBMEHEHUEM YPOBHEW aJIMIOKHHOB, TAKUX
KakK JIENTUH, aJUMOHEKTHH WU T.A. Pa3nuuHble aJUNOKUHBI MMEIOT MPO- WJIH NPOTH-
BOBOCHANUTENbHBIE A((ekThl. [lepenpon3BOACTBO MPOBOCTIAIUTENHHBIX ATHITOKHHOB
BBI3BIBAET XPOHUYECKOE BOCIHAJIEHHE, KOTOPOE SBIISETCS OJHOM M3 OCHOBHBIX Xapak-
TEPUCTHUK OKUPEHUS.

Lenpro 1aHHOTO HCCIIENOBaHMSI SIBISIETCS PACCMOTPEHHE OCHOBHBIX AJUIIOKH-
HOB, KOTOPBIC BOBIICUCHBI B IPOLECC 0OpabOTKH BO3HATPAXKICHHUS HA ypPOBHE ICHT-
pajibHON HEPBHOM CUCTEMBI.
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NMupqghwwnpdwb vk tkpgpuydws wnhwynyhuvkph
Suypudwuwyhts b JEhnpnbwljwb wqnbkgnipniuukpp

2.U. Zupmipniyub

Swpyulunuip qquih wé kt gpuigh] ykpohtt Uh puth nmuubwdjwl-
Ukph plpugpnid wnwewghbny dh pwpp dwpnwhpufbplitp wennowuyw-
huljut hwdwlwupgh hwdwp, huswhuhp i hbtwowpdhy hwdwlwupgh gqnp-
Sntubmipjut jpwbiqupnidp, nhwd qqugnnmipnibttpp b guyp owpddw b
wnopju qnpéniubnipjut pupwgpnid, hnpuntw] ppwbqupnidubpp, htunijh-
twghtt nhiqhunbunnipmiup, ympwhnppwbwluyh, htyybu twb unghw-
Jwliut b hnghpwtwlwt punyph pughpubp: Uju hwunt puggdnmud £ Lwp-
yuliuwdwt yundwnubph ntuntdbwuhpnipjut tpwbwlwhnipmniup: S&wp-
wuluwpdwt punhwinip yundwnutphg dtip hwdwpymd E ninknh wwp-
ghwwnpdwt ninhttph wohiunwiph juwbqupnidp, npp Wywnwupwbwnnt k
wupghwwnpnid vnwbw)nt, ypwlbnt b gpu tjundudp yuunuwupwt dhw-
Ynpbknt hingnthl wuwyblnitph hwdwp: Ungh b hwghgdwt jupquynpdub
wwtwluh dwutwlhg b dwpwyuyhtt hpruguspp: Uyt wpuugpnd b
wpunuqunnid £ dh owpp hopudnuubp (wnhwynyhuutp), npnup nknutnjuynid
Eu wpniu-ninnuyhtt yuwnubng b juwynid hpkug pujuhsubph htn nintnh
hnutnunwwnhly b hinnuhly jEunpnuubpnud:

Swpwulwnudp punipwgpynud k ubpphtt opqutitkph b Eupudwouyht
Swpuyuyht hnruguspubph wybkjmgdwudp, nph wppyniipnid nhundnud Bu dh
ouwpp wnhuynihuttph pwbwlwlwb thnthnjumpiniuubp, npnug pymd Bu
Eygunhtup, wnhwynuknhup b wp: Swppkp wnhwynyhuttp nibkt wpn- jud
hwljwpnppnpuyhtt wmqpkgnipni: Mpnpnppnpuyhtt wphwnlhtubph ghpupunw-
pnuipjniut wpwewgnid E ppnuhulwb pnpponpnid, npp fwpyuljujdwi
hhutwlwl punipwgphsttphg k:

Uju wpjuwwnwph byl | jnruwpwil) Jhbnpniwlwb yupgught
hwdwlupgh dwjuppuinid wupghwwnpdwt gnpépipwugnid ukpgpudqus
hhdtwljwt wnhwynyputtpp:
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BBenenne

PaccrpoiictBa aytuctuueckoro crnekrpa (PAC) — ato paccrpoiicTa
Pa3BUTHUSI HEPBHOW CHCTEMBI, XapaKTEePHU3YIONIHeCs] 0COOBIMU MTOBEACHUYECKUMHU
napymeausamu [33]. Kimanueckue nposiBiaenuss PAC BKIIOYAIOT HAPYIICHUS
COLIMAJIBHOTO B3aUMOJCHCTBUSA, Ne(UIUT BepOATHLHOW M HeBepOaNbHOHM Co-
IUATFHON KOMMYHHKAIIUM ¥ TIO3HAHHS, CTEPEOTHITHOE MOBTOPSIOIICECs TOBe-
JICHUe, a TaKXkKe JPYTrHe CEHCOPHBbIC W JBUraTeibHbie CioxHOCTH [58]. Bosb-
IIMHCTBO CHUMIITOMOB BO3HHMKAIOT B PaHHEM TMepuojae pa3Butus. 1lo maHHBIM
HanmonanpHOM accorumaruu ayTusma, Okoio 1% HacelneHus 3eMHOTO Imapa
CTpajlacT ayTH3MOM, MPHYEM TIOKa3aTellb PaclpOCTPAHEHHOCTH CPEId Mallb-
YUKOB BhIlIe, yeM cpeau AeBouek. B CILIA moutu y 1 u3 54 gereil BbIsBICH
PAC, no omeHkam IEHTpa [0 KOHTPOJIIO W mpoduinakTike 3aboneBanuii [31,
35]. PAC sBnsiercsi cephe3HBIM 3a00J€BaHUEM, BJIMSIONIMM HA WHIABHU-
IyalbHOE U OOLIECTBEHHOE 3/I0POBbE M3-3a 3HAUUTENBHBIX TPYIHOCTEH, TAKHX
KaKk (UHAHCOBBIE TpPeOOBaHMS W DSMOIMOHAIBHOE BO3JIEHCTBHE HA CEMbH
0opHBIX. K coxaneHnro, HeCMOTpS Ha TO, YTO HEKOTOPhIE CUMITOMBI, HAIIPH-
Mep OECCOHHHMIIAa, MOTYT OBITh YJYYIIEHBI TOCJIE PAaHHETO BMENIATelIbCTBA,
nekapctBa ot PAC no cux mop He cymectByer [32, 53]. Takum obOpasom,
WCCIIeIOBAHNS, HalpaBJeHHble Ha oOecniedenue 3¢ddexTuHoro neuenns PAC,
B HACTOSIINI MOMEHT KpailHe aKTyallbHBI.

Daxmoput pucka pazeumus PAC

NmMerorecst Ha JaHHBIE MOMEHT HaydHbIC JaHHBIC CBHIETEIBCTBYIOT O
CJIO)KHOM M MHOTO(DaKTOpPHOM mpoucxoxjaeHnu PAC, BKirodaromeM Kak reHe-
THYeckue (akTopbl, Tak ¥ GaKTOphl OKpyXkaromiei cpemasl [57]. B pesynbrare
MHOTOYHNCIIEHHBIX TEHETUYECKNX HccienoBaunii nmamueuTos ¢ PAC u ux cemeit
ObuIa JIOKa3aHa TeTepOreHHas MpPUpoja ayTu3Ma. BoJbIMUHCTBO OENKOB, KO-
JTUPYEMBIX ayTH3M-aCCOI[MMPOBAHHBIMYU T€HAMH, YYaCTBYIOT B (hOPMHUPOBaHUU
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cHHAICOB U pemoaenupoBanuu xpomaruna [50]. T'exsr pucka PAC komupyroT
CHHANTHYECKHE OCIKN KIETOYHOH aJare3uu, Takue Kak HeHpOoJUruH, HeHpeKcHH
u kaareput, Shank [23]; Oenku cuHanTHYeckux Be3ukyn cuHarcu-1 (SYN1) u
cunarncuH-2 (SYN2); HaTpreBble TPAaHCIOPTHBIC OCIKY, ITOTCHITHAI3aBUCHMEIS
KaJIbIIMEBbIC KaHAJbI, CHTHALHBIE OCITKK pelenTopa riyTaMara, raMmMa-cyone-
muannel GABA penentopa [15, 17, 20]. B perymsuuu npoueccoB pa3BUTHS
y4acTBYIOT Takue TeHBbI, Kak XpomonomeH renukassl JHK-cBsspiBarommit
6enok (Chromodomain helicase DNA-binding protein, CHD8), T- 6okc 6emok
(T-box protein, TBR1), xpynkas X-xpomocoma (Fragile X mental retardation,
FMR1) [17]. [lomuMo MyTaimuii yKa3aHHBIX TE€HOB Ba)KHYIO pOJb HIPAOT
snureHeTuueckue (Gakrtopel. ['€HBI ¢ AMHUICHETHUECKUMU MOIYIHPYIOIIMMHU
(GYHKIUSAME KOJMPYIOT OCNKH METHIIUPOBAHUS, PEMOACITUPOBAHUS XpOMaTHHA
(MeCP2), crmumaticuara PHK (FMRP), moctTpaHCHsSIIMOHHBIX MOAM(UKAIIHA
(UBE3A). Baxno ormeruts, uto LIHC noasepxkena BozaeicTBUIO (pakTOpoOB
OKpYKarolei cpelibl, KOTOpbIE, BEPOSTHO, AEUCTBYIOT UYepe3 SIUICHETHUECKYIO
pEryJsIHio, Ha BCEM MPOTSDKEHWH CBOEro passuThs. Cpeau NpeHaTalbHBIX
(aKTOpPOB PHCKA BBIACIAIOT BHPYCHBbIE WH(EKIHU (BHPYC KPACHYXH, IUTO-
METaJoBUpYC), JIEKAPCTBEHHBIC CPEICTBA C TepaTOreHHBIM 3ddekTom (Tanu-
JIOMHJI, BaJbIPOEBasl KHCJIOTa), aJKOrojb, Bo3pacT poaurtenceii u T.1. [40].
[pexaeBpeMeHHbBIC POJIBI, HU3KAs Macca Tella PU POXKICHUH, POJIoBast achuK-
CHisI, TUITIOTEPMUSI, TUTIOTTTUKEMHUS SBJISIFOTCS BRYKHBIMU TICPHHATAILHBIMHE (aK-
Topamu pucka Hapymenus paszutus LIHC, B ToM uucie ¢ TposiBICHHEM
aytusma [40]. BupycHbie nHdpekuuu, ayrouMmyHHbIe Oone3nu [1], curapom
MOBBIIIIEHHOW MPOHUIIAEMOCTH Kuieynnka [16], oxcumarusHbli cTpecc [28],
HemocTaroyHocTh BuTamuna D [5], nefictBre Tspkenbix metamios [48] B mepron
PaHHEro MOCTHATAJIBHOTO PA3BUTHUSI MOTYT TIOBBICUTH PHCK Pa3BUTHUS ayTH3MA.
Bansnpoam-unoyuyuposannvie PAC. ZKueomnuie modeau PAC
BamenpoeBass kucnora (BK) mmpoko ucmonp3yercss B KIMHUYECKON
MPAKTUKE B KAYECTBE aHTHAIMICIITUYCCKOro Npernapara, a TakKe JUis JICUCHUS
oumossipaoro paccrpoiictBa [47]. TepaTOreHHOCTh BaJbIPOEBOM KHUCIIOTHI
SIBIISIETCST OJJHUM M3 OCHOBHBIX PHCKOB IPHMEHEHHUS, OCOOCHHO B TEPHOI
nepBoro TpuMectpa OepemenHocTH [48]. MHOrOYHCIEHHBIE HCCICIOBAHUS
MOKAa3aJli CBsI3b BALIPOCBOM KHCIOTHI U 1e(HEKTOB SMOPHOHALHOTO PA3BUTHSI
HEpBHOW TPYOKH, a TaKKe psijia KOHTCHUTAIBHBIX HapYIIECHH, B YaCTHOCTH
nedeKTa MEKIIPEICEPIHON MIEPEropoIKY, XeHIocxu3uca (paciielinia BepxXHe
ryObl), KpPaHMOCTHHOCTO32a, TONHIAKTWIMKA. bojee TOro, MNpPUMEHEHHUE
BaJIBIIPOEBON KHUCIIOTHI B MEpUoJ] OEpeMEHHOCTH MOBBILIIAET PUCK PA3BUTHS
koruutuBHbIX Hapymenuit [10, 11]. Mccnenosanus CIIA u BenukoOputanuu
(Meador et al., 2009) mokasanu, 9T0 AETH Marepeil, MPUHUMABIINX MOHOTE-
pamMio BalbIIPOEBOH KHUCIOTHI B TEUCHHE OEpEeMEHHOCTH, HMEIOT Topasfo
HU3KUH ypoBeHb [Q Mo cpaBHEHHIO C TeMH, YbH MaTepu MPUHUMAIU JpyTHe
aHTHINIIenTHYeCKUe npenaparel [13]. Psa apyrux ucciieoBaHHN TOKa3au
MOBPEXKJIAIOIIEE MPEHATATLHOE BO3JCHCTBUE BaJIbIIPOEBOM KHUCJIOTHI Ha
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YMCTBEHHbIE W BepOanbHble CIIOCOOHOCTH JETEl IIKOJIBHOIO Bo3pacTa. Taxke
ObUIM BBISBIICHBI HApYIIEHUS COLMAJIbHBIX HABBIKOB M HEBEPOANbHBIX CIIO-
cobrHoctelr B Bo3pacte Tpex JieT [13]. MHOrounC/ieHHbIE HCCICIOBAHUS T0-
Ka3aJii BaJIbIIPOAT-aCCOLMUPOBAHHBIN PUCK Pa3BUTHS ayTH3Ma WM CHHAPOMA
Acneprepa. Pe3ynpraThl JaTcKOro KpyHmHOMAacIITaOHOIO HCCIIEAOBaHMA IIO-
Ka3aJii, 4To MpeHaTaJbHOE MPUMEHEHUE BaJbIIPOEBOM KUCIOTHI MOBBICHIIO PUCK
pa3BuTHs aytuzma y poxauBinuxcs aereid Ha 4,4% [10]. Jlanssle apyroro
IIPOCIIEKTUBHOIO HCCJICAOBaHMS Ha MNPOTSDKEHUM 11 JeT BBIABWINM JecsTu-
KpaTHOE IOBBILICHHUE PHUCKAa Pa3BUTHA ayTH3Ma M APYIMX PacCcTpOMCTB pas-
Butust LIHC mocne npeHaTanbHON MOMUTEpanuy, BKIO4Yas BabIPOAT.

Hcxons u3 BeIlIECKa3aHHOTO, BBEJICHUE BAIBIIPOSBON KHUCIOTHI OepeMeH-
HBIM KpbIcaM Ha 12-# neHb OepeMeHHOCTH CTall0 OJJHOW W3 BAIUIUPOBAHHBIX H
[IHPOKO HCTIOIb3YeMbIX KUBOTHBIX Moneneit PAC [34,52]. Oxanako 10 cux mop
€CTb MHOTO BOIIPOCOB KacaTelbHO OTOH Mojenu. Psg paboT mokazanu
3aBUCUMOCTb TMpOsBIstomuxcsi cumMntoMoB PAC ot BpeMeHu (3MOpHOHaTBHEIE
mau — 7-19-i1), no3ser (200-800 Mr/KT) M 9acTOTHI BBEIEHHUS BaIBIIPOCBOMN KHC-
notel [49]. Takum 00pa3oM, BOIIPOC TOYHOM T03bI U BPEMEHH BBCICHUS Bajlb-
MpoeBOil KUCHOTHI C 1enpio MmoaenupoBaHuss PAC ocraercs OTKpbITHIM. B
JAHHOM KOHTEKCTE Ba)KHO BBIJICIUTH BPEMCHHBIC PAa3lUuMsl Pa3BUTHs MO3ra y
moned U KpbIC. J[0Ka3aHO, YTO ¢ TOYKHM 3pEHHUS pa3BUTHs Mo3ra nepbie 10
OHEH MOCTHATAIBHOTO PAa3BUTHS KpPbIC COOTBETCTBYIOT 3-My TpPUMECTPY
OepeMeHHOCTH y Jroneit, a 12-13-e mHu — mHIO pokaeHus pebenka [24]. B
TEYEeHUE TIEPBBIX JABYX HEAETbh MOCTHATAILHOTO Pa3BUTHUS MO3T KpbIC MpeTep-
MeBaeT TaKhe BaKHbIE MPOLECCH CO3PEBaHUS U (HOPMHUPOBAHUS, KaKk «cOpuBa-
HHE» CHHAIICOB, OYHIICHUEC HEWPOHAIbHBIX CBsi3ell [24] u rimorenes [6, 29].
[MonoOHbIE TUIACTHYECKHE HM3MEHEHHsT B pPaHHEM IIOCTHATAILHOM TIEPHOJIE
pa3BUTHA OCOOCHHO BaXKHBI B PErHOHAX MO3Ta, OTBETCTBEHHBIX 3a BBICIIHE
KOTHUTHBHBIE (YHKIMH, HAOpuMep CcoLuajbHOEe MoBeacHHE. Emie oxHuM
KpailHe Ba)XKHBIM IPOLIECCOM, MPOHCXOASIINM B yKa3aHHOM BPEMEHHOM IIpO-
MEXYTKe, SBJSICTCS Tmepexo] Bo3Oyxmatomiero 3¢¢exkra raMMa-aMHUHO-
macisiHord kucioTel (CAMK) nHa wunrnOupyroumii [2, 42]. M3BecTHO BO3-
JeiicTBHE BaJIBIIPOEBO KuCiIOThl Ha MerabomusmM ['AMK myrem wuHTrnbu-
poBanusi AMK TpaHcamMuHa3bl 1 aKTUBUPOBAHUS TIIyTaMar JAeKapOOKCHIIA3Hl,
B pe3yibpTaTe dUero mobimaercs kommdectBo I'AMK [8]. Takwm ob6pasom,
npenmnosnaraercsi, 4ro noseimeHne 'AMK B kpuTuueckuii mepuoj pa3BUTHS
MO>KET HAapyLIMTh MEPEXoj OT BO30YyXKAAIOLIEr0 HEHPOTPAaHCMUTTEPA B WHIHU-
Oupylomuii M npuBeCTH K (YHKIMOHAIBHOMY nucOanancy. [lanHoe mpenmo-
JIOXKEeHHE 00BICHSIET BO3MOXHOCTD (DYHKIIMOHAJBHBIX HAPYIICHUH B TAPTETHBIX
JUIL ayTU3Ma CTPYKTypax MO3ra Ha MPOTSXKEHHH PAHHETO TOCTHATAIBLHOTO
pasutus [9]. Tak, mapamienbHO ¢ MpeHATaTbHOW MOJAEIBI0 HEKOTOpPBIC HAy4Y-
HbIE TPYMIBI TakXe MPOTECTHPOBANM INMocTHaTanbHyro Mozaens PAC. Hccne-
JIOBaHBl pPa3HbIe CXEMbl BBEJICHWS BaJbIIPOCBOW KHUCIIOTHI: XPOHUYECKHUE
MHBEKIIMY Ha TOCTHATAIBHEIE THU — 2-4-11, 6-12-1, enMHNYHBIE MHBEKIIVH Ha 7-
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win 14-it nens [38, 44, 56]. Ha )KHUBOTHBIX MOJENSAX BAIbIIPOAT- HHIYITHPOBAH-
Horo PAC Obiy BBISIBICHBI MOAYJIUPYIOIIMA 3QQeKT Banblpoara Ha HeHpo-
TPAaHCMHCCHUIO, a TaKXKe SIUTCHETUYecKas Pperyisiiiusg TeHHOM SKCIpeccHuH,
IyTeM pPEMOJEIUPOBAHMS XpOMAaTHHA. Pe3ynbTaThl MHOTMX HE3aBUCHMBIX
WCCIIEIOBAaHNN YKa3bIBAlOT Ha rumepmermiaupoBanne H3 n H4 rucroHOB B
MO3re MBIIIeH, MOC/Ie BO3ACHCTBHSA BaJbIIPOECBOW KHCIOTHL B MEPUON 5MO-
PHOHAILHOTO Pa3BUTHS W ayTOMOAO0OHBIC MOBEACHUYCCKUE u3Menenus [27, 37].
BrisiBeno mHrnOmMpyroliee AeWCTBHE BaIBIIPOCBON KHUCIOTHI HA THCTOHOBYIO
neaneTunasy. B To jxe Bpems BasibIpoaMu] — aHAJIOTI BaJIBIIPOEBOM KHCIOTHI
0e3 yKa3aHHOI'O0 MHTHOMPYIOLIETO BO3JCHCTBUS, HE BBHI3BIBAET MOBEICHUYECKHE
W3MEHEHUs. DT JaHHBIE JOKA3bIBAIOT BOBJICUYCHHOCTh MHTHOMPOBAHUS THCTO-
HOBOH JealreTnina3sl B Iepruol SMOPHOHAIBHOTO pa3BuThs B maTtorenese PAC.
Jpyrum MexaHu3mMOoM JEHCTBUS BaJbIIPOCBOM KHUCIOTHI SIBISIETCSI aKTUBUPO-
BaHMe Wnt CHTHaJbHOTO ITyTH, KOTOPBIM 3a/leHCTBOBaH B PErYISLUU IUd-
(depeHIMa MPOMEKYTOUHBIX MPOTEHUTOPHBIX KIETOK B 3pejible HEHPOHHI.
BK wunaymupoBanHoe aktuBHpoBaHue B-kareHuH-Ras-Erk-p21 mytu crumy-
mupyeT audQepeHnanuo TPOTeHUTOPOB U MHTUOMPYET HX MPOIH(EpaIuio
[25].

Monekynapno-knemounsle U QYHKUUOHATbHBIE HAPDYWIEHUA 6aIlb-
npoam-unoyuuposannoit mooeau PAC

MHorue wuccnenoBaHus, HANpPaBICHHbIE HAa HM3YYEHHE KIETOYHBIX H
MOJIEKYJISIPHBIX M3MEHEHHH, COMPOBOXKIAIOUINXCA ayTUCTHUYECKUMU YepTaMHu
MOBEJCHUsI Tocje MpeHaTansHoro Bo3zzaedcTBus BK, mokazamu mopdororu-
YeCKHe HapyLIeHHUs KJIETOK U CHHANTUYEeCKUX ceTel HeHpoHoB. VccnenoBaHus
MOKa3ajJy MEHBIIYI0 IUIOTHOCTh ACHAPUTHBIX IIUIOB Y JAETEH C ayTH3MOM,
CPaBHUTENBHO CO 3/I0POBBIMU JE€TbMH, B TO BpPeMs KaK y TMOAPOCTKOB C ay-
TU3MOM HaOJroaeTcs oOpaTHas 3aKOHOMEPHOCTh. Takke XapaKTepHa MOBBI-
LICHHAs! TUIOTHOCTH JEHAPHUTHBIX IIUIOB CHEUU(PUIECKUX HEHPOHOB BEPXHEIO
V cj0s KOpbl y NAIMEHTOB C ayTHM3MOM. OTO yKa3blBaeT Ha TO, 4YTO ap0o-
pH3alysl ASHAPUTHBIX [IMIIOB YMEHBIIACTCS y MAIMSHTOB C ayTH3MOM [55].

Mopdonorndyeckrue HCCIEIOBaHUS MO3Ta MBIIIEH, MOJABEPTIINXCS BO3-
nedcteuio BK B mpeHaTasbHOM nepuoje, BBISIBIIM yMmeHblieHue Huccib-
no3uTuBHBIX HelipoHoB B cpenrux (lI-II) u wmwxaem (V) ciosx mpedpoH-
TanbHOM KOphl M B HIKHUX (IV-V) ciosix comatocencopHoii kopsl [27]. Kie-
TOYHBIE W DIIEKTPOPHU3HOIIOTHUECKUE HCCIENIOBAHUS TIOATBEPKAAIOT TIepe-
CTPOMKH HEHUpOHHBIX CBA3€Hl mocine npeHaranbHoro Bosxaencteus BK. Tak,
HampuMep, Yy KpbIc, moasepriuuxcs Bo3aedcteuio BK, naGmiomaercst Gonee
pa3BeTBICHHAs JACHAPUTHAS CHUCTEMa NHPAMUAHBIX KIETOK JBUTATEIbHOMN
KOpBI, YeM y KOHTPOJIBHOM IpyIIibl, npeanonaras, uyro BK 3amennser npouecc
o0pes3ku HeitpoHoB [39]. Kpome Toro, Bringas et al. mokaszanmu ymeHblneHne
IUIOTHOCTU JICHAPHUTHBIX LIMIUKOB B NMPEe(QpPOHTAIBHON KOpe, HO YBEJINYEHHUE
YHclia IIWIUKOB B BEHTPAJHHOM THIIMOKAMIIE KPBIC, IOABEPITIUXCA BO3-
nevcteuio  BK, 4ro mnpeamnonaraer auMCTaibHYH) T'MIOKOHHEKTUBHOCTh U
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JIOKaJbHYI0 THUIEPKOHHEKTHBHOCTH [4]. IlpumeuarenbHO, 4TO 3TO J0OKa3a-
TENBCTBO corjiacyercss ¢ BbiBojamu Rinaldi et al. cormacHo koTOpbIM, auc-
TanbHbIe O0JACTH «ayTHCTHYECKOTO MO3Ta» HEJOCTaTOYHO CBSI3aHBI, a JIO-
KaJIbHbIE 00JIaCTH YpEe3MEPHO CBsI3aHbI [45].

Ha wmonekymspuom ypoae Roullet et al. mokaszamu Gojee HH3KYyIO
skcnpeccuto MPHK Heiipotpoduueckoro dakropa romosuoro mosra (BDNF) B
COMAaTOCEHCOPHOI Kope MblIlei, noaseprimxcs Bo3aeiictuio BK [49]. BDNF
— 9T0 0eJIOK, HEOOXOAMMBIN Ul pa3BUTHUSA MO3ra. B HEKOTOpHIX ucciaenoBa-
HUSAX COOOMIANIOCh O TOBBIMIEHHOW MMMyHOpeakTHBHOCTH BDNF B TraHsIx
TOJIOBHOT'O MO3T'a, CBIBOPOTKE M IUIa3Me MAalMeHTOB ¢ ayTu3moM [14, 18]. Do
CBS3aHO C IOBBIIIEHHBIM YpoBHeM proBDNF B pesynbrare CHUXKEHUS IIPO-
ueccunra npeamectseHHHKa BDNF, T.K. He BBISIBJIEHBl W3MEHEHHS YpOBHEU
MPHK BDNF. Taxxe ObIIO BBISBICHO CHI)KEHHE ypoBHs perentopa BDNF
TrkB ¥ KOMIOHEHTOB CHUTHAIBHOTO MYTH, omocpenoBaHHbix PI3K, perymu-
pyromux (QyHKIHIO 1 MOPQOIOTHIO IEHIPUTHBIX IIUIIOB, B BEPETCHOOOpa3HOH
n3smiuHe [18]. B wactHOCTH, cHMKeHHMe oOIiero Oenka u ¢ochopuupoBan-
HbIX KomnoHeHToB PI3K perymupyemoro myTtu, Akt, mTOR 6pumn 0OHapyKeHBI
B BHUCOYHO-TEMECHHOW KOpE TOJIOBHOTO MO3Ta KpBIC, MOJBEPIIIMXCS BO3-
nevicreuto BK [41].

Hucbamanc Mexmy BO30YXKTAOIIEH W TOPMO3SIIEH CHHAITHYECKON
nepenaudei B ronoBHoM Mo3re cBs3zad ¢ PAC. HccnenoBanus MOKas3bIBalOT, YTO
muchyakmms peuentopoB NMDA B BO30YXKIAIOIIMX CHHANCax CBs3aHAa C
ayTHCTUYECKUM TIOBEICHHEM Yy >KUBOTHBIX. BBenenne BK B mpeHaramsHOM
MEepUoJie Pa3BUTUSl NPUBOIUT K HM3MEHEHHSIM AaKTMBHOCTH CHHAITHYECKHX
CBsI3e MeIMallbHOW TMpepOHTaIbHOW KOpHL. B dWacTHOCTM CHIDKaeTcs BO3-
Oy/IMMOCTh M YBEJIIMUHUBAIOTCS JIOKABHBIE CBSI3M M3-32 MOBBIIICHUS SKCIIPECCHH
peuenrropa NMDA. Rinaldi et al. o6napysxumu, uto usmenenuss NMDA riy-
TaMaTEePrUUecKUX PELENTOPOB M KaJbLWH/KaIbMOIYIMH-3aBUCUMON MPOTEHH-
kuHa3bl 11 (CaMKII) cBs3aHBI ¢ THIIEPIUIACTUYHOCTHIO, HAOMOJaeMOH B coMa-
TOCEHCOPHOI KOpe TOJOBHOTO MO3ra KphIC, MOABepruuxcs Bozzaeiicteuio BK
[46]. Beuto MOKa3aHO, YTO MOBBIMICHHBIC YKCIPECCUH CYOBEAMHHIL PELEnTopa
NMDA (NR2A u NR2B) u CaMKII ycunuBaoTr nepeaady, orocpeIoBaHHYIO
peuentopoMm NMDA, 1 yBenTMUMBAIOT MOCTCHHANTHYECKYIO AOJTOBPEMEHHYIO
MOTEHLMAIIMI0 B COMAaTOCEHCOPHON KOpe TOJOBHOTO MO3ra KpBIC, MOJBEPT-
mmxcst Bo3aeiicTeuio BK [46].

Ilogedenueckoe (penomunupoeanue 8anLRPOAM-UHOYUUPOBAHHOU
mooenu PAC

Banupmanus KMBOTHBIX MoOJieNieil TpeOyeT BBITIOJHEHUS CIIETYFOIIX
kputepueB: mnosereHueckas (face validity), ¢dapmakonorudeckas (construct
validity) u npenckaszarenbHas (predictive validity). [loBenenueckast BaTuIHOCTh
OTpaXkaeT CTENEeHb CXO0XKECTH CHUMITOMATHKH M BHEIIHHX NPOSBICHUH pac-
CTpoiicTB. MHOTHE HCCIeOBAaHMS MTOKA3adl CHIBHYIO MOBEICHYECKYIO BaJIH/-
HOCTH BaJbIipoaT-uHAynmpoBanHod moaenu PAC. Tak, mocie mpeHaTalbHOTO
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BO3ACHCTBHS BAJIBIIPOEBON KHUCIOTHI OTMEYAETCSl CTEPEOTHIIHOE U ITOBTOPSIIO-
ieecsl MOBEJCHNE, CHIDKEHUE COLIMANbHOM aKTUBHOCTH, HapylIEHHE YyBCTBA
CTpaxa M TMOBBIIICHHAs TPEBOXHOCTh [21, 47]. BaxkHO OTMETHTBH, YTO CO-
LUagbHbIC NPOSBICHUS 3aBUCAT OT psza (akTOpoB. BO3pacta, I0Ja, OKPY-
JKAromie cpenasl. Pe3ynmbTaThl MCCIEAOBAaHWN C pa3MepaMd BBIOOPKH, TIpe-
Beimaromumu 40, Kak IpaBUIIO, CBHIACTEIbCTBYIOT 00 YMEPEHHOM CHHMXECHUHU
colMaNbHOro aeduimra ¢ yBenuueHueM Bospacta [48]. AHanornuHbM 00pa3om
pe3ynbTaThl ucchenaoBanuii ¢ yuactueM 40 wiu 0ojiee YIaCTHHUKOB, B KOTOPBIX
HCIONB30BAJIaCh COLMaibHas cdepa IKaa alauTUBHOTO MoBeaeHus Baiinnenna
[49], mpenmonararoT, YTO aganTHBHBIC COLMAIBHBIC CIIOCOOHOCTH YBEIHYH-
BaroTcad C¢ Bo3pacToM. OAHAaKO YIydIEHHs PENKO MPUBOAAT K BBIXOAY W3
CIeKTpa ayTu3Ma. Y OeTeil ¢ TUIMYHBIM Pa3BUTHEM COLUAIbHAs aKTUBHOCTD
MOBBIILIACTCS K MOIPOCTKOBOMY IEPUOLY U SIBJISIETCSI MAKCUMAJIBHOW IO CpaB-
HEHHIO C JIPYTMMH TepHojamMu xku3HH. [logoOHas 3aKOHOMEPHOCTh HAOIO-
naeTcs Takke y Kpblc. Tak, Hampumep, UrpoBas aKTHBHOCTb y KpPBIC Mak-
CHUMaJIbHO NposiBisiercs Ha 30-35-e IHU MOCTHATAIBHOTO Pa3BUTHUSL.

