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EDITORIAL

www.ahms.am

5 YEARS OF

SCIENCE,
ENTHUSIASM,
DEVOTION
AND

ALLEGIANCE

Dear Readers,

This is our 10™ jubilee issue, and it has been 5 years
since we released our first issue on September 21, 2021.

We started publishing the Armenian Journal of Health &
Medical Sciences (AJHMS) with a small group of colleagues
to promote scientifically sound knowledge and to bring
manuscripts from colleagues not only from Armenia but
also from abroad to international attention. Our board was
further expanded by inclusion of colleagues from several
countries who have embraced our goals and empowered
us by their experience and expertise. But the most exciting
thing for us is that we were able to “infect” our local col-
leagues with the “peer-review virus', spreading a culture of
acceptance of self- and peer-criticism, intolerance of plagia-
rism, data falsification, low-quality and unreliable findings.

Over these 5 years, we have become a truly internation-
al journal, receiving manuscripts from authors practicing
in 20 countries (Armenia, Australia, Belgium, China, Den-
mark, France, Greece, Iran, Israel, Italy, Nigeria, Romania,
Russia, Slovenia, Sweden, Switzerland, the Netherlands, the
United Kingdom, the United States of America, and Uz-
bekistan), which are evaluated by our internal and external
reviewers and editors from 7 countries (Armenia, Canada,
France, Italy, Russia, Switzerland, and the United States of
America) (Figure).

Our open-access journal is read in many countries,
offering engaging literature reviews, original articles, and
case reports to Armenian, English, and Russian-speaking
audiences worldwide. The 10 issues of AJHMS contain pa-
pers not only on clinical medicine but also on experimental

w\\SW [0

£y

Davit O. Abrahamyan

Samson G. Khachatryan

Co-Editors-in-Chief
Armenian Journal of Health & Medical Sciences

and translational medicine, public health, medical educa-
tion, psychology, neuroscience, and even social sciences,
ecology, and other related disciplines. Two of these ten is-
sues are special issues, dedicated to the Modern Aspects of
Human Reproduction (2024 volume IV, issue 2) and Trans-
lational Neuroscience (2025 volume V, issue 1). In addition
to these 10 issues, AJHMS has published 3 supplements,
proudly hosting the proceedings of the 9" East European
and Mediterranean Meeting for Cerebral Palsy & Develop-
ment Medicine (2022 volume I, issue 1S), the 6™ Interna-
tional Medical Congress of Armenia (2023 volume lll, issue
1S), and the 14™ Armenian Medical World Congress (2025).

Although we have established guidelines for authors,
available not only online [https://ahms.am/en/sub-
mit-an-article/author-guidelines] but also at the end of
each issue, we often accept even those manuscripts that
do not meet these guidelines, giving our colleagues the
opportunity to become familiar with publication standards
and have a chance to be published.

AJHMS publishes articles first “ahead of print” online
then in print version. By the way, both the online and print
versions are colorful. And all this is done free of charge

DOI: 10.54235/27382737-2025.v5.2-01

Lhnyuwjwgybig/Received 20.11.25: Gpwfunuytig/Reviewed 26.11.25: Cunniuytig/Accepted 26.11.25:
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Figure. Geographical distribution of authors (red stars), as well as reviewers and editors (orange stars) contributing

to the Armenian Journal of Health & Medical Sciences

thanks to the enthusiasm of our reviewers and editors, as
well as the generosity of the Avdalbekyan National Institute
of Health and its Director, Dr. Alexander Bazarchyan.

In 2023, after 2 years of persistent and dedicated work,
AJHMS began to be indexed in the Supreme Certifying
Committee of the Republic of Armenia. AJHMS is included
in the CrossRef database: each article is assigned a unique
Digital Object Identifier (DOI) code recognized globally. Our
goal is to be accepted to Scopus, Web of Science (Clarivate)
and PubMed (Medline) databases. To achieve this ambitious
goal, we must set the highest standards to further improve
the quality of articles selected for publication. In this re-
gard, we are on the right track, continuing to implement
an impartial and unbiased peer-review policy to select and
contribute to the development of the best evidence-based
knowledge. The true testament to this is the number of
manuscripts rejected (rejection rate), which shows an up-
ward trend despite the still not very big amount of submit-
ted manuscripts: over these five years, 7 out of more than
100 submissions have been rejected. Many papers have
been accepted for publication only after major revision.

Furthermore, it is known that authors receive a certain
amount of continuing medical education (CME) credits for
each published paper. With the help of Dr. Alexander Ba-
zarchyan, we plan to implement a special initiative that will
award CME credits not only to authors but also to peer-re-
viewers and editors who allocate so much time and effort
to publishing those papers.

In terms of clinical and continuing medical education,
we plan to collaborate with the Ministry of Health and pro-
fessional societies of Armenia to publish guidelines devel-
oped by these bodies, with the aim of drawing the attention

of physicians to these guidelines and familiarizing them
with the latest recommendations for their implementation
in clinical practice.

Coming back to this jubilee issue, it features literature
reviews on systemic acne therapy and oral health, retinop-
athy of prematurity, and the role of incretin agonists in au-
toimmune and metabolic diseases. We also advise reading
original articles on distance medical education programs in
Armenia, the prevalence of adenomyosis and its ultrasound
equivalents in infertility, the impact of laparoscopic sleeve
gastrectomy on the quality of life of obese patients, and the
hybrid otoplasty. You may also find case reports on the uri-
nary bladder intestinal metaplasia involving both ureteral
orifices and the use of extracorporeal hemocorrection and
photohemotherapy in an exacerbation of familial Mediter-
ranean fever. Last but not least, this impressive collection
of articles concludes with a letter from our esteemed Ira-
nian colleague on the growing burden of hypertension in
Iran and a traditional article from the archives of Armenian
medicine on the development of healthcare in Armenia
during the first decade of Soviet rule.

We encourage you, dear readers, and your colleagues to
continue submitting manuscripts for publication in AJHMS!

P.S. You may have noticed that the title
of this Editorial contains an acrostic (the
highlighted letters). The first 10 readers who
send the correct answers to info@ahms.am
will receive a copy of this jubilee issue au-
tographed by AJHMS Director Alexander Ba-
zarchyan and the Co-Editors-in-Chief.
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ABSTRACT

Background: Systemic medications for acne treat-
ment possess greater efficacy than topical preparations,
therefore they are prescribed for patients with severe
or extensive inflammatory acne. Systemic therapies in-
clude retinoids, oral antibiotics and hormonal therapy.
Although each of these treatment modalities offers var-
ious benefits in managing severe acne, it is important
to be aware of their potential side effects, including the
ones affecting oral health. Despite extensive research on
acne treatments and oral health independently, there is
a notable gap in the literature regarding their combined
effects.

Aim: To explore and discuss the possible pharma-
cological associations between systemic acne therapies
and oral health.

Methods: A comprehensive literature search was
performed using MEDLINE, PubMed, EBSCO, and the
Cochrane Library databases to identify studies published
after 1982 investigating the possible link between sys-
temic acne therapies and their oral manifestations.

Results: The awareness of probable oral manifesta-
tions such as xerostomia, gingivitis, periodontitis, alve-
olar bone loss, candidiasis, increased risk of caries, and
other reported alterations is of great importance. Thus,
a multidisciplinary approach is needed for acne patients’
management. Dermatologists can inform patients re-
quiring long-term systemic therapy about potential
oral signs and symptoms that may occur when taking
new medications and the importance of careful mon-
itoring and regular dental checkups to identify, assess
and manage potential dental and periodontal issues to
ensure a balance between therapeutic benefits and pos-
sible adverse effects. Furthermore, dental practitioners
should take a thorough medical history and be aware
of medication-related oral changes and their potential
effects on diagnosis and treatment planning.

Conclusion: Collaboration between dermatologists
and dental specialists is essential to identify, monitor
and adequately treat oral complications associated with
systemic therapies for acne.

Keywords: acne treatment, acne medication, sys-
temic acne therapy, oral health

INTRODUCTION

Acne vulgaris, known as acne (originates from the
Ancient Greek word akmé (dxuf), meaning “point” or
“peak”), is one of the most common chronic inflammato-
ry skin diseases, typically involving face, neck, upper torso
and shoulders. Although most of the acne cases are seen
among teenagers and young adults, it can be manifested at
any stage of life with a progressive reduction in prevalence
with increasing age. Acne may appear in several lesions,
such as whiteheads, blackheads, pustules, papules and
nodules. In severe cases, it includes large, painful nodules
filled with pus, called cystic acne. The disease has various
forms and symptoms, and most patients may have a com-
bination of different lesion types, hence, sometimes it can
be difficult to determine the severity. Understanding acne

severity is essential for effective management. Clinically,
acne is classified as mild, moderate, or severe, depending
on the number and type of lesions. Mild cases are main-
ly comedonal, moderate forms show more inflammatory
papules and pustules, and severe acne is characterized by
nodules or cysts with a tendency for scarring [1,2]. Typi-
cally, acne is not associated with significant physical co-
morbidity, but almost all patients have some impact on
their psychological status and quality of life, therefore, a
multidisciplinary approach of care is needed [3].

Risk factors for acne include genetics, hormonal
changes, certain medication, age and oily skin type.
Additionally, factors such as stress, weather, diet and
skin scrubbing can make it worse, though they directly
do not cause acne. Major pathogenic factors are andro-
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gen-induced sebum production, follicular hyperkerati-
nization and immunologic hypersensitivity to Propioni-
bacterium acnes (now Cutibacterium acnes) [4]. Given
its multifactorial pathogenesis, treatment often requires
combined approaches targeting different mechanisms.
Among them, benzoyl peroxide (BPO) is a key compo-
nent, as it provides strong antibacterial activity against
Cutibacterium acnes and helps reduce the emergence
of antibiotic resistance when used alongside topical or
systemic antibiotics.

Ideal treatment for acne does not exist, but for most
patients, a suitable therapy for lesions reduction can be
found. Since acne is a multifactorial disease, different
therapeutic agents are targeted for treatment purpos-
es. Typical targets include comedo formation, androgen
production, sebaceous gland activity, C. acnes levels, or
the inflammatory and immune response. Generally, the
most successful treatment approach is to simultaneous-
ly attack two or more targets, one of which is usually
the comedo [5].

Treatment options available for acne therapy include
topical and/or systemic preparations. Topical therapies
are the primary method of acne treatment. They may be
used alone or in combination with other topical or oral
agents. Commonly used medications are topical reti-
noids, BPO, antibiotics, salicylic acid and azelaic acid [6].
Systemic therapy possesses greater efficacy than topical
preparations and is therefore prescribed to patients with
severe or extensive inflammatory acne. Systemic medi-
cation includes retinoids, oral antibiotics, and hormonal
therapy. For patients with severe inflammatory acne, a
combination regimen is typically used, including oral
antibiotics with topical BPO to reduce the number of
antibiotic-resistant organisms [7].

Due to the variety of treatment approaches available,
it is important to individualize acne care based on the
potential treatment benefits and risks, thus requiring
shared decision-making [8].

While acne treatment is effective with the listed med-
ications, they can also lead to side effects that extend
beyond the skin and may impact oral health. Several re-
views have been published on the side effects of com-
mon acne treatments; however, most reviews did not
report experimental data on the effects of medications
on oral health [9-14]. Some of them mention dry mouth
symptom as a possible side effect due to decreased sal-
ivary flow [15]. The importance of saliva in maintaining
oral health is widely recognized. In addition, it plays a
vital role in caries development and bacterial plaque for-
mation. Numerous physiological and pathological fac-
tors can affect salivary flow, and such variations have an
impact on oral cavity [13,16]. Nevertheless, oral health is
a critical component of overall well-being, and informa-
tion on the effects of acne medications on oral health
is lacking. These data are important for dermatologists

and dental specialists when communicating with pa-
tients and for shared decision-making.

Despite extensive research on acne treatments and
oral health independently, there is a notable gap in the
literature regarding their combined effects. Therefore,
this literature review aims to explore the pharmacolog-
ical impacts of severe acne medications on oral health.

METHODS

A comprehensive literature search was performed us-
ing MEDLINE, PubMed, EBSCO, and Cochrane Library
databases to identify studies published from 1982 to
2024. The search strategy was peer-reviewed by another
team member using the PRESS (Peer Review of Electron-
ic Search Strategies) checklist. Only studies published
in English were included. Clinical studies were consid-
ered if they discussed oral or dental effects of systemic
acne medications such as isotretinoin, antibiotics, or
hormonal agents. Case reports, conference abstracts,
and studies focusing solely on topical therapies without
systemic intervention were excluded. Relevant reference
lists were also screened to identify additional studies.