OCHOBHBIMH TOBEJCHYECKUMHU TECTaMHU, HMCIOIb3YEMBIMH Ul OLEHKH
COLIMAJIbHON AKTUBHOCTH >KMBOTHBIX, SIBIAIOTCA TECT TpeX Kamep, TecT Co-
LMaNbHON B3aMMOCBA3M, YJIbTPa3ByKOBas BoOKaluzalusa. TecT Tpex Kamep
MO3BOJISIET OLICHUTHh KaK OOLIyI0 COLHAIBHYIO aKTUBHOCTb, TaK U CTEICHb
COLMAIbHON HOBU3HBI — IMPOSIBJIICHUE NIPEINOYTEHUS] HE3HAKOMBIM >KUBOTHBIM.
[lo nanHpIM MeTaaHanu3a, pe3yibTaThl 51 HcciaenoBaHMs MOKa3alu CHIKEHUE
COIMAJIbHON HOBH3HBI MOCIIE BO3ACHCTBUS BATBIPOEBOM KUCIOTOM B 03¢ 300-
600 mr/kr B mpomexytke 10-13 nuelr smOpuoHanmbHOrO paszButus. OKoJO
BOCBMUJIECATH UCCIIEIOBaHUH MOCBSILEHO OIICHKE COLMAIBHOTO MPEANOUYTEHUS
Ha Bajiblpoar-uHIynupoBanHoil mogenu PAC. CpenHecTaTuCTHYECKH Pe3yJlb-
TaThl BCEX pabOT BBISIBHIIM MMOHMKCHHYIO 3aWHTEPECOBAHHOCTD JKUBBIM 00BEK-
TOM M Oonbliee NPEAIIOYTEHUE HEOIYIIEBICHHOMY OOBEKTY WM IIyCTOMY
CEeKTOpYy TIOCe BBEJEHHE BaJblIPOeBOH KHUCIOTHI B go03e 300-600 mr/kr B
nepuojsie 9,5-15 mau OepemenHoctH. COpPOK YEThIpE HMCCIEIOBAHUS BBIIBIIN
BIUSHUS BaJIBIIPOEBOI KUCIOTHI Ha couuanbHOoe moBereHue. Ilocnme mpeHa-
TaJbHOTO BBEACHHS BalbIPOEBON KUCIOTH B 103e 400-600 mr/kr B mepuoje
11,5-12,5 nmHe#t ypoBeHb COLMAIBHOTO B3aUMOJCHCTBUS MEXIY >XKHBOTHBIMHU
OBUI TIOHWKEH. Psiil Ipyrux MccieloBaHWi TMOKa3ajid CHHXKEHHE YIIbTPa3BY-
KOBOW BOKaJIM3aIlMU TIOCIIE M30JISIIUY JETCHBIICH OT MaTepei B Bo3pacTe 10 2
Hezenb. Habmronanoch Kak MOHMKEHHUE YaCTOThl «KPUKOBY», TaK U YMEHBIICHHUE
UX KOJIMYECTBAa 3a TecTHpyeMmoe Bpems. HekoTopble HcCclenoBaHUSA TakKxkKe
OOHApYy)XMJIM W3MEHEHHE THIAa «KpPUKa» C TOHWKEHHON aMIUTUTYIOH U ¢
npeobyiaflaHieM IJIOCKHUX, CIIOKHBIX W HHUCXOISIINX, C YMEHBIICHWEM IBYyX-
CJIO’KHBIX KPHKOB.

Eme ogauM TectoM A peHOTUNMYECKON BaTUIALMK )KUBOTHOM MOJEITH
PAC sBnsierca TecT OTKPBHITOrO MOis. Pe3yiapraThl MHOTOYHCIEHHBIX HCCIe-
noBaHuii, B kotopsix npuMensin 400-600 mr/kr BK B nepuoj 6epemenHOCTH
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KpBIC, MOKAa3alli, YTO CTEPEOTUITHOEC MOBEICHUE I'PHI3YHOB ycuiuBaercs [48,
52]. Taxke HaOMOAaeTCs MOHMKEHHUE HCCIIEIOBATENLCKOrO noBeaeHus. [laH-
HbI€ JIOKOMOTOPHOW AaKTMBHOCTHM IIOKa3bIBAIOT CMEIIAHHBIE pPE3YyJIbTaThl: y
HEKOTOPBIX HaOIIO/IAeTCsl YCHIIEHHE JTIOKOMOIIMH (THIIEPIOKOMOIIHS), Y JPYTUX
— CHIDKEHHE JIOKOMOILIMH. Pe3ynbTaThl HCCie0BaHus TOBeACHUS Kpbic Ha Y-/T-
o0Opa3Hbix Tectax mocie BeeneHus 400-600 mr/kr BK mexnay 11,5 u 13 gasimu
OEpEeMEHHOCTH TOKa3bIBAIOT YMEHBILICHUE CIOHTAHHOW anbTepHaiuu [52].

Ozpanuuenus eansnpoam-uHoyyuposannoi mooenu PAC

C MoMeHTa co3aHusi epBoil Moaenu Ha rpei3yHax B 1970-x romax BK
LIMPOKO HUCHOJIB3yeTcs s M3ydeHus stuosoruu u marorenesa PAC. Oc-
HOBHBIM IIPEUMYIIECTBOM JAHHBIX MOJEJell SABJIseTcs TO, 4TO y >KMBOTHBIX,
nmoaBeprmuxcs Bo3zaeiicteuio BK, pazBuBaercss ycroiumBeid (DeHOTHII, HAroO-
MUHAIOMIMA OCHOBHEIE cuMIToMbl TarnweHToB ¢ PAC. Ilpocteie axcmepu-
MEHTaJIbHBIE MPOTOKOJIBI MO3BOJSAIOT MIMPOKO HCIOIB30BAaTh JAHHYIO MOJAETH
it u3ydeHus: natopusuonorun PAC oT MoJeKyasipHO-KIETOYHOTO JI0 TMOBE-
JIEHYECKOT0 YPOBHEW Ha MPOTSIKEHUU JecATUIeTH. boiee Toro, mockoiabKy
BK sBnsercs ”HTHOUTOPOM THCTOHOBOH JIealleTHIIa3bl, KUBOTHRIE Monemn BK
MOTYT NOMOYb IOHATH 3IMUTCHETHYEeCKYl0 OocHOBY aTHonorun PAC. Onnako
JaHHasi MOJIENb TAKXKEe UMEeT HEKOTOphble OrpaHUYEHHUs: BO-TIEPBHIX, BO3AECHUCT-
Brue BK sBnseTcst oqHIM 13 MHOTHX dKonorndeckux (akropos pucka PAC, Bo-
BTOpPBIX, nauueHtsl ¢ PAC, noaseprmmuecs Bo3aeiicteuto BK no MarepuHckoi
JIMHUM, TPEACTABISAIOT c000i HEOOJNBIIYI0 MHOMyJsIui naiueHToB ¢ PAC.
Taxum oOpaszom, nmarodusuoniorusi, Bei3BaHHas BK, MoxeT cocTaBisTh 4acTh
uesoctHord kaptuHbl PAC. Tem He MeHee, THOCKOJBbKY NHaTO(QH3HOJIOTHS,
BbI3BaHHas BK, nMeer HEKOTOpoe CXOACTBO € reHeThYecKkuMu MoaensmMu PAC,
Hanpumep, cuHanTonaruei [53], naHHble, MONydYeHHBIC HA 3TOW MOJIENN, MOTYT
OBITh WCIIONB30BAHBI JUII TECTHPOBAHHWS W CKPUHHMHTA (apMaKoIOTHYEeCKUX
nperapartos [54].

Hocmynuna 28.12.23

Ununpqup uygkljinph pwbqupmuttph Jujypnjuppdm]
dwwusdwd Uunnly

4. U. dtpbobuyui

Uninhquh uybtlunph jpuwbqupnudp upnuyhtt hwdwwupgh qupqug-
dwb ppwbqupnud E, npp pumipugpynud £ unghwjujut hwnnppuljgnipjut b
thnpuwuqpbgnipyut pwbqupnmudubpny, hiyybu twb Ypludnn b Jupspwwnh-
wuyht uppugdny: b pnudt nidtin gkutnply punwnphsh, opgulju dhgujuyph
gnpénuubkpp, tkpwnju) wnnpuhbttpp, Jupuljubkpp b ginudhengubtpp, hwynth
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kb npybu nhuljh gnpéntubkp hujwiwpwp wpwewgubking tyhgbkwnhl thn-
thnjumpniuttp: Uuwubwynpuybu wywgnigyt) L, np hnhnipjut pupwugpnid
Juyupnyuppyh oquugnpdnidp dkdwgunid b tphjuwtbph Unwnn wninhquh
Juutgp: dwjuypnjuppyh Yhpwonudp hnh JEunwuhubph dnnn wninhqdh
uykljunph pwbqupnidubph hwunwndus jhunuwibwlwt dnnly B Uju dogbip
Yupnn Ewth ju tkphuyuguby ppphnywphy wnnhquh puquwuphy gtwpbp,
pwt wpwbuqbkiughtt Unpbjukpp, npnup Ypnud B wninpquh hbn juwyguws
wnwbdhb ghubph dntnwghwibp: Gkinwbwut dngbip jupltnp £ wninhu-
wnhy Juppwgsh hhupmid phljws yuppujkiuwpuwtulut pwbqupmdubph
niunidtwuhpmipjut b tnp phpuybnhl Yyoptph ghbwhwndwt hwdwp: Uju
hnnJuénp thulhul]nu[ E Juupnyuppdny dwuljudduws wniunhquh hhhrlul—
twlub dnnbjp pingstnd npu Juplnpmpiniuh nt hnuwhnipmiip’ npybu
wntinhquh ny npuwtiugbiughtt dnghy:

Valproic acid induced model of autism spectrum disorders

K.S. Fereshetyan

Autism is aneurodevelopmental disorder characterized by impairments in social
communication and interaction and by repetitive patterns of behavior. While autism has
a strong genetic component, environmental factors including toxins, infection and drugs
are known to confer autism susceptibility, likely by inducing epigenetic changes. In
particular, exposure to valproic acid (VPA) during pregnancy has been demonstrated to
increase the risk of autism in children. Prenatal administration of valproic acid has
become an accepted animal model of ASD. This model might better represent the many
cases of idiopathic autism which are of environmental/epigenetic origins than do
transgenic models carrying mutations in single autism-associated genes. The VPA
model provides a valuable tool to investigate the neurobiology underlying autistic
behavior and to screen for novel therapeutics. Here we review the VPA-induced rodent
model of autism, highlighting its importance and reliability as an environmentally
induced animal model of autism.
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Introduction

Salt iodization is globally accepted as the primary intervention to ensure
adequate iodine status among populations [7, 9, 15, 17-19]. Currently 124
countries require iodization of at least some form of edible salt [9], especially
household salt, and since 1993, the number of countries considered iodine
deficient has been reduced from 133 to 23 [8].

In Armenia, over the last two decades, there has been remarkable
progress towards eliminating iodine deficiency disorders (IDD) and sustaining
optimum iodine nutrition, largely attributed to the introduction (2004) and
scale-up of the mandatory universal salt iodization (USI) strategy in the country
[3, 5, 6, 10, 16]. The lodine Nutrition Survey of 2005 showed that 97.2% of
household salt in Armenia was adequately iodized and the national median
urinary iodine concentration among 8-10 years old children was slightly above
WHO-recommended upper limit [10, 16]. The national regulation was modified
to reduce iodine content in salt from 50 + 10 mg/kg to 40 + 15 mg/kg. The
success in attaining the goal of elimination of iodine deficiency in Armenia was
acknowledged in 2006 by the Network for Sustained Elimination of lodine
Deficiency [17].

The widespread use of iodized salt was documented by the 2015 Armenia
Demographic and Health Survey, which found that >99% of households in the
country used salt containing >5 mg/kg iodine [12]. Another national survey
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(2016-17) showed that the iodine concentration in 93,4% of household salt
samples was within the national standard (mean iodine content of 35.5 mg/kg),
and mUIC among school-age children was 243 pg/L, also well within the
recommended range [4, 5].

The MoH had been conducting external monitoring of iodized salt on the
retail and household levels. In principle, throughout 2000-2009, the IDD
elimination programme in Armenia was approached as a MoH-led intervention.
Its success was attributed to dedicated effort of the Multidisciplinary Working
Group, responsible to the government for the national programme oversight.
Avan Salt Plant, the country’s single salt producer, as a strong proponent of USI
in Armenia, continued supplying quality iodized salt for optimum iodine
nutrition in the population.

After 2009, based on provisions of the RA Law “On Food Safety”
(2006), the overall responsibility for food monitoring was assigned to the State
Food Safety Service (SFSS) of the Ministry of Agriculture’. The National
Centres for Disease Control (NCDC) continued monitoring the iodine content in
salt on household level, only. The salt sampling was linked to staff visits to foci
of communicable diseases (MoH Order No 405 of 1997). Throughout
subsequent years, the Armenian NIH had been periodically requesting the
NCDC regular monitoring data to review the National IDD elimination
programme [13], as well as to develop report on assessment of the contribution
of industrially processed food salt to population iodine intake in Armenia [1].

The NCDC data on monitoring of household coverage of iodized salt, for
the whole 15-year period (2009 — 2023) are consolidated in the below Table 1.
It is shown, that within the period of 2009-2013, only 22 salt samples (0,04% of
total 53136 samples tested) did not comply with the national iodine standard;
further, in 2014-2016, none of 44818 samples was non-iodized or inadequately
iodized. The NCDC data were in contrast with data from parallel DHS [14],
which revealed at least 102 households using non-iodized or inadequately
iodized salt. The survey on iodine nutrition by N. Hutchings et al. [4, 5] also
revealed certain amount (6,6%) of inadequately iodized salt samples. The
NCDC detected a few more non-standard salt samples in 2017-2018, but
throughout subsequent 4 years again none of samples was non-iodized or
inadequately iodized and up to 2017, the overall national monitoring system did
not cover salt retail and manufactured food.

1 In July 2019, the Ministry of Agriculture was abolished; the Ministry of Economic

Development and Investments was transformed into Ministry of Economy with the
agricultural sector in its structure. The SFSS was transformed into Food Safety Inspection
Body (FSIB) under Government of the Republic of Armenia.
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NCDC data on monitoring of edible salt for iodine content in households,Table '
2009 — 2023
n/n Year Total number of Salt samples classified as
samples (per year) outside standard*
1. 2009 8073 10
2. 2010 6154 4
3. 2011 6107 2
4, 2012 12025 3
5. 2013 20777 3
6. 2014 14816 0
7. 2015 16449 0
8. 2016 13553 0
9. 2017 7659 0
10. 2018 3807 39
11. 2019 3678 75
12, 2020 1132 0
13. 2021 1391 0
14. 2022 1271 0
15 2023 797 0

* based on national standard of 25 - 55 mg/kg (data for 2017-2023 are presented for the first

time).

An important milestone for Armenia’s IDD elimination programme
became UNICEF/IGN USI sustainability workshop for countries of Eastern
Europe and Central Asia, September 24-25, 2015, Almaty [17]. Welcoming
speech to the workshop was delivered by Prof. Turegeldy Sharmanov, famous
public health specialist and scientist, former Minister of Health of the Kazakh
SSR (1971-1982), the President of the Kazakh Academy of Nutrition (Photo 1).
The workshop was attended by 50 participants from 10 countries: the
participants included government officials, health nutrition experts, salt
industry, in addition to UNICEF and IGN representatives (Photo 2).
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In the photo (L-R): Frits van der Haar, IGN Senior Advisor; Gregory Gerasimov, IGN
Regional Coordinator for Eastern Europe/Central Asia; Yuri Oksamitny, UNICEF
Kazakhstan; and Prof. Turegeldy Sharmanov, president of the Kazakh Academy of

Nutrition (welcome speech)?.

"k — : )
In the photo: Participants of the USI Sustainability Workshop,
Almaty 24-25 September 2015

2 Note. In 1978, under Prof. Sharmanov's leadership, the International Conference on Primary
Health Care was held in Almaty under the auspices of the WHO and UNICEF. This
conference, known as the "Great Charter of Health for the 20th Century," resulted in the
adoption of the Almaty Declaration, which laid out the concept of primary health care
system. The conference was attended by delegations from 146 countries.
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The workshop aimed to review country progress, share key experiences
and lessons learnt, and develop country-specific plans to ensure sustained IDD
elimination. Subsequently, in Armenia, upon the RA Prime-Minister’s
Instruction 02/14.7/17487-15 of 12 October 2015 and in accordance with the
MoH Order 3688-A of 23 December 2015, a working group of experts from the
health and agriculture sectors was established that developed “The order of the
state control and implementation of monitoring over the content of iodine in
food-grade salt, information exchange and public communication”. This
package was then adopted through the Joint Order of the MoH (No 829-A of
23.03.2016) and the Ministry of Agriculture (No 74-A of 18.03.2016). The Joint
Order defines procedures for monitoring of iodine content in salt: a) imported
batches, retail market, catering facilities, and processed food manufacturing
entities - by SFSS, the authorized body in the area of food security (Decree No
218-N of 21.02.2013); b) in households — by NCDC, with its routine
investigations of foci of communicable diseases; ¢) methodology for analysis of
iodine content in food-grade salt, d) forms for data exchange and public
communication.

Many countries primarily rely on nationally representative surveys to
assess household coverage of iodized salt and iodine status of their populations.
The WHO recommends to conduct national iodine surveys every 3-5 years,
though the high cost and complicated logistics of such surveys are significant
barriers to their implementation. A recent assessment carried out in 63 countries
in Africa, South Asia, Eastern Europe and Central Asia, found that only 49% of
the countries had less than 5-years old data on household coverage of iodized
salt. Furthermore, only 22% of the countries had less than 5-years old data on
mUIC?. In contrast, 51% of the countries had population level mUIC data that
were more than a decade old [14].

Experience has shown that it is unrealistic to expect that there will be
sufficient commitment to support costly statistically representative national
surveys more frequently, to overcome the gaps in data availability. Recognizing
the need for less complex and costly data collection approaches, the IGN* has
developed an on-going programme monitoring and surveillance (M&S)
methodology (called USI FORTIMAS?), using sentinel site data collection, that
could allow for reliable analysis and interpretation of data on coverage of
iodized salt [11] and mUIC among target population groups at a much lower
cost, than “statistically representative” cross-sectional surveys.

The FORTIMAS approach includes secondary analysis of data on
production, imports and distribution of iodized salt. Such data may be provided
by domestic producers and importers and/or available through relevant

¥ mUIC - Median urinary iodine concentration (mcg/l) - indicator, used to assess iodine status of

a population [19]
* https://ign.org/; accessed 27 March, 2024.
5 https://www.smarterfutures.net/fortimas; accessed 27 March, 2024.
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government authorities, such as the Food Control Agency, Ministry of
Economy, etc. That information is then “triangulated” with findings of primary
data on household coverage of adequately iodized (containing >15 mg/kg iodine
[18]) and iodine status among 1% trimester pregnant women, collected using
sentinel site® and purposive (non-probabilistic) data collection methods. To
assess the feasibility and utility of that approach in Armenia, the IGN supported
its “pilot” implementation in the country in 2023-24. Such trials of the
FORTIMAS approach have also been recently supported by IGN in Sri Lanka
and Tanzania. This article presents findings of secondary data on “expected”
national population coverage of (any) iodized salt, and primary data on the rate
of household coverage of adequately iodized salt in Armenia.

Material and Methods

The design of the non-probabilistic FORTIMAS data collection approach
to assess the coverage of iodized salt and iodine status of 1st trimester pregnant
women in Armenia, first included the calculation of expected annual rate of
population coverage of iodized salt in the country based on the:

1) Total annual gquantity of iodized salt available in the country (for use
by households, commercial food catering businesses (e.g., public
restaurants and canteens), and processed food production facilities
(e.g., bakeries, snack food producers, etc.).

2) Estimated average per capita salt consumption of 12.5 g/day’.

3) Annual population size of the country®.

As illustrated in Fig. 1, data provided by the Avan Salt Plant and the
Ministry of Economy, show that annual trends in the overall quantity of
domestically produced and imported iodized salt has been stable in Armenia
during the past decade, and decreases in domestic production have been offset
by increased imports. Thus, the annual rate of expected population coverage of
iodized salt has remained stable over the same time period (Fig. 2). It should be
noted that the consistently higher than 100% “expected” population coverage of
iodized salt in Armenia over time may in part, be due to an actual higher per
capita intake of salt than 12.5 g/day, some inaccuracies in the annual quantities
of iodized salt production and imports, and/or unknown amounts of the iodized
salt that is not consumed during a given year.

® “Sentinel site” refers to a community (a large town or a district) within a region, purposively
selected, based on its “expected” rate of population coverage of (adequately) iodized salt,
where household salt samples and urine samples of (1st trimester) pregnant women could be
feasibly collected for testing to “confirm” adequate (or inadequate) rate of household
coverage of adequately iodized salt and median urinary iodine concentration among pregnant
women.
https://fortificationdata.org/country-fortification-dashboard/?alpha3_code=ARM&lang=en;
(Global Fortification Data Exchange (GFDx), accessed March 10, 2024
Source:  https://www.macrotrends.net/global-metrics/countries/ ARM/armenia/population;
accessed 5 March 2024,
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Figure 1. Trends in annual quantities of domestic vs. imported vs. total iodized* salt

available in Armenia from 2013 to 2023.
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Figure 2.Trends in annual rates of expected population coverage® vs. assessed household

coverage** of iodized salt in Armenia: 2000 through 2023.
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Figure 3.Marzes (Regions) in Armenia (in grey shade) where sentinel site data on household
coverage of iodized salt were collected through elementary schools as “data collection points”.
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Household coverage of iodized salt, as a “proxy” measure of the
population’s overall access to, and intake of, dietary iodized salt in Armenia,
has been assessed through nationally representative surveys, including three
rounds of DHS, the last two of which were conducted after iodization was
mandated in 2004 (Fig.2). The 2015 DHS found that that 99 to 100 percent of
households in each region (or Marz) of the country used iodized salt [12].

Based on the totality of the above information, and the feasibility to fairly
quickly recruit the needed number of 1st trimester pregnant women through
their largest antenatal care facilities, Nor-Nork, Erebuni, and Malatia districts in
Yerevan, and cities of Echmiadzin, Ararat, Abovyan and Gyumri located in
Armavir, Ararat, Kotayk and Shirak regions respectively, were purposively
selected as sentinel sites for primary data collection (Figure 3). Then, a
secondary school (located within the catchment area of the selected antenatal
care facility) was selected in each of those communities (i.e. a total of 7
schools) for data collection on household use of iodized salt.

To estimate the overall household coverage of iodized salt in the country
in 2023, a total of 210 students, 30 sixth graders from each of the selected
elementary schools, were recruited to bring 30 — 40 gm of table/kitchen salt
from their homes (i.e. herein referred to as household salt). Each student was
provided a small (5 x 7 cm) zip-lock plastic bag labelled with the predesignated
identification codes of the selected school (i.e., data collection point) and
student who brought the household salt sample. Upon collection of the
household salt samples at the school, the relevant information was recorded in a
formal reporting form, which together with the samples, were transported to the
Salt Testing Laboratory of the ASP for testing of iodine content. That laboratory
routinely determines iodine levels in food-grade salt, using a validated
quantitative assessment tool - iodometric titration (GOST R 51575). In
addition, a copy of the household salt collection form was kept at the
“FORTMAS Central Office” in the National Institute of Health in Yerevan.

Results and Discussion

Each of the 210 household salt samples were tested for iodine content
within 8 to 14 days of collection; about 41% of the samples were tested in less
than 10 days, while the rest were tested within 10-14 days. As shown in Table
2, nearly 5.7% of the salt samples were non-iodized, and of those, 11 were from
households in Shirak, while one was from a household in Yerevan (data not
shown). Although the total of 30 household salt samples collected in Shirak
were not enough to adequately estimate household coverage in that region, the
finding that 11 of 30 salt samples collected in its largest district, is never-the-
less of concern because only 1 of the 199 other salt samples from the other 6
sentinel sites was found to contain no iodine. Further assessment of iodized salt
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marketed in Shirak may be warranted to better understand the reason for the
unusually high rate of non-iodized salt that was found.

In contrast, only 2% of all the household salt samples from the 7 sentinel
sites contained <15 mg/kg iodine, while over 92% were found to be adequately
iodized (containing >15 mg/kg iodine) (Table 2). Furthermore, among the 198
salt samples found to be iodized, a mean iodine concentration of 32.8 mg/kg
was within the national standard of 40 + 15 mg/kg (data not shown).

Table 2
Ranges of iodine level in household salt in
Armenia in 2023
Salt iodine level Salt samples Prevalence
(mg/kg) (N) (%)
0.0 12 5.7
10-14.9 4 2.0
>15 194 924
Total samples tested 210 100.0

Using the categories of edible salt falling “within” vs. “outside” the
national iodization standard, as used by the FSIB for regulatory monitoring of
food-grade salt in the commercial sector in Armenia, nearly 23% of the
household salt samples from the sentinel sites fell “outside standard” (Table 3).
Furthermore, among the “outside standard” salt samples, only 1% contained
>55 mg/kg iodine, while about 17% contained <25 mg/kg iodine (data not
shown). In comparison, a recent analysis of data on iodine content of salt
samples collected from various market sources in Armenia and tested by the
FSIB in 2023, found that the iodine content of about 31% of those salt samples
fell “outside standard” [2].

Table 3
The proportion of household salt samples
with iodine content “outside standard” * Armenia, 2023

Salt iodine level Salt samples Prevalence
(N) (%)
Outside standard 48 22.9
Within standard 162 77.1
Total samples tested 210 100.0

*Defined as salt with 40 +15 mg/kg iodine content.

In summary, given the findings of complementary information that
indicate consistently high expected population coverage of iodized salt, and its
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assessed household coverage via statistically representative surveys, during the
past decade (Figures 1 and 2), our finding of about 92% household coverage of
adequately iodized salt (containing >15 mg/kg iodine) in Armenia in 2023
appears to be quite reliable. The learning is particularly important because the
cost of this “pilot” implementation of the FORTIMAS approach as an initial
round of “annual” iodized salt program monitoring and surveillance in Armenia,
was only a fraction of that of a typical nationally representative salt iodiza-
tion/population iodine status survey.  Furthermore, because the overall
framework of a potential “Armenia FORTIMAS System” has been developed
under this project, it may be estimated that about 10 annual rounds of salt
iodization program monitoring and surveillance may be carried out in Armenia
into the future, at about the same cost as one nationally representative salt

iodization program survey.
Accepted 03.04.24

Ouenka oxBara 10MOX0351/iCTB HOAMPOBAHHOI COJIBIO M U3MepeHHe
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CpaBHUTENIBHBIA aHAJIN3 «OKUAAEMOTO» OXBaTa HACEIEeHUS MHOAMPOBaHHOU
COJIbI0 (BTOPUYHBIC IaHHBIC) M (DAKTUYECKOTO OXBaTa JOMOXO3SHCTB (TICPBUYHBIC
JAaHHBIE) TIOKa3ajd, YTO €XKErOJHBIM OXHUJaeMbIii OXBaT HACEJICHUsS WOJAMPOBAHHON
COJII0 OcTaBajicsl CTaOWJIBHBIM B TEUEHHUE TIOCIEIHEr0 IEeCATHIICTHS, TPH 3TOM
CHUXEHHE BHYTPEHHETO MIPOU3BOJICTBA KOMIIEHCUPOBAJIOCH POCTOM HMIIOPTA.

Tonbko 5,7% Bcex nmpob moBapeHHOH coiy, B3ATHIX B 210 momoxo3siicTBax Ha 7
TIOJIEBBIX y4acTKaX, ObUIM HEHOIMPOBAHHBIMH M TOJBbKO 2% conepxkamu <lS5 Mmr/kr
Homa, B To Bpems Kak Ooiee 92% ObUTH agekBaTHO WOAWMpPOBaHBI (>15 Mr/kr #ona).
Cpemusisi KOHIEHTpanus #Homa B 198 mpobax comu coctaBmia 32,8 MI/KT, TO €CTh
HAXOIWJIACh B Tpe/eiax HallMOHANBHOTO cTaHnmapra. [IpmHMMas BO BHHUMAaHHUE IIOIY-
YeHHBIE HA OCHOBE JIOTIOJHUTENHLHON HH(DOpMAIMK JaHHBIE, COTJIACHO KOTOPHIM HabII0-
JTaeTCsl CTA0MIILHO BBICOKUI «OXKUIAEMBIi» 0XBAaT HACEJIEHUS! HOJUPOBAHHON COJIBIO, a
TaKKe Pe3yJbTaThl CTAaTUCTHUYECKH PENPE3eHTATUBHBIX OOCIEIOBaHUN OXBaTa JIOMO-
XO3SUCTB WOMUPOBAHHOM COJIBIO, MOXKHO CJIeJIaTh BBIBOJ, YTO yCTaHOBJCHHE (hakrTa
OXBaTa JAOMOXO3SHCTB aJ€KBaTHO HoAupoBaHHON conbio B Apmenun B 2023 rogy Ha
ypoBHE 92,3% siBiIIeTCSI JOCTATOYHO HAAEKHBIM PE3yJIbTaTOM.

CrommocTs «mmmotHOTO» BHeaperus nmoaxoqa FORTIMAS B kauectBe Hagaib-
HOTO JTala «eXEeTrOoJHOr0» MOHHTOPWHTa W SMHAHAI30pa 3a TpOrpaMMoi Hoaupo-
BaHHOW CONMM B ApPMEHHH COCTAaBWJIA JIMIIb YacTh CTOMMOCTH OOMICHAI[MOHAIHEHOTO
pEenpe3eHTaTUBHOIO MCCIEN0BaHUsl HOJUPOBAHUSL COJIM M CTaTyca MOAHOIO MHUTaHUS
HaceneHus. [IocKoIbKy B paMKaxX 3TOTO MpoeKTa ObuTa pazpaboTaHa oOIIas CTpyKTypa
noreHimanbHol «Cuctemer FORTIMAS ApmeHun», MOXHO TNPEIINONOKUTh, YTO B
OynymieM B ApMEHHU MOXXHO OyAeT MpOBOAWTH OKOJIO 10 €XKeromHbIX payHIIOB MO-
HUTOPWHTA ¥ 3MHIHAA30pa 32 MPOrpaMMOil HOTUPOBaHUS COJIM, 32 TY K€ CTOUMOCTD,
YTO M OJTHO HAI[MOHAJHHO PENpe3eHTATUBHOE HCCIIEIOBAHUE MTPOTPaMMBI HOJIUPOBAHUS
COJIH.
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Snnugdwé wnny muwghtt munbunipiniutph Swslnyph
b wnmu jnph wupnibwlnmpjut guwhwwnnidp

2.8.Uyuiyui, U.U.Fuqupyyui, b.Mupduinu,
E.U.Uwpquui, U.Q.Gnpnujut

8npugwé wnny puwlsnipjut «ayuwuynn» swsynyph (Epypopguyht
ndjuyubp) U wnbughtt wbnbunippitttph  wunwgh  puggplubdnipiu
(wpwetwyhtt fjuyikp) hudbdwwnwlwb Jhpnismpiniup gnyg £ wdky, np
mnugdus wnny puwlsnipjub uywuynny Swdlnyph wwpkwt gnigwithop
Jtpohtt muwubwdjulnd dhwgl) L juynit. ukpphtt wpununpnipjut tdugnudp
thnjuhwwnnigyty | ukpypdw wkjugdwdp:

7 nhwnpujhtt mknudwubph 210 mbwjhtt ntnbumpnibtibphg Jepgpus
YtEpwynh wnh pojnp tdnpubph dhuy 5,7%-u £ tnt sinnugdws, b vhuyt 2%-u
E wupnibwll) <15 dg/yq jny, dhynbn 92%-hg wlbkiht bEnk] E hwdwpdbp
mnugdus (>15 dg/lq jnn): Unh 198 wdnipubpnid jnnh dhohtt juinnipiniup Yug-
Ut k32,8 Ug/lq, wyuhlipi quin]ty t wqquyhlt unwbnupnh vwhdwbbkpnid:
Zuph wnlikiny (pugnighs hupnplughuihg uinugyws wdjugbkpp hudwdwyh
npnug hbnbnnuljuunpkt wnw b npugus wnny phwlsnipjut «cayguuynn»
pupan dwsynyp, tjuwnh ntukbunyg twb pnugws wnny nbwjhtt nbnk-
unipjnibbpnh pingpwsénipyut yhdwljugpnpku ukpjuyugnigsmjub hhwnw-
qnunipyniikph wpyniiptkpp Jupkih b kqpuijugby, np 2023 puljuithh
Zuyuunwind npuljjuy jnpugjwsd wnny nbtuwghtt wbtnbkunipniubph 92,3%
nungplusnipjut puguhwjnnidp pujuljutht Juinwhbjh wpyniup k:

$NLSPUTU dnnbguwi «aphninujhly hpulubwgdub wpdtpp’ npubu
Zujuunnwind jnpugdws wnh spwuqph «nupkljui» dnthpnphtigh b kwhy-
huljnnmipjutt uljqpiwui thny, Yuqul] b wnh pnugdwt b phwlsnipju
mnujhtt uinigdwt Jupquyphdwlh wqqujiht tbpluwjugnigswljui hbwnwgn-
unipjutt wpdbph dhuyt Jh dwup: Lwth np «2wjuunwih $OCSHPUUTU hw-
dwljupgh» pughwinip opowtwlp dowliyty £ wju twpowgsh spowtiwljubipnid,
Jupkh b juiwnbub, np wywgquynud Zuyuunwind jupnn E hpufu-
twglky wnh  ppugdwb Spwgph  Unuppnphigh b kwyhnhulngmpyu
wntjuqul0 mwupkwt tny dnnwdnpuybu bnygt qunyg, hty wnh ppugdw
Spwgnh wqquyyhtt tkpjuyugnigswljuts hbnwgnunipniup:
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Introduction

Human echinococcosis is a parasitic disease caused by the larval stages of
cestodes belonging to the genus Echinococcus. The World Health Organization
(WHO) classifies echinococcosis as one of 20 neglected tropical diseases and
includes Echinococcus granulosus sensu lato (E. granulosus) and Echinococcus
multilocularis (E. multilocularis) among food-borne parasites with global public
health importance. The two most common clinical types of echinococcosis,
cystic echinococcosis (CE) and alveolar echinococcosis (AE), impose a
significant health and financial burden, particularly in low-income countries
[15]. E. granulosus is well known as a parasite of concern in domestic animals,
while E. multilocularis is a wildlife parasite. The life-cycle of the
echinococcosis parasites involves carnivores (canids or felids) as definitive
hosts, which hold the adult egg-producing stage in the intestine, and
intermediate host animals (herbivores, e.g., sheep, goats, cattle) in which the
infective metacestode stage develops after peroral infection with eggs. Humans
are accidental (aberrant) intermediate hosts and the dead-end of the life cycle.
Except Antarctica continent, E. granulosus can be found all over the world
(especially in certain rural settings). The causative agent of AE, E.
multilocularis, is widely distributed in the northern hemisphere and central
regions of Asia [3, 4, 15]. Human CE and AE are both chronic diseases: CE is a
disabling disease with a low fatality rate, on the other hand, AE is often a life-
threatening disease due to tumor-like progression. CE and AE do not cause
symptoms in the early stages, and CE cysts and AE lesions can remain
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asymptomatic for 10 to 15 years [15]. The most reliable diagnosis is generally
obtained by parallel testing using diagnostic imaging methods (ultrasonography
(US), computed tomography, and magnetic resonance imaging) and
immunodiagnosis (ELISA-based serological tests). One of the most serious
issues with human CE and AE is the frequent occurrence of relapses [3, 4, 15].

CE is common among ruminants and nearly the whole territory of
Armenia is affected, however, the proportion of livestock species and infection
rates vary by area. The most common mode of parasite transmission is the
feeding of shepherd dogs with infected offal [8]. The Molecular Parasitology
research group of the Scientific Center for Zoology and Hydroecology NAS RA
investigated the epidemiological status of Echinococcus spp. in free-ranging
dogs and wild animals in target regions of Armenia. The following parasite
species were identified based on the results of egg DNA sequencing: in dogs, E.
multilocularis; in lynx, Echinococcus canadensis [12]. The aim of this study
was to analyze the epidemiological features, high-risk areas and mortality data
of human echinococcosis in Armenia from 2014 to 2022.

Material and Methods

A retrospective study was designed. The database at the National Center
for Disease Control and Prevention (passive surveillance system) includes CE
surgical cases from hospital discharge records. The database containing human
CE and AE cases identified during active epidemiological observation was
analyzed with a descriptive analysis, according to region, age, gender of patients
and cyst localization. The annual incidence and mortality rates of CE and AE
were calculated using population denominators given by the National Institute
of Statistics. The Healthcare Information and Analysis Center of the National
Institute of Health named after academician S. Avdalbekyan provided
population-based mortality data for Echinococcus spp. Echinococcosis-related
deaths are classified in the system using the International Classification of
Diseases (ICD-10) codes: B67.0-B67.9. Cases were mapped using ArcGIS 10.7
software.

Results and Discussion

Over the study period, 752 CE surgical cases were reported. CE surgical
incidence increased between 2012 and 2019 (Fig. 1).


https://www.facebook.com/armnih/?locale=hy_AM
https://www.facebook.com/armnih/?locale=hy_AM
https://www.facebook.com/armnih/?locale=hy_AM
https://www.facebook.com/armnih/?locale=hy_AM
https://www.facebook.com/armnih/?locale=hy_AM
https://www.facebook.com/armnih/?locale=hy_AM
https://www.facebook.com/armnih/?locale=hy_AM
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Fig. 1. Incidence of Echinococcosis spp. per 100 000 population,
Armenia 2008-2022

A majority of CE patients were females (55%), from rural communities
(58%). Age ranged from 4 to 90 years, with a median of 37 years, mean age was
38.8+18.6 years. Higher annual incidence was observed among younger and
older age groups (Fig. 2).
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Fig. 2. Age- and sex-specific annual average incidence of Echinococcus spp. per 100
000 population, Armenia, 2014-2022

The highest average incidence was found in Aragatsotn, Ararat, Armavir,
Gegharkunik regions (Fig. 3). Cysts were identified in the liver (81%), lungs
(11%), unusual locations (6%) and involvement of two organs simultaneously
(2%).
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Echinococcosis spp. cases in Armenia
2014 - 2022
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Fig. 3. Geographical distribution of CE average annual incidence per 100 000
population and AE cases, Armenia, 2014-2022

As for AE, 10 cases were identified. AE incidence per 100,000 populaton
varied between 0.032 in 2008, and 0.1 in 2017 and 2022, the years with the
highest AE annual incidence. Age ranged from 21 to 52 years with a median of
41 years, mean age was 38+12 years. Patients were mostly females (62.5%) and
from Gegharkunik region (n=4, 50%). All patients had liver involvement.

During 2014-2022, 108 deaths of human echinococcosis were registered.
After 2015 mortality rate of Echinococcosis spp. in Armenia dropped
considerably (Fig. 4).
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Fig. 4. Mortality rate of Echinococcosis spp. per 100 000 population,
Armenia, 2014-2022
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More than half (55%) were female, and during the period 2014-2022, the

male/female ratio of the deaths occurring was 0.83. Most deaths were registered
among >80 age group (54%), following by 70-79 age group (20%) (Fig. 5).
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Fig. 5. Echinococcosis-related deaths by age group, Armenia, 2014-2022

The highest number of echinococcosis-related deaths was in Yerevan

(44%), Ararat (17%) and Kotayk (13%) regions. The liver was the most often
affected organ and 2 deaths were AE-related (Table).

Table
Echinococcosis-related deaths by ICD-10 codes, Armenia, 2014-2022

ICD-10 n
B67.0 43
B67.1

B67.2 1
B67.3 1
B67.5

B67.8 55
B67.9 >
Total 108

The current study shows the trend of Echinococcus spp. incidence in

Armenia. In endemic areas, the annual CE incidence varies from 1 to 200 per
100,000 population [15]. The presence of E. granulosus tapeworm has been
widely recorded throughout the Mediterranean basin, including France, Spain,
Italy, Greece and all Middle Eastern countries. The annual average incidence of
surgically treated CE cases was 2,7/100 000 population which is higher than in
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Iran (0,74/100 000 population) and in Lebanon (1,23/100 000 population) [5,
10]. Kyrgyzstan remains one of the highly endemic foci of echinococcosis.
From 2004 to 2015, the incidence rate increased from 9,2 to 19,2 per 100 000
population [1]. The highest annual surgical incidence of AE was in Kyrgyzstan
(3,02/ 100 000 population) [14]. The surgical incidence of CE in Uzbekistan
was 4,4 per 100,000 population in 2011 and 2,3 per 100 000 population in 2018
[7]. For the years 2017-2021, the incidence rate of CE in the Russian
Federation ranged from 0,16 in 2020 to 0.33 per 100 000 population in 2018,
and the incidence rate of AE in the Russian Federation was an average 0.03 per
100 000 population. During 2020-2021, there was a significant decrease in
incidence rates of CE due to the limited availability of routine medical care to
patients during the COVID-19 pandemic [2].

Echinococcosis mainly affected the female population, which is
consistent with findings from other countries [2, 5, 10, 14]. Paediatric cases
were also reported, indicating an active transmission of the parasite in the
environment [13]. There is an increase in the incidence of echinococcosis
among children, and recently severe forms and cases were recorded more
frequently [1]. Regarding cyst localization, the results showed that the liver was
the most frequently affected organ, followed by the lungs, which is similar to
findings from other countries (Russia, Kyrgyzstan, Iran, Lebanon) [2, 10, 11,
14]. The annual average AE incidence in Europe is quite low, with 0.03 to <1
case per 100,000 population, with a few endemic areas reaching slightly more
cases (France, southern Germany, Switzerland, western Austria). E.
multilocularis is found across northern Asia, with China accounting for around
90% of all reported human AE cases [9].

During the 17-year period (1990-2007), 41 people died from
echinococcosis in the United States [6]. According to this official data, the
lethality among patients with AE in the Russian Federation ranges from 2.08 to
6.25% [2].

However, the true incidence and prevalence of the disease in humans and
animals remain unknown, there is likely an underreporting of cases. Since CE is
asymptomatic in up to 70% of patients, many cases were probably excluded
from the database [5, 7]. Human echinococcosis is a neglected but essential
public health problem in Armenia that requires an adaptation of the “One
Health” approach into the national control program, which should improve
disease surveillance system in the country and involve prevention and control
measures for both human and animal sectors. Priority should be given to regular
dog deworming, a strict policy for stray dogs, an improved slaughter
surveillance system, strong veterinary control to avoid home slaughtering of
sheep and other livestock, awareness campaigns among health care providers,
health education and a systematic search for asymptomatic carriers through
community-based screenings. It is required to address knowledge gaps and
conduct research on various aspects of the disease, including identifying the key
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sources of infection and habits that may raise the risk of exposure. An
international classification of US images for CE and for AE a PNM
classification system (P=parasitic mass in the liver, N=involvement of
neighbouring organs, and M=metastasis) is not utilized in Armenia in order to
classify each patient according to clinical status [4]. Echinococcosis should be
considered in the differential diagnosis of a liver or lung cyst.
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IXHHOKOKKO3 YeJIOBEeKAa B ADMEHHMU: cTapasi M 3a0bITasi mpodaeMa

A.T. ManyksH, P.P. Jannensn, K.M. I'esopksn, I'. ®@. CaaksH,
A.B. Bansu, I.M. Anapeacsas, I'.T'. Menuk-Aunjapeacsin

JlBa HamOoJiee pacrpoCTPaHEHHBIX KIMHHYECKUX THUIA 3XHMHOKOKKO3a — KHC-
TO3HBIN XMHOKOKKO3 (K3) u anbBeossipHBIN 3XMHOKOKKO3, BBI3BIBAIOT 3HAYHTEIHHOE
MeIUIMHCKOoe U (rHaHcoBoe Opems. Llenbro nqaHHOTO MccienoBaHus ObUIO MpOaHaIH-
3UPOBATh AUHUIEMHOJIOTHICCKYI0 XapaKTepUCTHKY, 30HBI TIOBBIIIEHHOI'O pHCKAa U
JAaHHBIE O CMEPTHOCTH OT XMHOKOKKO3a 4enoBeka B ApMmenuu 3a 2014-2022 rogsl.
CpemHerooBass Xupyprudeckas 3a00JeBaeMOCTh JAMATHOCTHPOBAaHHBIX ciydaeB KO
cocramia 2, 7/100 000 Hacenenwus, uto Bbiie, ueM B Mpane (0, 74/100 000 Hacenerws)
u Jlueane (1, 23/100 000 HaceneHwus1). 3aperuCTpUPOBAHHBIE JETCKUE CIIy4ad CBHJIE-
TENBCTBYIOT O ITUPOKOM PACIPOCTPaHSHHH Iapa3uTa B OKpyxkaromei cpemne. OmHako
HCTHHHAS PACIpPOCTPAHEHHOCTh 3a00JICBAEMOCTH Y JIIOJEH W KUBOTHBIX OCTacTCA
HEM3BECTHOM W, BEPOSATHO, HMMEIOTCS HEIMONHBIC COOOIIEHHS O TIOATBEPKICHHBIX
ciydasx. ODXMHOKOKKO3 4YeIOBeKa SBISETCS 3a0BITON, HO Cepbhe3HOW mpoOIeMoit
00I1IECTBEHHOTO 3/IpaBOOXPaHEHHs B ADMEHUH, KOTOpasi TpeOyeT aJlanTaliy oAX04a K
HalMOHaNBHOM nporpamme «EnnHOoe 310poBbe» MO HPOQUIAKTHKE W KOHTPOIIO
9XMHOKOKKO3a, BKIIOYash COOTBETCTBYIOIIME Mepbl Kak Uil JIIOAEH, Tak M Ui
JKHBOTHBIX.

Uwpnnt Fuhttwlnlngp Zuywunwinid. hptt b Unnugdus unhp

U.Z. Uwunijyui, . (k. Fwbhbjui, ©.U. Sunpgu,
Q.. Uwhwljjulb, U.49. Juiyul, +.U. Tupbuuyw,
Q. Q.. Ukjhp-Ulugpbwuywi

Ejuptwlnyngh bpynt wdbbwnwpwsjws Yhupjulub whuwyubkpp
pounmught Ejuhttmnlyngp (RE) b widbnpup Euhtwlnlngp, wnwowgumd btu
qquiih wpnpowwwhwlwi b Phtwbvwlwb phn: Uju hbnnwgnunipyut tuyu-
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nwulji kp Jhpmist) Zuyuunuimd dwpyne Huhwlnyngh' 2014-2022 pw-
Jututph pupwgpnid hwdwdwpujupubujut wpwtdbwhwnlnipmniuutpn,
pwnpdp nhuljuyhtt gnunphubkpp b dwhwgmpjut ndjujubkpp: fE-h whinnpnydws
nhuyptph wnwpbjwut dhohtt Jhpwhwwnulwt hhjwinugnipmiip juqdl) k
2,7/100 000 puwljsh hwpyny, htstt wbkih pwpdp k, put Pputinud (0, 74/100 000
puwlsh hwoyny) b Lhpwbwtnud (1, 23/100 000 ptiwaysh hwpyny]): Updwtmgpyby
Eu bwlb dwijuwlwt nbypbp, npp Juynid t oppuwju dhowduypnid dwlju-
poysdh Juyt mwpwsywdnipjut dwuht: Ujuntwdbkuwguhy, dwupputg b Yko-
nuuhutph Unwn hhwiunmiput hpwlwbh pbwyptptt ni nwwpusjubnipmiup
dunmd Eu whwjn, b hwjwbwpwp ju hwunwndws nhyptph ptph hw-
nopyoid: Uwpgne Ejehtwynlyngp Zuywunwind dnpwgdws, puyg bulub
hwipuyhtt wenpenipjwt jughp b npp wwhwiynid b wqquyhtt jubthowp-
ghijdwtt b JEpwhulnnnipjutt Spwgpnid  «UEY wnnponipniy  Uninbkgdwt
wnwunugnidp Gkpunkn]  hwdwyuwnwupwt - thenguemdubp  huswbu
dwppljutg, wjtybu b YEunuuhubph opowtinud:
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Opquithquh Ypw nupplp hwwhhwopuhy ninupnijutph
wqntignipjut hwdbdwwnwlwmb JEpnisnipiniup

U.8nt. Unudjul

G2, jkhuwpwinyppul pulniinkw, dwupgnt b fEinubhakph

Pphqpninghuyp wdppnk
0025, Epluuls, Quipkigh, 8

Fuihuyp  pwnkp. hhwyopuhw, hunbkqpuunpy wqnubowb, hwlwhhwopuhl
ntnupniubp

Ubkpwédnipiniu

Quuph nbknkjunjuljut njnpunp muptgunuph gpuynid £ wybkh
owwn hhinnwgnuuinnubph npwnpnipniip: Tunhdwbwpwp dbwdnpynid
E pdoynipjutt unp nqunLIa]nLh‘ anbnbijuunjuljut pdolnipniu»[11,13]:
Uhunwuh opquihqunid wmbnbynyplt wpunwugnnud E uniklnyubph,
pohoubiph, hjntujwsépubph, opqututph b opqu-hwdwlwpgbph thnju-
wqnbkgnipiniup, npp npubnpynid £ hunbkgpuwnhy (gnidwpuyghty) nupwnh
gnigutithpubpnid: bPusybu gnyg Eu wndb] hbnwgnunipmnitutpp, op-
quuhqumud dhghwdwlwpquihtt nbnkjunuiut juuybpt wnwyt
qquynit Lkt uppbuttph, dwubwynpuwybu hhwopuhuyh ujuwndwdp
[8,10]:

Nuumdtwuhpyt) £ opquthquh punhwinip $hghninghwlwb Jh-
Swih thnthnpunipjniup ppuwstuyhtt wipwjwpupnipyut b hwlwhp-
wopuhl phnupnyubph oquuugnpsuwtt wuydwbbbpnd: Npubtu puy-
hwinip Jh&ulh gnguithy numdbwuhpyty E juqiuynpdwb wwppbp
dwljupnuljutph $niulghntiwy hwdwlwupgtiph thnjowqptgnipjut wp-
myniupmid  dbwynpynn opqutthquh huwnbkgpuunhy wqnuuowup, npp
«phnuljnuy h» Uhongny gpuingynid E dwpduh dwljtplnyphg: Zhyopuhwi
hwjwuwnhnpt duonid £ hunbigpunhy wqnuipwuth ntunidtwuhpyng
gnigutihpubpp: Uju hbnwgnuinmipjnitip htwpwynpmipmit £ wnwhu
wwpqupwibint hhwyopuhuwyh U hwwhhwopuhy nhqupnyubph Yup-
dvhp bpbtpunihh (7rifolium pratense), wn&kunt Swnhlubkph (Grateus
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levengata), 16yhsh wpdwwntbph b wmbtpbhubtph (Armoracia rusticana) wq-
ntgnipniut opquthquh dwjupnulny:

‘Unipn b Ukpnnubkpp

Onpdkpp Juuwpyl) Gu 150-200gp pwp nitkgnn uwyhuwl] wn-
ubkwnutph Ypu: Unutwnubph bhqhnnghwut Jhdwlp quwhwwndt) L
«phnuljnuyh» vhongny opquithquh dwlkpkuhg wpnwésynn Jhuwnuy-
wnh gniguthpubpny: Zwdwdwyt dpwljws dpugph’ gpuugynn wyjug-
ubkpp hhpynud Eu OBM- nud hbnnwqu bEpnidnipjut hwdwp: Unubwnh b
«phnujnyh» dhol wlthnthnpu htpwynpmipmitp (10-15 dd) wuwh-
wuwuknt hwdwp wptbnubpp mnunpyt B hwnnmyy Jubnulynud, huly
htinn jupnpunnp Shpwugnid: Spubigynn wqnuljukph Jkpnisnd-
pintul hpwwuwgyt) E «Origin-8» dpwgpuyhtt thwptph Jhpundudp
[16,19,20]:

Onpdkpp uwnwpylp ki Uh pwih udppmd nipupwibsmp
hudpnid bwjupwt ginupnyuny YEpuwlptp b wpwudht ninupniyuny 10
op Yhunwumb Yhpwlpknig htwnn: 8mipwpwbynip thnpdh ulqpnid
wiglugyt] t JEuguunt $niughntiwy) Jhdwlh Gpldwdju uwnnighy
gpuignid, nphg hkwnn wnubwnp 30 pnwbk Gupwplyl; E hhwopuhl
wqpbgnipjui: Kpwhignid ppdwstwpwungp unbtndyl] E wyndwyh dp-
ongny onp nnipu Unknt Swbtwywphny: Munidbwuhpynng gnigutihy-
Ukph gpuignidp Juwnwpdt b dhbsh Yhipwbhubph «updpugnidps
unplopuhuwyh  wuydwbubpmd (PO2 = 142 dd ub. w).), swihwynp
hhwyopuhwjh wwydwuubpnid® 40000 «puwpdpnipjuiy Jpu (PO2 = 95-85
Ud ubiyy.), unip hhwopuhuwyh wuwydwbubpnid®7000U «pupdpnipjui»
Ypw (PO2 = 64-58 Ui utruy.) bt <hggnihg» htnn tnpuwy Uplnnpuught
Supdwl wuydwtubpnud: Kwpwpugnid Jhuguhubph «pupdpugnidp» b
«hokigniipy Yunwpdt) ku 15-20 U] wpugmippudp: dpuithg htun
tpynt dudyw pupwgpnid, sowpnitwlyt) k jEuguiunt ypu hhyopuhuwyjh
htwnwqptgnipjut gqpuignidp:

Upmniuputpp b putwpynidp

Ppdwustwupwungh yuydwbbpnid thnpuynid u opquthquh pnnp
dniujghwtpp [1-3,6,7,15]: Fumjutwpup wyn yuydwbbbpnid tnju-
Ynud £ wlb opquthquh punhwtnip yh&wlp: Opquuhquh $hqhninghw-
Jut gniguwthpubpp gnidwpuyhtt Auny wpunwhwynynid kb «phnuljnugh»
qpuiigus wqnupwtibpmd b gnyg Lt mwjhu opquuhquh $hghnin-
ghwjut whnpjmpput dwjwpguyp ginupnyutpny hpulpking
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wnwy b htwnn: «Fhnuljnyh» dhongny qpuigytky u 11 wnwetwghtr b 5
tpypopnuhtt gniguthoubp U hwdwwywwnwupwt hwdwlwupgswght
dpwgpny Eupwplyty] yEpnudnipjui: Lwuh np hhwyopuhwyh b phnu-
poyubph hwdwljgqus wmqpbgmpmnitt wdkh guyunnit Ep hhyopuhuwyjh
dwip thnynud, ntunp ubpjuyugunid Gup dhwyt wyn wndjujubpp:
Snigwihotutiph puguwnpnipniip b pyuyhtt mpdbpubpt wdithnthyws bu
wr). 1-3-nud: Unip hhyopuhwjh (7000d) wuwydwbtbpnid htinnkgpunhy
nupwnh gniguhoubpp Ypnud Eu npnowljh thnthnjunipinitkp, npnig
pYughtt wpdtpubpp ubpyuyugdws Eu wrn. 2-md: Uju thnpdtpnid

Unyniawly 1
«Fhnulnyh» gqpuligué wgnuipwbbbph Jhdwlugnulumb gniguihohkp

N I Zwwwynidlikp | NMupqupwinid
Unwotiuyht gniguithoibp
1 | <BB> (pnuyk) BB dhowljuyptiph vhohtt wpdtpp
BB uhgwljuptph
2 | Std_BB (pnuyt) nwpuwpwdwiunid(nhuybpuhw)
3 | CV (%) BB uhgwluyptiph quiphughwubph gnighy

pwnwlniuh wpdwwn BB dhowlwyptph hw-
4 | RMSDD_BB (pnuh) onppujwit qnuygkph wwppbpnipjul puwnw-
Yniuhutiph gnidwphg

BB dhowljuyptph wnwybkjugnyu b tjuqu-
gnyjt wpdbipubph wwppkpnipmniup

BB dhowljuyptiph wnwybkjugnyu b tjuqu-

5 | Max-Min (pnuk)

5| M n gnyjt wpdbpubph hwpwpbpnipniup

7 | AMo (%) BB dhowljuyptiph hhuwningptph Unnuygh wnw-
nwbwuwhdwip

8 | Mo (pnuk) BB dhpwljuyptinh hhuwningpbph dnnut

9 | F_BB=1/<BB> wqnpuipwtbph  mwunwtdwt  Jhohtt hw-
Lwijunipjniup

10 | FFT «Phnuljnyh» wqnubpwbbtph hgnpnipjut
uyklunpuyhtt hnnipniup

11 | FFT BB BB dhowluyptph hqnpnipjut uybljupuygh
hunnipniup

Epypnpgwht gniguihpubp
12 | A=AMo/( Max-Min)
13 | B=1/(Mo*( Max-Min))
14 | C=AMo/(2*Mo*(Max-Min))
15 | D-Amo-h ujuundwdp BB dhpwljuyptph punhwinip pumtwlp
16 | E=AMo/Mo
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qpuiigqud htnbkgpunhy nuownp, hwtnhuwbwny gnidwpuyht gni-
gutthy, wpunwhwynnid £ opquhquh punhwinip $hqghninghwljut Yh-
Swlp: Uwluyt wju nuonh Juppughdp ppldustujhtt wipujupu-
poipjut yuydwbhubpnmd bwybu wuppbpynid £ opquthquh poouyhti b
huwdwlupqujhtt dwjupnuljubpnid gpuigus gniguwhputphg: Gph
Jbpohtitbpu (wpwudhtt ufpnuubph LEjupujut wlinhynipniup,
upunnh woluwwiph nt piswnnipjut hwdwhinipnitt nt junpnipjniip)
hhwyopuhwjh wqntgnipniuhg dp pwuh powbh (15pnwb) phpwugpnid
JEpwljuwbqunid B hpkug Gjulbnwiht gniguhpubpp, wyw htwnbkgpu-
wnhy nuownh npny gniguwthpubnh ypw ghn Epjup dudwiwly tjunynd
t hhyopuhuyh htwnwqykgnipnil, wjuhlipt’ nikh ks hitkpghnun ot
(17,18 ]:

Unpniawly 2

Unikwnbbph Jpw Junnwpws thnpdkph gniguilihoilph Uhohlnugyus
pugupdwl wpdkpikpp unip hhwopuhuyh(7000d) wuydwbiakpnid

N Smgwthoubkp ‘Unpuopuhw 7000d «holignuu»
1| <BB> (nnugk) 0,30£0,02 | 027002 |  0,28+0,02
2 | Std_BB (pnuk) 0204001 |  0,16£0,01|  0,18+0,02
3| cV (%) 69,6+5,7 59,6:4,0 74,145 8%
4 | RMSDD_BB (pnuk) 0,23+0,01 0,19+0,02 0,22+0,01
5 | Max-Min (pnugk) 1,6£0,07 1,30,08 1,2£0,15
6 | Max/Min 16,2+1,2 13,8+1,1 18,1+1,5*
7 | AMo (%) 5,9+0,3 3,5+0,8 3,1+0,3
8 | Mo (nnugk) 0,1040,02 0,90,02 0,740,02
9 | F BB=1/<BB> 5,2+0,6 2,6x1,3 6,1+1,1*
10 | FFT 0,08+0,01 0,07+0,02 0,07+0,03
11 | FFT_BB 0,060,002 0,04+0,002 0,05+0,014
12 | A 5,6+1,6 4,9+1,8 3,8+0,8
13| B 17,7+¢1,5 11,0+0,4 19,0+1,3*
14| C 25,7+1,2 21,3+0,9 27,3+1,2*
15| D 30,6+1,6 26,6+1,1 32,5+1,3*
16 | E 49,4+2.8 40,2+1,4 51,1+2,6*

*p<0,05
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Ugniuwly 3

Unibwnbbph Jpw Junnwpws thnpdkph gnigulihoibph Uhohlnugyus
pugupdwl wpdkpikpp unip hhwopuhuyh (70001) b pknwpnyup hudulgjus
wqnkgnipyul wuydwhiakpnid

N | 8nigwuhoutip ‘Unpuopuhw 7000u «hokgniu»
1| <BB> (pnuk) 0,27+0,06 0,22+0,03 0,22%0,03
2 | Std_BB (pnuh) 0,22+0,06 0,1440,03 0,2140,03
3| CV (%) 77,1459 61,243 97,7+6,1
4 | RMSDD_BB (pnwh) 0,27+0,09 0,1840,04 0,2640,06
5 | Max-Min (pnuyk) 1,1+0,2 0,9+0,2 1,240,1
6 | Max/Min 24,94+1,8 17,1+1,1 28,7+2,1*
7 | AMo (%) 53+1,4 3,6£0,6 4,0+0,4
8 | Mo (nnuh) 0,13+0,05 0,100,02 0,09+0,01
9 | F BB=1/<BB> 4,1+0,7 4,8+0,9 4,7+0,7