RETINOIDS

Retinoids are synthetic derivatives of vitamin A and
are commonly used in the management of severe acne.
They affect the growth and differentiation of epider-
mal cells, also interfering with sebaceous gland activity
and possess immunomodulating and anti-inflammatory
properties. Several compounds of retinoids are used in
topical and/or systemic form. The most common sys-
temic form of retinoids is isotretinoin (13-cis-retinoic
acid) [17,18]. It is highly effective for moderate to severe
acne treatment, as it acts on virtually all acne factors
and offers long-term remission and sometimes com-
plete cure [7]. Despite its efficacy, isotretinoin therapy
is associated with adverse side effects, the most severe
of which is teratogenicity [19,20]. Furthermore, systemic
retinoids are well known to cause dryness of the mouth
and changes in oral and lip mucosa [18]. Moreover, re-
search evidence shows that isotretinoin can cause vita-
min B12 (cobalamin) and vitamin B9 (folate) deficiency
anemia, causing adverse effects on oral mucosa [21].

Effects on Saliva Flow, Buffer Capacity

and Decay Status

Dry mouth is a common complaint that may be
caused by several conditions. Xerostomia, hyposaliva-
tion and altered saliva composition are separate entities
of salivary gland hypofunction, which in many respects
are interrelated. Most authors agree that xerostomia and
hyposalivation are two separate entities, with xerostomia
denoting a subjective feeling of oral dryness and hyposa-
livation an objectively measured reduction in salivary flow
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rate (SFR) [22]. In patients receiving medication, hyposa-
livation is often mild to moderate, it may develop within
weeks to months of treatment, and in many cases it is
reversible after discontinuation of the drug [4]. Several
clinical studies demonstrate that isotretinoin adversely af-
fects salivary flow and buffer capacity, it has a strong po-
tential to reduce salivary flow, and its systemic adminis-
tration leads to the drying up of various oral and non-oral
structures [18]. Oikarinen et al. (1995) in their controlled
trial of acne treatment with isotretinoin for an average of
3 months showed a statistically significant but modest
decrease in SFR (p=0.0277) without any accompanying
change in salivary pH. Although this reduction in salivary
secretion reached statistical significance, the magnitude
of change was small and unlikely to have major clinical
consequences or lead to irreversible tooth decay. The au-
thors also reported a transient increase in matrix metal-
loproteinase-9 activity during treatment, suggesting
temporary alterations in salivary composition rather than
lasting dysfunction [23]. Lupi-Pégurier et al. (2007) con-
cluded that patients treated with isotretinoin experienced
oral side effects. Compared with healthy controls, after
6 months of isotretinoin use, the DMFT index (Decayed,
Missing and Filled Teeth) increased and the SFR gradual-
ly decreased. The changes were not clinically significant,
and the baseline SFR recovered after 2 months of the end
of the treatment [24]. On the other hand, the authors
found unfavorable effects in patients who used the med-
ication for 8 months. The study found increased rates
of caries, especially on the buccal, palatal, or both sur-
faces, and the presence of light to moderate calculus on
the teeth, consistent with increased bacterial counts and
decreased SFR. Bacterial tests for Streptococcus mutans
increased during isotretinoin treatment, while no signif-
icant difference was observed for Lactobacillus. Starting
from the third month of isotretinoin use, patients noted
the appearance of stains on their teeth, dry mouth and
lips. Moreover, there was an increase in the DMFT index.
In addition, buffering capacity gradually decreased, but it
was not clinically relevant [25]. Orsal et al. (2015) evalu-
ated the salivary gland function by radionuclide imaging
at the third and sixth months. Results showed significant
decreases in the salivary gland functions of patients using
isotretinoin at months 3 and 6 compared to pretreatment
values [26]. Another study also confirmed the previous
finding that isotretinoin affected salivary flow, buffer ca-
pacity, and caries lesion activity scores. Also, at the end
of the sixth month, bacteriological analysis showed that
isotretinoin use had no significant effect on intraoral
pathogen microorganism counts and salivary parameters
did not correalate with potential caries lesion activity [27].

Effects on Periodontal Tissue
It has been reported that, besides the impact on SFR,
isotretinoin has anti-inflammatory influence on peri-

odontal biomarkers and positively affects periodontal
diseases and gingivitis. Anti-inflammatory properties re-
late to isotretinoin’s ability to inhibit the action of the
specific group of enzymes that are responsible for the
degradation of most extracellular matrix proteins during
organogenesis, growth and normal tissue turnover. In
the gingival crevicular fluid (GCF) and saliva, the most
widely investigated matrix metalloproteinases (MMPs)
are MMP-8, MMP-9, and MMP-13 [28]. Collagenases,
especially MMP-8, and gelatinases, especially MMP-9,
are used as markers of active periodontal destruction
and disease activity in GCF, saliva and serum [29-31]. It is
believed that MMP-8 and -9 are primarily responsible for
collagen degradation in the inflamed tissue during the
progression of periodontal diseases [32]. The destroying
activity of MMPs can be controlled by inhibiting their
action, which can be mediated by the 4 members of the
tissue inhibitor of metalloproteinase (TIMP) family [33].
Isotretinoin use was positively correlated with an eleva-
tion of salivary TIMP-1 and TIMP-2, which are respon-
sible for regulating the extracellular activity of MMPs.
While biomarker shift suggested reduced inflammato-
ry activity, current evidence indicated that changes in
MMP/TIMP balance are modest and may not consistently
translate into measurable periodontal improvement [28].

Effects on Gums

Although the exact pathophysiology by which
isotretinoin causes gingivitis has not been determined, it
is probably related to the different pharmacological ef-
fects of retinoids due to their significant impacts on DNA
transcription. Retinoids work by binding to nuclear ret-
inoid receptors that are part of a group of nuclear DNA
transcription factors, including steroids, vitamin D, and
thyroid hormone receptors. Thus, retinoids function as
hormones by altering DNA transcription, resulting in a
wide range of molecular events [34,35].

A prospective case-control study by Numair et al.
(2022) showed poor gingival health and higher plaque
levels in patients treated with isotretinoin compared to
those not taking it. These findings contradicted the re-
sults of previous study. Due the significantly high plaque
level, the reason of gingival inflammation could not be
identified — whether it was related to isotretinoin or the
elevated plaque levels. It should be noted that this study
had several limitations, one of which was that clinical
parameters such as SFR, the presence of faulty resto-
rations, malalignment, oral hygiene practices, smoking
status, and nutritional status were not analyzed, thus,
this finding may have been biased [36].

Antibacterial Effect

Besides its anti-inflammatory properties, isotretinoin
also has antibacterial activity. It has been found to have
an antibacterial effect on facial sebum. Papakonstanti-
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nou et al. (2005) examined the impact of isotretinoin
on periodontal pathogens in the oral cavity [37]. Al-
though the antibacterial mechanism of isotretinoin ac-
tion is unknown, all the groups taking medicine showed
significantly lower levels of Porphyromonas gingivalis,
Tannerella forsythia, Treponema and higher levels of
Fusobacterium nucleatum. A noticeable antimicrobi-
al effect on the number of periodontal pathogens was
demonstrated in patients with plaque-induced gingivitis
and chronic periodontitis. Anyway, this study also had
limitations [38].

ANTIBIOTICS

Systemic antibiotics have been extensively used to
treat acne, typically moderate to severe, as well as in-
flammatory acne where topical agents have been inef-
fective. To maintain results after antibiotic treatment,
BPO or retinoid should be used. The most common
classes of antibiotics intended for acne treatment are
tetracyclines and macrolides. The main mechanism of
action of antibiotics in acne is reduction of the number
of bacteria (including Cutibacterium) on the skin sur-
face and in follicles, as well as anti-inflammatory action.
The commonly used oral tetracycline-class antibiotics
are doxycycline, minocycline, and sarecycline. This class
of antibiotics is contraindicated in pregnancy, lactation,
and during tooth development in children under 9 years
of age, since repeated exposure may cause permanent
enamel hypoplasia or discoloration. Severe adverse ef-
fects of systemic antibiotics in persons treated for acne
are uncommon [39].

Discoloration Effect

One of the side effects of tetracyclines is their incor-
poration into calcifying tissues during administration.
They chelate calcium ions and integrate into teeth, car-
tilage, and bone. As a result, we have discoloration of
both the primary and permanent dentitions. This per-
manent discoloration is dose-dependent and varies from
yellow or gray to brown. Minocycline hydrochloride, a
long-acting semisynthetic tetracycline derivative often
used to treat acne, has been shown to cause pigmenta-
tion of a variety of tissues, including the skin, thyroid,
nails, sclera, teeth, conjunctiva, and bone. Adult-onset
tooth discoloration following long-term ingestion of
tetracycline and minocycline has also been reported.
Higher cumulative doses may contribute to gradual dis-
coloration of fully erupted adult dentition [40]. Minocy-
cline is capable of inducing melanosis in skin and oral
mucosa, although the nature of the reaction is not clear.
Biopsy findings may reveal increased melanin deposition
or the presence of hemosiderin and iron or a metabolic
degradation product of minocycline in the tissues [11].
A remarkable oral side effect of minocycline is a green-
ish-black discoloration of osseous tissue, which may re-

semble bluish-gray discoloration of the gums, black or
green roots, and blue-gray to gray hue darkening of the
crowns of permanent teeth [11,41].

Effects on Periodontal Tissue

Tetracyclines have been used in the treatment of lo-
calized juvenile, generalized juvenile, early onset and
adult periodontitis [42]. Minocycline is common in peri-
odontal therapy, as it is effective against some putative
periodontal pathogenic microorganisms [11]. Lindhe et
al. (1983) have found that in patients with advanced
periodontal disease, long-term tetracycline therapy in
the absence of scaling resulted in the establishment of
a subgingival microbiota almost devoid of motile bacte-
ria and in markedly reduced signs of gingivitis, probing
depth and attachment loss [43].

Apart from antibacterial activity, tetracycline also has
anti-collagenase property, which is significant for peri-
odontal disease management [42].

Effects on Gums

Erythromycin has also been implicated in gingival
enlargement. The increased overgrowth of gingival tis-
sue is related to the disruption of the degradation of
collagen, which leads to a larger amount of extracellular
collagen tissue within the gums.

Effects on Decay Status

Antibiotic exposure may potentially affect the patho-
genesis of dental caries both directly via the oral micro-
biome and indirectly via contributing to enamel defects.
Several studies showed a relationship between antibiotic
exposure and enamel defects. In contrast, the data on
newer antibiotic formulations and their association with
dental caries and enamel defects are inconsistent [44].

Hormonal Therapy

Androgen hormones play a crucial role in acne devel-
opment by altering the pilosebaceous unit, resulting in
increased sebum production, keratinocyte proliferation,
and inflammation. The highest prevalence is reached in
adolescence because of androgen level alteration during
puberty. In adults, acne may disproportionately affect
women and individuals on testosterone therapy, with
polycystic ovarian syndrome, or with menstrual-related
flares. Thus, hormonal therapies used to treat acne treat
act on androgenic activity reduction [7,45]. The primary
hormonal agents in the severe acne treatment include
combined contraceptive agents (estrogen and proges-
tin), aldosterone receptor antagonists (spironolactone),
oral corticosteroids (prednisolone and prednisone) and
intralesional corticosteroids (triamcinolone) [8]. Indica-
tions for the use of antiandrogens in the treatment of
acne include the failure of antibiotic regimens, the need
for control of acne and menstruation, and finally, the
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inappropriateness of oral isotretinoin. Corticosteroids
play a limited role in acne management. They are pri-
marily used for short-term control of acute nodulocystic
or severe inflammatory flares, rather than for long-term
therapy [7,9]. Sex hormones can modulate the inflam-
matory response of tissues, including periodontal tis-
sues. The steroid hormones can indirectly modulate
periodontal tissue because of the existing estrogen and
progesterone receptors present in gingival keratinocytes
and gingival fibroblasts of the periodontal ligament and
in the lamina propria [46]. Estrogen can modulate colla-
gen metabolism and angiogenesis, promote the increase
in tissue glycogen production and reduce keratinization
of the gingival epithelium, which subsequently causes a
reduction in the epithelial barrier. Meanwhile, proges-
terone triggers vasodilation and increases endothelial
permeability, altering the collagen-producing function
periodontal ligament fibroblasts [47,48].

Oral contraceptives are commonly used to prevent
pregnancy, but they can also be prescribed for acne
treatment when indicated. Traditional oral contracep-
tives are a combination of estrogen and progestogen,
and some research indicates that women taking tradi-
tional forms of oral contraceptives have an increased
risk for gingival inflammation, dry socket, temporo-
mandibular joint dysfunction, clinical attachment loss,
and gingival hyperplasia. In contrast, a recent study sug-
gested that combined oral contraceptives with the new
formulation of lower levels of progesterone and estradi-
ol do not affect periodontal health [49,50].

Most corticosteroid-associated systemic or oral ef-
fects, such as bone loss or increased risk of candidiasis,
are derived from chronic use in non-acne populations.
Short-term or low-dose use in acne is unlikely to cause
similar adverse outcomes. However, despite their bene-
fits, the use of hormonal agents can be associated with
various systemic manifestations along with oral changes.