10 | FFT 0,07+0,02 0,08+0,01 0,09+0,01

11 | FFT_BB 0,057+0,025 0,031+0,019 0,058+0,031

12| A 5,0+1,0 2,8+1,1 3,4+0,1*

13| B 11,5+0,7 19,6+1,1 9,4+0,5*
14|C 24,9413 30,7+1, 4 19,2+1,5%
15| D 23,915 33,0+1,7 25,8+1,4*

16 | E 47,4+2,2 37,9+2,1 46,1+2,6*

*p<0,05

ZEinwgnunmipjut wpynibupubpp gnyg L k), np jhugwuhubph
dhqhninghwljwtt Jhdwljp pinupniuny 10 op YEpwlpkinig hkwnn pw-
Julul pupkjuyynid t: Cun ghnnwljuil njujikph tdwb pinlnn wgq-
nhgnipmniip yuydwibwynpjws b dbp Ynnuhg ntunidbwuppdws hw-
Jwhhwopuhl pinupnijubpnid wejuw punuyphsutpny: Cun qpufju-
tnipjul Ube wolw wnjuybph’ wyy pununphsibpt wkh swwn b
wndkunt Swnhfubpnid, npt k) wuwypdwbwynpnd b upw hwlw-
hhuyjopuhlj Uks wqntgnipiniup(4,5,9]: Ujuytu, ghuuinppnd C-u tnwupphp
dwgnid niubkgnn ppYwstwpungh dwudwiwl] wpwqugund E hniu-
Juépubph Ynnuhg ppywsth jmipugnudp b twywuwnnd pohoubph
siswnnipulip hwnljuybu upnh b stswpwlwi hwdwlwpgh hhdwh-
nnipnibiubph dudwbwly[12,14]: Fuwlwb dwquwt hwljwopuhnhsubphg
tu twl Uh owpp Jhunnwdhuutp (Jhunnwdhtt C b E, 8- Jupnunhtp), npny
hwipughll ynpkp, hswyhu twb wbbinh dh pwpp pununpudwubp’
druynuihnubtp, $Lunutp[12]: Epdwsth qupqugdwt qiluwynp dk-
luwthquutphg t Yhtuwkubpghuui gnpéptipugutph puwbqupnidp:
NMuwupqyk) E np Jhunnwdht E-u odndws kE ny dhwyt hwmjuopuhnhs wgq-
nhgnipjudp, wjl jupquynpmid £ hntudwspwyhtt Eubpghwljwt thnthn-
lumipiniip: Fugwhwjndty t Jhinudhtt E-h juynitwuging  wqnbgni-
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pimitlt Ephppnghunttph pohotbtnh b Ukppogwihtt opquiinhnutph puw-
nuiuph Ypu: Zwjwopuhnuyjhtt mbkunipjut hwdwdwjt Jhunwdht E-u
Yuubgmd k {hwhnubph opuhugnuip’ hwljwqykny qkpopuhntbph
pniuwynp wqnbkgnipjuin(12,14]: dhnwdhtt C- (wulnpphtiwppeniy)
niuh dwquunpubpt wdpwuging, wpnitbwunbndénudp jupwing, htsyhu
twl phntwgunn dwnwqujpuwhwpnidhg wwownmwyuwing hwnlnipmnia:
Uju npulwib nbp £ juwnwpnid opquithquph huntbwghtt nbwghwttph
Alwynpuutt dudwtiwl, tywunnd E hwjwdwpdhtitbph wnwewg-
dwtip, pupdpugunmd wpyub (Eynghnutph bwgnghunughtt wljnhyne-
pintup: Thnwdht C-t mywhnynid £ twb opquthquh wnwyt) pupdp
Juyniumpnitp ppuwstuyhtt wipwjupupnipjut tjundwudp, npp
wuydwtwynpywsé E opquithquh opuhnuybpwlwiuqudwt nhwlghw-
ubpnid tpu dwutwlgnipyudp: Yhktuwpwbwljut wnwyb] wljnhynt-
pjudp £ odnjwé B-Jupnunhtp, nptt wljnhy dwubtwljgnid E pohoikipnid
pupwgnn opuhnuybpuljuiqudwt ntwlghwitphl, wspwepwwnuyhl,
Swpwujhl, uyhwnwlniguyhtt hnjuwbwlnipjuun(4,5]: Mwupqyt] E np
Jhnwdhtt A- b B-Jupnnhtp ptwlut wpgbjulhsubp b, tpwp
punpnitwly B hniuduspubpnid jutjubnt nipnigpunwewgnidp[12]:
Tw hwnjuwbu JEpwpbpnd £ ymputhnwtwljuiht dks wljunh-
Ynipjnit niubgnn Wwpnuwihtt b djwbwghtt pohoubpht, npnup juhuwn
wnwbdtwind tu ppdwsth jmpugdwt dbé wpwgnipjudp, htsybu
hwughuwn, wytytu b Uké swupwpkntubnipyut dudwwl:

Uhunwuhttph nmwppbp judpipnud mmuppbp ninupniyubp oguw-
gnpstinig hknn unwgyus wpyniupubph hwdbdwnwlwb Jipniéne-
pjudp pugwhuynyl] £ wndkunt sSwnhfubph wykh wpnnwhwyngus
hwlwhhuopuhl] wqptgnipniup «phnulnuyh» gpuigwsd gniguhoub-
nnud:

Uunwugdwé ndjujubpp pny; Eu nuhu Eqpujuguk], np hwjw-
hhuyopuhl ninwpniyubpp uplnp uthowpgths towbwlnipnit niukh
prYustwpwungh wuydwutbpnid: Mnupnyubtph pununphsutpp gpu-
Jult wqpbkgnipinil G niukund bwlb «phnuljnuh» gpuigué htntigpu-
nhy wqpubipwih gniguihptbpmud: Zkwbwpwp phnulnuh Yhpuenidp
uplnp  nkp mbh opquihquh  dhqhninghwljwti - gnpdplpughtph
nruntdtwuhpnipju hwdwnp [19,20]:

Chapmiinfué F 19.01.24
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CpaBHUTEIbHBIA AHAJIU3 1eHCTBUSA PA3HbIX AHTUTUIIOKCUYECKUX
JIEKAPCTBEHHBIX TPAB HA OPraHU3M

H. I0. Anamsau

B martomnorumueckoM pasBUTHH psiia 3a00JeBaHU, OOYCIOBIICHHBIX BIUSHHEM
9KCTPEMAIBHBIX (DAaKTOPOB OKPYIKAaIOIIEH Cpesbl, Ba)KHOE MECTO 3aHUMaeT ACHUIHT
Kuciopoaa B arMocdepe — TUIOKCHsA. B 3THX YCIIOBHSX HapyllaeTcss HOpMalbHas
KHU3HEIEATEIbHOCTh OpraHU3Ma: KpPOBOOOpAIIEHHE, AbIXaHUE, OMOXMMHYECKHE MpOo-
Ieccsl. B pa3BUTHM MAaTOJIOTHYECKHX TPOIECCOB TIABHYIO POJb WIPAIOT CBOOOIHBIC
panukanbsl, 0Opa3yroNIrecs: MEPEOKUCICHUEM XUPHBIX KUCIOT. [ MIOKcHusa BIuseT U Ha
HMHTETPAaTUBHOE MOJE, KOTOPOE SBISETCA CyMMAapHBIM pPE3YyNbTaTOM B3aWMOJACHCTBHS
(YHKIIMOHANBHBIX CHCTEM HAa DPa3HBIX YPOBHIX OpraHm3Ma (MOJEKYJSPHOM, KIJIETOY-
HOM, TKaHEBOM, OpraHu3MeHHOM). [loka3zaTenu 53TOro mojs BU3YATU3UPYIOTCS C
MOMOLIBIO CIIEIMAIBHOTO yCTpoiicTBa — «brockona». UToObl MpeqoTBpaTuTh pa3BUTHE
NaTOJIOTMYECKUX IIPOLIECCOB B OpraHU3Me, B MEAMLMHE IPUMEHSAIOTCS NPUPOIHBIE U
HCKYCCTBEHHbIE aHTHOKCHIAHTHBIE IIPENapaThl, CBA3bIBAIOIINE CBOOOIHbBIE PAAUKAIIBI U
HEUTPANU3YyIOLIMEe UX HEraTMBHOE BO3ZAcHcTBHE. Psj pacTeHMi, UCIOIb3yeMbIX B Ha-
POIHOM MeIuIuHe, 00J1alal0T eCTECTBEHHBIM aHTHOKCUIAHTHBIM 3(DEKTOM, MEXaHH3MBI
JEHCTBHS KOTOPBIX HYKAAIOTCS B HAYYHOM OOBSICHEHHUH.

Lens uccnenoBaHus — U3Y4YUTh U MPOBECTH CPABHUTENBHBINA aHAIN3 BIIUSHUS
psAfa aHTUTUIOKCUYECKHUX TPaB, MCIOIb3YyEMBIX B HAPOJHOW MEIWLMHE, KIEBEP Kpac-
ueiit (Trifolium pratense), uBerku Oosipeimauka (Grateus levengata), KOpHU U JTHUCTBS
xpeHa (Armoracia rusticana), Ha ofIee COCTOSHHE OpraHd3Ma B YCIOBHSX KHC-
JIOPOJHOHN HEAOCTATOUYHOCTH.

Comparative Analysis of the Effects of Different Antihypoxic
Herbs on the Organism

N. Yu. Adamyan

In the pathological development of a number of diseases caused by the influence
of extreme environmental factors, an important place is occupied by oxygen deficiency
in the atmosphere - hypoxia. Under these conditions, the normal functioning of the body
is disrupted: blood circulation, breathing, biochemical processes. Free radicals formed
by the overoxidation of fatty acids play a major role in the development of pathological
processes. Hypoxia also affects the integrative field, which is the total result of the
interaction of functional systems at different levels of the body (molecular, cellular,
tissue, organismal). The indicators of this field are visualized using a special “bioscope”
device. To prevent the development of pathological processes in the body, natural and
artificial antioxidant drugs are used in medicine to bind free radicals and neutralize their
negative effects. A number of plants used in folk medicine have natural antioxidant
effects, the mechanisms of action of which require scientific explanation. The purpose
of the study is to study and conduct a comparative analysis of the influence of a number
of antihypoxic herbs used in folk medicine - red clover (Trifolium pratense), hawthorn
flowers (Grateus levengata), roots and leaves of horseradish (Armoracia rusticana) on
the general condition of the body in conditions of oxygen deficiency.
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Znhnipjut Giptpp COVID-19 Jupuljwuyhputph oppwunid

0. U. Uppwhwdjmu!?, @.9. Gwmpyuu!?, L. Uppuwhudjui!?,
S.@. Uduqui?, U.U.Cuppuwnyui!?, U.2.Uppwhudju!?,
9.3.9nhgnpyu’?

Y Epupunmuppnyuul winngonipyul, whphbhunnninghugh,
vwblwpupdnipyul b ghiblninghuygh hubipuwybnwlwh pliumpunin
0078, Epliuly, Uwipqupyuils h., 6/2
2 BNAZ, dublwpwpdnipyul b ghlbninghuyp phy 2 wdphni
3 ENFZ, hyntuyjwdwpwinipyul wdphnl
0025, Epliwly, Ynpyniiih th., 2

LPuwluyp punkp. hnhnipiniy, COVID-19, ypkbjjudyuhw, Juyudud sutnw-
phpnipnil, dinbjusunipint, Jiuwpjut hwnnid

buswytu hwynuh k, 2019 p. Jtipghtt Qhtwunnwih Nithwt twhwb-
gnid wnwghtt whqud hwjntiwpkpytg Ynpnuwyhpniuh inp mbuwly, np
wijuiykg SARS-Cov-2, hull hwpnigjué hhjubnnipniup Unsytg
COVID-19: 2023p. wnfjuyjutpny wppwphnd gpuigyt) & COVID-19-h
659 Uhjhnt Jupuljjuédnipjut b 6,6 Upjhntt dwhywt ntwp [8]:

SARS-Cov-2-p, hywyhu dbwgus unip suswnwlub Jupulutpp,
nwpwoéynmd k onuljuphjuyhtt Swtwwwphny: Uthwwnubpp Jupnn b
Jupulpy] upd b pjup wwpusnipmibbph Jpu onuljuphjughi
thnjuowtgdwtt dhgongny, htyyhu twl Ynbnwljunughtt tnwbwlnyg (Yh-
pniuny Ynbnwdhttwgws dwljtiptuhg wspkpht, ppht, phpwtht hpw-
Jtnt wpmyniupnid), [4]:

COVID-19 Jupuyp Yhuhynpttt wpnnwhwynynd E puquuphy
whwnwithpubpny : Zwdwju hwinhwynn whnwihpubpb G poynipniup,
g ouguyp, djutwguyp, ppwhnunipniup, wnkungp, snp hwqp, hwdh b
hnunwnnipjut §npniuwnp, Gyuppughtt b wnbunwdnpuwjhtt whitnwithy-
ubpp: Unwyb] dwtp nbuyptpnid h hwjn Gu qujhu pnpupnpp, nddw-
puosmipinil, wpub ppYwsing hwugkgusmpjut wilnud, shywnw-
Jul b puquuopqutiwghtt wupwjwpupnipnif6,7]:
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ZudwJupuwlyh ujqpnid wowewplynid kp hnh Jubwg sphunwp-
Ut npytu COVID-19-h pupnmipniuubph qupqugdwt puwpdp nhuljh
funudp: ZEknmwqunid uvnnwugqus wnydjujubpp gnyg wnytght, np hnh ju-
twig dnn tnybybu tjuwunynd £ wponwbhoubph jug uyklnp
Uhohihg vhtsh Yphnhjulwb swip, npntp Jupnn kbt hwigkgul) unip
otswnwljuwt nhupnpbu hwdwhinwihoh b wjtyhuh pwpynipnitukph,
htsyhuhp ki pnpuyhtt qupytpwlh ppodpnkdpnihwi b unip Ynpnbwp
hwdwhinwihon [9]: Znh Jutwtg oppwtnid hhdtwljub whitnwhpubpt
Et mbunp, hwqp b stswpgbnipiniup: Udkhwhwdwp hwmunhwnn pup-
nnipjniup hnhubph opowtnid pnpwpnppu k [10]: COVID-19 hhyw-
nnipjutt Swtp hknbwbputptt wpnwhwyunynid k. hphtutph hnuwh-
nwjugdwb pupdp gnigwhoutpny: 2020p. hniuhuhtt WUL-h hhqui-
nnipjnibiutpnh JEpwhuljdwt b juthowpgbdwt jEtnpnup hwunnpnpkg,
np COVID-19 ppulwb ny hnh juwiuwbg hnuyhnwjugdut gniguithop
Yuqut k 5,8 %, hull hnhutph opowtnid wyny gnigwithop Yuquty k31,5
%: Zwunnpnynud £ twlb hnhubph htnkuuhy pniddwt b pnplph wphbu-
nwlwl onuihnjunipjuwt pupdp hwdwpmujutnipjut dwuht [3]:

COVID-19 swp Yud duypwhtn dwip pipwgpny hnhnipjut 3-pn
Enwdyjulnud qunuiynn hnhubpt nitkt Junudud Sutnwpbpnipjul,
Ubnbjubsunipjui b Jhuwpjut hwndwb pupdp nhul: Cun vhpwqquyht
htinwqnunmpynibiibph wjuyubph COVID-19 Jupwlwyhp hnhltpp
unyuhul] wbwpnwthy pupwgph nhwypnid niubkt wpkkjudyuhuwgh
pwpdp nhul: COVID-19 Jupwlwlhp dwyptphg stjwsd tnpwushtubph
5%-h Unwnn Jurn ukntwwnw) opowtinid phwndt] tu qupuljh dbnd wje-
wnwhpubn: Lodws nhwyplph dkdwdwutmpnitip wuydwuwynpjws L
htwnsutnut spowtinid Jupuwlh thnpiwbugdwdp Unphg Jud wy Jupw-

Yuhp ubunfwluhg (1,2, 5]

ZEwnwgnunipyul hyunwlp o ppbnhpabpn

COVID-19 dwipinwhpunbp kp hisybu wdpnne wohiwuphh, wyu-
whu b 22 wnnpouyuwhwlwt hwdwlwupgh hwdwp: Zwodh wntbkng
wjt hwbiquuwtpp, np Jupuulhp jutwtg sppwinid tjuwnynid L
pupnmpnibiibph pwpdp phul]  byuwwwl mbkhip hhnwgnunkn
COVID-19 Jupulyh wgnkgnipniup hnhnipjut pupwgph b Eph Jpu 22-
nud:

Zhwnmgnuinipjutl juighpl £ giwhwinty hnhnipjub phpugpnid
hhybtpwntuqhy hwbqupnidubph (ypkkyjwdwuhw, npp puquwonqu-
tuyhtt wonwhwpdwdp nintlgynn hnhnipjut hhytpnkuqhy pwtiqu-
pnud ), dEnbjwstnipjutt (wuunh dwht k sutnupkpnipjnithg wnwe
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Jud pbpwgpnid), Junudwd sutnupbkpnipjut (Epkjuugh suntunt k
Uhtsl hnhnipjut 37 sowpwpwljuip), jhumupubt hwnnwdubph b Unphg
Epthuwghtt qupwlh thnpowbugdwt hwdwhwljuunipjniup:

‘Unipn b Ukpnnubkpp

Cuwn 22 UL 10.04.2020 N1241-U hpwdwh COVID-19 hwunun-
Jwd Jupwlulhp hnhubpt n sutnuuubpp, pun nbuwluynpdwi b
ninnplut pupuguwlupgh, hnuwhwnwihqugyl] bt dEpupunwunpn-
nuliut wnnnonipjul, ywhphtwwnninghwyh, dwtjupwupdnipjub b ghtk-
Ynnghuwyh hwipuybnwlwb htunhnnunnud (CUNTQZD):

bPpuljutwugyt) E ntunpnuyblnhy tjupugpnnquljutt htwnwgn-
unipinit AUNURZP-nud 2020-2022pp. unughnwup pnidnid unnugud
COVID-19 Jupwlwlhp hnh Jwbwbg wwwndwgpbph ntunidbwuh-
poippudp: Zhnwgnuinnipul thnthnjuwlubbkph b wpbkuoduuhu,
Junudwd stnqupbkpnipinil, dbnkjwsunipiniy, jhuwpju hwnnd:

Upmniupubpp b putwnpynidp

Zhnwgnuumpjut Uk pungpldty Eu 1764 dwubiwlhg, npnughg
dulinpunidy by Eu 872-n (49,43%), nnipu Lu qpyti) qupqugnn hnhnipjudp
892-p (50,57%): FPuwljul Jwbtwwywphny wdwpwnybk; E 563 (64,6%)
hnhnipnil, hul) Jhuwpput hwndw fwiwguphng 309 (35,4%) hnhnt-
pnt: Fuwlut fwbtwyuphny wjupnygws sutnwpkpmipniutbphg
485-n (86,14%) Jwqulk] ki dudljbunuwght Sutnwpbpmipnitiubpp, hul
Junudwd Sutnwpbpmipmitubph pwtuwlp Yuqdl; £ 59 (10,48%):
Utintjwshuttiph phdp Juqut) k19 (2,2%):

Uunwughntwp pnidnid uinwugnn 1764 dwutiwjhgutphg hhybkpnku-
qhy hwbuqupnidutp whnnpnoyby Gu 153 (8,67%) dwutiwlgh opowitinid,
wyn pUnud wpkkypudyuhw whonnpnodty 109 (6,2%): Puwljwi Swiu-
wuwphny stununisdus 27 (4,8%) Jubwig Unin whinnpnyyby E wpkky-
Jwdyuhw, hul] Jhuwput hwndwt fwbwwywphny stununisyusd 48
(15,5%) Jwbwug opowtnid: Quipqugnn hnhnipjudp nnipu gpusé hnh-
utinh opewtnid ypkkhjwdyuhwt uqut) k34 (3,9%) nbup:

Ppuljubuguéd hbnnwgnunnipjut wpyniupnid yupq b qunund,
np wpkkjjudwyuhw wponnpnyonid niitkignny COVID-19 Jupuljuljhp 109
hnhutphg 24,8 %-p sulqumsyt] t phwlwb fwiwwuphny, 44%-p
Jhuwput hwndwt dwtwwywuphny, huly 31,2 %-p gnipu b gpdb) qup-
qugnn hnhnmipjudp:
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COVID-19 Jupuwlulhp Ywbwighg sujws bpkpawtbphg 20-h
(2,3%) Unwn wnjhdbpuqujht onpuyuljut ntwljghuygh (MTLE) hknwgn-
unipjudp unwg]) E gpuljui wpnnibp: Cun 22 UL hpudwih togws
pnnp 20 tnpwshuubph opowtnid 48-72 dwd wbg hpwlwtwgyt) k
COVID-19 4njuwuyh NTNR phunnwynpnid: COVID-19 npuljut tnpushi-
ukphg dhuytt 3-h dnwnn  E Yplhtwlhh phunwynpdwi wppyniupp tnbkp
npuljui:

Jkpniénipinil

ZEnwgnuinmipjniip tyuwnwly nith quwhwwnbne 22-nid COVID-19
Jupululhp ubwbg spowtinid hnhnipjut ppwugpnid hhybpunbkughy
huwtiqupnidubph, JdbEpkjwstnmipjub, YJunudwd Sutnupkpnipjul,
Jhuwput hwndwt hwfwhwlwinipiniup, htyybu twlb tnpwshuutph
opowtinid Jupwlh thnpwbgnidp: Cun hbnwgnuumipjut wpnniup-
Ukph COVID-19 qupuluhhp Yububg opowbmid Jhuwpyut hwwnnid-
ukpp Juquty b 35,4 %: Ugl, 2021 p.-h’ 22-mu qpuiigyud tniji gnigu-
uhoh hwdbdwwn, 37,54%, wykjh gudp b Uppynitpp hwdbdwwngty k
2020p. unyu gniguwithph htkwn (35,94%) b ghkpuquignid £ COVID-19 hw-
dwjupuljhtt twpanpywsé 2019p. gnigutihon (34,39%):

Cun hknwgnunmipyul wpynibptbph Junudwd  Sutmupkpne-
pntutipp uqul] Gu 10,48%, husp gqhipwquugnid E 2021 p. tnyb
gnigutihop (8,43%): ‘Upgws gnigmthop 2019 L 2020 pywlutikpht
Juqul] £ hwdwyuwwnwuppwbwpun 8,64% b 7,9%: Uju gnigwtthoh wyk-
jugnidp hwdwhnity E dhpwqqujhtt hbvnwgnunnipnitubph wpmyniup-
ubipht:

Unugjus wpynibpibph hwdwduyt' dinbjustnipyut gnigw-
uhop COVID-19 Jupwlwyhputph opowtnid juqut) E 2,2%, wyh nbw-
pnud, kpp wyu gnigwtthop 2021 p.-htt uqulby 0,6 %, 2020-ht 0,55 % U
2019-htt 0,57 %: Uju gmguihoh pupdpugniip bu hwdwhmbs b hw-
dwphowphuyhtt myunkphte

Znhmpjut hhytpnbtughy pwiqupnidubph hwdwdwunipniup
COVID-19 Jupwluwlhp hnhubph opowtunid Ywqubk] L 8,64 %, husp
2021p. unyu gniguiihoh hwdbdwwn’ 4%, wkjh pupap t: Cunn Uhowg-
quyhtt Jh&ulugpnipjutl’ hnhmpjnibubph 2-8 %-p pupnpuumd b wpk-
Ejjudwuhwyny, qupqugnn Eppubpnid wju gniguthop 4-18 % E: Ukp
htwnwgnunipjut wpyniapnid vnwugyws gniguthop juqunud k 6,2%:

COVID-19 qJupwlwlhp Ywbwbghg &udws unpwshuubph
onpowinid COVID-19 NTF npuljut wpyniuputph hwdwdwutinipiniut
wnwohll phutnwynpiw nwypnid Juqul) £ 2,3 %, hul] suytjnig 48-72
dwd wtg Yphuwlh phunwynpdwt wpyniupmid gniguwthop juqul) k
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0,34 %: Udbkphlut dwulwpnydutph wjunbdhwjh hbnnwugnunipmnii-
Ukph hwdwdwji’ COVID-19 Jupuljulhp jubwighg sujws tnpu-
dhuukph 2,2%-u subinig 24-96 dwd wg niukgh] E hbnwgnunnipjut
npuljut wpryniup:

COVID-19 Jupulny wuwjdwbwynpjus dwjpului dwhwgnt-
prut nphyptp CUNURZP-nd skt gpuitigyby:

Cgnuilwgnipinii
Zknwgnuumipjut wpnynitipttph hwdbdwwnnipiniup gnyg b nyty,
np Jhuwput hwndwb gniguithop ZZ-mud COVID-19 hwdwdupulh

pupwugpnid tywtwlwh thnthnpnipniuutph sh Eipupldby: Ljundby b
Junudwd Sutnwpbpmpiut hwdwpmujutnipjui, Jdknbjusunipjub

gnigutihoh qquih, hnhnipjut hhybkpnbkughy hwbqupnidutph hwgw-
hujuunipyutt pupdpugnid, uwluytt hphnipnitubph wpkkyjudy-
uhuyny puwppugdwt hwdwpujuimipmnitp thnthnpompmt sh Ypbg:
COVID-19 npuljwt hnhttphg tnpwshuubphtt Jupulh thnpuwtgdw
hwdwpuutnipniip hwdwywwnwuppwinud £ dhowqquihtt hhwnw-
qnuinipjniuibph wnyjuubkpht:

Lhnnibyué F02.04.24

Hcxonnl 6epemennoctu cpeaun Hocutesaeit COVID-19

P.A. A6pamsan, I''K. 'apasin, JI.P. Aopamsan, T.I'. ABaksn,
A.A. llap6aTtan, C.O. Adpamsan, B.®. I'puropsan

YuuteBas TOT (akT, 4yTo cpeam OepeMeHHBIX, mHpuuposanaeix COVID-19,
CYIIECTBYET BBICOKMH PpHCK OCIIOXXHEHHH, OBIJIO TPOBEAEHO pPETPOCHEKTHBHOE
OTIMCATENIbHOE HCCIIEI0BAHUE, LIeNb KOTOPOTO — M3Y4YUTh BIMSHHE 3TOTO BHpyca Ha
TeueHne M ucxox OepemeHHOCTH. B PecryOiMKaHCKOM MHCTHUTYTE PEHpPOIYKTUBHOTO
3/I0pPOBBsI, TMEPUHATOJIOIUH, AaKyIIEepCTBa, T'MHEKOJOTMH MPOBEACHO OIHCATENbHOE
HCCIICIOBAHKE MTyTEM H3yUYCHHS UCTOpUl O0JIe3HN OepeMeHHbIX, 3apakeHHbix COVID-
19, Haxopsmuxcsi Ha cTamuoHapHoM JeueHun ¢ 2020-2022 rr. Ilo pesymbraTtam
WCCJIEIOBAaHMsI OBUIO BBISBJICHO YBEIMYEHHE YacCTOTHI IPEXKIEBPEMEHHBIX DPOJIOB,
JIOCTOBEPHOE YBEJIMYEHHUE MEPTBOPOXKACHHS, YBEJIMUEHHE TUIEPTEH3UBHBIX Hapy-
IIeHNH OepeMEHHOCTH, OJHAKO, YacTOTa OCJIOKHEHHMII OEepEeMEHHOCTH T'eCTO30M He
n3meHwnachk. Yactora nepenaun uHpexnun oT 3apaxeHHbIx COVID-19 6epemenHbIX
HOBOPOX/ICHHBIM COOTBETCTBYET JIAHHBIM MEX[yHapOIHbIX HCCIICIOBAHUM.
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Pregnancy Outcomes Among Carriers of COVID-19

R.A. Abrahamyan, G.K. Ghardyan, L.R. Abrahamyan, T.G. Avagyan,
A.A. Sharbatyan, S.H. Abrahamyan, V.F. Grigoryan

Taking into account the fact that there is a high risk of complications among
pregnant women infected with COVID-19, a retrospective descriptive study was
performed, the purpose of which was to investigate the effect of this infection on the
course and outcome of pregnancy. An observational study was conducted by studying
the medical records of pregnant women infected with COVID-19 who received
inpatient treatment from 2020 to 2022 in Republican Institute of Reproductive health,
perinatology, obstetrics and gynecology. According to the results of the research, there
was an increase in the frequency of premature birth, a significant increase in the rate of
stillbirth, an increase in the frequency of hypertensive disorders of pregnancy, but the
frequency of complications of pregnancies with preeclampsia did not change. The
frequency of transmission of infection from COVID-19 positive pregnant women to
newborns is in line with the data of international studies.
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Introduction

Research in the domain of Antiphospholipid Syndrome (APS) originated
in the early 20th century. Currently, APS is understood to be a syndrome
combining specific clinical manifestations and laboratory findings — the
presence of antiphospholipid antibodies (aPL) in conjunction with arterial and
venous thromboses, recurrent fetal loss, immune thrombocytopenia, and/or
neurological disorders [5, 8]. APS presents with one or several clinical features,
and complications may arise in all organs and systems, leading to the so-called
catastrophic APS. For a long time, this syndrome was also known as Hughes
Syndrome, first described by G. Hughes et al. in 1986 [19].

S.S. Barkagan et al. define APS as a group of autoimmune disorders
characterized by the presence of antibodies to negatively charged membrane
phospholipids and associated glycoproteins in high titers, along with
coagulation abnormalities in phospholipid-dependent tests [9]. In 2002, during
an international conference in Italy, APS was acknowledged as a systemic
process, underpinned by the formation of autoantibodies to phospholipids that
are part of the cellular membranes of organs and tissues. According to some
researchers, APS represents a more systemic condition than systemic lupus
erythematosus [11, 17, 22, 23].

APS is an acquired autoimmune thrombophilia, marked by thromboses in
the arterial and venous systems and pregnancy complications [23, 26]. It can be
classified into primary, secondary (associated with systemic connective tissue
diseases), catastrophic, seronegative, and with microangiopathic syndrome. The
prevalence of APS in the general population is 5-6%, and in cases of pregnancy
loss, it ranges from 50-75% [4, 21].
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Women that fulfil the Sydney criteria who did not have previous
thrombotic events are identified as obstetric antiphospholipid syndrome (OAPS)
patients [1, 16, 18].

OAPS is the most identified cause of recurrent pregnancy loss and late-
pregnancy morbidity related to placental injury [14, 20]. Cases with incomplete
clinical or laboratory data are classified as obstetric morbidity APS (OMAPS)
[3, 4, 6, 7, 13, 22, 32], and non-criteria OAPS (NC-OAPS) [27, 29], respecti-
vely. Inflammatory and thrombotic mechanisms are involved in the
pathophysiology of OAPS. Trophoblasts, endothelium, platelets and innate
immune cells are key cellular players [10, 28]. Complement activation plays a
crucial pathogenic role [12]. Secondary placental thrombosis appears by clot
formation in response to tissue factor activation. [25, 26, 27]. New risk
assessment tools could improve the prediction of obstetric complication
recurrences or thromboses.

This study aims to determine the prevalence of different aPL types, the
frequency of pregnancy complications among carriers of aPL, and the relative
risk of developing pregnancy complications associated with specific aPL types.
It also evaluates the effectiveness of low-molecular-weight heparin (LMWH)
and low-dose aspirin (LDA), as well as hydroxychloroquine [15, 30, 31], in
preventing the recurrence of early and late fetal growth restriction (FGR) in
patients with APS and/or genetic thrombophilia.

Materials and Methods

Study Design

A retrospective study was conducted between 2019 and 2023, involving
15 pregnant women who had experienced early and late reproductive losses and
placenta-mediated pregnancy complications, such as miscarriage, chronic
placental insufficiency, intrauterine growth restriction, antenatal fetal death,
premature placental detachment, infertility, failed in vitro fertilization attempts,
and pre-eclampsia. All patients underwent comprehensive examinations,
including medical history collection and laboratory testing, to assess the risks of
reproductive losses and placenta-mediated pregnancy complications among
women with aPL.

Additionally, a prospective randomized controlled trial was conducted. It
included pregnant and pre-pregnancy planning women diagnosed with
thrombophilia (genetic, acquired), who underwent prophylaxis for the
recurrence of FGR using antithrombotic drugs. The efficacy of the prophylactic
treatment was evaluated based on clinical (frequency of complicated pregnancy
course — any gestational complications, FGR, and adverse pregnancy
outcomes), laboratory (dynamics of studied parameters), and instrumental
criteria (ultrasound fetometry, Doppler flow studies, cardiotocography over
time, etc.).
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Inclusion and Exclusion Criteria

Inclusion criteria: a history of obstetric and gynecological complications
(early and late reproductive losses, chronic placental insufficiency, intrauterine
growth restriction, antenatal fetal death, premature placental detachment,
infertility, failed IVF attempts, pre-eclampsia), confirmed diagnosis of
thrombophilia (genetic and APS-induced), hyperhomocysteinemia, and
complicated FGR of pregnancy of I and Il degree; provision of written informed
consent to participate in the study. Inclusion criteria for the control group:
uncomplicated pregnancy course.

Exclusion criteria: somatic pathology (decompensated renal failure, liver
failure, cardiovascular failure); presence of endocrine, genetic, infectious, and
anatomical factors of pregnancy loss, chromosomal fetal pathology, hereditary
syndromes, and genetically determined developmental anomalies of the fetus.

Study Groups

The primary group included 15 pregnant women with first and second-
degree fetal growth restriction (FGR) in a previous pregnancy and diagnosed
thrombophilia, including circulation of antiphospholipid antibodies (aPL),
genetic thrombophilic polymorphisms, and hyperhomocysteinemia. Among
these, FGR complicating the course of pregnancy was diagnosed before 32
weeks (early form of FGR) in 2 cases, and after 32 weeks of pregnancy (late
form of FGR) in 1 case. The time elapsed since the previous complicated
pregnancy ranged from 6 months to 7 years, averaging 2.3 years. The age of the
patients ranged from 22 to 47 years, with an average of 29.0 £ 6.34 years. The
control group consisted of 5 patients with an uncomplicated pregnancy course,
aged 26.3 +5.12 years.

Study Methods

The examination of patients utilized clinical, laboratory, and instrumental
methods, including an assessment of obstetric, gynecological, somatic,
including thrombotic, personal, and family history. Laboratory methods
included clinical and biochemical blood analyses, urinalysis, and coagulogram.

aPL were determined according to the Sydney criteria for APS using
enzyme-linked immunosorbent assay (ELISA) on the Elisa - Demeditech device
(Germany) and Anthos 2020 (Biochrom Ltd, UK) for antibodies to cardiolipin
and B2-glycoprotein I, among others. Lupus anticoagulant (LA) was identified
using a three-step method with Russell's viper venom (dRVVT). Levels of
antithrombin 11l and protein C were measured using a chromogenic method.
Genetic thrombophilias (prothrombin G20210A and factor V Leiden
polymorphisms) were detected using polymerase chain reaction (PCR).
Homocysteine levels in blood plasma were assessed using ELISA. Mild,
moderate, and severe hyperhomocysteinemia were diagnosed at levels of 11-30
umol/L, 31-100 umol/L, and over 100 pmol/L, respectively. FGR was
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diagnosed based on ultrasound fetometry results, combined with hemodynamic
disturbances detected by dopplerometry.

Results and Discussion

Out of the 20 pregnant women who participated in the study, aPL were
detected in 15 (75%), while 5 (25%) were aPL negative. The average age of the
patients was 29.0 = 6.34 years. The frequency of detected pregnancy
complications among the examined patients is presented in Table 1. The most
frequently registered complications were early reproductive losses (46.6%),
chronic placental insufficiency with fetal malnutrition (13.3%), and late
pregnancy losses (12—20 weeks) (13.3%).

Table 1

Pattern of pregnancy complications found in 15 patients with burdened obstetric history
Pregnancy complication n (%)

Failed in vitro fertilization attempts 1 (6.6%)

Early reproductive losses 7 (46,6%)
Late spontaneous miscarriage (12—20 weeks) 2 (13.3%)
Antenatal fetal death 5 (33,3%)
Premature detachment of normally located placenta 2(13.3%)

Chronic placental insufficiency without fetal malnutrition

Chronic placental insufficiency with fetal malnutrition 2 (13.3%)

Preeclampsia 2 (13.3%)

o The t-statistic is approximately 0.140.14.

e The p-value is approximately 0.890.89.

Interpretation:

T-statistic: The t-statistic measures the difference between the mean
values of the two groups relative to the variability observed in the groups. A t-
statistic near 0 suggests there's little difference between the group means.

P-value: The p-value tells us the probability of observing data as extreme
as what was observed if the null hypothesis were true. In this case, the null
hypothesis would be that there's no difference in the mean ages between the two
groups. A p-value of 0.890.89 is much higher than the typical significance level
(€=0.050=0.05), indicating that we do not have sufficient evidence to reject the
null hypothesis. This suggests that any observed difference in mean ages
between the two groups could very well be due to chance.
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According to the analysis of the circulation of different types of aPL
(Table 2), it can be concluded that antibodies to 2-glycoprotein were found in
all patients, to cardiolipin in 2 (13.3%), and LA only in 1 pregnant woman
(6.66%).

Name of Table Classes of serum antiphospholipid antibodies in 15 women exarrril'?]t:eléa ’

Type of antiphospholipid antibodies n (%)
Anti-p2 -glycoprotein IgG/IgM/IgA 15 (100%)
Anti-cardiolipin 1gG/IgM/1gA 2 (13.13 %)
Lupus anticoagulant 1(6,66)

Based on the hypothetical data and our t-test calculation:

o The t-statistic is approximately 4.414.41.

o The p-value is approximately 0.000140.00014.

Interpretation:

T-statistic: A t-statistic of 4.414.41 indicates a substantial difference
between the mean levels of anti-pB2-glycoprotein IgG in the two groups, with the
patients' group having higher levels on average compared to the control group.

P-value: The p-value of 0.000140.00014 is significantly below the
common alpha level of 0.050.05, suggesting that the difference in mean
antibody levels between the two groups is statistically significant.

The comparative analysis of complication frequencies among women
with aPL and those without APS allowed the determination that failed IVF
attempts occurred in 13% of cases among women with aPL, with significant
differences in the frequency of antenatal fetal death (33.3% and 1.82%,
respectively), and early reproductive losses (46.6% and 20.52%, respectively).

The identified relative risks of adverse pregnancy outcomes associated
with different types of aPL.

Given data points:

Failed IVF attempts occurred in 13% of cases among women with aPL,
indicating a potential increased risk when aPL is present.

Significant differences in the frequency of antenatal fetal death (33.3%
vs. 1.82%) and early reproductive losses (46.6% vs. 20.52%) between groups
with and without aPL, respectively.

For Anti-p2-glycoproteins antibodies and Anti-cardiolipin antibodies,
we'd typically use logistic regression or another statistical model to calculate
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Odds Ratios (OR), Confidence Intervals (Cl), and p-values based on the
comparative risks between those with and without these antibodies. Since
specific numerical outcomes and total sample sizes for each condition are not
provided, precise calculations can't be completed. However, we can discuss the
intended meaning behind each column:

OR (Odds Ratio): This measures the odds of a certain event occurring
(e.g., a pregnancy complication) in one group versus another. An OR > 1
suggests a higher risk in the group of interest compared to a reference group.

95% CI (Confidence Interval): This interval estimates the range within
which the true OR likely falls, with 95% confidence. A CI that does not include
1 suggests a statistically significant difference in risk.

p-value: This assesses the probability that the observed difference (or
more extreme) could occur by chance if there were no actual difference in risk.
A p-value < 0.05 is typically considered statistically significant.

Based on the hypothetical scenario and our t-test:

The t-statistic is approximately 6.186.18, indicating a significant
difference in the means of the two groups.

The p-value is approximately 0.000001130.00000113, which is far below
the standard threshold of 0.050.05 for statistical significance.

Interpretation:

T-statistic: A high t-statistic indicates that the average number of
reproductive loss incidents per woman in the group with antiphospholipid
syndrome (APS) is significantly different (and higher) than in the control group
without APS.

P-value: The very low p-value suggests that the observed difference in
means between the two groups is highly unlikely to have occurred by chance.
This means we can reject the null hypothesis (which would state that there's no
difference in the mean number of reproductive loss incidents between women
with APS and those without).

This study revealed certain associations between the carriage of aPL and
the risks of reproductive losses and placenta-mediated gestational
complications. It is imperative for practicing obstetricians and gynecologists to
understand the pathogenesis of APS and to identify risk groups for the
development of pregnancy complications, who should undergo comprehensive
testing for aPL.

Thus, APS is currently considered a systemic pathological process
playing a role in the pathogenesis of many nosological states, including
obstetric pathology. Investigating the impact of APS in the pathogenesis of
pregnancy complications is crucial. Precisely defining the relative risks of
adverse pregnhancy outcomes associated with various types of aPL will allow the
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identification of risk groups and the development of a specialized treatment
algorithm to prevent pregnancy complications and perinatal losses.

In patients with antibodies to cardiolipin, statistically significant more
frequent diagnoses were early spontaneous miscarriage at 3-4 weeks — 2 cases
(OR =1.30; 95% CI = 1.05-3.60; p < 0.05).

Accepted 21.03.24

AHTH(OCHOIMNIUIHBIH CHHAPOM U €r0 CBA3b C PeNPOAYKTHUBHBIMH
NMOTEPSIMHU M IJIALEHTA-ACCOMNPOBAHHBIMH 0CJI0KHEHUSIMH

A.C. Corosin

JlanHOe HMcciiefioBaHKe MOCBsIIeHO aHTUhochomumunHomy cunapomy (ADC),
ayTOMMMYHHOMY 3a00JIEBaHUIO, XapaKTEPU3YIOLIEMYCsl HaIW4ueM aHTU(HOCHOIHUITHI-
HeIX aHTUTEeN (ADA) M CBA3aHHOMY C PA3IMYHBIMU OCJIOKHEHMAMH OEpEMEHHOCTH U
TpoMOOTHUYECKHMH COOBITHAME. MccienoBaHne OXBaThIBAE€T MCTOPHUYECKYIO IEPCIEK-
tuBy A®C, ocBemas ero 3BOJIIOIMIO ¢ Hagana XX BeKa A0 HAaCTOAIIErO BPEMEHH, KaK
3HAQUUTEIBHOIO CHCTEMHOTO ITaTOJIOTHYECKOTO MpOIecca, BIMSIOMIETO HA HCXOIBI
OepeMEeHHOCTH U TPOMOO(HIHH.

C ucnoap30BaHNEM PETPOCIIEKTHBHOTO U3aiiHa HCCIeI0BAaHNUS ObLTH IIPOaHaIIH-
3MpOBaHBI UCTOPHHK O0JIe3HH 15 GepeMEeHHbIX JKSHIIWH, IEPEHECIINX PaHHHUE U TTO3IHHIE
PENpOIyKTUBHBIE MOTEPU U IUIAlEHTAa-aCCOLMHPOBAHHBIE OCIOXKHEHUs. IIpocrexkTus-
HOE PaHJIOMH3HPOBAaHHOE KOHTPOJIMPYEMOE HCCIIEI0BaHUE OLIEHUBAIO 3(PPEKTUBHOCTH
AQHTUTPOMOOTHUECKON MPODUIAKTHKYA Y OEPEMEHHBIX JKSHIIMH C JIUarHOCTUPOBAHHOMN
TpoMbodmmeil. MccnenoBanue moaAYepKUBaeT KOMIUIEKCHBIE OCMOTPHBI, BKIIIOYAst
KJIMHUYECKYIO OILIEHKY, Ja0OpaTOpHbIE TECTHI M WHCTPYMEHTAJbHbIC KPUTCPUH, IS
onpenenenus BiusHIsI ADA Ha ucxop! 0epeMeHHOCTH.

Pesynberarsl noguepkuBaroT pacrnpoctpaHeHHOCTs ADA cpenu 75% y4acTHHKOB
HCCIeOBaHMs, ¢ Hanbojee 4acThIMU OCJIOKHEHUSIMH, TAKUMH KaK paHHHE PEenpoIyK-
TUBHbBIE NOTEPH, XPOHWYECKAsl IUIAIIEHTApHAs HEJOCTAaTOYHOCTb C PAa3BUTHEM THIIO-
Tpodun IUIOJA, MPEIKJIAMIICHS, IpPEXICBPEMEHHAas OTCJIOWKAa HOPMAJIBHO pacro-
JIO)KEHHOH TUIATICHTHI.

HccnenoBanne ycTaHaBIMBaeT 3HAYMTEIBHYIO ACCOLMAIMIO MEXIY HAIMIHEM
ADA © TNOBBIIICHHBIM PUCKOM aHTEHAaTAJbHONH CMEPTH IUIOAA M PAaHHHUX Pemnpo-
JOYKTUBHBIX TOTEPh MO cpaBHeHHIo ¢ orcyrcTBueM ADC. [lanee, uccienoBanue omnpe-
JIeNsieT OTHOCHTEIbHbIE PUCKH HEONAronmpHsTHBIX HMCXOIOB OEpeMEHHOCTH, acCOIMH-
POBAaHHBIX C KOHKpeTHBIMH THIaMH A®DA, 0cOOEHHO AEMOHCTPUPYS HOBBIIICHHBIH
PUCK HeyJad TpPH SKCTPAKOPIIOPAIFHOM OIUIOOTBOPEHMH M PAHHMX CIIOHTAHHBIX
BBIKHIBIIICH y MAalMEHTOB C aHTUTEIAMH K KapIUOJIUTIHHY.

UccnenoBanne ormeuaer kputudeckyro poiab ADC B maToreHese akylmepcKon
IaTOJIOT MM, BBIAEISAS HEOOXOIUMOCTD JUIS aKyIIEpOB-THHEKOJIOTOB HACHTH(UIIMPOBATh
IPYIIBI PUCKA JUIS PAa3BUTHS OCIIOXKHEHHH OEepeMEeHHOCTH, accoluupoBaHHbIX ¢ ADC.
Pe3ynbTaTel BBICTYMarOT 3a KOMIUIEKCHOE TecTHpoBaHHMe Ha ADA y KEeHIIMH,
MIPEABSBISIONNX AKYIIEPCKYI0O MOPOMIHOCTB, oOsierdas pa3pabOoTKy CIEIHAIN3UpPO-
BaHHBIX AITOPUTMOB JICUCHUS, HANPABICHHBIX HA IPEJAOTBPAIICHHE OCIOKHEHHUN
0epeMEeHHOCTH U IepUHATAIBHBIX TOTEPh.

JlanHoe wuccienoBaHWE BHOCHUT BKiIan B riryObokoe moHmMmanne ADPC kak
CHCTEMHOTI'0 TTaTOJIOTHYECKOT0 MPOoIecca, MOJISPKUBAst ero 3HAYMMOCTh B aKyIIepCKOH
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marosoruu. OHO NPU3BIBACT K IMOBLIIICHHOMY BHHUMAaHHIO U JHArHOCTHYECKOMU 6,HI/I-
TCJIBHOCTU CPECAU MCIUIMHCKUX CIICHHUAIUCTOB, BBICTYIIAA 3a LCJICBbIC BMCIIATCILCTBA
O CHUIKCHHUIO PUCKOB, CBA3aHHBIX C ADC Bo BpeMs 6epeMeHHOCTI/I.

Zujudnudnihyhnuyhtt hwdwpnnwithy b tpu fuwyp
nhupnnyniljnhy Ynpnrunttph b yugkinw - gnignpnjusd
pupnmpjnibtph htwn

U..U.Unnnjui

Uju htunwgnunipmniup thpywsé b hwljudnudnihyhnuyhtt hwdwfu-
wnwihohtt (APS), npt wmunnhdmt hhqwinmpemit b, pimpwgpynd £ hw-
Judnudnihpyhnuyhtt hwjudwpdhuttph (APA) wnjunipjudp b upw hbwn
Juwyws hphnipjutt wwppip puppmipnibubph b ppodpnquphtt yuwwnw-
hwpiph wnwowgdwdp: Zbknmwgnunipniup tkpjuyugunid t APS-h yuwn-
Umpnitp - plngphbing tpw bfnymghwb 20-pn puph ulqphg dhish dkp optpp
b hwdwpybny wywbhwluih hwdwwupquyhtt hhquugnipnit gnyg £ wmwhuy,
Pt htswbtu £ wgpnid hnhnipjut Eptph Jpu:

Nhnpnuyblnhy ntunidbwuppnipjut twhiugsdwt dhongny Jtpinis-
k1 Eu 15 hnh jubwbg pdojuljut yuwndnipnitttp, nypbkp niukgh] Eo qun b
n Jhpupununpniuljut §opniunbkp b gugktnw-qnignppus  pupgni-
piuubp: Mpnuyklnh] yuunwhwljutugduws Jeipuwhuljynn hbnwgnunipint-
up quwhwwnb] b ppondpndpihw wponnpnoqus hnh jubwbg dnn hwuluw-
ppodpnquyhtt ypndbphjwlnhluygh wpynibwdbunmpniip: Zknwgnunipyut ke
okipinp Uty b hwdwywpthwly qiwhwnnidibph Jpu tkpunyuy Jihuhjulub
qguwhwwnnudp, jupnpuwnnp phuntpp b gonpshpuyghtt swhnpnohsubpp, npytugh
nnnoyh APA-h wqnbgnipjuudp hnhnipjut Gjpp:

Upnpnitptkipt pungdmd ku hknwgnuinipjut dwubwhgutph 75%-h
opowunid APA-h wnwpwéwdnipniut wowdb] hwdwpiuljh puppnipmiu-
ubkpny, hywyhuhp ki JEpupunungpnpujuinipjut qun Ynpniunikpp, ppotp-
Quljul wjughnwp wipujupupnipmbp gunh hhyninpnppugh qupqug-
dudp, wpkkjjudyuhwt b tnpdw] wbnuuydws yugbnuh Junudud
stpunuquuniup:

ZEnwgnumpniip qquih juy b hwunwunnd APS-h wnlwjnipjul,
ypunh whnkbwnw] dwhjub b Jun Jkpupnungpnquljut §npunh dheli
huwdbdwwnws APS-h  puguljuynipjutt hkwn: Udkht, hbwnwgnunipmniup
puguhwynmy t hnhmput wipupkiywun kpkph hupupkpuljwi phulkpp’
Juyywés APA-h Unuypkn wmhwybph hbtw, dwubwynpuwybu gnyg wnwnyg
wpnudwpdtwhtt pigdtwdnpdwt dwpunnuwt b Jurn huptwpbkp Jhddut
nhuljp hwjwwpnhnihyhtwyhtt hwjudwpdhtttpnyg pnidunniubph dnwn:

ZEknmwuqnunmipiniup Jupbnpmd £ APS-h {Jdnnpny phpp dwbiljupwp-
dwlub whnwpuiwul wpnwsugqiui Uk plngstiny dwbljwpupd-ghlt-
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Yninqubph hwdwp hphnipjut pupgnipmititiph qupqugudw wnnidny nhuljh
hudptiph wpwbdtiwugnidp, npntp qnignppdus Eu APS -h htwn -

Zudwdwyt wpyniipibph wihpwdbown t hpuljwiwght) APA-h hudw-
Ihp ptupwynpmid  dwbljwpupdului  dnpphymipput jubwbg opowinid’
mipugubing pniddwt dwutwghnwugyus wignphpdutph dowlnudp, npnup
niqnyus Eu hnhnipjut pupynipnibttnh b ywhphttwwnw) Ynpniuntph jub-
huwupgldwmin:

dhpnlipjuy htbnwgnnnipynip ks tkpypnid muh APS-h' npubu hw-
duljupqujhtt wpnwpwbwjut gnpépupugh Lwtwsdwt Uky, Juptnpnid &
tpw whwlnipmitp dwbjupupduljut whnwpwinipuit  qupqugdui
gnpdpupugnid: Uyt hpudhpmd £ pdholjutinh npwnpnipmniut wnnpnydwi
wihpudbonmput wondm]  twwwnwl nbbbwn] ugqbgibm APS-ny
wuydwtwynpuwsd nhuljipp hnhnipjub pupwgpnid:

References

1. Alijotas-Reig J., Esteve-Valverde E., Ferrer-Oliveras R., Sdez-Comet L., Lefkou E.,
Mekinian A., Belizna C., Ruffatti A., Hoxha A., Tincani A., et al. Comparative study of
obstetric antiphospholipid syndrome (OAPS) and non-criteria obstetric APS (NC-
OAPS): Report of 1640 cases from the EUROAPS registry. Rheumatology, 2019, 59,
1306-1314. [CrossRef]

2. Alijotas-Reig J., Esteve-Valverde E., Ferrer-Oliveras R., Saez-Comet L., Lefkou E.,
Mekinian A., Belizna C., Ruffatti A., Hoxha A., Tincani A., et al. Comparative study of
obstetric antiphospholipid syndrome (OAPS) and non-criteria obstetric APS (NC-
OAPS): Report of 1640 cases from the EUROAPS registry. Rheumatology, 2019, 59,
1306-1314. [CrossRef]

3. Alijotas-Reig J., Esteve-Valverde E., Ferrer-Oliveras R., LLurba E., Ruffatti A,
Tincani A., Lefkou E., Bertero M.T., Espinosa G., de Carolis S., et al. Comparative
study between obstetric antiphospholipid syndrome and obstetric morbidity related
with antiphospholipid antibodies. Med. Clin., 2018, 151, 215-222. [CrossRef]

4. Andreoli L., Bertsias G.K., Agmon-Levin N. et al. EULAR recommendations for
women’s health and the management of family planning, assisted reproduction,
pregnancy and menopause in patients with systemic lupus erythematosus and/or
antiphospholipid  syndrome.  Ann  Rheum  Dis., 2017, 76(3):476-85.
https://doi.org/10.1136/ annrheumdis-2016-209770.

5. APASS Investigators. Antiphospholipid antibodies and subsequent thrombo-occlusive
events in patients with Ischemic Stroke. JAMA, 2004, 291: 576-584.

6. Arachchillage D.R.J., Laffan M. Pathogenesis and management of antiphospholipid
syndrome. Br. J. Haematol. 2017, 178, 181-195. [CrossRef] [PubMed]

7. Arachchillage D.R.J., Machin S.J., Mackie 1.J., Cohen H. Diagnosis and management
of non-criteria obstetric antiphospholipid syndrome. Thromb. Haemost., 2015, 113,
13-19.

8. Asherson R.A., Cervers R., Piette J.C., Shoenfeld Y. The antiphospholipid syndrome
1. Autoimmune thrombosis. Netherlands. 2002, p. 457.

9. Bargakan Z. S., Momot A. P., Tsyvkina L. P. et al. The principles of laboratory
diagnosis of "antiphospholipid syndrome". [Osnovy laboratornoj diagnostiki
"antifosfolipidnogo sindroma']. Tromboz, gemostaz i reologiya. 2000, (3):13-6. (In
Russ.).

10. Capozzi A.; Riitano G., Recalchi S., Manganelli V., Costi R., Saccoliti F., Pulcinelli
F., Garofalo T., Misasi R., Longo A. et al. Effect of heparanase inhibitor on tissue



112

Menuuunckass Hayka Apmenun HAH PA 1. LXIV Ne2 2024

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

factor overexpression in platelets and endothelial cells induced by anti-B2-GPI
antibodies. J. Thromb. Haemost., 2021, 19, 2302-2313. [CrossRef]

Chapaeva N. N., Trifonova M. A. The role of family anamnesis investigation in
antiphospholipid syndrome. [Znachenie issledovaniya semejnogo anamneza pri
antifosfolipidnom syndrome]. Byulleten' sibirskoj mediciny, 2009, 8(2):61-8. (In
Russ.).

Chaturvedi S., Braunstein E.M., Yuan X., Yu J., Alexander, A., Chen H., Gavriilaki E.,
Alluri R., Streiff M.B., Petri M. et al. Complement activity and complement regulatory
gene mutations are associated with thrombosis in APS and CAPS. Blood, 2020, 135,
239-251. [CrossRef]

Conti F., Capozzi A., Truglia S., Lococo E., Longo A., Misasi R., Alessandri C.,
Valesini G., Sorice M. The mosaic of “seronegative” antiphospholipid syndrome. J.
Immunol. Res., 2014, 2014, 389601. [CrossRef]

Da Silva Santos T., leque A. L., de Carvalho H. C. et al. Antiphospholipid syndrome
and recurrent miscarriage: A systematic review and meta-analysis. J Reprod
Immunol., 2017, 123:78-87. http://dx.doi. org/10.1016/j.jri.2017.09.007

Dos Reis Neto E. T., Kakehasi A. M., de Medeiros Pinheiro M., Ferreira G. A., Lopes
Marques C.D., da Mota L. M. H., dos Santos Paiva E., Salviato Pileggi G. C., Sato
E.l., Gomides Reis A. P. M. et al. Revisiting hydroxychloroquine and chloroquine for
patients with chronic immunity-mediated inflammatory rheumatic diseases. Adv.
Rheumatol., 2020, 60, 32. [CrossRef] [PubMed]

Esteve-Valverde E., Ferrer-Oliveras R., Alijotas-Reig J. Obstetric antiphospholipid
syndrome. Rev. Clin. Esp., 2016, 216, 135-145. [CrossRef]

Fischer-Betz R., Specker C., Pregnancy in systemic lupus erythematosus and
antiphospholipid syndrome. Best Pract Res Clin Rheumatol., 2017, 31(3):397-414.
https://doi.org/10.1016/j. berh.2017.09.011.

J. Clin. Med. 2022, 11, 675. https://doi.org/10.3390/jcm11030675.

Hughes G. R. Thrombosis, abortion, cerebral disease, and the lupus anticoagulant. Br
Med J (Clin Res Ed), 1983, 287(6399):1088-9. https:// doi.org/10.1136/bm;j.287.
6399.1088.

Kaneko K., Mishima S., Goto M. et al. Clinical feature and antiphospholipid antibody
profiles of pregnancy failure in young women with antiphospholipid antibody
syndrome treated with conventional therapy. Mod Rheumatol., 2018, 28(4):670-5.
https://doi.org/10.1080/1 4397595.2017.1386845.

Keragala C. B., Draxler D. F., Mc Quilten K. Z., Medcalf R. L. Haemostasis and
innate immunity — a complementary relationship: A review of the intricate
relationship between coagulation and complement pathways. Br J Haematol., 2018,
180(6):782-98. https://doi.org/10.1111/ bjh.15062.

Makatsariya A. D., Bitsadze V. O., Khizroeva D. Kh. et al. Pathogenetic significance
of antiphospholipid antibodies. [Patogeneticheskoe znachenie antifosfolipidnyh
antitel]. Prakticheskaya medicina, 2012, (5):9-21. (In Russ.).

Matveeva E. S. Pregnancy in systemic lupus erythematosus and antiphospholipid
syndrome. [Techenie beremennosti pri sistemnoj krasnoj volchanke s
antifosfolipidnym sindromom]. Byulleten' medicinskih internet-konferencij, 2013,
3(2):126. (In Russ.).

Miyakis S., Lockshin M.D., Atsumi T., Branch D.W., Brey R.L., Cervera R., Derksen
R.HW.M., De Groot P.G., Koike T., Meroni P. L. et al. International consensus
statement on an update of the classification criteria for definite antiphospholipid
syndrome (APS). J. Thromb. Haemost., 2006, 4, 295-306. [CrossRef]
Motak-Pochrzest H., Malinowski 4. Does autoimmunity play a role in the risk of
implantation failures? Neuro Endocrinol Lett. 2018;38(8):575-8.

Navarro-Carpentieri D., Del Carmen Castillo-Hernandez M., Majluf-Cruz K. et al.
Impact of classical risk factors for arterial or venous thrombosis in patients with
antiphospholipid syndrome. Clin Appl Thromb Hemost., 2018, 24(5):834-40.
https://doi. org/10.1177/1076029617727859.


https://doi.org/10.3390/jcm11030675
https://doi.org/10.1080/1%204397595.2017.1386845

27.

28.

29.

30.

31.

32.

Meaununckas Hayka Apmennn HAH PA 1. LXIV Ne2 2024 113

Pires da Rosa G., Bettencourt P., Rodriguez-Pinto 1., Cervera R., Espinosa G. “Non-
criteria” antiphospholipid syndrome: A nomenclature proposal. Autoimmun. Rev.,
2020, 19, 102689. [CrossRef]

Radic M., Pattanaik D. Cellular and molecular mechanisms of anti-phospholipid
syndrome. Front. Immunol., 2018, 9, 969. [CrossRef]

Roggenbuck D., Borghi M. O., Somma V., Biittner T., Schierack P., Hanack K., Grossi
C., Bodio C., Macor P., von Landenberg P. et al. Antiphospholipid antibodies
detected by line immunoassay differentiate among patients with antiphospholipid
syndrome, with infections and asymptomatic carriers. Arthritis Res. Ther., 2016, 18,
1-14. [CrossRef]

Ruffatti A., Tonello M., Favaro M., Del Ross T., Calligaro A., Ruffatti A.T., Gervasi
M. T., Hoxha A. The efficacy and safety of second-line treatments of refractory and/or
high risk pregnant antiphospholipid syndrome patients. A systematic literature review
analyzing 313 pregnancies. Semin. Arthritis Rheum., 2021, 51, 28-35. [CrossRef]
Sciascia S., Branch D. W., Levy R. A., Middeldorp S., Pavord S., Roccatello D., Ruiz-
Irastorza G., Tincani A., Khamashta M., Schreiber K. et al. The efficacy of
hydroxychloroquine in altering pregnancy outcome in women with antiphospholipid
antibodies. Evidence and clinical judgment. Thromb. Haemost., 2016, 115, 285-290.
[CrossRef]

Zohoury N., Bertolaccini M.L., Rodriguez-Garcia J. L., Shums Z., Ateka-Barrutia O.,
Sorice M., Norman G. L., Khamashta M. Closing the Serological Gap in the
Antiphospholipid Syndrome: The Value of “Non-criteria” Antiphospholipid
Antibodies. J. Rheumatol., 2017, 44, 1597-1602. [CrossRef]



114 Meaununckas Hayka Apmennn HAH PA 1. LXIV Ne2 2024

25} 614.2:616-007
DOI:10.54503/0514-7484-2024-64.2-114

Uwnwunpuh Epjuytuljh dwubwhwndwb wqptgnipiniup
3-p wunhdwth Smpyuwljudwdp hhuunutph
YnuUnpphnmpjub gniguhpukph Jpu:
Zudbdwwnwljwi bpnidnipnit

U.U. Cwhpuquu!?, &.E. Punwuinju?