Effects on Saliva Flow and Dental Status

The suppressed salivary secretion tendency has been
noticed in young adults with prescribed and applied
long-term steroid anti-inflammatory drugs, especially
inhaled steroids [51]. It has been reported that patients
taking corticosteroids for a long time often suffer from
lack of teeth or are characterized by caries-non-resis-
tant dentition [52,53]. Some animal studies indicated a
link between the use of corticosteroids and the condi-
tion of the dentin-pulp complex tissue. The suppression
of blood circulation and disturbed nutrition of pulp are
observed while using steroids [54].

Effects on Gums and Periodontal Tissue

Several studies have demonstrated a link between
oral contraceptives and periodontal disease. Increased
levels of estrogen and progesterone in the body asso-

ciated with contraceptives may lead to periodontal dis-
ease, decreased bone mineral density, and dry socket.
Both estrogen and progesterone are known to cause in-
creased gingival exudation, swelling, and inflammation
[48]. Mullally et al. (2007) observed increased probing
depths in women actively using oral contraceptives [50].
Additionally, subjects taking oral contraceptives had a
higher rate of biofilm retention, as well as increased gin-
givitis and bleeding upon probing, compared to those
not taking birth control pills. Periodontitis was observed
in 60% of women actively taking oral contraceptives
[50,55]. Furthermore, women taking oral contraceptives
were found to be more susceptible to advanced peri-
odontal disease if they had preexisting gingivitis [56].

There are a limited number of studies with appropri-
ate methodology to produce sound evidence about the
association between corticosteroid use and periodonti-
tis. However, there are two cohort studies that show an
association between chronic corticosteroid use and the
incidence of periodontal disease [57].

In addition to periodontal effects, long-term use of
steroid therapy is also associated with an increased risk
of developing gum diseases such as gingivitis. Safkan
and Knuuttila (1984) confirmed the predisposition of
patients taking steroids to gingivitis. It was concluded
that the duration of corticosteroid application for 1 year
or more is related to a greater degree of manifestation
of clinical symptoms of periodontitis [58].

Discoloration Effect

Hormonal therapy may indirectly affect an increase
in a-melanocyte-stimulating hormone, which may sub-
sequently lead to oral or perioral pigmentation [59].

Effects on Bone

Studies have shown that prolonged corticosteroid
use, particularly at high doses over months to years
in non-acne populations, can lead to a significant de-
crease in calcium absorption and increased calcium
loss from bone. Due to their impact on electrolyte and
water balance, they affect the reabsorption of sodium
and the excretion of potassium, calcium, and hydro-
gen ions. Long-term administration of corticosteroids
can result in electrolyte imbalances such as hyperna-
tremia, hypokalemia, hypocalcemia, and alkalosis. This
causes a decrease in bone mineral density in the jaws,
which may impact tooth stability and be a risk factor for
tooth loss. Drug-induced bone loss is biphasic: an ini-
tial rapid phase of approximately 10-15% in the first few
months and a subsequent slower phase of about 2-5%
per year. Two major factors affect this process: the dose
and duration of treatment. In addition, trabecular bone
is affected more rapidly than cortical bone [61,62]. It is
important to note that most of this evidence comes from
chronic steroid therapy in populations treated for con-
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Table 1. Oral effects of medications used in acne treatment

Drug class  Retinoids (Isotretinoin) pItibict= pomoralihempy
(Tetracyclines, Macrolides) (Contraceptives, Spironolactone, Corticosteroids)
» Mild to moderate decrease in » Tooth discoloration » Gingivitis
salivary flow » Gingival pigmentation » Increased gingival probing depth
» Increased plaque and » Gingival enlargement » Dry socket
gingival inflammation » Periodontal improvement » Salivary suppression
(confounded by hygiene) » Reduced gingivitis and probing  » Caries susceptibility
Oral Effects » Increased DMFT depth » Oral pigmentation
(Decayed, Missing and Filled » Enamel defects » Bone mineral density reduction
Teeth) index (inconsistent data) (chronic corticosteroids)
» Gingivitis » Altered oral microbiome » Candida overgrowth risk
» Periodontal biomarker (systemic corticosteroids)
modulation
» Antibacterial effects
Evidence ; ) : )
Type Direct evidence from acne cohorts  Direct and extrapolated evidence Mostly extrapolated from non-acne cohorts
» Mostly reversible post treat- Discoloration is often irreversible, ~ » Gingival inflammation may resolve post-therapy
ment (salivary flow and DMFT  periodontal benefits and gingival » Bone loss and pigmentation often irreversible
Reversibility recovered within 2 months) changes vary
» No irreversible decay
reported in short-term use
» Salivary flow rate testing » Avoid use in children <9 and » Periodontal screening for women
» DMFT tracking during pregnancy/lactation on contraceptives
Monitoring/  » Periodontal assessment » Monitor for pigmentation and ~ » Bone density monitoring in long-term
Management B Oral hygiene reinforcement gingival changes steroid users
» Dental checkups every 3-6 » Periodontal charting » Candida surveillance during corticosteroid
months therapy

ditions other than acne; short-term or low-dose corti-
costeroid use for acne management is unlikely to cause
bone loss of similar magnitude.

Alveolar bone consistency may also be impaired by
corticosteroids due to osteoporotic alterations related to
reduction of osteoblasts and the amount of osteoid ma-
trix. Parallel to the drug administration, a trend toward a
decrease in alveolar bone height and fibrotic transforma-
tion of the periodontal space has been observed. It has
been reported that women with osteoporosis may experi-
ence significant periodontal attachment loss without sig-
nificant differences concerning gingival bleeding [60,63]
However, such effects are primarily observed in patients
chronically taking steroids or with preexisting osteopo-
rosis, rather than in typical acne therapy regimens.

Microbial Effects

Corticosteroids can affect the normal balance of the
microbial flora in the body, including the oral cavity, re-
ducing microbial diversity and promoting the growth of
certain pathogenic bacterial species. These changes in the
oral microbiome may contribute to the emergence of oral
conditions, such as gingivitis, periodontitis or candidiasis.
Patients receiving corticosteroids must be monitored for
secondary Candida infections. Candida is a genus of fun-
gi commonly found in the oral flora of healthy individuals
but can become pathogenic under certain circumstances.
The risk of Candida infection is primarily associated with
systemic or inhaled corticosteroid use, rather than with
short-term or intralesional therapy. Systemic corticoste-
roids can compromise the body’s immunity, including

the local immune response in the oral cavity, promoting
the growth of the fungus Candida albicans. Overgrowth
may lead to the development of an infection, clinically
manifesting as creamy, curdy, white-colored overgrowth
on the inner skin of the lip, cheeks, gums, and tonsils,
often accompanied by a burning sensation, pain, and dis-
comfort [63,64]. Therefore, it is important that patients
receiving corticosteroids be regularly monitored for early
detection of signs and symptoms of Candida infection
and initiate appropriate treatment in a timely manner.

Table 1 summarizes the effects of systemic acne med-
ications on oral health, and Chart 1 presents the dental
referral algorithm for systemic acne therapy.

CONCLUSION

Systemic therapies for acne, similar to other medica-
tions, can lead to direct and indirect side effects, which
may also have oral manifestations. However, evidence
specifically derived from acne cohorts remains limited,
and most data on oral effects come from studies of the
same drugs used for other medical conditions. On the
contrary, retinoids, antibiotics, corticosteroids and con-
traceptives, when used for other medical conditions,
have direct impact on the oral cavity confirmed by nu-
merous studies. Thus, there is a possibility that the same
medications used for acne treatment could produce
similar symptoms such as xerostomia, gingivitis, peri-
odontitis, candidiasis, increased risk of caries and other
signs. The reasons for side effects are multiple, including
medication dosage, duration of use and other individual
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Initiation of systemic acne therapy
(retinoids, antibiotics, hormonal agents)

Review medical history
and baseline oral health

v

Are any of the following present?

- Dry mouth

Yes - Bleeding or swollen gums

- Tooth discoloration
- Increased plaque or caries
- Jaw discomfort or bone loss

Refer to dentist for
comprehensive
evaluation

Chart 1. When to refer to dentistry during systemic acne therapy.

differences. Hence, awareness of possible oral side ef-
fects is essential for comprehensive care and will allow
dermatologists and dental specialists to tailor treatment
plans to meet the patient’s individual needs.

When starting a new medicine, dermatologists can
advise patients on what oral signs and symptoms to look
out for.

Also, dental practitioners should take a thorough
medical history and be aware of medication-related
problems and their potential effects on diagnosis and

dentist for treatment

No

Does an oral adverse

Yes effect develop No
during treatment?

Collaborate with Continue interdisciplinary

follow-up until completion
of systemic therapy

planning

treatment planning. In addition, it is important for pa-
tients who require long-term systemic treatment to
receive careful monitoring and reqular dental care to
identify, assess and manage potential dental and peri-
odontal issues to ensure a balance between the thera-
peutic benefits and adverse effects of systemic therapy.

To sum up, the collaboration between dermatolo-
gist and dental specialist is essential to identify and ade-
quately treat oral complications associated with systemic
therapies for acne.
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CBAI3b MEXX[1Y CUCTEMHOW TEPATNMUEWN AKHE
1 3[JOPOBbLEM MOJIOCTU PTA
OB30P NINTEPATYPSI

AcMuk A. ManykaH!, Aiik M. CaprcaH', AcMuk P. KoctaHaaH?,

PwyH K. babaan®, Jlycrte K. Mypaaan

'HaumoHanbHbI MHCTUTYT 34paBOOXPaHEHUA M. ABanbekaHa,

M3 PA, EpesaH, ApmeHua

2CTOMaTONOrM4ecknin 1 KOCMETUYECKNT LIEHTP «Mait C1TU AaHTUCT»
EpesaH, ApmeHua

SLeHTp MEANLIMHCKOW FEHETVKN 1 NEPBUYHOM OXpaHbl 300POBbA,
EpesaH, ApmeHua

ABCTPAKT

BeepeHue: CricTeMHbIE NpenapaTbl ANA NEYEHUA aKkHe 06—
napatoT 60MbLUeR IPHEKTUBHOCTBIO, YEM MECTHbIE CPEACTBa,
MO3TOMY OHM Ha3HAYAOTCA MALMEHTaM C TAXKENBIMW AN 06—
LWMPHBIMU BOCMANUTENbHBIMW GpOpMaMK akHe. CucTemHas Te-
panuA akHe BKMHOYAET PETUHOUAbI, MEPOpabHbIE aHTUOUOTN-
KN 1 FOPMOHaNbHYO Tepanuto. XoTA KaXKabli U3 3TUX METOLOB
NEYEHUA MPUHOCUT OMpeAENEHHbIE MPENMYLLIECTBA B yrpaBne-
HUW aKHE, Ba*KHO YUMUTbIBATb BO3MOMHbIE MOGOUHbIE dPDEKTbI,
BK/tOYAA BAWAHWE Ha 3AOPOBbE MOMOCTW pTa. HecmoTpsa Ha
O6LUIMpPHbIE NCCNENOBAHUA B 06NACTW NEYEHUA akHE U CTOMa-
TONOMMU OTAENbHO, B IMTEPATYPE CYLLECTBYET 3aMETHbIN Mpo-
6en B U3y4eHmn nx KOMBUHNPOBAHHOTO BO3AEHCTBYA.

LLenb: V13yyeHvie n 06Cy»KaeHVE BOZMOXKHOTO Gpapmakono-
TMYECKOTO BAVAHUA NPEnapaToB A NEYEeHWA akHE Ha 310po-
BbE MONOCTH pTa.

MeTopnbl: bbin NpoBEeAEH KOMMNEKCHbBIA MOWCK NuTepa-
Typbl B 6a3ax faHHbix MEDLINE, PubMed, EBSCO n Cochrane
Library c uenbto BbIABNEHUA UCCNENOBAHUIA, ONY6ANKOBAHHbIX
nocne 1982 ropa, B KOTOPbIX U3y4anocb BAWAHUE CUCTEMHOW
TEepanuu TAXENbIX GOPM aKkHE Ha COCTOAHME NMOAOCTM pTa.