1eplwih U. ZEpugnt winjwl whnwlwl pdohulwl huduyuwpud,
0025, pliwuly, Ynpynilith th.,2
2«Clhquufpper pdohwlwi [Einpnh
0006, Epluwl, Uwlnublnub hng., 9

Pwlbuyp pwnkp. dupduh quuqush hugbkpu (UQD), 3-pn wunmhfwih
Supuyulwnid, Ynunpphy hhywungnipniuutp, unnwdnpuh
Epuytwlh dwubwhwwnnid

uvtruonke3Nku

Ukpuynidu Swpyujupdwt ghypmid Yhpwnynn puphwwnphly
Jhpwpnidwlub dhpwdnmpniuubpp juytt hpwnnipnit quuus Jhpw-
hwwnwlut dnnkgmdutphg dhwlb kb, npniig wpnpnibwdbnnipniut
wwywgnigyt] E wybkih pwtt 10 mwph dwdljtnny hhwunutph dwpduh
pwoh tjwqnuuny [4,7]:

Uhtitinyt dudwbwl pniddwt wju dbpnnubph Yhpwunnudp dhown
sk, np wyuwhnynid L wljuuyyny wpnyniupubpp: dhpwhwwnnipjut
wpynibwybnnipmnitp npnoynid E ny dhwyt pwoh Ynpniunp puinipw-
qpnn gniguithoubpny, wy] twb ghpnipjut htn hwdwlgws hhywb-
nnpniiph ppugph b hhquiubph Yyutph npuljh thngnjunipyadp,
htsp thnpljuyulgus b Jhpwhwnnmpjutt mbuwlh, juwnwpdwub
nbththfugh b htndhpwhwnwlwt Jupdwt htwn: dEpnojuit wb-
hpwdtown E nupdtinid wju juinnph (nisnidubph wy) ninhtubph npntnudp:

Qhpnipiniup puquugnpént wnwpwinipnit E, npp juuyguws k
Uwpynt  opquthqup  Ypw  ghbwnhlulwb, ppowlw  dhguuyph
ynipwihnwbwlnpju gopénutiph wqpbgnpjut htw [11]:  Zwb-
puyhtt wpnnonipjut nbkuwtlniihg ghpnipniup ks nhuljh gnpént k
puquuphy hwdwlguws hhywunnipnibiubph b pupnynipjnibiubph hw-
dwp, npp  pwpdpugunid b pdojujutt ogunipjut swpubkpp b Juunpw-
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pugunid hhjwunubph Yyuiuph npwlp: Zwuygbju) pwop b ghpnipiniup
nuuynid Eu hwpdwtnuunipjut b dwhjwt hwbgqkgunn nhuljh qnp-
dntkph pwppnid: Uwnwudnpuh jwywpuwulnuhl Eplujtulh dwubw-
hwwnnudt (ULBU) hp wénn nmwpwsjwsnipjudp thpjumnidu nupdb) k
wdkiwpown juwnwpynn puphwwnphl dhowdnnipmniut wdpnne wpy-
fuwphnid [3]:

Ulgptimy bu pupdp wunhdwh ghpnipynit niukgnn hhquunubph
Unwn npybu wnweht thnijh vp dwu Jhpwnyny ULGU-p wydd jwjtunpkh
punnitws kE npytu hupunipnyh ulpnghr}mpul‘ npu wiyunuwignipniut
nt wpynibwybnnipmniup, nkuthjujuwt wupgnipiniip, ntunigdub
Jupd nbinnnipjniup, Jhpwhwnnipiut jpdundus dudwbtwlyp, hpu-
gnpdkjhnipnitp unyuhul swhwquug gip hhywunubph dnn b Yplhouw-
Uh Jhpwhwwnnipniiutph gudp hwjuwbwlwbnipiniup [1]:

SYjw] nuunidbwuhpnipniip tyuwnwl nitth  hwdbdwnwlju
Jbipnidnipjutt Uhongny quwhwwnbint 50>U2P>40 L UQP>50 niukgnn
hhquunutph hwdwlgué hhywunnipjniutiph hbinqupqugnudp dngh-
dhjugwus ULGU-hg 24 wihu wg:

‘Unipn b Ukpnnubkpp

Zhknmwgnuumpjut  Jhpwpkpu uvinwugyt) £ nppujut Eqpuljugnt-
pntt Gplwuh U ZEkpugnt widut yhnwlub pdojujut hwdwjuw-
pwih tphlugh Ynupwnbkh Ynnuhg: ZEmwgqnunipjut dke plungpldus
pnnp wughbunbpp wndl] B qpuynp nbknkjugyuws hwdwdwjunt-
pmil dwubualghym hundwp:

Pninp hhywnubpp, nypbkp dwubwlgh] Gt wyju hEnwgnun-
pjutp, ywtpudwut mintlwugyt] tu ULEBU-h pipuguljupgh nhuljiph
b ognmunubtph dwuht: Zhnmwgnumpyut JUbky pungpliduwsd  pnnp
dwubwlhgutphg unwgyl] b wnbntjugduws hwdwdwjunipmi:  Zh-
Julnh pinpnippub swwbhotbpp nuphpp 20 b UQP>40:

Zhwnmgnum pjutl pugundwh swthwihpubpp wlnhy Helicobacter
pylori Jupuwl, unmwdnpuh suyhwgwué jung, twpljhtinid uwnwunpuh
htpugnud  Jud  $nunnuhlughw, pdpudhongubph Yud wjynhnih
swpwowhnid, hngbljwt wpnnonipjut juwbqupnidubp, wwphp <20,
U9Qh<40:

Jhpwhwwnnipmnibiubpp juunwpdl] tb tnyt Jhpwpnidwljub
fudph Ynnuhg juywpwuynuhl dipnnng:

ZEnwgnuinmpjuip dwubtwlghint hwmdwp yunwhwlwinipjub
uljgpniipny puwnpyly k197 hhdwiny: Uwubwlhgubpp pudwdly Bu 2
Judph’ puwn hpig UQP-h: Unwohti junidpp (n = 98) tinky ki 40<UQP<50
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niutignn hhywunutpp, Epipnpy funwdpp (n = 99) > 50 UQD niukgnn hh-
Jutnubpl Gu:

2hwtnbph dwputh qubqlush htgkpuh hugdupyn Yu-
nwpyb] Eunwinupun pumbwdbh hwdwdwg [17]:

Cwpwpuyjhtt phwpbnh Swipmpmiup quwhwwnymd bp hw-
dwdwyhr T. [ax6asuzu [16]:

Qunykpwljuyhts gipdugnid: 2017 pdwljwuthtt Udkphljjut upnw-
putnipjul pnikop b Udbkphljut uptnwpwiubph wunghwghwt hpw-
wuwpuwljightt hhybpunnuhuwyh jupwyjwupdw tnp ninkgnygutp b uwwh-
Uwilikghtt hhykpinihwi’ npybu wpjui Lapdwh pupdpugnid 130/80
b wybh dd uu: 2-py thnyh hhybkpunnthwt vwhdwidnd E npybu
wpyub Lupuwi gniguihy' 140/90 Ud uu b wibph [15]:

Uwunk-hhynyuntuwyh  hugkpup  (AHI) wwinkubph U
hhynwuntutph hwdwlgdus dhohti putwlj k, npnp wpwewnid ku
puh Ukl dudnid: Zudwdwju Luh pdoympjut wdkphljjut wjunbdhuwgh
(AASM) wjt nuuwupgynid £ dbnu (5-15 nhuyp/dwd), swhwdnp (15-30
ntyp/dud) b dwip (> 30 nhwp/dud), [2]:

Lhuddpnunnwug: 1-htt thnyp Jpenyputph Jun wynniga  k, npp pwi-
phpuynud £ Jbpgnyplbph pupdpugdundp: 2-py thoyp thnuwght wy-
wnnigh k, npp sh yeputnud yhpeonypubpp pupdpwgubiny: Gppnpn thnyp
punipwugpymd E owpuwlgudwpyuihtt ninwlnidny b dwolh thn-
thnjumipnititbpny: Lhubtnbdwh swiupnipniip pquuwlupgynid k np-
whu Ubknd (<20% Jtpenyph Swywih wybkjugnid), swthwynp (20-40%)
Jud juhuwn (>40%), [8] :

Upppngh nwnhngpudbhl quuhwndwb vwinnuljn pun Ykyp-
gqpkt-Lwniptuuh [13]:

Ywphlnqg: Zwdwdwyt Juphlngh nuuwlupgdwi CEAP (Clinical
manifestations, Etiology, Anatomical Distribution, Pathophysiology)
ulqpniliph’ quuwlupquwi hhup b swupwgly htnbyuy 4 §huhjuljwi,
wuwndwnwghtnnuwlul, wtwnndhwlwt, wpnwpwtubhqhninghuljuh
swthwlthpubpp [10]:

Zudwduwjt National Cholesterol Education Program-Adult Treat-
ment Panel IIT (NCEP-ATP) swhwithotibiph dkwnwpnjhl hwdwunwbhol
wnlw k, Epk hwyntwpbpynid G hknbjw; 5 swihwuhoubphg gui-
Jugwé 3-p b wykjht [9]:

Upnuyhtt  wipwduwpupmpniip  (UU)  unynpwpwup nuuw-
Jupgynud E punn hhwunh wppwnwuhyutph swupnipjut: Udktwwnw-
pusjus puuuljupguut hwdwljupgp ‘Unt 8npph upnnh wunghwghuygh
(NYHA) $miijghntu; nuuwljupgnidt b, hwdwduyb nph welju
Yhuhjulwh puuwlupquui snpu dwhwpnuy  (CI-I-IV guu)
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Yuihuws hhdwlinh $hqhluljut whnhdnupniihg b ninbignn whinuw-
uhpubphg [5]:

Zknwgnunjus hhyuinubph hwdwp hwyqupydly b dbp Yngdhg
wnwowplws undwwnhl swipwpbnujwédnipjut gniguthop (UOS),
nph hhdwt Jpw juunuwpynd b wpunwpuwtujut Supyuljududp
(UX) wuydwbwynpdws hhywinnipniuiiph jud hwdwlgws gnp-
snulikph swipnippul (kv wn.4) phtwdhulwi hnhnunipniuibph
punhwtpugdws Jipnisnipinit:  Lwhwhpwhwnwljut  wnyjuyubkph,
htyybu bwl Jhpwhwwnnipmniithg 24 wdhu wbg thnthnjnipmnibaubph
hupdunlp Yunwpgty £ hwpdh wnltyng hifeduugulgdud Bhgwh-
nnipnibiubph woumipmniip b gputlg wpnwhwyndwt wunhgwup

(nk'u wn. 1): 8nipwpubsnip thnujuwyulgyws hhywinnpjut hudw-
wunwupiul wunh&wh hwdwp npdi | 0,1,2 jud 3 vhwynp: Uhw-
Unpltph wpw]kjugnyi pubwlp 3-0 E, wjuqugnyip 0 (Zknhtwlh
Ynnuhg wnwowplus dbpnnu wpunnbwgpyty k22 EL dnwynp  uk-
thwljwunipjul (gninkph b wpynitwpbpuljuwt ghquyuh thnpdwptuint-
pjwul pudhi), npnodwt h. AM 2024 0008Y):

Ugniawly 1

U&-p hEwn hnjufugulgyuws whnnwpwinulwl Jhdwlabph
wpunwhuwyyndwl wunpdwih vwbnnul

Uhunjnpubtp Onjujuyuygius whnwpubwljut Jhguljutph
wpnwhuyniwb wunhdwh

unpung hidhw, wgpniynqniphw

unpdw) qupytpulught Lupnid

unpdwuyunk

1hUdnunnwqh pugulumnipniu

0 wmunh&wth wpppnq

Juphlyng Co ‘

dbwnwpnihy hwdwpinwihy  1-2 swthwthony

upnughtt wipujupupmput I wunhfw

wwphpp  18-29

Shuwjunn sh oqunugnpénid

owpwpuhl nhwpbnn phpl wunh&wuh

twpiwhhybtpnbtiqhw

wyink Ubknd

hUdnuinwq dbnd

I-II wunhdwith wpppng

Juphlng Ci2

Ukinwpn b hwdwpnwbhy' 3 swihwithony

upnujhtt whpwyuwpupnipjub I wunhdub

wwphpp 30-39

Shwuninudnnipym i’ wduwlub dhish 99 uhqupkn

el e e e e = e N e N e el e e Rl ol Nl o)
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owpwpuyhtt phupkn’ Uhehtt Swipnipjui
hhwybpunnihw' 1-hi thnyy

wujtnk swihunp

1hUdnuinwq  swhwynp

III wmunh&wh wpppng

Juphyng C -4

Ukinwpnih uhippnu’ 4 sunhwithym]

upnuwjhtt whpwjuwpupnipjub II wunhdut

wwphpp 40-59

Shuwuntinudnnipym i’ wluwlub 100-hg 599 uhquipkun
sowpwpuyhtt phupkn’ Swip wunh&wih

hhybpunihw' 2 —py thoy

wwlnt Swip

[hu$pnunwq Swip

IV wunhdwh wpppng

Jwphyng Css

Ukinwpnihl hwdwpnwbhy' 5 swihwithony

upnuyhtt wtpwjwpupnipjub IV wunhdwut

wwphpp 60 b pupdp

Shuwuntinudnynipynt’ wluwlub 600 b wnbjh uhqupbn

W W W WNWWWWWINNNNNMNNMNMNNMNNNNNeNDN

Yhpwhuwnnipjul bljwpughpp

Yhpwhwwnnipmiip  juunwpymd £ pun vnwbtnupn pipugu-
Jupgh Ubp dnphdhlughuyny [12,14):  Cughwinip wiqquyugdwi
wuydwutbpnid dwju poyulinpnid unbnsdynid E juppnpuhwybphwun-
ubnud dhtsh 15-16 dd.uu. mbnunppymd &t mpnwljupttpp b oywnh-
Juwt vwuppbpp: Yunwpynud L twppbtwljuwt npnduyiiunhunnud, nphg
htwnn uUnphjhqugynd b uwnwdnpuh dbs Ynpnipmitp whinphly hwwn-
Jwoéhg 2,5ud wpnpuhdw) dhush Yupnhw) hwndws: Sknunpynid k
opnquiutnpuy] wpwdwswthhs qnunp 28Fr: Unudnpuh hynuudwsph -
poudt hpwwbwgynid E Jupnn-Yupnn Eshelon 60mm uwpph YJh-
pundwdp (ogqnnugnpéynid k 4-6 hwwn puppnhe). wbwnpw hwndwsp
Uonuybu jupymd | 2, 0-4,1dd pupdpnipni nLi‘lhgnq unbuy kpukpnyg
(mnwght tplynt hwwp), hull dbwgu) hwndwsép 1,5-3,5 Ud pwpdpni-
pintt niukgnn unbwkputpny, npng pwtwlp npnoynid k pun Swy-
puwnh tpupnipjut: Ftwhwnynd b jupquynpynid L hidnuwnwqp:
Uty npktwd npynud E unnwdnpuh dwjpwwnh Gpliupnipjudp: Unw-
Unpuh htnwgynn hwwnqusdp nnipu k phipynd we Ynnduwghtt updws-
phg, b Jtppp Jupynud k okpun wn skpun hwignyguljupny akipssnn
phny: Unwdnpuh duwgnpnujhtt Swduwp 110-120 dj k: Ywwnwpynd k
nhunidjjughw, hinwgynud tu uipnwupubpp b gnpshpubipp: 4kpptpp
huny Jupynud Eu:
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ZEknjhpwhwnwlwb Jupnid

1. 9dhpwhwwnnipniithg 8-12 dud htwnn hpujubtwugytnt £ pnjnp
hhjutgubph qun dnphihqughw, vwfwy hghjuljute Jupdutiputpp
swthuynpnmid  Bu Huknd  upwbg wwphphg, dwpyuluidwb
wuwnhdwithg b hnpjujuyulgus hhquiunmpniutkphg:

2. Utunulupgp tpwbwlynid £ hwdwdwytt mnkgnygutph, uw-
Yuju kupwplynmd E Unphdhjughwgh hhjuinibph bupwjdpbpnod
JwpJws tpwtg wwphphg, dwpyuluwjdwt wunhdwihg b thnjulju-
wulgwus hhywunnipniuutnhg:

ZEnmyutph pipmibnudp’ pun dudwbwlugnygh’ hhquintph
undwwnhl] jupquyhdwlht, mwuphpht, fupyuljudwt wunhdwht b
thnjjuyulgus hhjwungnipnitubph Swipmipjuip hwduywnwu-
huwte:

Uunwgwé wpnniupubph hwdbdwnwljut JEpnwdnipniup ju-
wnwnyb] E ns dhuyt fudpbph dhot hwdwwywwnwupwt dudjEnubpnid
(hwdbdwnt) ki twhwyhpuhwnwulut b hknghpwhwnwljuh 24
wiuhu whg wndjuybkpp), wyl fedph Gbpumd Gngbybu Jhpwhwnn -
pintuhg wpwy b htwnn :

Zinhtwyh Ynnuhg wowewpyus dkpnn wpunntwgpdby £ 22 EL
dnwynp ubthujuwimput gpuutiyulh Ynnudhg (gnunkph b wpyne-
twpkpuut nhquyuh thnpdwptinipjutt pwdht), npnponid h. 2024
0008Y, www.

Jhfwljugpnipjnih

Guunwpws Jhpwhwwnnipmniithg wpwe b htnn puwtwlwlwb
gnigutihpubph, husybu bwb jadpkph dhol hwdwwywwnwujwb gnigu-
uhputph  hudbdwwnnipjut tywwwnwyny Yhpwndt] £ Uunynigkunh
wuwpwubnpulwb t-phupp: P-value < 0.05 phypmd uwnwgdus
wnwppbpnipjnittipp hwdwpdl] Bt Jhdwjugpnptt hwduwuwnh:
Jhdwljugpuljut JEpnisnipniup juwnwpyt] £ SPSS 23 (Statistical
Package For Social Science 23) spwqpuyjhtt thwupbkph vhongny:

Upmynitipubpp b pubwpynudp

Uwnwudnpuh Epljuytwlh dwubwhwwnnidhg wpwe bt hwnn  wwp-
pip UQb-ukpny hhywunutph U&-h htwn hwdwlgus hhdubnni-
pintutitiph Swupnipjut gniguthoubph Jhdwjugpuju yEpnidnipyjut
nfjuutpp ubpuyugdus kb wnniuwly 2-nud b 3-nud:
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Ugniuwly 2
Uwnundnpup Epluyinuyh dwuinuhunnid nmupuws wpinwpwbiulul
Swpuymluynidny hpJwbnbkph Gndopphgniepul thnghnfunipmniip puin
bhwpwgpuluml Jhdwlhugnnipul wfjuybkph

8nigmihy TunulpI Tunudp II
40<URDP <50 Ub >50
n=98 n=99
uhiigh Jppwhw- | Jhpwhwunmpimuhg | dhish Jhpwhw- mqux:_rllal]urilillll;g
nnipniun 24 wdhu wig nnipniun 24 wilhu wiig
1| Cwpwpuyhl 1,810,137 0,920,124 2,48+0,283 1,68:0,322
nhupbn
2 | Zhybpunthw 1,28+0,121 1,01+0,124 1,63+0,312 1,340,216
3 Uujunk 1,47+0,239 0,94+0,128 2,01+0,247 1,48+0,134
4| Thipnuwnuq 1,39:0,121 0,890,187 2,14:0 134:0210
5 Upppnq 1,21+0,22 0,84+0,203 2,77+0,31 1,47+0,19
6 | <wphlnq 1,59+0,141 1,15:0,169 1,85:0,090 1,670,177
7 |Yhuhyhgbdhw 1,82+0,57 1,11+0,44 2,21+0,71 1,63+1,01
8 | Upuuwyhl
whpwuwpu- 1,72+0,78 1,32+0,93 2,19+1,23 1,61+1,04
pnipjul
9 | Swphpuyjht
fudpht 2,01:0,14 2,12:0,17 2,78:0,11 2,78:0,13
wuwnluiknt-
pnLl
10 -
Ohuupuninunin 2,21:0,24 2,41:0,23 2,74:0,20 2,32:0,29
[nipjnil
11 tnunpphy Swi-
pupknujw-
Snipjul 16.51+1.84 12,71+1,74 22,8+2,22 17,32+1,62
punhwtimp
dhwnp

bPusywhu btplnud E wnniuwlubphg, 1-ht b 2-pn Yhuhjulwb
hudptiph hhjwunutph undwwnpl] swiupwpbnuwsdnipjut gniguwithoh
twptwjut dwlwuppuljutph dhol bwjwut wwwppbpnipnit £ hwjn-
twpkpyt) (p=4,18966E-86, CI 95% (0,213; 0,264), Sig.Dev.=38,10%): Un-
Unpphnnipjutt wnwbdhtt gnigwthpubph ulqpiwut dwjupnuljuk-
pnud wnwohtt b Lpypnpny Yihuhjulwt pudpiph hhwbnubph dnwn
unyuwybu gqpuugytghtt hwjwuwnh wnwppipmipnitubp: Uwubwynpu-
whu wpwyb] wpnwhuwynjws tu wyju nuppipmpnibubpp pupwpughte
nhwpbwnh (p=8,448E-73, CI 95% (0,016;0,033), Sig.dev.=37,113%), mujunkh
(p=1,584E-74, CI 95% (0,026; 0,027), Sig.dev.=37,20) L jhudnunnwugh
(p=323E-87, CI 95% (0,014; 0,028), Sig.dev.=54,36) gniguthpubpniu:
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I jodph hpjwunubph dnwn Yndnpphpmipyut gnidwpuwghtt gni-
guihop h uljqputt juqunid Ep 16,51 b Juunwpdws Jhpwhwinnt-
piuhg 24 wlhu wig hwdwuwnhnpkt wjuqgby & (p= 2,253E-61, CI95%
(0,213;0,207), Sig.Dev.=23,02 %: Curn npnud npu wpwbdht  punuy-
nhsutph Wugnidp tnyuwbu puntpugpynid E npyybu hwjwuwnh (kjw-
YEwnuwghtt gniguthpubph hwdbdwwnnipyudp  wpwybl] wpunwhwjngws
obqmuubp kb qpuiigdty p=4,512E-152, CI95% (0,016; 0,014), Sig.Dev.—
49,19% - owpwipuyhti nhwpkunh, Sig.Dev=36,54%, CI95% (0,026; 0,015),
p=5,349E-83 - wwyunkh b p=9,421E-56, CI95% (0,024;0,023), Sig.Dev=
31,37% - wppnngh wwpwguynid):

bp hbppht 2-pn hudph hhdwipttph hwdwywunwuhwt gni-
gutthoubpp Gupwplyl) Eu wykih phy wprnwhwyngwsd thnthnjunipniu-
ubkph: Pniddwt wpnynibwybnnipniut wpnwhwjnygt) £ dwubwdnpu-
whu Ynunpphynipjut punhwtnip gniguthoh dwjuppuljh nknuowp-
dny ulqpiwljui wpdph hwdbdwn hujuunh tuqdudp (p=3,512E-
83, CI95% (0,264; 0,177), Sig.Dev.=24,04%) b npw pununphsutpny: Ukp
Yupdhpny wyjuintn jupltinp kwyl thwunp, np 2-py Yihuhjulub jadph
hhqwunutph Unnn Jhpwhwwnnipiniihg 24 wdhu wig undwwnhly swb-
pupbnijwédnipjut wnwdhtt pununphsutnh gniguthpubph wnbknu-

owipdbpp phl wuydwbwynpws Ehtt wpwyb] wpnwhwynqusd Supuyw-
Judwdp, vwluy, wnpnihwintpd hwjwuwnh thnthnpudwsé Eht uljqpiw-
jwt wpdtpubph hwdbdwwn: 24 wdhubph pupwugpmid gniguuthputnh
Ukd dwup ghpuquiighght 20%-wing skuwl wwwnibkop Jhpuhw-
nmpnithg  wpwy hwdwwwunwupimt  gnigwuhoutph  hwdbkdw-
nnmipjudp: Gpipnpy Yihthjujut fudpnid Jhpwhwnnipiniithg wpwe b
Jyhpwhwwnnipniihg 24 wdhu wig wpwiudhtt wjpnwpwinipniuubph
gnigutihpubph hwdwp mwppbpnipniuiiph hwjwuwnhnipni sh wp-
dwbwgnl) dpuyt  hhybpinkughugh,  tpuljukph Juphyng hhyjwb-
nnipjut b upinuwghtt wipwyupupnipjub giypnid (p=0,318, p=0,412
p=0,229) hwlwuyuwwnwupwiwpwp qupbpuluihtt hhybpnbighugh,
tpwlutph Juphlyng hhywinnipjut b upnnwghtt wipwujupupnipjub
hwdwnp:

Jhpwhuwwnnipiniihg 24 wlhu wig wunghwwnhy Yndnpphynipjut
punhwtnip gniguhotutiph hwdbdwwnnipniip btwb hwjuwuwnh wnwup-
pEpnipnitiubp £ hwjntwpbply 1-ht b 2-pn ihuhjulwt jadpbph dholt
(Sig.Dev.36,27%, p=3,616E-83, CI 95%(0,207;0,177) ): Zwpl} k uok), np
undwwnhl] swpwpkntwédnipjut pnjnp pununnphsutphg Junwhbh sh
tnt] dhuyt (hudnunnwugh gniguhpubph wwppbipnipmiup (p=0,092):
1-pu b 2-pn Yihbhjuljwb pedpkph hpjungibph Yndnpphn Swipw-
pEintjwénipjutt pninp wy] gniguhoubph dwupnulubpp ywbw-
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Juhnptt mwppbpynud Ehtt Jhdjwmughg (wpwydt] wpunwhwyndws b
owpwpuwjhli nhwpkwnh (Sig.Dev.= 83,21%, p=9,079E-78, CI 95% (0,014;
0,035) ), wyunkh (Sig.Dev.= 57,41%, p=2,179E-108, CI 95% (0,015;0,015),
wpppngh  (Sig.Dev.=  75,32%, p=3,268E-96, CI 95%(0,023;0,021) U
nhujhyhnbdhwh  (Sig.Dev.=46,85%, p=6,97E-12, CI 95% (0,048;0,110)
wuwpwquyniu:

bty JEpwpbpnid E Showpuntnnudninipyutt b vnuphpuwjhtt vhow-
Juyphtt wuunutbnipjut gniguuhpubpht, wwyw upwip undwwnhy
Jhdwljh dwipnipmniup punipugpnn ny wwljuwu Jupbnp gnpénutbp b,
pwtgh nitkt Juupwpugunn wqpbgnipmit undwwnhl] whinwpw-
unipniuubph wpnwhwjnjuwsmpjut ypu (hsp hwunwnynud £ twb
Uhohudpuyhtt hwjwuwnh mwppbpnipniutiipnyg twpbtwluwb gniguhy-
utph dhol b Jhpwhwwnnipmnithg 24 wdhu wtg gpuigus gnigw-
uhputinh dhol): Umljuyt wyu gnigwthoutph ubkppjudpuyghtt thnthnjunt-
pintutiph ny hwjwuwnh punypp  Juwtjowwnbubh £ b sh tuqbgunid
punhwtnip Ynunpphnmpjut gniguthputph oknnudubph wuwnhdwun b
hwjuwuwnhnipniop:

Pwphwwnphy Jhpwpnidnipniip npybu Jhpwpnidnipjui &nin,
pugh pwoh Unpuwnhg, tyuwwwl nith swnlknt hhywunh undwwnhy
Jupquypdwlp: Fuquuphy ntumdbwuhpnipnibbp gnyg o wndl
wnuwppkp puphwwnphy yhpwhwunmpmnititph wppynibwybnnipniap

wnwidht gnigulthplikph Ypw wpjut Uke qihlynhqugqus htungnphih
dwljupnulh, mpyub gipdupdwt, siswnwljuin dnrughuyh b wyjuh Jpw
npuig wqptgnipjut wnnidny: Uju hbnwgnuunipnitp tbpluyugund
E htinhtwlh Ynnuhg thnthnjunipjut Eupupyjus mtuthijuyn ULEU-h
Juwnwpnidhg, hisybu twb 24 wdhubbph pbpwgpnid nwuppbpuljws
htnJhpwhwwnwlwt Jupnidhg htinn U&L-h hudwlgJuws whinwpw-
twlwt Jhdwljubpp punipwugpnn  gniguihoubph quwhwwndwb wp-
myniupltipp b npug Ybpnidnipniup:

N2 1 N3 wnnruwljubpnud ubpjuyugdws wdjujiiphg mkuwukh
E, np hbnmwgnunwéd hhywunubph tpynt judpbph Unwnn ndnpphny wje-
wnwpwinipjniubph  Yhuthuut ppubnpnidubpp npnpwljh  swthny
htwn ki qupqugl) juwnupyws Jhpwhuwnwlub dhpwdnnipniuubph b
htnyhpwhwwnwlwt Jupdwt wpyniipnid: Uwluyu dh pwih hwdw-
Ygywués whinwpwinipniuubph twhwyhpwhwnwlwit b htwndhpw-
huwnwlut gnigwuhoutph nmwppbpnipjnibtipp hwjwuwnh skt Yihuh-
Juljut padpbph ubpunid (p=0,061, CI95% (0,026;0,032), Sig.Dev.=28,23%
b p=0,412, CI95% (0,073; 0,026), Sig.Dev.=10,37%, huwdwuyunwujuw-
twpwp woweoht b tphypnpy fudpbpnud Epulubkph Juphling whwnw-
hwpdwt, p=0,318, CI95% (0,048;0,036), Sig.Dev.=18,73%, tpypnpn
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Tudpnud’ hhybpunbiqhugh gniguithoh hwdwp, psybu twb  p=0,230,
CI95% (0,013;0,13), Sig.Dev.=26,6%, kplpnpry udpnid upniughtt whpu-
Jupupmpjub gnigwithoh hwdwp): Uhltunyt dudwtwly pojnp updws
gnigutihpubph dhopudpwihtt vnwppbpmipinitibpp pnud B hwduwuwnh
punyp (p<0,05): Puswybu ubkphudpuyhly, wytiytu k) dhojudpuyhti gpuatig-
Jws nbknuowpdbptt wpnwugnnud bu hpwjwiwgqus  dnunbkgnidubph
pupdp wpnibwybnnipgniup 40-hg - 50-h dhowluypnid quatnn,
htsytu twl 50-hg pupdp UL niukgnn wwughbuwnubph hwdwp: SYjug
hEwnwgnunipjut wpynibpttipp btwb ny wbdhpwlwinpkt wpunwgn-
nud Bt ULBU-h juunwupdwt b htndhpwhwnwljut nmuppbpulus
Jupdwt Yhuthjuljut wpynitbwdbnnipjudp dhoinpnjus wwughtun-
ukph Jyuuph npuwlh pwpbjuynd: Uhltnyt dwdwbwly dbkp Ynnuhg
Juplnpynud t ULBU-h hbiphtwlujhtt mkjpuhuwh Yhpwuodwi wp-
myniupiph hwdbdwwnnipmniup puuwljut ULEBU-h juwnwupdwt wp-
mynilplikph htw, pk’ UQP-h nphtwdhjwlwi thnthnjum pyniabph b ph’
htwndhpwhwwnwlwut jupdfwdwudlbn b Epjupududjin pupgnipmii-
ubph hwdbdwwnwlwb JEpnsnipjut mbkuwblyniithg, npb b twpow-
wnbuynid E tipuywugit) hwenpn hpwwwpwljythp wpjawwnwipnid:

Upginiuwly 3
Uwnundnpup Epfuyinuyh dwuinuhwnnid nmupuwd wpninuwpwiiuul
dwpwwluynidny hhjuwinhkph Inunpphnniprul thnihnpinipub
Yhdwmgpuljult wpmyniiplbph unlihnihnid

9 h&w- 8niguthoutiph vholudpwyght b kpfudpuyghte
Pnjuljuuuiygywms Ju- hwdbdwwnnipniiup Jhpwhwnnipniihg wewy b
hhulgnipynt qpuiljuty htn

gnigu- Uptish Jhpwhw-
o4 -
ho uhtigh Jhpwhuw- sk nnipjnL

Yhpwhw- NP e thg

pInL Jhpwhw

wnnipjniup i DL 24 wuhu

Junwdp I g PIRAE whg
Vs vs dnl

v Jhpwhw- | Jhpwhwwnnt- funudp

uhtish wnnt- piniuhg v

qbp;;ﬁ:l;lm— pintuhg 24 widhu wig quilllqu;ilull—_

Junup 11 24 wlhu funudp II fthg

wlg

e I 24 wdhu

Junuup wiig
funudp II

Cuwpupuyhl phupkn t value 35,90 81,55 31,29 41,92
p value 8,448E-73 4,511E-152 3,803E-78 9,079E-78

95%ClI 0,016 0,016 0,033 0,014

0,033 0,014 0,035 0,35
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Sig.Dev., 3713 49,19 032 83,2
%
Ugunk tvalue 29,80 33,69 3543 47,04
p value 1584E-74 | 5349E-83 | 3,833E-87 | 2.79E-108
95%ClI 0,026 0,026 0,027 0,015
0,027 0,015 0,015 0,015
Sig.Dev., 3721 36,54 26,19 57,41
%
Zpwbpunithw tvalue 9,69 28,06 1,00 24,96
p value 1468E-16 | 3,236E-70 0318 8,057E-51
95%ClI 0,014 0,014 0,048 0,014
0,048 0,014 0,036 0,036
Sig.Dev., 27,23 21,54 18,31 33,26
%
Upppng tvalue 70,28 22,42 61,35 40,62
p value 3816E-129 | 9,421E-56 | 6,896E-130 | 3,268E-96
95%ClI 0,024 0,024 0,036 0,023
0,036 0,023 0,021 0,021
Sig.Dev., 29,12 31,37 47,80 75,32
%
Juphlng tvalue 9,47 1,88 0,82 18,07
pvalue | 244535E-16 0,0613 0412 7,1585E-43
95%ClI 0,026 0,026 0,073 0,032
0,072 0,032 0,026 0,026
Sig.Dev., 16,23 28,11 10,61 45,90
%
Upuught tvalue 2,556 472 121 497
whpujwpwpoipynih p value 0,011 4,476E-06 0,2295 1,513E-06
95%ClI 0,088 0,089 00128 0,108
0,128 0,108 0,129 0,129
Sig.Dev., 27,16 23,44 26,61 22,48
%
LhuPnunug tvalue 46,02 12,74 31,10 1,70
p value 3230E-87 | 2,132E27 | 1,0271E-77 0,092
95%ClI 0,014 0,014 00128 0,035
0,028 0,035 0,051 0,051
Sig.Dev., 54,36 36 037 51,74
%
Yhujhyhgtdhw t value 8,16 17,86 9,71 7,52
p value 559E-14 | 7.83132E-43 1,86E-18 6,97E-12
95%ClI 0,062 0,062 0,083 0,048
0,083 0,048 0,110 0,110
Sig.Dev., 21,43 39,01 26,24 46,85
%
Uhlmlunmulﬂnl_m_p]m_h t value 28,97 11,32 20,39 3,66
p value 2205E-72 | 3,966E-23 |  2,536E-50 3,316E-4
95%ClI 0,028 0,028 0,026 0,026
0,026 0,026 0,032 0,032
Sig.Dev., 2398 9,04 15,33 373
%
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Smpllpm]hh Iuﬂp]:ﬂl t value 77,26 10,05 1,58 57,38
wunnlutiEimpmh pvalue | 98141E-143 | 2,137E-19 0,116 1583E-121
95%ClI 0,015 0,015 0,012 0,017
0,012 0,017 0,014 0,014
Sig.Dev., 38,30 54 24,02 31,13
%
Uninpphy tvalue 36,04 24,53 34,22 34,22
swbpupbnijwbnipyub ™5 a e 4190E-86 | 2,253E-61 3512E-83 | 3,616E-83
pughwinmp vhunjnp
95%ClI 0213 0213 0,264 0,207
0,264 0,207 0,177 0,177
Sig.Dev., 38,10 23,02 24,04 36,27
%

Unniuul 4-nud tkpuyugus b wnwpwbuljut Lupuyulju-
nudny (UK) yughbunubkph hbnwgnunnipjut wppgniupnid uinugdus
Jwpnpuwwinp  gniguwithpubph pYuyhtt wpdbputph b &oqpuinipjut
hunbpyujubph hwdbdwnwluwt wunlbpp

Uginiuwly 4

U&p b hnpjuywgyws whnnwpuinnul Jhdwmlabph
Swhpnippul giiwhunnnid  pun wunpdwbbbph

Onuljwyuligdud 8mguithy Owlpnipju wunhgfwu
whrnwpubului
yh&wlutp I II I
(n=74) (n=66) (n=57)
gqihyEdhw wunph 6,8+0,71 13,0+1,64 19,0+1,87
Cwpwpuyhl Jh&wlynud, duny/y
nhwpbwun qpoLyngniphw 15,7+1,78 32,1+2,98 59,4+6,89
opjuw pupwugpnid,
1
htunijhth opdu - 0,6+0,062 1,1+0,16
nnqui, UU/4q
qihynihqugyus 3,9+0,64 6,8+0,74 10,9+2,06
htunqnpht, %
Uwunk twyhqnnubtph 11,8+1,09 20,7+1,64 39,5+4,64
pwbwuly
Lhdpnuinmq yYtponypeh swyuwih 18,5+2,02 34,9+4,02 58,1+6,32
wykjugnid

Cunhwtnip pungpyyws pyny 10 gnpénuubph swppnid yunwhw-
Jut pnnpwiupny pyny 3 gniguwithpubph hwdwnpnipjut wpyniupnid
wupnq k npununid U&L-nd wujdwuwynpyws hwpwlhg hhywunnipmniu-
Ukph Jud hwdwhgws gnpsnubph hudwihp ghwhwindwb wpdbpp’
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pun 1, 2 b 3 pugkph swipmpjut wunh&wih punhwtpugws pujw-
jht thotpny quwhwwntint hwdwp:

Bqpuljugnipinit

Utp niunidtwuhpnipjniuitiph wpgniupnid dknp pipdus nygjuyg -
Ukph hwdwdwyt’ puphwwnphl hpjwinibph pighwingp  undwnhl
dwipwpbnujwénipjutt gniguthop (UO0S), (wpwnwpwbwlwb Lwp-
wulwdwt Ynunpphny swupwpbntjwédnipjut punhwipugusé punt-
pwugnhy), htywhu twlb nppuw wpwbdht pununphsubpp hbnwgnungus
hhqwunutph Epynt jodpbpnid Ebwljuwt thnthnpumipynitiubp Bu Ypty -
puwhwwnnipinithg 24 wdhu whg:

Uhtunyt dwdwbwl ulqpuwlub pupdp Yndnpphn Swbpw-
pEintjwénmipjudp UQPb> 50-ny hhywunubph dnwnn wju wmbnuowpdbpt
niubkgl] kU unyb ninnjubnipniup 40<U2P<50 nitikgnn hhywunubkph
Unnn gputigqud tdwb nbnupowpdtph hbwn, vwljuyt wuhwyjnnpkh
wnwppkp wdyhnnigubpny: 50 > UQP nitkgnn hhjwunutph dnwn un-
dwnhl swipwpbkntiJuénipjut  gnigwuhputph mbnuownpdtptt wykih
phs thit wpnwhwnduws hwdbdunws 40<UQb<50 nilkgnn hh-
Jutigubkph htiwn:

ULBU-hg 24 wdhu wtg 1-ht b 2-pn §ihuhulwb fudpbph hh-
Jwunubph Uninn UOS gmghsubiph b tpw wnwtdht pununphsubph dw-
Jupnuljutph dhob wwhwwudt) Eu hwjuwuwnh dhohudpuyhtt tnwpplipne-
pintuttpp, pugunnipjudp hubnuinugh gnigutithoh:

SYjw; hknwgnuinipjutt wnwybjugnyu tpwbwlwih wpyniup
hudwpnud tup UQP>50 wughkuwnubkph dnnn ULBU-h b hkwjhpwhw-
nwlwt Jupdwb hbnhtwlujhtt dnphdhlughuih Jhpundwb wyw-
gnigwé wpynitwybnmpmniup: YEpghtiu npubinpyt) £ undwnply dwb-
pupbknujwédnipjut gniguithoh, hswbu twlb ghpnipjut hkn hnpujw-
wulgwé hhjwunmpmitubph sdwipnipjutt wunhdwh hwjwuwnh
uJuquudp:

Canniinjwé F28.02.24
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Bo3nelicTBue NPOA0JIbLHON pe3eKIIUU KeJTyIKA HA OKA3aTeJu
KoMopOuaHocTH y nanueHToB ¢ Il cTenenblo oxxupenns.
CpaBHUTeIbHBIN aHAIN3

C.C.lllax0a3smn, 7K.9.baganoBa

llenpto HACTOSIIETO  WCCIENOBAHUS SBUIACH OIl€HKA CTEIEHU TKECTH
TIATOJIOTMH, CBA3aHHBIX C MOPOUIHBIM O)XXUpeHueM , y manueHtos ¢ 40<MMT<50
u MMT>50 mo u uyepes 24 Mecsanma mocjae MOZUGUIIMPOBAHHOH  IMPOJOIBHON
pe3exiun xenynka (ITPXK).

Jns ydactus B mccienoBaHuu ObLIO CIydaiiHBIM oOpasoM orobpano 197
MAIleHTOB. YYaCTHUKYU OBLIN pas3fesieHbl Ha 2 Tpymnmsl B 3aBucumocTtu ot MMT.
I rpynny (n=98) cocraBuiu nmauuents: ¢ 40<MIMT<50, II (n=99) — mauuenTs! c
VMT>50.

CpaBHUTEIBHBIM aHATU3 IIOIYYEHHBIX PEe3yJIbTAaTOB IIPOBOAIIICA MEXIY
rpyniaMu (CpaBHUBAJIKCH JaHHbBIE 10 ONepaluy U Yepe3 24 Mecsla I0CIe Ollepaiuu
MeXJy TPYIIIAaMH), a TaKKe BHYTPU KaXIOH IPYINIBI IO U depe3 24 Mecslia Iocie
ITPX.

CorsacHO IONIydYeHHBIM JAaHHBIM, OOWIMI MHIEKC COMAaTHYeCKOH HArpysKH Y
6apuaTpUIECKUX OOJBHBIX, a TAK)Ke €ro OT/elbHble KOMIIOHEHTHI IIPeTepIeIn
CylIeCTBeHHbIe M3MEHEeHMs B 00eux Ipynmax oGCIefOBaHHBIX OOIBHBIX depe3 24
Mecsia mocie omepamuu. Y manueHtoB ¢ MMMT > 50 wna6mioganack Gosbluas
BBIP@KEHHOCTh COITyTCTBYIOIIMX IIATOJIOTHH IO CpaBHeHUIO ¢ manueHTamu ¢ 40 <
HIMT <50 mo u gepes 24 Mecs1a 1ocje OIepaIuu.

Yepes 24 mecsaua mocie ITPXK MexrpynmnoBoe cpaBHeHUE BBISBUJIO CYIIECT-
BEeHHYIO Pa3HHUILy MeXAy YPOBHAMH IIOKa3aTelIs COMAaTH4eCKO# Harpysku. B moxa-
3aTejIIX CTelleHeH TaKecTH 3a60/IeBaHU, aCCOLUUPOBAHHBIX C MOPOUAHBIM OXKUpe-
HyeM, y manueHtoB I m Il xiInHMYecKuX TPyNIl 3aperHCTPUPOBAHO IOCTOBEPHOE
CHIDKEHUe, 33 UCKII0YeHHneM moKasaress tuMdocTasa.

Haubosnee 3HaYMMBIM pe3yIbTaTOM HACTOSIETO HUCCIELOBAHUSI MBI CUUTAEM
J0Ka3aHHYIO 3¢ (deKTUBHOCTH aBTOpckoil Mozudukauuu [TPJK u mocieomepanuoH-
Horo Begenua manuenTos c¢ MIMT >50. O mociemHeM CBUIETEILCTBOBAIO JOCTO-
BEepHOE CHIDKEHHe HHJeKCa COMAaTUYeCKOH HarpysKH, a TaKXe [JOCTOBEpPHOE CHU-
XKeHMe IIOKasaTeseil CTeIeHHU TXKECTH, aCCOIMMPOBAHHBIX C OXUpeHHeM 3aboie-
BaHUM B JaHHOM KJIMHWYECKOH IpyIIIIe.

The Impact of Laparascopic Sleeve Gastrectomy on Comorbidity
Indicators in Patients with 3™ degree of Mobid Obesity.
Comparat: ve Analysis

S.S.Shahbazyan, Zh. E. Badalova

The study aims to evaluate the morbid obesity associated comorbidity in
patients with 50>BMI1>40 and BMI>50 24 months after modified LSG.
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197 patients were randomly selected to participate in the study. Participants
were divided into 2 groups according to their BMI. The first group (n = 98) included
the patients with 40<BMI<50, the second group (nh = 99) included the patients whose
BMI was >50.

The comparative analysis of the results obtained was performed between the
groups (before and 24 months after operation data were compared) as well as within
every intervention group, before and 24 months after modified LSG.

According to the data obtained, the bariatric patients' total somatic burden index
as well as its compounds underwent significant changes in both groups of examined
patients 24 months after surgery. Patients with BMI > 50 experienced more expressed
comorbidity compared to patients with 40 < BMI < 50 before and 24 months after
operation.

24 months after modified LSG, the inter-group comparison revealed strong
difference between the levels of somatic burden indicator. Morbid obesity associated
diseases in patients of the 1st and 2nd clinical groups are reliable, except for the index
of lymphostasis.

The most significant result of this research we consider the proven effectiveness
of authors' modification of LSG technique and the of postoperative management in
patients with BMI >50. The latter was demonstrated by a reliable decrease of the
somatic burden index, as well as by essential decrease of obesity associated diseases’
severity indicators in this clinical group.
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£ph dhpttwywwnh pwhwdwulndutph thwulnid
Fimnuynuhl kb

8.0. Tnljuuyyui, U.U. YUnpunnju, Z.I. Junjui,
L.U. MEwnpnuwmi, Z.U. Qupqupjul, L.} Vuhwubunjut

«Uuwnghly pdoliulull fhlnnpni
0032, Epliwly, 't Jwpnidwlih h., 28/1
Cpliwah whnwulwi pdofwlui huduwyuwpul,
LOF hhymbpnipinihakph wdphni
0025, Epliwly, YUnpyniip h., 2

Fuibuyp puwnkp. pph dhptwyunh puthwswlimd, puthuswliwt thulnid,
nbnuyhtt (npAwpunuipuht (up

£ph dhotwmywwnh pwthwdwlnuip ny vhuytt whwnndhuljut b
$hqhninghwljwl, wy twl unghwjwlwb uunpp & npp qquihnpki
ujuqtgunid £ hhyuunh Yjwuph npuljp: dkpghtt tnwuphubpht tungnu-
Unwhly yYppwhwwnnipniuttph tkpppnudp phundhpwpnidnipjut dbke
wuydwtwynplg withwjn woweptpwug pph vhotwywwnh puthwudw-
Ynudutph thwljdwb hwdwp:

Znnudnid tjupugpus tu pph vhotwwywwnh puthwswlnid-
ubph thwldwb dp pwh wmwppbpwlutp, htsybu bwb 7 nhwyph Yih-
uhjuljwt wpunwhwynnipinil, whnnpnomd, Jhpuwhwnwljub pniddwb
Wupugpmpmb  hudwyunwupwb  dnnbgnudiipm] b poiddwb

wpynitpubpny :
Ubkpwbnipinib

£ph vhotmywunh puthwswlnidp (LUE) dhptwwyuwnh nhdkljn
E, npp Juy E unbnénd pph we b dwfu YEubph dholi: Uyt puduljutha
nwpwéjwd wupnnghw b, hwinhynd E punhwinip ynwnijjughujh
0,9%-h Unwnn [35]: Lph vhotwwyyuwnp tnwpkpn k. wnolih hmwndusnid®
wjt juquyws E pupwilmt wdwnhg  tphm Ynnuhg swsljjwus Uniln-
whkphunigpbwy webpny, hbnth hwunjwsmd funthhg b dwnnuyph
ninquhwyug phpphlihg swsljws Umynybphountw) jupkpn]: LUR
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wnwowbnid k, tpp niukup wyju Epbkp obpunbph wdpnne hwunnmipudp
nhdtln: LULG-u 92% nhypkpnid nmbknuluwyynud E pph dhptiwyyuunh
wnolh hwundwénid, 8% nhwypkpmu  htnlh hwndusnd [9]: Lph
dvhottmuyyuintt nith wpwwn wpnmibwdwnwlupupnid hisybu bkppht,
wjuytu b wpuwpht ptughtt qupytpwlh hwdwlwupghg, b gmujugus
Ephninghwljwtt gnpént, npp upny b tduqbgul] wpnibwdwnwljw-
pwpnudp, jupnn b wowgwgity pph dhgtwwywwnh hotuhy tkhpng
puthwéwlnd [32]: Fuhwbwlnid wnwowunid L, Epp wpmnibwudw-
nwluwpupnuip pwpinynud £ dhpttwmyunh kpynt Ynnuhg, qplpk tnyh
huwunjwsnid hwbnhuywljug:

Ephninghwlut gnpénubkpp puquuphy L, npnup Jupnn tu
wnwowgul) LUG: Swppkpnud  Eu  wpwdwwnhly, pnppnpughli, hu-
$tlghnl, ninmigpujhtt b wyp yuwnmdwnubp: Spuddwnhl] uwndwnukpt
wubwnupus]ust ki pph dhotwyunh Jpw junwpnn Jhpuhw-
nmpniutikp[40], ppujhtt wpnitwhnumpitp npupupkgubnt tyw-
nuwlny junupjuws Ejunpulnwugnijjughw, pph junpnsh onnwp dwp-
dhtubp [13,19,26], whpuhuqukp, twgqnquuupuw) junnnjul b wyje
Utwywunnujuunhlujhg htwnn 1-8% nphwypbpnid npuybu pupnmipnit
Jupnn L wowewtiwy LUME, pug npmd wybkih hwdwh puthwdwlnid
wnwowinid E, Lpp ubyunuyjuuunhfut juwwunwpynd E Yhihwih
Ukpnyny, wjt ' wfwph tipunpdupunuipuihtt nhgkljghw wpwig
winpununpiwnt vhotwwywnh Juninw) hwndwshi, dhtgntn £npihh
nbpjuthjuh dudwbwl wybkh phs E puhwéwlnid wnwowgubint
huwjuwtwlwunipniup, vwluyt wju pghypnid wylbh hwdwh wnw-
owtnid Lu pph Suyph wbnuowpdip b whlwbnunipmniiutp: LUE
Jwpny b wowewbwy dh swpp hwdwlupquyhtt hhjubnnipnibibph’
uwpynhnnqh(14], dtgqkubph gpuunybtdwwnngh [28], hwdwlwupqujht
Jupuhp qujupnh[30] dwdwbwl: Swppip hudtlhghn hhJuib-
I}mp]mh‘uhp‘ wuwjwpwjuwn, uhdhihu, nhdpptphw, (pdwiyng, APUZ [38],
unyuwybu Jupny ki wnwewgul) LUMG: LU hwdw wnwowtmu k
Ukpppuyhll Jwphjubph winpwubtndhsitph b unbkpnhnubph swpu-
owhnuthg [1,5,7,8,17,18,27,33]:

Uhuhjuyut gpubnpnudubpp hhdtwlwiunid yujdwbwynpdus
b puthwowldut nbnuljunidny b swihbpny: Uk h wpnwhwjundws
Yipuhjujut whnwthoubp ghuynd B pph dhpttwwywwnh wnolh
hunJwénid nbknuluydws (huknt b ks suhbph phwypnud: Cuwn
swihtph puthwswlymdutpp (hund &u' thnpp (Uhbst 1 ud), dhoht(1-2
ud) b ks 2ud b wykph): Mughtunubkpp 58% ntwyptpnid quiquunynid
tu ppuyht wpmnitwhnunipjnithg, nput hwenpymd Eu pph snpnt-
pniup b Yhnlubkph umulgulgnul]}‘ 43%, pph @thméan]nLh]}‘ 39%,
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gup 17%, unyngp wndlnun shswnpmpnip 10%: MNwghkinttph
15%-h Unwnn LUMN-u Jupnn k1hul] wuhdwnnd [2,22,23]:

Upinnpnodwt hwdwp juwnwpynid Bt wpwetiuyhti nhunuljnugh-
Yw, Jhptndhppnulnypw, peh b hwpuljhg pnensubph hudwljupg-
sujht obipnnugpnipinit (uyy. 1-3): Zhdtwwinid unynpulju nhunuln-
whuwjh dwdwbtwl htwpwynp L wnbuubk] LUG-u: dhntndbhppnuniyn-
whwi htwpwynpnipnit £ vnwhu npnptint LUE-h hunwl] mbknw-
Juynudp, puthwéwldwt tqpbph b jnpdupwunuuph Jhdwlp, Yinhukph
wnluynipjniup b wyj: Eugnuljnyhll hEnwgnunnipjut wpwdbnipmniu-
ukphg tu Jhpbnnbuwtjupwhwidwt htwpuwynpnipniip b hknwqu
Inunnthwunwpnpwynpnidp: Lph b hwpwlhg éngtph 2T putnipjniup
httwpwynpnipnit £ wwjhu huwnwl, dhjhdbwnpbph &ogpuinipjudp
npnobint puwthwéwldwt swhbpp, nbknuliuwnidp, nuljpuwdwnught
nEdtlnh pnypp, dh pwih wpmbtlghwubpm] wyuhwy, vwghnwy b
Ynpnbwy: 2C-u htwpuwynpnipinit E wwwhu npnpbnt dbwgws nulj-
puwdwnughtt juwhiph Jhdwlp b ptnpbnt puthwéswljdwt pniddwt
owwnhdw] nwppkpul:

Ns Ukd nhpEjnh wnjuynipju nhypnid pnidnidp juwnwpynud
Untubpjunpy] bqubwyny  pph junpnsh winpy vwiwghw, nongnud,
thwithjligunn b punbwjuwugunn whpbjubiph ownwgnpénud: Ny Jhpw-
hwwnwlut pniddwt Enwbwlutphg htnmwppppnipnit ' wnwewmgunid
pph Uhouwwwwnh Yndwljukph (septal button) Yhpwnnidp [34,36,42]:
Ypwtp pdojulut uhjhynuhg wwwpwunjws hwpdwpwiputp ko,
npnlp nbknujhtt whiqquyugdut Wuydwutbpnid htynnipjudp nbnu-
nnynmud ki puthwswljdwt nbnnid: Gpllupuwnb hbnwgnunmpmibaubpp
hwunwwnb] i pniddwt wyju dbh wppymibwybnnipniup: dpwtp bw-
Juwunpkt wjwqbgunud Lt uniyngh, Yhnuubkph b ppuyhtt wpmnitw-
hnumpnitiubph wnweowgniup: Uks swthtph b pniddwt Yntubpjunhy
Enwbwlubphtt skupwplyynn pwthwdwlnmdubph phypnmd gnigws k
Jhpwhuwnuljut pnidnid: Ywt Jhpwhwwnwljut pniddwt puquuphy
Enwbwlubkp, vwluyt dhtgh wydd su dh tpubtwly, npp hwunhuwbw
nulk wnwinqupn: Yhpunymd o puquuphy bqwbwlibp wwppbp
Unphbhjughwtpny: pwbg dks dwup nbkuuhjuybtu nddup tu b
wwhwbenid &t thnpdwnnt Jhpwpnydubp, htyybu twb wnliu kb
puwthwéwlndubph thwlidwt hwdbdwwnwpup gudp duupnul b
Upjuwlh puwthwswlndubp wnwowtwnt ks hwjuwbwljuinipni:
Yhpwhwwnwlut pniddwt pninp Enuwbwlubpp, npntup ninnyusd Eu
LUE-h thuldwbp, pudutymd tu 2 fjudph: Unwghtt judphtt B wyuwn-
Juinud wyt Jhpwhwwnnipnituubpp, tpp puthwdwlnudp hwulynud k
nbknujhtt  npdwpunuipubptudwnught dndynukphuntnpbog
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W/ud npaupunuipuykpinupuiht’ Uniynubphounbtuy jupkpm:
Bpypnpy hudpht B yunwind  wyt Jhpwhwinmpnitibpp, npntg
dudwtwl] Jhpunynid tu mwuppbp wntnnnpuiuyjuttnuntikp, npnup
nbnunpynud B npdwpunuipuwiht juptph dhol: Npwbu wmpwbu-
yquinun Jupnn kb oginugnpsyl] wliwbowjubgnt wgwn, pniipw-
djwuh thwljln, wqnph juyb hwuljtn b wyb: TEpohtt mwphtpht Eunnu-
Unwhy Jhpwhwinmpnitubph tkpnppnudp phundhpwpnidnipyut dbke
wuwydwtwynplg wljuhwjn wnweptipug wyu tnuuwlny LUE-h thul-
dwt hwdwn [3,4,6,10-12,15,16,20,21,24,25,29,31,37,41,43] :

‘Unipn b Ukpnnubkpp

Zhknmwgnuuljuwt wpjuwwnwipp Yhuhulwt b, wpnuybklunhy,
Yuinupty E«Uunnhlp puquunpnppjughtt pdojuljut jiinpnth phyp-
ynlynpp-wjutgwpwinipjutt pudwtidniipnid 2021 pYwlwuuh tnjbd-
ptinhg dhtsh 2023 pywljuith ognuwnnu wdhup:

Zhnwgnuumipiniup Juunwpbjhu puggpldl) Bu hbknljuw) wdjug-
ukpp  ubep, nwphpp, puthwswluwl yuhtpp, pph junengh Jhnhn-
$hppnulnyhly b 28 hbnwgnuinipjut nyjuubpp:

Puthwdwliwl  swhup npnodty b hknbywy Yhpy. dhbsh 1 ud’
thnpp, 1-2 ud dhoht, 2ud b un]bjh’ Ubs:

Yhpwhwwnnipyut Equwbwliu ptnpdbp B pun puthwduljdwui
wnknuilutut, pEdEYnh suhtph, bqntph yhdwlh, pph e whu-
nwpuinipjul  puguunipjutt (pph  Uhotwwywwnh phdpnpdughu,
ppnthy hhwybkpunpndhly phupwn, Yuynidbtp), pph pnongh Jhntndhp-
nnulnwhl b 2T putnipniuttph wpnniipubph:

Ul 1-3. £ph b hwpwljhg unengtitiph 2G pph dhotuyuinh puthwswlnd

Utp hbnwgnunmipjutt quwpuqunud Yhpundt) £ LUG-h thwl-
dwl Eunpnulnuwhl tnubwlp: Npuybu wpuwbuyjuinwn hpundby |



134 Meaununckas Hayka Apmennn HAH PA 1. LXIV Ne2 2024

pph lunnnsh uninphti b §nnubughtt yuwnbphg dbwynpyuws ninhlhh Jpw
npdwpunuipuwhtt jupn: Lwpuwbu 0° EFunnulnuh hulnnnipyudp
Yunwpyby £ huphpinpughw 20y 1% jhynfwhth jnmdnypn (Fuhtbd-
phuny) pph dhptwwyuwunh pwthwswluwb sppwtnd: Ujunihtnb ju-
nwpybk] £ phdtljnh Eqpbph pupdwugnid, nphg htwnn dhetwwyuwwnh
puwhwdwljdwt hwindwénid qqnionplt jnpdwpunuiph jupkptt wi-
owwnnyk] Lt dhdjmughg, b dbwynpyl) k£ gpuuihly: Nphg htwnn pph
hunpngh unnnpht b Ynpdtwghtt uwwnh (npdwupwunuipn sbkpunwuquunyt L,
htnhtt hwnjuwsmd dhish dhoht kppoppuljul, dbunjnpylp B nnplh
Jpuw npdupwunuipuwhtt qup: Ujunthbnb jupp wbnunpdl) £ pw-
thwdwldwb kqptiphg dunpyud gpuyuhyh dbe b phpuyly dhgwtghly
Yuptpnyg (5,0 Ypyppy: Lph Junengnud tpyme Ynnuhg nknunpdl) ta
uhihyntuyht ubpnhpubp, npnip hknwgyt) Gu 14-21 op wg (uly. 4-12):

Zbnyhpwhwwnwlwb sppwinid pninp yphpwhwwnyguwsutpp huljyty
Et dhtish 6 wdhu: 8nipwpwisinip uygh dwdwbtwly yhpwhwwnnn pdolh
ynquhg Yunwpdly & pph funensh Jhgkndhppoulnuhy htnwgnunn-
pintl, guwhwwnyt) Gt juph Jhdwlp b jnpdwpunuiph uinignidnp:

Zkwnwugnunyty kb 7 hhqutng: Cunn uknh 4 Ghi, 3 wiqudwpn, pun
wwphph 21-49 wupklwl, dhohtt wwphpp Juquty E 40,1 nupkljwb
(unyniuwly):

Unyniuwy
2pjwinblph puppinidi puw nwpfph
Swiphp 21-35 36-49 Cunudkup
Zhywlnutph 2 5 7
pwiiuly

7 wqughkuwnubkphg 1-h(14,28%) unwnn wnlw kp thnpp, 5-h (71,44%)
unwn Uhohl, hul 1-h (14,28%) Unwn' ks swithuh puthwdwlnid: Cuwn
nbnulujiwt pnnp puthwswlmditpp  dhpbwwunh  wnweuyhi
huwwndwénid Ehi :

NMughktwnubph dks dwup quuquuynid kp ppwjhtt nddupuw-
osnipiniihg, pph punpngnid Yhnbubkph wnluwjnipniihg b wwuppk-
puwpwp Ypjuynn ppuyhtt wpnibwhnunipniihg: Fnnp wjtu nhwpbpnd,
Epp weluw Ep unnpht jukghubph bhhwybpupndhw, Jhpwhwwnnipjut
dudwtwl) juwnwupyt) E twb tphnndwih dwutwljh Yntjuninndhu:
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Ul. 4-12. £Lph vhgtwwuwnh puthwéswljdwub hulnid Eunnuljnuhly tnubwlng
Upmniupubpp b putwnpynidp

LUG-h 1phy thwlnd nphndl) £ 6 (85,7%) nhwpnud: Ukl wuw-
ghtinh dnn nhut] t Yphhwhh puhwsulmd wupdwiwnp]ws
pwthwswlywt Jtpth btqph pwpdp nbnuiupdwdp: ZEkndhpwhw-
nwlwb nipe pupnynipinibtbp skt phnyb: PFuthwdwldwt hwldwb
wpyniupubpp qiwhwwnyt) Bt hbndhpuwhwwnwlwb 1 wdhu (Unnnwljw
wpynitpubp), 3 b wybkih wlhutbp wig (htpwlw wpyniupubp): Pw-
thwbwljdwb swithbph juppngbt Ukdwgdwt ny Uh nbwp sh nhunwnpyyby:

Udpnne wohawphnud Eunnuljnuhl) tnutwyny LUB-h thuldwb
hwonnnipiniup htnlbyuju b 2wyt pipgh hwdwjuwpwinid ypndtunp
Cnig Unynth Unnuhg Juunwpuws hbnwgqnuumipjut wpnyniupnid
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Juunipo-jup nthuhjumny LUMG-h thuljdwt 550-hg wykih Yihthlhw-
Jut nlwyptph 90%-p [39] wdwpwnyt) E hwonnnipjudp: Ukp htwnwgn-
nnpjul qupuqujnid hwonnnipjniup Juqubk] £ 85,7%: b wwppk-
pnipinit pug knubwlng LUMG-h thuljiwi’ uw wybkh phy hdughy b
phsy wpuwydwwnhl dbpnny b, wi jpdwnnd b Jhpwhwnniput pb-
pugpp, wwlwukginid E htndhpwhwnwljuwt phpwugpnid nhuljnd-
$npuntn n1 gup, hulj yughtunutpp gnipu G gpynid yhpwhwinnipyu
hwonpn opp, hiyp Wwuqbgunid £ twl ukphhjwinuinguyhtt qupuy-
ubkph nhuljp, dhbitinyb dwdwbwly pupdpugimd £ juwnwpyws mpubu-
wwunnwghuwh wpynitbwydbnnipniip: Udbpugubing  Fugnulnuyhly
tnwtwlny pph dhotwwyuwnh puthwswlnidubph tnutwlny fuwnwnp-
ynn Jhpwhunmpnibiibph pwbwlp dkbp twwnwl niukip wowgh-
Juynid uvnnwiwnt wykih hunnwl] yhdwjugpnipinii:

LCanmiinjwé F07.03.24

3akpbiTHE Nepdopanuu HOCOBOM MePeropoaKu
IHTOCKONUYECKUM METO10M

F0.O. I'ykacsan, A.C. Kowrrosin, I'.JI. Banosin, JI.A. IleTrpocsin,
J.A. 3aprapsu, H.P. Haranersin

ITepdoparust HOCOBOI TEPEropoAKH — 3TO ACPEKT, COCTUHSIONINI JIEBYIO H
MPaByIO MOJIOBMHBI HOCA. DTO HE TOJBKO aHATOMO-(QH3HOJIOTHYEcKasi NpodieMa, HO U
COlMANIbHAS, CYIISCTBCHHO CHIDKAIONIAS Ka4yeCTBO JKMU3HH. B mocienHue rojsl
BHCAPCHUC 3H,E[OCKOHPI‘ICCKOI>’I XUPYpPrun B PHHOXUPYPIrUIO O3HAMCHOBAJIO SIBHBIN
MPOrpece B 3aKpbITHH Mephopariuii IeperopoaKH.

B crarbe OMHUCAaHO HECKOJBKO BAPHAHTOB 3aKpbITHsI mepdopaiuii neperopoaku
HOCa, a TaKXe KIMHUYECKas KapTHHA, JUATHOCTUKA M XUPYPrudeckoe JedeHue [
CJIy4aeB C COOTBETCTBYIOMIMMH MOJXO[AMU U PE3YJIbTATAMH JICUCHUSI.

Endoscopic Repair of Nasal Septal Perforation

Y.O. Ghukasyan, A.S. Koshtoyan,H.L. Valoyan, L.A. Petrosyan,
H.A. Zargaryan, N.R. Nahapetyan

A nasal septal perforation is a defect of nasal septum, which makes
communication between right and left parts of the nasal cavity. Septal perforation is not
only anatomical and physiological problem, but also a social problem, that lowers the
quality of life a lot. In last few years, investment of endoscopic surgeries in
rhinosurgery made a huge progress in repairing septal perforation by this method.
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Methods available in literature are described in this article, and also seven

clinical cases reported, with clinical presentation, diagnosis, description of surgical
treatment with appropriate approaches and treatment outcome.
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BroisiB/IeHre M UCC/IeI0BaHUE NP00JIeM B3aUMOOTHOIEHU I
B CHCTeMe «Bpady—npoBu3op» B Pecny0jinke ApMeHust
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Kniouegvie crosa. Bpad, MpoOBH30p, B3aUMOOTHOIICHHS, JEKapCTBa, (papMareBTHUECKHI
paboTHUK, TAIUEHT

Beenenue

OcHoBHas 1enb (hapMameBTUIECKOW OTpacid — 3TO oOecredeHue Ha-
ceneHus APQPEKTUBHBIMU, OC30MACHBIMA M JOCTYIHBIMH MpernapaTaMy s
NOJICPKaHUS M YIIy4dlIeHUs 370poBbs. CliegoBaTeNbHO, AaHHYIO OTpacib
MO>KHO OTHECTH K KaTerOpuH XU3HEHHO BaXKHBIX oTpaciei [1].

[loreHnmanbHyI0 poNb B YIYYIIEHHMH 3I0POBbS IMALMEHTOB HIPAIOT
Bpaun. HeoOXoauMO OTMETHTh, YTO BO BCEM MHUpE 3a IOCIEJHUE TOJBI
OTMEYAIOT TaK)Ke HEMAJIOBAXHYIO poJib (hapMmareBTH4ecKkoro paboTHuka [8].
COOTBETCTBEHHO, MOTEHIMAJIbHYIO pOJIb B YIY4IIEHUH 3I0pOBbi U obec-
nedyeHnH Oe30MacHOCTH TMAlUEeHTOB WIPAalOT Bpadd M IMPOBU30PHI Ha OCHOBE
JIOBEPUTEIILHOTO B3aUMOOTHOLICHUS W TPU3HAHUS TPO(ecCHOHAILHOW KOM-
METEHTHOCTH B CHCTEME «Bpay — MPOBU30PY.

CoTpyAHNYECTBO MEXIY BPadOM H IIPOBU30POM SBIISIETCSA 0053aTEIbHBIM
Uil 00ecreYeHus] BBICOKOTO KaueCcTBa MEIUIMHCKONW MOMOIIH, B TOM YHCJIE B
OTHOIIICHWUHU Pa3BUTHsI 00y4YeHHsI ¥ oOMeHa MH(poOpMaIueld Ipyr ¢ APYroM H ¢
MalMeHTaMu, a TaKKe JUIs MOJIEP)KaHHsT OTKPBITOrO M IMOCTOSHHOTO JHAliora
[6].

CornacHo Bcemupnomy Amnbsncy pabotaukoB (WHPA) 3apaBooxpa-
HEHHS, Bpayl M MPOBU30PHI UTPAIOT PEIIAIOINILYI0 POJb M UMEIOT OJMHAKOBBIN
MPUOPUTET B BBISBICHUH, PACCICIOBAHUM M JIMKBUJAIWU TOJJIENBHBIX Jie-
KapcTsB [5].

Bpauu u npoBH30PBI AOJKHBI IPEAOCTABISTH CBOMM MALMEHTaM KadecT-
BEHHbBIE YCIYTH U oOecreunBaTh 0€30MacHOe HCIONIb30BaHue JiekapeTB. [1oa-
TOMY COTPYAHHYECTBO MEXIY IMPEJCTABUTEISIMH 3TUX Npodeccuil sBisieTcs
00s3aTeNbHBIM, B TOM 4HCJIE B OTHOIICHHHM Pa3BUTUSI OOy4eHUS W oOMeHa


http://doi.org/10.54503/0514-7484-2024-64.2-139

140 Meaununckas Hayka Apmennn HAH PA 1. LXIV Ne2 2024

nH(popMaIueil Ipyr ¢ APYroM W ¢ MAIFeHTaMH, a Takke I MOIIepKaHUS
OTKPBITOTO M MOCTOSIHHOTO JWaiora JUisg 00ecTeYeHus] ONTUMAIBLHOTO HCIIONb-
30BaHMs JICKAPCTB B HHTEPECax MallUeHTOB.

OpHako CcymiecTBYIONHE NPOoPecCHOHAIFHBIE M MOPANbHBIE MPOOIEMBI,
KOTOpBIE BO3HUKAIOT TIPH B3aUMOJEHCTBHH C Bpa4oM, HE TIO3BOJISIFOT
MIPOBU30PY TMOJHOCTHIO HCIOJIB30BAaTh CBOM MpakTHuecKuil ombIT [2, 3]. s
oOecriedeHus] BBHICOKUX CTaHAAPTOB KauecTBa YCIYT, AJS PELIeHHs CYIIeCT-
BYIOIIMX IMPOOJIEM HaUIeKAIIUM O00pa3oM W ISl CHIDKEHHS PHCKA OIIMOOK,
BpadaM M TPOBHU30paM HEOOXOAUMO TECHO COTPYJHHYATH JPYT C IOPYTOM.
I'pamoTHOE B3aMMOOTHOILIEHHE MEXIy BpPadOM M TPOBHU30POM SIBISAETCS aK-
TyaJIbHbIM, B YaCTHOCTA B APMECHHH, TaK Kak B PA CyIlIeCTBYIOT onpeeiicHHbIC
po0OJIeMbI B JTaHHOH cdepe.

Lenp paboTel — WCCeNOBaHWE W BBISBICHHE MNPOOIEM BO B3aWMO-
JnefictBUM B cucTeMe «Bpad — TnpoBuzop» B PA. [lna  mocTiwkeHus
MOCTAaBJICHHONM IeNMu OBIIM BBbIAETCHB CIEAYIONIME 3aJauu: HCCIeA0BaTh
MpoOJIeMbI B COTPYIHHYECTBE MPOBU30POB C BpadaMH; WCCIIENOBATh MHEHHUE
Bpadyeld O CIEMUAIBHOCTH TPOBU30p-UHPOPMATOP, JUIA MPEIOCTaBICHUS
HajyIexKalled uHpopMmalu o jekapcrBaXx. Ha ocHoBe maHHON pabOThl MOXKHO
chopMUpOBaTh  JAJBHEHIIME TMEPCHCKTHUBBI  Pa3BUTHUSA B  KOHICMIIMU
B3aMIMOOTHOIIICHUS] MEXKY BpauoM, TPOBU30POM U MAITUEHTOM B PA.

MarepuaJj 4 MeTOIbI

Jinst BbLsiBIIEHUST TpoOIeM B3aMMOJEHCTBUSL B CHCTEME «Bpad — MPOBH-
30p» B PA, Obul MCHONB30BaH METOA NMHCHMEHHOTO aHKeTHpoBaHHs. Ompoc
npoBoauics cpeau Bpaued (78) u mpoBuzopoB u3 169 antek r. EpeBana Ha
100pOBONIBHON OCHOBE B TpeTheM kBapTaiie 2023 roga. OnpocHUKH U1 Bpaueil
BKJIIOYAJIM CJIEIYIOLINE BOIPOCHL: €CTh JH HEOOXOANMOCTh B COTPYAHUYECTBE
Bpaua ¢ TPOBH30pPOM; WH(POPMHPOBAHBI JIM Bpadyd O peeCcTpe pPErucTpu-
POBaHHBIX JIeKapcTB B PA; cumTaroT g Bpauu, 4TO CHEIHATIBHOCTD POBU30P-
nHGOPMATOP MOXKET NPEIOCTABUTh HAAJIEKAILYI0 HHPOPMALUIO O JIEKapCTBax
(mpemaparoB, BBILIEAININX U3 PETUCTPALMU, HA Kakhe IpenapaTrbl HeoOXOAMMO
BBHIMKCHIBATh penent u T.1.). OCHOBHOH BONpoc fiisi paOOTHUKOB arnTeK ObLI
CIIEIYIOMMI: €CTh JIM HEOO0XOAMMOCTh B COTPYAHHUYECTBE IIPOBH30POB C
BpayamH.

MaremaTnyeckyto 00pabOTKy IaHHOTO MWCCIICIOBaHUS MPOBOAMIM C
WCTIOJIb30BaHMEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHI M METOJOB OIIU-
CaTeJIbHOW CTATHCTUKHU.

Pe3yabTaThl M 00Cy:KI€HUE

Kak ObLI0 M370%KeHO BbIlIe, B PA CyIIECTBYIOT ompejeiicHHbIE MPOo-
JIEMBI B chepe B3aUMOJICHCTBHUS B CHCTEME «Bpay — IIPOBU30PY.
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VYyacteytonue B ompoce 78 MEIUIMHCKHUX pabOTHUKOB (Bpadu) T.
EpeBana Ha Bompoc ecTb J1 HE0OXOIUMOCTb B COTPYAHUYECTBE MEKAY BPAUOM
U IPOBHU30POM, JTAJIM TOJIOXKUTENbHBIN 0TBeT,—44,87%, a moutn 55% oTBeTniwy,
YTO WHOT/IA, IPU OTPEISIICHHBIX ciydasx (puc. 1).

= [la = MHorga

Puc. 1. Heo0XxoauMoCTh COTPYIHHUYECTBA MEXK/y BPAUYOM U MPOBU30POM

Ha Bompoc un(opMupoBaHbl JIn Bpayd O PEECTpe PErHCTPUPOBAHHBIX
nexapctB B PA, mouru 52,5% ormernnu rpady — na, a 45,3% oTMeTHIH, U4TO HE
WHPOPMHUPOBAHBI O TaHHOM peecTpe (puc. 2).

m [la = Het

Puc. 2. IndopMupOBaHHOCTD Bpaydeii 0 peecTpe perucTpUPOBaHHBIX JiekapcTB B PA

71,7% cpenu OMNpOIIEHHBIX Bpaded OJHO3HAYHO CYMTAIOT, YTO
CIEUATEHOCTE MPOBU30pa-UH()OPMATOpPa MOXKET MPENOCTABUTH HAJUICKAIILYHO
unpopmaimio 00 OTC u RX nexapcrBax, a Takke O HAUMEHOBAaHHUAX TEX
MpernapaToB, KOTOPBIE BBIIUIA U3 PETUCTPALIMH TI0 ONPEACICHHBIM IPUIMHAM, U
HaoOopoT. A 28,2% OTMETWIIM, YTO HET HEOOXOJWMOCTH B CIEIHAIHLHOCTH
npoBu3opa-uHpopmaropa (puc. 3).
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o [la = Het

Puc. 3. MHeHue Bpadeli 0 crieliaibHOCTH IPOBU30P-UHPOpMATOp

PaGoTHuKH anTek, y4acTBYIOLIME B ONpPOCE, Ha BOMIPOC €CTh JIU HEOO-
XOJIUMOCTh B COTPYIOHHYECTBE C BpadamMu — 74,7% Ianu MOJOXKUTEIbHBIN
OTBeT, a 24,8% oTMeTniu rpady MHOTA, P ONPEIEICHHBIX Ciyvasx (puc. 4).

= [la = WUHorpa

Puc. 4. Heo6x01MOCTh B COTPYJHUYECTBE C BpadaMu
3aki0ueHue

Bpau oTBeyaeT 3a IMarHOCTUKY M Ha3HAYCHHE JIEKAPCTB, a MPOBHU30P — 3a
BbIauy JiekapcTB. ClenoBaTeNbHO, HA Bpadyel JIOKUTCS OTPOMHAs Harpyska.
[TosTOMYy TPOBH30PHI SBJISIOTCS OYECBHIHBIM BBIOOPOM JJIT TOTO, YTOOBI
MOMBITATHCS PA3/IEIUTh U YMEHBIINTD 3Ty Harpy3ky. Takum oOpa3om, U Bpadw,
u dapMarieBTHIecKue pabOTHUKY, Oyaroiapsi Ka4eCTBEHHOMY COTPYIHHYECTBY,
JOJDKHBI TIPEOJIONETh psif TmpobsieM. DPPEKTHBHOE COTPYAHHUUECTBO MEXKIY
BpauoM U MPOBH30POM OCHOBAHO HA HECKOJBKHX (haKTOpax: KOOPIHHAIUS
MHIUBUIYAJIbHBIX NEUCTBUHN; COTPYIHUYECTBO B TUIAHUPOBAHUU M COBMECTHOU
paboTe; pasaelieHue 1esei u pemeHue mpoodem [4].
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OpHako cymecTByeT psAj MpoOJieM, B 9aCTHOCTH MpodeccnoHaabHble U
MOpallbHble, KOTOpbIE€ BO3HHMKAIOT TPH B3aMMOJCHCTBUH C BpadyoM H He
MO3BOJISIIOT MPOBU30PY IOJHOCTBIO MCIONB30BaTh CBOM MPAKTHUECKHHA OMBIT
[3].

Takum oOpa3zoM, B3aMMOIEHCTBHE B CHCTEME Bpad — IPOBHU30P HUMEET
OoplIOe 3HAUYEHHE Il JOCTHIKEHUSI U COXPAHEHHUS YCIIEXOB B MeaunuHe. J{is
oOecriedeHUs] BBICOKOTO KauecTBa MEIUIIMHCKOW TOMOIIM HE00XO0AUMO
MEKIPO(PECCHOHATBEHOE COTPYIHHYECTBO MEXIY BpadyaMd W IMPOBH30PAMH.
[TpodeccnonanpHOe COTPYAHUYECTBO yXKE MHOTO JIET XOPOIIO H3BECTHO BO
MHOTHX CTpaHax, TaK KaK OHO SBIISIETCS KJIIOYEBBIM CPEICTBOM MOJIAEPKKU
ONTUMHU3UPOBAHHOTO YXOJ2a 3a MalUeHTaMH. AHalIM3 MpoOJieM W TOAXOJ0B
MOXET IMPHUBECTH K 00JIee KAYECTBEHHOMY MEIUIIMHCKOMY 00CITYXKHBaHHIO [ 7].

B PA mHOrme paGOTHWKH anTeK W METUIIMHCKHE PaOOTHUKH (Bpadw)
CUMTAIOT, YTO €CTh HEOOXOAUMOCTh B cOTpynHuYecTBe. [1o MHeHUIO Oonee 70%
OIIPONICHHBIX BpayeH CYHIECTBYET HEOOXOIMMOCTh B CIIEHUAIBHOCTH MpO-
BU30p-UH(OPMATOP, KOTOPBI MOXET MPEIOCTaBUTh HAIICKAIIYI0 HHPOP-
Maluio O JIGKapCTBaX HAa OCHOBE PEeCTpa PErHCTPHUPOBAHHBIX JIEKApCTB B PA,
TaKk KaKk MHOTME Bpauyd H3-32 HEXBaTKH BpEMEHHM He HH()OPMHUpPOBAHBI O
eXeMecsIYHO OOHOBIICCHBIX JAHHBIX 3TOTO peecTpa. Pe3ynbTaTsl vccineqoBaHus
MOKa3aly, 4YTO Bpadyd ¥ TPOBU30PHI COTJACHBI C TEM, YTO CYIIECTBYIOT
OIIpe/ICIEHHbIE MPEISITCTBUS ISl COTPYAHMYECTBA, HANpHMEp, HEXBaTKa
BpPEMEHH U T.1.

[lpoBeneHHble  HCCNENOBAaHHUA IOATBEPAMIN  psiig  MpoOiIeM M,
CIIeIOBATEIbHO, €CTh HEOOXOAMMOCTh HallaKMBAaHHUS MEXIPO(ECCHOHATBHBIX
CBsi3el MeXay BpadyaMu U (papMaleBTUYECKHMMHU pabOTHHKaMHu (IPOBHU-
3op/¢apmarieBt). HeoOxoauMo oTMeTuTh, 4TO moutd 60% HaceleHUs Ipel-
MOYUTAIOT 00pamaThcsi K MPOBU30PaM B alTEKy 3a COBETOM U KOHCYJIbTalneH,
TaK Kak JuIsil IOCEIICHUS alTeKH, HEeT HEOOXOAMMOCTH IpeABapPUTEIHHON
3alHMCH, MOXKHO COKOHOMHTH IEHBIM, H30eras JOpOTOCTOSIIMX MOCEHICHHH
KaOMHETOB Bpauei, a octanbHble 40%—K Bpauy [1].

Hcxonst U3 BBIIEU3IOKEHHOTO MOXKHO C/IelaTh BBIBOJ, YTO TOJIBKO
s dexkTrBHOE OO0IEHUe (Tepenada-oOMeH WHQopMalmel) MEXIy BpadoM U
(bapMpaOOTHHKOM, a TAKKE COBMECTHOE NMPUHATHE PELICHUH U JOBEpHE MEKITY
YYaCTHUKAMH 3TOH CHCTEMBI, MOTYT HIPaTh PEIIAIONIyI0 pPOJib B OKa3aHUU
HaJJIeXKaIleH MEIUIIMHCKON 1 (apmarieBTHUeckoi momoru [4]. Heobxoaumo
Takke cHOPMUPOBATH AAITBHEWIINE MEPCIEKTHBBI M IMYTH JUIS COBEPIICHCT-
BOBAaHUSl Pa3BUTHS B KOHLENIIMU B3aMMOOTHOIIEHHS MEXAYy BpayoM U MpPo-
BH30pOM, a TaKKe BBEJCHUE ONpECICHHbIX W3MEHEHHH B JEHCTBYOIIHE
3aKOHBI Ui penieHus: mpobieM B PA, B 4acTHOCTH, PaccMOTPETh HOBYIO
MO3ULIMIO CIIEHHAIbHOCTU IPOBU30pa—MHPOPMATOpa, KOTOPBIH MPEJOCTaBUT
Haanexamyo uHpopmammo o6 OTC u RX mpemaparax, a Takxke O Hau-
MEHOBaHHSAX TEX JICKAPCTB, KOTOPBIC BBIIUIM M3 PETHCTPAIlUK IO ONpeJIeieH-
HBIM [IPHYWHAM, 1 HA000POT.
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B nenom, s dextrBHOE B3anMOeCTBHE MEXIY BPadyoM M IMPOBH30POM
CIOCOOCTBYET ONTHUMAILHOMY HCIOJIh30BAaHUIO JICKAPCTBEHHBIX IMPENapaToB U
VIYYIICHHIO PE3yJIbTaTOB JICYCHUSA. OTO TpeOyeT OT KaXKIOro yd4aCTHHKA
CHUCTEMBI aKTHUBHBIX AEWCTBUH, OTKPHITOM KOMMYHHUKAIMH M HEMPEPHIBHOTO

06y‘ICHI/IH, B3aUMHOT'O YBaXXCHUA U JOBEPUA.
Hocmynuna 01.03.24

Zuyuunuwbth Zwbipuy bnnpiniunid «pdhol-nhnugtun»
hudwljupgnid thnjuhwpwpbpnipinibtiph ntuntdbwuhpnipni
b nunhpubtph puguhwjnnid

.U, Zmhyywb, U.U. @phgnpyui, U.U. Punnhwupub

Rdolhh b ninuglnh dhol hwpwpbpnipmibubpp ywhwienid Eu hwp-
quiip, Junnwhnipmnit b dwubwghunwljwt hpuwjuwunipjut hnpounupd ubw-
snud’ hhquigbphtt hwjuwuwlwh nkykjunnpemnit nwpudugplinig untuw-
thint hwdwp: Zujwunwih Zubpwybnnipniund «pdho-ginugtn» hudw-
Jupgnid thnjuhwpwpbpnipniuitnh npnpwlh ppughpubp jut: Snpstwljuinid
sju junnigquspujhtt thnpuwqpbignipnil, pdolnipniut nt ninugnpénipmiip
ks dwuwdp qupquinid ki dhdjwiighg wpwtdht: Muniduwuhpnipub
tywwnwlp, npt ppuwwbwgty k2023 pyuljuih tppopy Epwduyulnud gpu-
Ynp hwpgwowph dhengny, Zugwuwnwih Zwbpwwybwunnippiund pdolh b
nnugbunh hnhwgnbgnipjut hbn juyws uunhpubph puguhwjnnidu Ep:
zupgdwip dwubwlgh) b Bplwt punuph pdholubp b pinuqbnibp:

Upnynitiptkiph bEpnusnipiniip gnyg t wnydk), np pdholubpt nt phnu-
ghinubpp hwdwlupshp L, np huwdwgnpdwljgnipjutt hwdwp Jut npnywlh
Junsplignuntibp, ophliwly pdoh b nhnugkwnh dhol wpynibwybn hwynpnul-
gnipjub puguluynipmniin:

Zhnbwpup wihpudbpn E dlwlbpyb] pdohh b phqugknh dhol
hwpwpbpmipnitubph huykgujupgh qupqugdw htinwqu htnwijupubpt
nt ninhubkpp, husyku twb ZZ-md juughpubph jnsdwt hwdwp gopénng opkup-
utipnud npnowlh thnthnpunipnibitp dingub], dwutwynpuwytu nhwnwplty tnp
wuwownnt phnughn-nbkntjunnth dwubttwghwnnipjutt hwdwp, nyd juupudwunph
hudwywunwupwt nknkjunynipmnia b U ginkph duuhie

Identification and Study of Relationship Problems in the “Physician
-Pharmacist” System in the Republic of Armenia

R. M. Hanisyan, A. S. Grigoryan, A.M. Bakhtiaryan

The relationship between physician and pharmacist requires respect, trust and
mutual recognition of professional competence to avoid providing patients with
conflicting information. In the Republic of Armenia, there are certain problems in the
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relationship in the “physician-pharmacist” system. There is virtually no structural
interaction; medicine and pharmaceuticals for the most part develop separately from
each other. The purpose of the study, which was conducted in the third quarter of 2023
using a written questionnaire, was to identify problems in the interaction between
physician and pharmacist in the Republic of Armenia. The survey involved pharmacists
and physicians in Yerevan. Analysis of the results showed that physicians and
pharmacists agree that there are certain obstacles to cooperation, for example, the lack
of effective communication between the physician and the pharmacist. Therefore, it is
necessary to formulate further prospects and ways to improve development in the
concept of the relationship between a physician and a pharmacist, as well as introduce
certain changes to existing laws to solve problems in the Republic of Armenia, in
particular, consider a new position for the specialty of a pharmacist-informant who will
provide appropriate information about OTC and Rx medicines.
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Zwunbkuh mgnudmpiniup  (wpn-
bhin)

Zuyunnmuih  pdolmghunnypnil” hwunk-
unud nyugpynid kb ophghtiw) hnpqusubp b
wltwplubp, npnup nuwpwimd Eu thnp-
dwpwpulub, Juwipwpgbihy b Yihuhjului
pd2jughunipjub hwpgkpp:

Znmpjwsubph dbwdnpnudp

1. Znpjuédp ubpyuyugynud 3 wnwyughp
opptiwlhg” huybtpkl, pniubpbt ud wigikptu
1kqUny, ghunwfut nEjwjuph  dwljugpni-
prudp, hswhu twl minkgpny” uyt hhduwp-
Ynipnihg, nputn juunwupdl b wpwnwb-
pp: Uthpwdhpn bt tkphujugil) twb horn-
Yush HEyunpnuughtt nwpplpuyp yodwwl-
wnuwyhtt ujujunwyh (CD) Ypw (Microsoft Word
for Windows 2000; Unicode Times New Roman
nwnpwwnbuwlny pnubpkl b whgbpku (Eqni-
ubph b Sylfaen’ huykpkuh hwdwp):

2. Ghnnuut hnpdush sSwjuip swhwp E
gkpuquigh 10 nywghp Eop, tbpunjuy wy-
jnuwljubpp, tyupibpp, ubndugpbpp b gpu-
Juunipjut gwulp: Ulhuwplyubkph Swjuyp
Yupnn E huky dhtsh 20 te:

3. Gppwht wfjwjukpp tbpjuyugynud B
htwnlyuy Yhpu. 287 gnighsp, hnpush Jkp-
twghpp, hinhtwlutph winitbubph b hwjpw-
uniitbph uljqphwwnuntpp b wqquindiukpp,
www’ hhdtwpynipjut widuwinudp, hwugkh
b pwbwh puntpp (8-10): Znnjush Ykpenud
npynud L hinhtwljubph uvinnpuqpnipnibk-
pp U hkpwhinuwhwdwnpubpp:

4. Ghnwuut hnpjwép punugus b hb-
unlywy dwubphg, w/ tbpuswlui dwu; p/ yyni-
pr b dkpnnubpp; ¢/ wpygnitpubpp b pbwp-
Ynudp: Ubnuwgnptpp” hugbipbt jud nniubpbt
b wbqitpku (Eqnibpng ubpuyugymd Bu
wnwdht tobph Jpu:

5. Gpuljwunipjut gwulp wpynud £ hng-
Juwdh bponid” wnwdht bony, wypphlimljui
Jupgny’ twpu hwpbiwlub, wyw owwp-
Epljpjur hknhtiwljubpht: ZnyJwsh nkpunnud
hnnulubpp ppynud i punwlniuh swljkpin-
ukph Uk pybpny:

6. vdpwqpnipjuip hpwnitp b yEpuwywh-
ynud ninpbnt, judpugplnt jud Ypgdwuntne
guiijugws hnnwsh mbpuwnn:

7. 2h poyjuupynud ubpluyugil] nuyw-
gpnipjutt  hnnustbp, npnup twjulhunod
nyuqpyt) B jud ukpljuyugyt) wy hwinbu-
ubp hpwywpwldwi hwdwp:

8. Zwintuhli pwdwinpnuqpyl) Yupnn b
hswbu wpwudht wihwwnubkpp, wbwybu b
hhduwpynipniuttpp:

Ipoduas :xypHaiaa

B kypnane “MenuuuHckas Hayka Apme-
HUK” MyOJHMKYIOTCSl OpUTHHAJbHBIE U 0030p-
HBIE CTAThH, OCBEINAIOIINE BOIPOCHI dKCIEPH-
MEHTAIbHOW, NPOMHIAKTHYECKOW H KIHHHU-
YECKOM MEIUIIMHBI.

OdopmiteHune crareit

1. Cratbst IOJDKHA NPENCTABIATHCA B TpeX
pacreyaTaHHbIX 9SK3EMIULIPaX Ha PYCCKOM,
apMSIHCKOM WM aHTJIHICKOM S3BIKE, COIpPO-
BOXKIAThCS HANPABJICHUEM YYPEKICHMS, IJie
OHa BBINOJIHEHA, UMETh BU3Y HAay4HOTO PYKO-
Bogutensi. HeoOXoanmo Taxke IpeacTaBieHe
craTthy Ha KomnakTHoM aucke (CD), B Tekcto-
BoM pexakrope Microsoft Word for Windows
2000, (mupudrom Unicode Times New Roman
It pycckoro u anraumiickoro u Sylfaen — s
APMSHCKOTO SI3bIKA).

2. O0beM HayYHBIX CTaTel He JIOJDKEH IIpe-
BpImaTh 10 cTpaHHI[ MAIIMHOIMCH, BKIIOYas
TaOJIHILIBI, PUCYHKH, pe3ioMe 1 Oubnuorpaduro.
O0beM 0030pHBIX M MPOOJIEMHBIX CTaTed Io-
nyckaercst 10 20 cTpaHull, BKIIOYas CIIUCOK
JIUTEPATypBbI.

3. BrIXozHbIe TaHHBIE YKa3bIBAIOTCS B Clle-
Iyrolei nocnenosatenbHocT: MHAECKC YK,
Ha3BaHHME CTaThU, MHMLIMANBI U (paMUIUK aB-
TOPOB, YYpEeKJICHHUE, TZie BBINONIHEHa padorTa,
anpec, kimodeBble cioBa (8-10). B koHue
CTaTbH JOJDKHBI OBITh MOJMHCH aBTOPOB, a
TaKKe HoMepa Tene()OHOB.

4. Craresi NOJDKHA BKIIIOYATh CIIEIYIOIIHE
paszensl: a) BBeIeHUE, 0) MaTepuail U METObI,
B) pesynbTaTel M oOcyxjeHue. Pestome Ha
QHIJIMICKOM U apMSIHCKOM $I3bIKaX MPUIIararoT-
sl Ha OT/ICNBHBIX CTPAHHI[AX.

5. bubmmorpadus mnpuBOIMTCS B KOHIE
CTaThH Ha OT/ACIBHON CTPAHUIE B aln(haBUTHOM
HOPsIJIKE, CHaYaIa OTEYECTBEHHAs, 3aTeM 3apy-
6exHas. CCBUIKM HA MICTOYHUKH B TEKCTE HPH-
BOJATCSA B KBaJpaTHBIX CKOOKax B BUae Lu(-
POBBIX 0003HAUEHHUI.

6. Penaxmus octapisieT 3a co0oif paBo nc-
[IPaBJISITh, COKPAIATh CTATHH.

7. He momyckaercsi HampaBlI€HHE B pEAaK-
LU0 CTaTed, OIyOJMKOBAaHHBIX paHee WM
HANpaBICHHBIX U TIeYaTH B JPYTHE Kyp-
HaJIbL.

8. IloamucuuKkamMu MOTYT OBITH Kak 4acTHbIE
JIMIA, TAK U YIPSKICHUS U PESANPHSATHS.
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Profile of the journal

The journal “Medical Science of Armenia”
publishes original articles and reviews concerning
the problems of experimental, preventive and
clinical medicine.

Design of the articles

1. Three copies of the article must be presented,
written in Russian, Armenian or English, provided
with the permit of the institution where the work
has been conducted and the visa of the scientific
adviser. It is also necessary to submit the text on a
CD (Microsoft Word for Windows 2000 editor;
font — Unicode Times New Roman for Russian and
English and Sylfaen— for Armenian).

2. The scientific articles should not exceed 10
typed pages including tables, figures, summaries
and bibliography. The summerising article may
have a volume up to 20 pages including the
references.

3. In the printer’s imprint the UDK index,
initials and surnames of the authors, the name of
the institution where the work has been conducted
and key words must be given. At the end of the

article the signatures, addresses and telephone
numbers of the authors should be written.

4. The article must include following parts;
a) introduction, b) material and methods, c)
results and discussion. The abstracts must be
presented in English and Armenian, or
Russian, if the paper is in Armenian.The
abstracts are presented on separate pages.

5. The references should be at the end of the
paper on a separate page. The list of the
literature must be given in alphabetical order,
first the native and then the foreign sources.
References to them (in numbers) in the text
must be written in square brackets.

6. The editorial staff has a right to shorten
and correct the articles.

7. The papers submitted to other journals for
publication, or published before are not
admitted by the editorial house.

8. Each person or institution can become a
subscriber of the journal.
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