PesynbTaTbl: OCBEAOMNEHHOCTb O BO3MOMHbIX Opanb-
HbIX MPOABAEHUAX, TaKWUX KaK KCEPOCTOMMA, TUHIUBWT, Na-
POAOHTUT, KaHAWAO3, MOBbILEHHbIV PUCK Kapueca W apyrue
npusHaKkn, uMeeT 6onblioe 3HayeHue. CnegosaTenbHO, A4
BENEHWA MaLMEHTOB C aKHE HEOOXOAUM MyAbTUAMCUMNAN-
HapHbIit noaxod. JepMaTonorut MoryT nHGOpMUpoBaTh NaLv-
€HTOB, KOTOPbIM TPEOYETCA AANTENbHAA CUCTEMHAA Tepanua,
O BO3MOMHbIX OpajibHbIX MPOABNEHUAX MPU MPUEME HOBbIX
MpenapaToB, a TaKME O BaXHOCTU TLUATENbHOrO KOHTPONA W
PErynApHbIX CTOMATONOrMYECKUX OCMOTPOB [J1A BbIABNEHUA,
OLEHKM U NEYEHUA MOTEHLMANbHBIX CTOMATONOrMYECKUX U
NapoAOHTONOTMYECKNX Npobaem, obecrnednBan 6anaHc Me-
Ay TEpaneBTUHECKNMW MPEVMYLLECTBAMU U MNOBOYHBIMU -
dekTamn cuctemHol Tepanuu. Kpome Toro, cromartonoru
AONMHbI TLWATENBHO CO6MPaTb aHAMHE3 W Y4MTbIBATb MpO-
6nembl, CBA3aHHbIE C MPUEMOM NIEKapCTBEHHbIX MpenapaTos,
a TAKKE VX BO3MOMHOE BNUAHWME HA AMATHOCTUKY M MAaHU-
pOBaHMWE NEYEHUA.

3akntroveHune: COTpyLHUYECTBO MEXKIY AepMaTONOramu v
CTOMaTONIOraMn HEObXOAVMO A1A CBOEBPEMEHHOMO BbiABNE-
HWA N afEKBaTHOrO NEYEHUA OPANbHbBIX OCNOMHEHWH, CBA3aH-
HbIX C CUCTEMHOW Tepannen akHe.

Knroueesbie cnoea: akHe, neyeHue akHe, aKkHe npenapa-
mbl, CUCMEMHAA mepanus, 300pogbe NoaoCMuU pma
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gnuinipjniuuph nyjwubph bpinniggywu W pun-
hwupwgdwu Ypw, wdthntht] dwdwuwlwyhg gpuw-
Jwuntgjwu nygjwiubpp U-h W wuhwuubiph hGunpu
wantiupy ptnhunuuwphwh (WLW-h) Ephnujwien-
qtiutigh Ly huhwlwu npubinpnwdutiph Gpwptinjuy:

Ubkpennubp. Nwnwuwuhpybp Gu hGunwgnunne-
pjwu phdwjhu ybpwpbpnn bpohu 10 tnwpyjw pu-
puwgpnd hpwwwpwyqws gonipg 80 wnpjnipubip,
puliwpyyb &u UM-h bW UCUMt-h ywnbwnwghwnnt-
Rjwlup, wiunwowagdwup, Yihuhywlwu npulinpnid-
utiphu, nintygnn yhtwlubphu U bwiuwwnpwdwn-
nnn gnpénuutiphu Ybpwptipnn hhduwhwnpgbipp:

Upmyncupubip. Lnwwwpwudb £ dh 2wpp gnpénu-
utiph (hnhnigjwu dwdltin, wwnnh pwpp suybihu,
Jupwyh wnlwnigntu, twpwwjhu thnfuwlwynt-
RJWU fuwuqwpnidubip b wju) Yuplnpngniup wu-
hwuunpwdéhuubinh gwugwpwnwurh wughngtutiqh
fuwugqupniiubiph qupqugdwu hwpgned: Ntuntduw-
uhpyt Gu UM-h b UCUMN-h auwynpdwu b qupqug-
dJwl hwjwuwlwuniygjwu ypw wgnnn gnponuubph
pwqdwphy wnwpwpunye, hwowfu twl hwlwuw-
Ywu ndjuiubpp b thnfuwgnbignie)niup:

Gqpuwlwgnipiniu.  SGpwlwunygjuwt wluwnp-
Up pblwnpnd £ UM-h b UCUM-h qupqugdwu b
hpwhpnn gnpénuutiph, huswybu bwl npwug wqg-
ntgnigjwu dbfuwuhquubph htwn uwh nwuniduw-
uhpnipjwu wuhpwdbiownnieiniup, husu wuwulwsd
Yuwwuwnh pniddwlu nwppbpwywséd b wybih wp-
ryntuwy ticn dnuinbignudutipnh dpwlydwup:

Lhduwpwnbp. wuhwuubnh  nbunhunwwphw,
wuhwuubinh  hbinpu  wagnpbuphy nGinhunwwpehw,
whuitnwowagnid, guwugwpwnwuph wughnqbubq

LEMrUONhE-3NRL

Uhusl hnhnipjwu 37-pn 2wpwep wnbkinh niubigws
sulnwnptpnigyniut punniujwsd b wujwub] Junw-
dwd, npp unpwéshuubph hhjwunwgnigjwu b dw-
hwgnigjwu gfuwynp wywwbwnu L, W, pun npnud,
wdbuwihnpp gbiutnwghnu nwphpny (4S) b pwyny
Unpwoéhuubpu wnwyb| phpwiuwhu Gu: Gpuwlw-
Unipywu wdjwiubpny’ wdbu wwph 15 dhihnu tpb-
fuw £ duynid Juwnwdwd suunwptipnieniuhg [1):

Jwnwdwd Suunwpbpnigjwu  wdbUwhwbw-
fuwyh hwunhwnn pwpnnieniuutiph 2wppned ub-
nwnws GU ppnufuwenpwihu nhuywghwl, qi-
funinbinh uwhwwly Uneh nwpwontu yuwunidp,
dbnnijwgunn Eunbipnynihwup, wuhwuubiph nbinh-
Unwwpehwu W ubwuhup:

Uuhwuutiph ntnhunywehwu (W) Junuwdwd
Sujwsd unpwshuubiph dnun wnwewgnn’ guuguwpw-
nuiuph wunpwjhu wpnhptipwnhy hhjwunnigniu b
[2], npp dnwn 50,000 Gpbfuwjh Ynipngjuwu wwwntwnu
E wdpnne wotuwphnid [3]: <wjwuwnwund bpshu
nwutwdjwynd hpwlwuwgywsd upphuhuqwihu ne-
untduwuhpnigyniuubiph - wpryniupubph - hwdwawju®
wuhwu unpwéhuutiph punpwupnd wpdwuwagnyb
E hupuwptip htnwnwné qupqugdwu stupwnyynn
UMN-h b wuhwuubiph hbwnhu wapbuhy nbnhunww-
rhwjh (UCUM) tnwpwswontpjwu 9.5-10% gnigwuhy:

Glutind UM-h Jwn wiuinnpnadwu Yuplnpnigne-
uhg" hhywunnigywu updwu ninbignygubipp funphnipn
Gu wrwhu UM-h upphupug wuglhuwgub) 30 swpwpw-
Yuwu &S-nud 1500 g-hg gudp pwony Yud hindUurywu
pwnnnugntuutipnyg unpwshuutiph dnwn [4):
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Gpwywuntgjwu unyu whuwpyh uywunwyu L,
hhduytiny nwuniduwuhpyws hbunwgnunniegniuut-
nh wnyjwiubph Jbpndnigjwu b punhwupwgdwu
Jpw, wdihniht] dwdwuwlwyhg gpwlwunipjwu
nyjwiubpp U-p b UCUM-h Ephnwwpengbutigh L
Yhuhhwlwu npulinpnidutinh Ytipwpbipjuiy:

Ephnywpengbubkq

Uuhwuutiph hGwnhu wagptiuhy nGunpunwywpephwu
(UCUM) UM-h wpwg funpwgnn dUu £, npp punt-
puwanynud £ htnpu inbnwwdwdp, «wnwu» hh-
Juunnipjwu  wnuwjnigyudp U wupwpbuwwuwn
Glpnd, pwugh Udwl whunwpwuniejwdp hhyjwun-
Utiph dnin gwugwpwnwuph 2tipnwquundwu hw-
Juuwwuntgyniup hwuund £ 45%-h [5,6]:

Cun gpwlwunipywl wndjuwiubph’™ UM-h qup-
gwgdwup Uwwuwnnd U pwqdwpehy rhulwihu
gnpénuutip, wyn pYnd” wuhwuubiph dnun pryws-
Uwpnidnigjwu Gpuwpwnle tbunnnigyniup, hwbw-
fuwlh hwunhwnn pnpwhu wjunwhwpnwdubpp W
gwon unpwsuwjhu pwop [4,7]:

Cun Rbudhph U hwdwhtn. (2020)° swup
UCUMN-u whunnwhwpnud £ wybh gqudp SS-h Ju-
nwdwd sujws unpwshuubiphu b wybih wpwg L
funpwuntd UM-h hwdtdwunniejwdp: <Gnhuwlubpp
Uwl Upnud GU, np hpdwunnigjwu swupnigjwu wu-
whbwup swihbh L hwdwwywwnwufuwu vwunnuw-
Und, npp thnfufuiwywlgws £ hhyjwunnigjwu Yih-
Upjulwlu Ywuwbgnphwubiph, Ubpwryw) ULUM-h
htiwn: UCUMN-h pwlwlwlwu punipugptiph 4bpine-
ontggnup wpnn & oqub pwpbjwyb) UM-h wagnt-
uhy, wbunnnigjwlp uwywnuwgnn &ubph wfuwnn-
pnpdwup b pniddwup [8]:

Uuhwu unpwéhuubipp, niubuwiny pbpqupgu-
gwd hwlwopuhnwuwmwihu hwdwlwng, Suybinig
htiuinn Gupwplydnd Gu prwouh hwdbdwwnwpwn
pwpdp Ynugbunpwghwih wgnbgnygjwup: Uw hwu-
ghigunud £ pprywduh ntwlyunhy wbuwlutiph swihhg
wybith wpnwnpnigjwu’ fupwutiiny opuhnwnhy up-
pbiup htin Yuwwywé wgnwupwuwjhu ninhubipp, husu
tunnebjwihu pohoutinnid wnwewgunid b wwnw-
nng:  Uprnyntupnud gwugwpwnwuph  wunpubipp
fugwuynud Gu, U fuwpwpynd £ gulgwpwnwupeh
wnjwl wunpubiph puwywunu quipqwgnedp [9]:

Lbjpnuubipnud, ubjpn$wgnghnubipnid, dwypn-
buwgbpnd b Eunnebiwjhu pohoubipnid wnbnwyw)-
Jwo wgnunh opuhnh uhupwgq (NOS) hgn$tipndtuwnnp
gnjnipyntu niuh tipbip hgn$npdtiph wbupny® ubjpn-
Uwjhu, hunnityunhy b Eunnpbjwihu (eNOS): Gtinpe-
Juwouwjhu  wwjdwuubpnd eNOS-h  wqnbignipjwu
Ubippn wnwowgwd wgnuh dnuopuhnp (NO) dwu-
Uwlgnud & unwybipopuhnwihu ntwlghwjhu® wnw-
owgutiiny  wtpopuhuhwphin (ONOO), npp hhwb-

popuhwjh hbwnlbwupny  wnwowgws wunpwihu
fugwudwU Ywplnp gnponu k£ <hwopuhwu wnw-
owgund £ NOS-h wlywhywgnid, wlywmhywgund
E Swunw Yhuwg/inpwuuyphwyghwih wgnwuow-
Uwjhu thnfuwnpbhs bW whmhygwunnp 3-h (JAK/STAT3)
ninpu’  Uwwuwnbind  ubndwulyniywphqughwyhu:
Rwgh npwuhg’ hhwopuhwu wnwowguntd £ wun-
pwjhu Lunnebjwhu wéh gnpdnuh (VEGF) dwlwn-
nwyph wod, npu wlwmhywgund £ eNOS-p B-wpn-
nbhuyhuwquihu (Akt Jud PBK) wgnwuwuwjhu
ninnt dhongny [9]: eNOS-h Unndhg wpunwnnpynn
NO-U fuwpwpnud b wunpwjhu Lunnpbjwhu pohe-
ubiph Jholt tnwé Juuwp' hwugbigubing wunpwjhu
pwhwugbhnigjwlu pwpdpwgdwlu: Rwgh npwuhg’
NO-U Swnwjntd £ npwbu wunpwwjuhy dhong b npu-
unpnud & hwlwolnighy W wpnwughngbiu hwwn-
Ynigyniuubip: Lnpdw| pRrYwsUWhU wwjdwuubpnid
hhwopuhw-dwlwétith gnpénu-la-u (HIF-1a) hhn-
nopuppwgynud b ghwnwjwqdnud wpnihy hhnpopuh-
lwquyh (PHD) dhongny: By peywshup, U tplwpen
Swnwjnd Bu npwbiu PHD-h bwlwu Yndwlwnnputp,
hul hhwopuhwu wpgbjwynid  PHD $tpdtunh wy-
nhynteyniup, husp daswgunid b HIF-1a-h Yunitunt-
pInLUU nL dwlwpnwlyubpp” hbnwguwynid fupwubing
VEGF-h wpwwnpnipjniup: Lwlwnwyp, hhwbipop-
uhwu wpgbjwynid £ HIF-la-u, husp hwugbgunid £
VEGF-h L wunpubiph fugwudwu ujwgdwup: Udthn-
(hbiny” UM-h 1 thnyp Yuwyws £ ROS-h L ONOO-h
pwnpdpwgdwu b, djnw Ynndhg, VEGF-h L HIF-la-h
uwquwu, dhusnbin Il thnyp® eNOS-h wlnhywgdwl
W HIF-ta-h nu VEGF-h dwlwpnwyubph pwpépwg-
dwu htwn [10]:

Swugwpwnwuph wunputipp unynpwpwpn uy-
untd BU quipgwuw| hnhnigjwu 4-pn wdunid: UMk-u
whunwdhghninghnptu qupqwuntd K Gpyne thnyny
(1]: Lwh' Junwdwd unpwshuubipp Gupwpyyned
GU hhwtpopuhly wqnbignipjwu, husp hwugbigunid b
gwugwpwnwuend wbh gnpénuubph wpunwnpne-
WU Ynpdwwndwup (ophuwl® VEGF), husu hp htpehu
hGwmwdgnd £ wunpwjhu hwuntuwgdwu 2powup:
Gpypnpn hwunitiwgnn gwugwpwnwuph Unpw-
thnfuwuwlwihu wywnphynegniup gbipwquugnud |
wnlw wunpwjhu Jwunwlwpwpdwdp  wwwhny-
qwo opuhgblwghwu b wnwowuntd £ guwlgwpw-
nwuph h2tidhw, hushu htwnlnwd b VEGF-h pwpén
wpunwnpngniup” wnwewgubing wundw| ubnwl-
ghngtiutiq [6,12]:

Uwu U hwdwhtin. (2020) hpwlwuwgpb] &u
UMt-h yGpwpbpuw wnw wndjujubph danwybp-
(ndnigjwl, nph dbe ubpwnywd pninp hGwnwgn-
wnigyniulbiphg unwgyws wndjwiubph npwlu nu
hwywuwnhnigintup quwhwwinyb £ Ujnipwuh-Own-
nwywih uwunnuwyh dhongny: dbpohuu unniqu-
pbtpe L nbwptph Jbpwhuldwu W Ynhnpuwjhu
nuntfuwuhpnpniuutph  hwdwp: Snipwpwsjnip
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nuntduwuhpniegintu quwhwwnyby b hbnlyw| 3 ww-
pwdbwnpbpny. puwnpniencu, hwdbdwnbhnyeggniu
L wpryntup: Ubnwybpndnigjwu dbe ubipwnyb
Gu Jhwju 2 Yuwd wybh nwniduwuhpniginiuubph
L hwibdwunwwu pwuwlwlwl nwniduwuhpnt-
pjntuutiph dwdwuwly dhohu W utnwunwpun 26nnud
wpéwuwgpws Yauuwdwpytipubipp [13,14]:

2npu nwnduwuhpnigyniuutipned ujnpwhnfuw-
Uwynipjwu yninbughw YEbuwdwnpybiputbipp hwjwn-
Uwpbpbnt uywwnwynyg oqunuwgnpsybip b quuwquu
dGwmwpnhnubiph &Gpnwnigyniup [15-18]: Uwuuw-
ynpwwbiu, gwugwpwnwuph wundw| wughngbub-
qp, ubnwuynijwphqughwu W npn2 thnthnfujwé
dbinwpnhnubp swnwjnd Bu npwbu YEuuwdwp-
ytp UM-ph wpunnnpnadwu hwdwnp: “tpwughg ghun-
pnihup W YpGwuwphupup gnyg Gu wndbp yhtw-
Ywagpnpbu Upwuwlwih wnwpptipniginiu Uk-ny W
wnwug UM-h fudptiph dhole [15,19]: UM-h fudpb-
pnid  ghwupnyhuh YGpywpguwynpnudp  hwunwn-
Jnud £ potdhy nbGunphunywpephwubphu uyhpyws
Uwfunpn hGunwgnunigyniuutipny [15,16]: Swugh L
hwdwhtin. (2022) nwnuduwuhpnigjuwu uplnpw-
gnyu pwgwhwjnnudp npn2  YEbuwdwpybpubpny
hhywunntpjwu wfunnpnanwdu £ dhusl wfunwuho-
utiph h hwjwn quip [17]: Ujunthwunbips, htnhuwy-
utiph Ynndhg wnwowpyynd Gu wybh dtdwehy
punpwupny  Gplwjuwlwu  hGwnwgnuniggniuubp®
thnthnfuwd dbinwpnhwnutiph W UMk-h dholt wwin-
twnwhbnbwupwihu Yuwp W, hGnlbwpwp, npwug
Uowuwlynigintup  Yhuhwlywu  ypwlynhlwjnd
hwuwnwwnwgptnt hwdwn [20]:

Lenniywjhu ppndwinngpwdhwih b uwbyunpn-
dawnphwih htn Juwyyws unipwihnfuwuwynigjwu
nuntduwuhpnigyniuubpp gpwugt G bwb wyp dG-
wwpnhwnutiph’ wpghuhuh,  wdhunwnhwhy  pe-
yh, wpnihuh b Yptiwnpupup puitiwlului thntn-
funigyniuutipp: Cunn hbnwgnuinieywu ndjwiubpp’
ghwupnuhuh, wpghupuh, wdhunwnhwhy peyh Ynu-
gbunpwghwh wép, huswbu bwb wpjwu ghbnynid
UYnGwwhuhup Ynugbunpwghwih ujuwgnudp Yuw-
Jwé Gu UlM-h htiwn: Gpynt niuncduwuhpneeyncuubin
hwjwiuti| Gu UN-h wy phndwpybiputiph dwuhu: Cun
npnud, Jbpohuubipu, h ntdu qhghuh, qpnunwdw-
wh, Lbghuh, Juwihth U hndnghunbhuh Yuinbinp
YEuuwdwpytpubp Gu ny dJhwju UM-h wnwowgdwu
Ywupuwwnbudwu hwdwp, wj| bwl pupwgph Swu-
nnijwu wnndny [17,18]:

8np hGunwgnunigniuutip Ubpwnb] Gu Upwuw-
Jwih pwgwhwjnndutip, hwdwdwju npnug You-
uwdwpytpubph  twywu wnwppbpnigniuubp U
niutignn L sniubignn pnidwnniubph fudpbiph dholo
s6U wpdwuwanyb|, dhusntn wj| 9 nwuntduwuhpnt-
pjntuutin gnyg tu wyb, np UMt-ny pnidwnniutipp
funtdpu ntuh huuny huwudwu wéh gnponu-1-h (IGF-
1) wybih gwop dJwywpnuy: Cwybibup, np Uynnnw-
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up U hwdwhtin. (2022) qtynwgtp Gu ghtnyh IGF-1
dwlwnpnwlubph qquih wwppbpnieniuutp UM-ny
wuhwu Unpwshuubiph dnin® UMk sniubignn unpwshu-
utph hwdbdwunnipjwdp [21]: Cwdwdwju ybpohu ni-
untfuwuhpniejwl’ unpwshuubiph Unwn IGF-1-h ynu-
gbunpwghwu hwjwuwpwp wpwg nwnwuyned §
Ywuph wnwohu dh pwuh pwpwpubiph pupwgpnid,
U, htwnbwpwp, IGF 1-h udnwnnwdp Lwwwnwlw-
hwpdwp £ Yuwwpt| pun unwunwpunuwgyuws dw-
dwUwlwgnygh® unpwshuubiph hGnsuunywu wnw-
nhphu hwdwwwwnwufuwu:

huswbu updbig ybpunwd, VEGF-U wughngbub-
gnud Ubipgpwyywsé Yuplnp wgnuwuowuwjhu uwh-
nwynig &, pun npnud, Lbgptuh W hwdwhtn. (2021)
hwdwdwju, VEGF-h wnnwppbip ynugbGunpwghwubpp
Ywhugws Bu unpwéuhg VEGF-h unnwgdwu dwdlyb-
whg: <Gnhuwyutiph Ywnpshpny VEGF-h Ynugbuwn-
pwghwu UM-h wiunwéwqwlwu Yuwplnp nwn-
pGpwyhs gnigwuhy £, npp pbl sUunjwu wwhpu
Ywpnn £ duw] unpdwjh vwhdwuubpnud, uwuwju
dwdwuwyh pupwgpnd gpwugnd £ hwjwuwnh
nwwnwunidubip [22]:

Ldwlwwbu, VEGFR-1 L VEGFR-2 pulwihsubipp
Jbpinwdbp Bu 6 nwunwduwuhpniggniuubpnd” og-
nwghpdtiny LEughd-fuwwlgywd hdntununppbiu-
tnwjhu wuwhq (ELISA): ELISA-U oguwgnpénid |
hwlwshu-hwwdwpdhu  nbwyghwubpp hwwnyn-
nnobnt ulqpniupp’ hwwinly ghwnyhuutp, uwh-
wmuwynigutipn, wbwwhnubp W hGwwppppniencu
ubpywjwgunn wy phndwpytipubp puwnpbine hw-
duwp: ELISA-U hwdbdwwnwpwp Swiuuwpryntuwybim,
wuyunwug b wwpq pupwguluwng &, vwlwiu yw-
hwuontd E hdnun Jwuuwgbwnubp b niuh Ybnd wp-
ryntuputiph Jdtd hwywuwlwunigyniu [23]: Lwdw-
Gwju wy| nuuntfuwuhpnipyniuubph’ VEGFR-1-p UN-h
ntwpnd hbwlwgpnpblu pwuwlwh Ywufuwunb-
unn wndtip sh ubpluwjwgunid [24]:

@-pndpnghwnubip

(epndpnghwutiph ntipp Uk-h fphnuwengbiuti-
qnud nbnbu |hndhu wwpqupwudws sk: pndpn-
ghwnubipu niubu Ubnwuynjwphqughwu, $hpphuh
L dwlwpnniyh sbwdnpnudp jupguynpnn $hqhn-
[(nghwlwu hwwnynieyniuutip [25,26]:

Aunduwuhpnigniuubpp gnyg Gu wdb, np
ppndpnghwinutipp wbnwjunpbu fupwunwd Yud wp-
gbjwynud Bu wughngbutiqp [26-28]: Fpwup ww-
pnilwynud BU hwnhlubp® jugqddws wughngbub-
qh Ywpgqwynphsutinhg, dwubwynpwuwbtiu VEGF-h L
wughngbiltigh wpgbjwyhsutinhg, wybih Ynuypbin’
Eunnpbiwhu wpgbjwyhsutinhg [28]: UhUunyu dw-
dwuwly gnyg L wpyb, np ppndpnghnnutuhwu
wqnnwd £ wuhwu Unpwdhuubiph guwugwpewnwueh
L hwdwlwpqwjhu wughngbubgh Ywpqwynpdwu
Upw [22,25]:
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(pndpnghunnwtuhwih W UM-h dholt uuwp
thwuwnnd £, np ppndpnghwnubipp wpnwughngbu
wqnbgniejniu GU pnnunud gwugwpwnwuph wunpe-
Ubiph puwlwunu qupgqugdwu Yypw [25]: Upw Y huh-
Ywlwu Yuplunpnipniup wywydwuwynpyws £ ppnd-
pnghinubiph pwuwyh hulynnnigwu ujwqugnyu
hujuwghyntgjwdp, husp pd2lwlwu wuduwlwqguhu
huwpwynpniejntu £ lwhu wwwnybpwgnud Yuwaqdb|
huwpwynp pwpnnipniuutinh dwuhu [29):

Npn2 nwunwduwuhpneggniubbn wpdwuwgpt Gu
ppndpnghwinutiph ujwgbigywd pwuwynipjwu Yuwp
UM-h htitn [30,31]: b hwybnwdu, Quphpp b hwdw-
htin. (2018) hwjnuwpbipt| Gu, np wybh pwu 30 w-
pwpwlwu GS-nud ppndpnghnnuuhwu Yuwyws
E (huntd pnidnid wwhwuonn UMt-h htwn, dwuuwyn-
nwwbiu wuwpqgbiind, np epndpnghunutinh guon pw-
uwyp UM-h ubnuwuyniywphqughwih thnynd (Il
thny) hwdwunphnpbu Yuwyws & dwup UMt-h quip-
qugdwu htwn [25]:

Uuwhuny,  ppndpnghunnuuhwl - Yupnn £
dbowgut UMt-h b npw hbGunwqw qupqugdwu
Jwwugp wuhwu unpwshuubiph dnin: Mwnngwuhu
W hwdwhtin. (2021) wpdwuwgpb Gu, np ppndpn-
ghwnubipp Ywpqwynpnud Gu VEGF-h dwlwpnuwyp
utnjwuyniyywphqughwih dwdwuwy [32]: Fpnd-
pnghinubiph pwuwyh ujwqgnuip hwugbgund £
VEGF-h htnwgdwu ujwqdwup, husu k| hwugbgunid
E VEGF-h wybjwgdwup W hGnwaqw Ubnwuynejw-
nhqughwjhu:  Lbwmwgnunggyniuutph  dh unduwp
dwu [27,32] thnfuuwwlgdwontpiniu £ hwuwnwinbi
ppndpnghunnwtuhwih W UM-h qupqugdwu Yuwd
swupnipjwu dhol: Uhusnbin wj nwunwfuwuhpne-
pjntuutipnh wpryntupnud [33] ppndpnghuinutiph guiodp
dwlywpnuwiutph U UM-h - dhole thnfuljuyuygyuw-
ongintu sh hwyunuwpbpdb: npbquuyp b hwdw-
htin. (2019), nwnwuwuhptiind ppndpnghwnutinp
dwlwpnwlubph  wwppbpnieiniup  pndnid - ww-
hwuonn U sywhwuonn UM-ny bpGuwubiph dnwn,
ppndpnghwnutph gwsép dwwpnwyubph W UM-h
dholt thnfujuwwlgwdnipyntu sbu hwjnuwpbipb:
Ujunthwunbing, pniddwu Ywphp ntutignn Gpbluw-
ubiph fudpnud ppndpnghnnutuhwiny (<150x109/)
bpGfuwubiph phyu wybiih Ubs £ ppndpnghuntiph
Unpdw| gnigwuhpubip niutignn tpbuwubiph hwdb-
dwwnnigjwdp: ‘tw Ywpnn b ywjdwuwynpyws |h-
Ukl Upwuny, np nwntfuwuhpnieintup sh pwgunt|
ppndpnghwubiph  thnfuubpwplydwu pwuwyh Hwd
ppndpnghunnwtuhwih nbnnnigjwu htun Yuwwsé
wnwuduwhwwnynigyniuubipp: Lhdp bW hwdwhtin.
(2021) nwnwuwuhptp Gu ppndpnghwnutiph dhohu
owpwpwlwu pwuwyp Ywuph wnwohu 6 pwpwie-
utiphu: dwdbtdwwnwlwu Jbpnidnigjwu wpnyniu-
pnud bwwu wwppbpnigntu sh - hwjnuwpbpy by
UMt-ny b wnwug UM-h fudpnid Junwdwd Unpw-
shuutiph ppndpnghwnutiph pwuwyu wpunwhwjnnn

gnigwuhputiph  dholi: fépndpnghwiutiph pwuwyh
ujwqgnudp ns b ninnuyhnpbu Yuwyws £ UMk-h
htw, wj nrhulyh wjuwyhuh gnpénuubiph wqgnbgnt-
RjwU htwn, huswyhuhp Gu ubiyuhup, wpjwu thnfuub-
nwpynudp W ppnufuwienpuwihu nhuwwghwu [26]:

UMt-h wunwswqulwu qupgugnudp wwjdw-
uwynpnn gnhpénUubiph pwqdwquunteniup, hus-
whbu bwb Jphtwlwgpwywu dbpnnutiph wnwppt-
pnigntup pwgwwnpnd Gu hGunwgnunigniuutipp
wpryntuputiph dhole tinwd wmwppbpnigyniup: Ybp-
ohu wwphutiph ppndpnghiiwht wwpwdtitnptiph’
UMt-h I W Il thnytph ypw wgnbignigyuup dhindwd
w2fuwwnnipntuubipp ppndpnghwnubiph gnigwuhoub-
pnd qquih wwppbipnuggniuutip stu gpwugt) [28]:
Ujuntwdbuwjuhy, ppndpnghinutbiph dwlwpnwyh
wbp Il thnynud hwugbigund £ ubnwuynijwphqu-
ghwjh wywnphdwgdwu, husp hwlwund £ Mwnngw-
Uphh W hwdwhtin. (2021) pwgwhwjwnnidutiphu [32]:

(pndpnghwubiph pwuwyh W UM-h qupqug-
dwu huwpwynp Ywwp Jbpnwsdbp £ uwl wyp ne-
untduwuhpniginiuubpnad, W |hndhu hunwly sk
ppndpnghunnwuhwih Yuwywdnipgniup UM-h htwn
[22,25,29,33-35]:

Ephepnynbnpl

Ephepnwntinpup tpplwdh Ynndhg wpuwnn-
ynn wbwwhnwihu hnpdnu £, npp bwywuwnnd |
Enhppnghwnutiph lwppbpwydwup W hwuntuwgdw-
up [19,36,37]: Nwnwduwuhpnipniuubipp 4bpnwt
Gu Ephepnwntiinhuh ntipp pnppnpdwu hwdwwnbipu-
nind, npp hwbwfu wungwgynid b VEGF-h W IGF-1-h
dwlwpnwlubph htin: Cun 8hdgngnth (2021)° UN-
ny Unpwshuubiph dnuin Eppppnwnbunpuh dwlwp-
nwlubpp gwop Gu (hunud [36]:

G Lhlbuhu

Upwlu dbio qpntyngh pwnpép gnigwuhu wnw-
owgunwd L YEuuwpwuwlwu thnthnfunipjniuutin
guwugwpwnuwupntd: Swuluwnph b hwdwhbin. (2020)
hGwmwgnunigjwu  wpryntupnd  hwjnuwpbpybp &
ninhn hwdbdwwnwlwu Yuiudwsdnientu wpjwu dbo
gyniyngh dwlwpnuwyh W UW-h qupqugdwl nhu-
Uh dholt [38]: Unhutiup L hwdwhtin. (2014) 65 tipt-
fuwutiph dnun wnwowhwjwg hbnwgnunipniu Gu
wuglwgnb’ nwunwiuwuhpbine wpjwu gyniyngh L
UM-h dholt juwp U wwpgb Bu, np wpjwu gjni-
Yngh wnwybjwgnyu b dhohu YnugbUnpwghwubpp
qquhnpbu wybh pwpép Gu tint UM-ny Gpbuw-
utiph, pwu UM sniutignnutiph dnwin: Oguwagnpstiiny
(nghuwnhl ntigptupnu bpnnipyniup’ upwup bg-
nwlwgnti Bu, np Yuwuph wnweohl pwpwpeqw pu-
pwgpnud gniyngh dhohu Ynugbunpwghwih wép
nhulh gnponu & qupgqugnn UM-h hwdwp, npp
hwdwwwwnwufuwunud b dwuuwnhh W hwdwhbn.
(2020) pwgwhwynnidutiphu [39,40]: Cuwn Qwphph L
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hwdwhtin. (2020) htnwgnuinipjwu” wpjwu gntyn-
qh pwpépwgwsd dwlwpnuwyubpu wgnnwd Gu UM-h
htin wfunwswgnptu Yuwwydws VEGF-h W IGF-1-h
dwlwpnwlyubph htwn L gnpénud Gu hwdwhntus:
Auntfuwuhpnipyniuutpp gnyg Gu wnyby, np IGF-1-p
gwon Jwywpnwlu wpgbjwynd £ gwugwpuwnwuph
wunpubiph puwlwunu qupqugnuip® hwugbgutiiny
wbnwihu hotidhwih W dGd pwuwynigjwdp VEGF-h
wpunwnpnijwl, husu b hp htipphu hwugbgunud |
guilgwpwnwuph  wunputiph hhwtpypn h$tipw-
nhy thnthnfunigyniuutiph: UphUunyu dwdwuwl Gu-
pwnnynud £, np IGF-1-p dtindwgunud £ hbuny huw-
Yuwyniuntgyncup [41,42]:

Lwlwnwly Ywuuwnhih b hwdwhtn. (2020) tiq-
nwlwgnipyniuutipnh, Lah W hwdwhbn. (2021) db6-
wnwybipindnipniup pwgwhwjntp £ qqwih Juw
hhwtpghyGdhwh  wnunnniggwu W UM-h  dhole
owuubiph hwpwpbpwlygnigjwu Gogpunnudihg hbinn
wnwug nplb thnfuwwwlygwsdnigntu wpdwuwg-
nint gyniyngh dhohu dwlwpnwlutiph W U-h
hwowfuwwuntgjwu dhol: {hnbwpwn, ybpnhh-
2Jw| nuntduwuhpnieiniuubipp gnyg Gu wwihu, np
Ut-h nhulh gnpénuubipp wnwyb)] Yuwyws Gu hp-
wting hldhwih wlnnniejwu, pwu gniyngh gni-
gwuhputiph htinn [40,43]:

LGwndUunywu Jwn 2nowuh wuhwuunpwshuubipp
sniubiu qyniyngh Ynugbunpwughwih jupguynp-
Jwu qupgqugws hwdwlwpg W, hitnmbwpwp, wybih
qgujntu Gu ohtnynd gyntyngh Ynugbunmpwghwyh
wwwwunubph ywwndwdp: UWuhwu Unpwséhu-
utiph dnun huunyhup fubinwenipdwd wpuwnpni-
pjntup W huunt huwlwjniunygyniup hwugbgunad Gu
gyntyngh hndbinunwagh wwywlwpgwynpdwup [41]:

funptiqyuyh W hwdwhtn. (2019) hpwwwpwlyws
gpwwunigjwu whuwpyh dbe Ubpwnywd niuncd-
Uwuhpnipyniuutiph wnyjwubpp gnyg Bu wwihu, np
hhwbpghlbdhwu upnn £ hwdwpdbp UM-h nhu-
Yh gnponu b hhywunniejwu swupniejwl gnigwuh?
[33,44]: Updwuwagpytb| £, np UM-h htn juwyyws
b quniyngh pwpap Ynugbunpughwubiph punhw-
unip wanbigniggniup, wj ng el hhwtinghytidhwih
wnwudhu nbwptipp: <hwting hytdhy npwqutinh
pwuwyp W dwupnieyniup Unyuwbiu thnfuuwwyg-
Jwo Bu huswbu dbind, wjuwbiu £ swup wuwnhbwup
UM-h hwtwfuwlwunigjwu wbh htwn [44]:

Bupwnpdby £, np wju Yuwp wuydwuwdnpuwd
L htug qyniyngh” wunputinh Jpw waqnbgnipjwdp,
Ywd npw hhdpnid puwd huuni huh wqnbigniejwu
Ujwqguwu htnbwupny IGF-1-h dwlwpnwyh udwq-
dwdp: Pwgh npwuhg’ L Uinph W hwdwhtn. (2020)
wo2fuwwnnipjwu dbe hunmwlbigpt Gu hhwbipghyt-
dhwyh swupnipjwu b inbinnnieywu 26dtpp, npnughg
pwndp gnigwuhgutiph ntiupnud UM-h nhulp qqu-
Lhnptu wob| &, vwlwju wju ptdwh Jbpwpbpjuw
hGunwgnwuniegniuutipp uwwywehy Gu, L wuhpw-

26

dtipin BU [pwgnighs nuntduwuhpnigniuubp” wwp-
qbnt hwdwn, pE qnyngh huswhuh Ynugbunpw-
ghwutipu Gu hwugbiguncd UMt-h qupgqugdwu nhulyh
pwndpwgdwun [44]:

Lhynihqugqwsé htdngnphu

h |pnwdu, nwnwuwuhpybp £ gqhynhqugywsd
htidngnphuh (HbA1c) L UM-h dholt Yuuwp: Unduw-
up W Unieniuwdhu (2020) gnyg GU ik, np HbAlc-h
guon dwlwpnuwlubipp Yuwdws Gu ng wpnih-
$bpwwnhy, huy HbAlc-h pwpdp dwlwpnwlyubpp’
wpnih$tpwunhy UMk-h htwn: Gu hwuqudwupp hw-
Juwuwpwp ywjdwuwynpgws £ wywnnh wpjwu gpjnt-
Ungh wqgnbignipjwu W HbAlc-h Ubipwpgquunwyhu db-
wnwpnihly thnfuwlbpwydwdp, hugu hp htipphu pny| £
nwhu nhinwnybp HbAlc-h dwlwpnwlyp wuhwuub-
nh dnwin npwtiu UM-h yninBughw| phndwpytip: Cuwn
htnhuwlubph® wuhpwdtywn Bu (wjuwsww| wnw-
oswhwjwg hbwnwgnunigniuutp HbAlc-h W Uf+-h
dwlwpnwyubph dholt thnfujwwywdnigyniup hwu-
wmwwnbiint hwdwn [45]:

Upjwl pyhnubp

UM-h dpw (hyhnuhu thnfuwuwlniejwl fuw-
gupnnidubiph wanbgnigywu ybpwpbpjw] nuuncfuw-
uhpnipntlutipp uwlwywehy Gu [46]:

Lhnwagnuyb) 5 wnhwynubywhuh (APN) W UMt-p
qupgugdwu dhol Yuwp [46-49]: Bwpwwpshsubipu
wpwnwnpnd Bu ubpshu Yeuuwwlnhy uvwyhwnw-
Ynig® thunuih, npp Yuwpgquynpnud & (hwhrubiph
W qyniyngh Unipwhnfuwuwynipniup’ Uwwuwnb-
(nY dwpwwpepniutiph opuhnwgdwup b wpgbjwyb-
Iy hwhnutiph uhuptiqp” wnwhuny ujwqbtigutiny
wnjwl b wphgihgtiphnutiph U funGuntiphuh dw-
Yuwpnwyp: Nwuniduwuhpnigyniuubipp gnyg Gu b,
np UMN-ny wuhwu Unpwshuubipu ncubu APN-h wyb-
h gwsép dwlwpnwl hwdbdwnws wnnne wuhwu
Unpwashulbiph htiwn [46,47]:

Lhwnbwihup Yupnn Euwpgbijwytip ubindwuynejw-
nhqughwu® jupgqwynptiny ninnigph dbnniyugdwu
gnponu-a-h (TNF-a), IGF-1-h, Gplwpwonpw pwqduws-
hwgbigws odtiqu-3 Swpwwpenutinh (-3 LCPUFAS)
U VEGF-h dwlwpnwlyubipp 2htnynid” npwiuny huy
wpgbjwybiny UMt-h wnwowgnudp L qupgqugnidp:
Udbhu, Junwdwd dunitunp hwugbgunid £ wjuwh-
uh ghpénuubiph wwnwn-pulytippwihu tpwuudnigh-
wjh ujwqdwup, husyhuhp Gu IGF-1, ®-3 LCPUFA-UG-
np WAPN-p: Uw hwugbtigunid £ wuhwu unpwshuubph
dnwn Unpwhnfuwuwynipjwu fuwuqwpnwdutiph, hu-
unt huwjhu hwdwywnpgh wuhwunigjwu W huuny h-
Uwlwyntunggjwu: UM-ny GpGluwutiph dnuin (hwhn-
utiph U hunluwihuh dwlwpnwlutiph wgnbgnipyui
JGpwpbpjw) nuuniduwuhpnipjniuutpp uwlwywehy
Gu, husu pungontd £ | pwgnighs hGunwgnunnieniuut-
nh wuhpwdtipnnipniup [46,47,49]:



L. Sphgnpjwl

Uuhwuubiph ntinhunwwphw. fphnwwengbutiq W Y huhlw

Uwbpu

Uwbhup wughngbu gnpénu £, npp wwbhu-
E)-Ph-Rb) (apelin-APJ) hwdwlwnpgh dh dwuu £ Uyu
hwunhwnud £ wunpwjhu Eunnpbjwhu pehoutipnid
W hp nbipu niuh gwugwprwnwuph wughngbUbignd:
Uyuntwdbuwjuhy, 2htntynid wwbithup dwlwpnuwy-
utiph L UM-h dholt thnfuluwwwlygywéntpjwu onipe
hbunwgnwunigniuubpp hwlwuwlwu wpryniupubin
Gu wnydb: sdwup b hwdwhtn. (2022) UM-ny Unpw-
shuutiph wwqdwjnd wwbhup dJwwpnwyh wnwp-
pbpnigyntu s6U hwynuwpbpt] wnwug UM-h Unpw-
shuutiph hwdbdwwnigjwdp [20]:

Cuwn dtugh b hwdwhbn. (2023)" wpryniupubiph
mwpwpunienLejwlu gnpontd Jupnn 5 npnahs |hub
puinpwuph punipwgpbiph wuhwdwwwwnwufuwunt-
pyntuutipp, wjn pYnid” &S-u b udniph guwhwwndwl
dwdwuwlubpp [19]:

UjL gnpénuubp

Ywwwpghuwih U hwdwhtn. (2018) nLunwd-
Uwuhpniginiup dhindws & binbp U-h dwdwuwy
nn$uihuh U unpbwhub$phuh Ynndhg wughn-
qgbutigh Ywpgqwynpdwu htnwgnundwup: 8wugw-
pwnwupnd nn$wihuh dwlwpnwyh hwpwpbpw-
Jwu ujwgnudp W unptwyhubi$phuph hwpwpbpwywu
wop thnpdwpwpuwlwu UM-ny wnubinubiph dwabph
dnuin ubndwuyniywphqughwih  quqwpuwybunpu
hwuwnwwnnd Bu Unptwhubdphuh wpnwughngbu
L nn$wdhup hwlwwughngbu hwwynigniuub-
np UM-h qupgugdwu Il thnynid: Uynnthwunbing,
UMN-h wiunwpwuwlwu ubndwuynijwnphqughuwih
dbo npwug dwutwygnipjwu defuwuhqdutiph wywp-
qupwunudip ywhwusonid £ hinmwqw hGunwgnunie-
pincuutin [50]:

Unutiinubph  ppywséuny dwlwojws nbnp-
Unwwprhwh dnntin Yuwwwpwsd hbunwgnunni-
pjntup gnyg £ wyb|, np Gupwgwlgwpwnwu-
pwjhU [Bunhyhpniuwght - guwghu - ptipwwhwih
dhongny Ujniliph pohoutipnid VEGF-h Epuuynti-
upwih ujwqbignudp hwugbgunid £ Ynphgh  wp-
wmwphu 2tpinh pwpwydwu W VEGF-h npnp dubiph
wpunwquwundwu ujwqdwu [51]: Uyu nyjwiubpp
Jyuwynd &Bu, np hwlw-VEGF pbpwwhwih 62qg-
nhin nnquynpnudp Ywpnn £ wwhwwlub| VEGF-h
Uywpnwwwwnowwu nbpp” dhwdwdwuwl Yuufub-
(nY VEGF-h wybigntujht wywpynipjudp ww)-
dwuwynpws wuunpdw| wughngbubiqp: Pwgh
VEGF-hg, Ujnutiph pohgutiph Ynndhg wpuwnn-
ynid BU wy| gnponuubip, npnup Juwynud Gu gwu-
gupwnwuph tunnptijwhu pohoutinh puljw hsuti-
nh htwn: Uwuuwynpwwbiu, Upnitph pohsubtiphg
unwgywd Lnpphu [hqwunp Yuwwynid b Eunnpb-
lwjhu FZD4-h htwn' wlwnhywgubing wqnuwupw-
Uwjhu ntnh, npu waqnnd £ gwuguwpwnwuph wun-
puwynpdwlu Ypw [9]:

dwdwuwlwyhg hwlw-VEGF dhongutipp sbu
phpwiuwynpnd  wgnwuwuwihu  dhfuwuhquub-
np wundw| pwdwuynn Lunnptith pphoubtipnud, wy|
Jwwnd BU wwywybudwu dwpduph dbe wpunwnp-
ynn VEGF-h pwpdp YnugbUwnpwghwubipp: Npno
hwlw-VEGF gnpénuutip wpwwhnund Gu hwdw-
Ywpguwihu 2powuwnnigntu b Juwynid 2htnyp
Jwd wwqdwjh VEGF-h htinn [52]: Ruwghgnidwph
swihwpwduh nbbuywiwghwhu uphpywsd nruncd-
Uwuhpnigjwu htnhuwlubpp hwnnpnb) Gu wwg-
dwjnid VEGF-h dwlwpnwyh hetigdwu dwuhu wju
Unpwéhuubtiph dnwn, npnug Yuwwnwnyby b pbwghgnt-
dwph Ubpwpynd wwwybudwu dwpdup dbe, uw-
Yuwju Lpwuwwih Yuww sh hwpunuwpbpdb) 2 Yud 4
owpwperyw pupwgpntd punntujwsd swihwpwduh b
wwqdwjh VEGF dwlwpnwlubph dholt [52]: YLbip-
ohuubipu wénd tu UM-h" UCUN-h qupqugdwup
qnigpupwg [53]: Cwpdwih W hwdwhtn. (2020) hw-
dwawju' (wgbpwhu pbpwwhwu unyuwbu ujw-
qbgunid b hwdwlwpgquyhu VEGF dwlwpnwyutpp,
uwlwju wndjw ujwgnudp punpnadnid £ hwdbdw-
nwpwn gwop (wjunyeny [54]: Uju puwgwhwjinnid-
Utipp gnyg Gu wwihu, np swup Ut-ph b ULUM-h
nbwpnid 2powuwnynn VEGF-h dh dwup Ywpnn £
wpwnwquwnyb] wsph Ynndhg: dhntipp bW hwdwhtin.
(2020), Cwrnwp b hwdwhtn. (2019) hptiug nuncfuw-
uhpniggniuubipnud s6U gpwugt] wiwqdwih VEGF-h
dwlwpnwyh wnwpptipnigjniu nwuhphgndwph ub-
nwnpynuwihg 2 pwpwre wug' (wqbipwht pipwwhuwjh
hwdbdwuwn [55,56]: SYjw| wpryntupp Yupnn & wwj-
dwuwdnpwsd [hub] nwuhphgnidwph Yhuwnnipu-
pbpdwu wybih Yupt ywppbpnipyudp’ hwdbdw-
nwo wy| ntinwdhongutiph htwn: Quwjwé (wgbipwjhu
pniddwl  hwdbdwwnnigyudp wdhpbipgbiuyunh Yyh-
pwnndp sh pwywpwpb] uywuyws wpnyntupubi-
np, wjuntwdbuwjupy, wju wydd punniugws £ ULUL
Mwpbuh W ntinnpwyph Jwupsnipjwu (ML ud FDA)
ynndhg UM-ny unpwohuutiph pniddwu hwdwp:
Lnpwshuubph Ywd GpGfuwutiph dnn ppywsuwihu
uppbiup wwjdwuubpnd guwugwpwnwuph wughn-
gbutigh ypw hwlw-VEGF dhongutiph wqgnbgntpe)nt-
Up quwhwwbnt hwdwp wuhpwdtown Bu |pwgnighs
niuntduwuhpneeniuutin [57]:

Fnppnpwjhu gnpénuubp

Fnppnpwjhu gnpénuutiph nwuntduwuppnigyniup
hunwytgnt) £ UMt-h wunwséwagnudp b ywwnbw-
nwahwntpniup [58-61]:

{nhnigjwu pupwgpntd, huswybiu Jwpwlwl, wju-
wbu b unpwduwihu opqwuhquh hwdwlwpgqwhu
pnppnpnwdubipp dGswgunid Gu UM-ph Jwnwugp [62]:
Pugh npuwphg, dwjpwlwl opquuhqdh pnppnpujhu
wpéwgqwupp UwfuwdUurywl gpowund b wuhwu
Gpbuwih opqwuhquh wpdwgwupp hbwnsuunjwu
2powuntd yuwwywo b UM-h qupgqugdwu htwn: Lw-
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fuwduunjwu pnppnpnudp hphduwwund hynwudw-
Swpwunptu  hwuwnwwnyws funphnwduhnuhwn
hul unpwduh hGnduunywu pnppnpndp hhduwlw-
unud Wwjdwuwynpyws £ Junwdwd suunwpbpni-
Rjwl htin Yuwywsd ubwuhuny: Ybpohuu nmwpuwo-
Jwé pnppnpwjhu yhtwy b wbphuwwmw| 2pswuntd:
Uju dwjpwlwu opqwuhquh ntwlghwu L wpguwu-
nnd qunuynn wduhnunhly dGdppwuh funphnuwjpu
U pultipnpwjhu punwuputinh Jwpwyhu, pun npnud,
pwlntiphw| ywpwyp nhunynud £ npwtiu funphnuwd-
Uhnuhwnh wnwouwihu wwwbwn [63]: @t dnp, pb
wwnh pnppnpwjhu wipdwguupp dwup UM-h quip-
gugdwu wnwouwjhu nhulyh gnponu k [62]:
Ubwuhup hwdwlwpqwjhu pnppnpwjhb wpdw-
quwupdwu hwdwfunwuhoh wnbuwly L, npu wnw-
owunwd £ Jupwlwihu hwpnighsubiph (wn pynud’
pwlwnbiphwutbip, hpnwutbp b bwfuwybunwuhutn)
Utingnpontgywu htnmbwupny: dwugh b hwdwhbn.
(2019) Unnidhg LYwunwpywsd dhwnwybipinientp)nt-
Up pwgwhwjunb) b bwlwu Yuww ubwyuhuh W UM
qupgqwgdwu dholt [64]: Cun npnud, unpwouwhu
utiwuhuh Yun ulhqpp Ynnbywgynud b suiup U-h
htwn: b hwybndu, Junwdwd Unpwouwjhu ubiwy-
uhuph nbwptipp JGdwdwuuntpniup Yuwyws b ub-
nuwpqwunwihu Jupwyh htwn, hugp gnyg £ wwihu
wnubughw| Juuw dwpwlwu opqwuhqih hwdw-
Jwpqwjhu pnppnpdwl U Upwug Gpbluwubph dnun
U-h pwpdp nhuyh dhole [65]: Uwulwlwu ubiw-
upup Juwywsé £ UMk-h, hwnjwwbu, swup UM-
h, qupgugdwu htwn [64,65]: Ywugh U hwdwhbn.
(2019) ytipnugjw dbwnwybipniontpjwl wprynctupnid
Ggpwlwgpb| Gu, np ubwuhup ubpunnpbu Yuwyws
E UM-h swupnipjwu wunhbwuh htn hhjwunnt-
RJwU gwulwgwd thnynud, hwunlwuwbiu swup UM-h
nGwpnwd (I1-V thnybp). wfunwshu dwupbubph L
npuwlg nnpupuutiph Ynndhg wunpwjhu tunnptih
Juwudwu hbwnbwupny pwpdpwunwd b wunpubipp
wuwwbiphu (Gynghnutiph wnhtighugh b guugw-
pwnwuph dwup wunpubiph dbo dhypnppndpubiph
Guwynpdwu  Jwwugp: dbpohuubipu  fuwpwnnd
Gu wpjwu hnupp U wnwowgunid wunpwhu wp-
nwhnup: Fwgh npwuhg, nyjw| Yynunhgbunh dnwn
ptptuodwl wwwnbwnny dbswunid £ 2uswnwlwu
wupwywpwnpnigjwu  hwjwuwlwuntegntup:  Up-
njntupnwd htitmubiyuhuwihu ptptusnudp W hhwop-
uphwu wagnnd GU gwugwpwnwueh wbp$nighwh
Jpw U funpwgunwd guwuguwpwnwuph hatidhwu [64]:
Lbjnpndhjutiph pwuwyp pnppnpdwu wdbuwne-
nhn gnigwuhou £ Uh hGwnwgnunipniu gnyg L
wnyb, np UM-ng Junwdwd unpwshuutipu hpbiug
wnwohu wdunwd niubund Bu Ubjnpn$piubph wyb-
Lh dté pwuwy, pwu wnnne Jwnuwdwd unpwdhuub-
np: Lhjupndhi-thd$nghin hwpwptipwlgniegniup b
ppndpnghn-|hd$nghin hwpwpbipwlgnipniup wn-
wnbughw| pnppnpwjhu dwpybpubp Gu UMk-h wiu-

nnpn2dwu b YuwufuwwnbudwU hwdwnp [66,67]:

Lwdwlwpguwihu  hdntuwpnppnpwihtu — gnighsp
(SI) hwdbdwwnwpwp Unp gnigwuh &, npu h uyqpw-
ubi ogquwgnpoytip £ nputiu jupnupeowihu Yuwn-
ghundwjh JwuUfuwwbudwu gnighs: Uwlwju, wju
wjdd oqnwgnpsoynwd £ uwle pnppnpwjhu hhywu-
nnipjniuutiph wiunnpnodwu dwdwuwly [68]: Sl-p
hwaquplynud & (hd$nghuitiph, Ubjipndhiutiph b
ppndpnghwnutiph pwuwlhg, npnup ubplwjwgunid
Gu hndnunwunhl hwwuwpwyznnipjniup pnppn-
pwjhu, hdntuwjhu b ppndpnnpy yhtwlyubph dholo
[69]: SlI-p hwodwpyynd & hbnlyw) Ytpw. ppnd-
pnghwinubiph pwuwy x ubjnpndhubph pwuwly/ hd-
$nghwnutiph pwuwy [70]: Uynnqwup b hwdwhtn.
(2021) wnwehuutiphg Lhu, np Utinluwywgptighu Sl-p
npwbu UMt-h qupgqugdwl Juufuwwnbudwu gnp-
onu: Lpwup wwnqgb| Gu, np UM-nd wnwdwd un-
pwshulubpu niubund BU qquhnpbu wybh pwpén
SIl, pwu Jwnwdwd unpwshuubpu wnwug UM-h
[66]: Eyhuohph L hwdwhtin. (2023) nuntfuwuhpni-
pjntup wnpdwuwgpt| 5, np C-nbwlyunhy uvwyhwnw-
Yntg/wpnidhu hwpwpbpwygnigyniup (CAR) Yupnn
E Swnwjb| npwbiu UM-h qupqugdwu dwpytip [71]:
Ywuph wnwohu wdujw pupwgpnid CAR-p qquwh-
npbu wybh pwpép & (hund UM-nd Junwdwd un-
pwdhulbiph dnw, pwu wnwug Ut-h, b CAR-p unyu-
wtiu qquihnpbiu wdbiih pwpap £ tinki pnidynnutinh
dnuwn, pwl spniddwdubiph fudpnid, husp Gupwnpned
b, np Yuipnn £ AUt Yuw hinolunywlu pnppnpwjhu
yhtwyutiph b UM-p swupnipjwu dholi:

Spphup U hwdwhtin. (2023) bGpwuwjb| Gu hu-
wntintyyhu-th (IL-1) puinwiuhph ghinypuutiph uting-
nwyywsnieyniup  whphuwww] pnppnpdwl ke
ehpwiuwynpbing  npwlp’  pappnpuwjht - hhyw-
nnigyntutbph wudwnwug b wpryntuwybn pndned
hpwwuwgubnt bywwnwyny [72]:

UMt-ny b wnwug UM-h unpwshuubiph wwwytu-
dwu Jwpduh b wpgnituph udnubph htnwgnune-
pjwup uyhpywsd wotuwwmwupubipnud hhjwunubiph
dnwn gpwugyt] BU pnppnpwihu thnthnfunteyniuutip:
Lwqbpwjhu pniddwu pupwgpnid swup UM-ny un-
pwohuutiphg udnwnwd  wwwybudwu  dwpdup
htinnyh dbe gpuiugyty & dhypngihugh wybith wy-
nhywgyws pohgutinh U dwypndwgtinh wnljuyni-
RN, huswbiu bwl ghnnypuubiph® ubipwnywy IL-1-h
puyuwhsubiph ubphwynpnh (IL-1Ra) wwpniuwynt-
Wl wh” hwdbdwwnws Ybpwhulhs fudph’ puwshu
Ywwnwpwlwnny unpwéhuubiphg ybapgyws udnipub-
nh htiwn [73]:

LGwnwppphp 5, np dwup UM-nd unpwéhuub-
nh wpgntuputipu nutigh| Gu hwwpnppnpwjhu IL-
fRa-h qquwihnpbu wybh pwpsap Ynugbunpwghw'
hwibidwwnws phipl Ywd wnwug UM-h Unpwdohuub-
nh htiwn, husp dwnuwuonid £ wpgqwynpnn dbfuw-
uhquh wnluwjnigyncup [73]:
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IL-33-h nbpp UMt-h wjunwowgdwu dbe duncd
E wuhwjywn: UyuntwdBuwjupy, IL-33-h wybjwgnudp
Juwwyws b swup UM-h htwn, husp Gupwnpnud £, np
IL-33-p Ywpnn & ogqunwgnpdyb| npwbiu UM-h phn-
dwpybip: Upusl 32 swpwpwlwl Junwdwd sul-
nwpbipnientuhg dhusl 1500 ¢ pwony duyws un-
pwohuutiph dnunn hpwlwuwgywé nhunwpynidwihu
hbunwgnunigjwu dwdwuwly IL-33-p quwhwwnyb) &
wnpuwwph wpjwu W ohtnyh dbe UMt-ny Unpw-
shuutiph dnwin jwgbpwjhu pndnidu hpwlwuwg-
ubiinig wnwye U htwnn' hwdbdwwnygbiny gbunwgh-
nu wwphph L pwoh hwdwnpbh gnigwuhoutipny
JbGpwhuyhs fudpp hbwn: UMt fudpnid ynpuwjwph
wnjwl IL-33-h dwlwpnwyh gnigwuhoubpp dnun Gu
Gnb yGpwhuyhs fudph hwdwwywwnwufuwu gniguw-
Uhoubiphu, suwjwdé UM-ny unpwshuubiph dnin uwifu-
pwl pnidnudp Ybpohupu dwlwpnwyp 3.5 wuqwd
pwpén b GnG yepwhuyhs fudph hwdwwywwmwufuwu
gnigwuhoh hwdbdwwnnigjwdp, husp Yuwplnpnd £
IL-33-h ntipp npwbiu UMN-h phndwpytph [74]: Ldw-
Uwuwbiu, IL-37-h gnpswnnyep UMN-h wiunwswgdwu
dbio Uunyuwbiu wwng sk, pwuh np dhwju dby ncunwd-
Uwuhpnigjwu dbe £ ufwpwagpjwsd ntyndphUwum
IL-37-h oguhwanpondp dyubiph UM dnntinud [75]:
Ulubiphu, npnup htitmsuunywu 7-hg dhusl 12-pn opp
dadwgli| Gu 75% opuhgbuwghwih wwjdwuubipnid,
wjunthtilmb Gpwnwpdtb) Gu ppdwduwihu unpdw|
wuwydwuubin, ubpwpyyb) Bu 1, 5 wd 20 ug/q Jwnpd-
Uh pwoh hwoyny IL-37 Jwd wjwgbipn htnduurywu
12-nn,14-pn. L 16-pn optiphu: 17-pn. opp hGwnwgnun-
qwdo wspbipp gnyg U wnybif, np IL-37-ny pnidynnubi-
nh unun wybjwgt| £ ubndnuynyjwphqughwu, husp
Gupwnpnud k, np IL-37-p fupwunud £ wiunwpw-
Uwlywu wughngtiubgp: <wlw-IL-37 unwgwsd Gu-
pwiudpnid wju wgnbgnipniuu wpgbiwyyby & [75]):

IL-6-p pnppnpwliyywuwn ghwinbphu b, npp ntip &
fuwnnud pnppnpwjhu b hdntuwhu Wwwnwufuwu-
utiph dbe W hwunhuwund L pnppnpdwu Jwuhu
Jywjnn hpduwywu Juwn gnighwuhop: IL-8-U ntuh
pwqudwpehy gnpdéwnnyputin, npnug pyntd Gu Ubjn-
nndhubph  Ynunwynwdp pnppnpdwl  wypbipned,
pohoubtiph wnhtghwu, ninnigph wép, wughngbubi-
qp, Ubjpnuubph wwownwwunipjntup W ninbnwjhu
hjntujwéph quipgquignidp [61,76]:

Lhgpbup U hwdwhtin. (2018) ntuntduwuhnti Gu
pnppnpwihu gnpdnuutiph WIGF-1-h dwlwpnwyutipp
L UM-h dholt Yuwwp' gnyg wwiny, np pnppnpujhl
gnpdnuubpu ninnuyhnpbu fud wuninqnwyhnptu
wgnnud Gu UM-h qupqugdwu ypw [77]:

Fnppnpwuwwuwn  ghnnyhuubph pwpép (IL-6,
IL-8, TNF-a) L IGFBP-3-h qquwihnptiu guop dwlwn-
nwyubpp Yuwwyyws U UM-h qupqugdwu b fun-
pwgdwu htiwn [22]:

LGndUunywu  pnppnpwuwwunn  ghinnlyhuub-
nh Ynugbunpwghwubph pwpdpwgnip Yuwwoé

E IGF-1-h Jwlwpnwyubph L UM-h hGunqupqug-
dwlu hbw, pwuh np pnppnpwjhu gnponuubipp Yuw-
pnn Bu wpgbjwyt) IGF-1 ninnt npn2 pwnwnphsubin:
Cwuwn ghnnyhuutip IGF-1-h htwn Yhund BU wqnwu-
2wuwhu pwnwnphgutipp, huswhuhp Bu wpnwpe-
owjhu wqnuwlpwuny Yupguynpynn Yhuwq 1/2-p
L dhunngbu-wynhqwgywsd  wpnwnbhu  Yhuwgqp:
LEwnwgnunigniuubipp wwpgbp Bu, np wduhnupy
htGnnwynd IL-6 L IL-8 pnppnpwjhU gnpdnulbipp
Yuwwyws Gu UM-h qupgugdwu pwnpdn nhulh htwn
[58,78]: Uw hwdwhntus & Uwfunpn nwnifuwuh-
nnigjwl wpryntupubiphu, npnup Gupwnpb] Gu, np
wwqdwjnud IL-6 dwlwpnwyh pwpdpwgnudp Yu-
pnn L hwunbiu qu) npwbu Swup wunmhtwuh UMk-h
nhulyh gnpénu b (wgbpwihu pniddwu gnignid [59):
IL-6-h wop qqwihnpbu Yuwwyws b =1l thnh Uk-h
qupgwgdwu nhuyh htw, husp Gupwnpnd £ npw
Ywplnpnigyntup npuytiu Uk-h nhulyh uufuwwntbu-
dwu YELuuwdwpytip [78]: Pnwddwu gnignidubip ni-
utignn UM-ny Junwdwd unpwséhuubiph dnwn IL-8-p
qquhnptu wybh pwpép £, pwl wnwug pnidwlwu
dhowdwnnipywu UM-ny hhjwunubiph dnwn [58,61]:
Upnt] Uwjwd Sndwwh W hwdwhtn. (2021) ht-
wmwgnunijwlu bywwnwyp tnbp 5 unpwshuubiph
dnun waptiupy ULUM-h qupgugdwu bwfuwmnpw-
dwnpnn nhubyh gnpdnulbiph pwgwhwjnndp: Ni-
untduwuhpnigniup ubpwneb] £ 1-hu Jwd hGwnhu
2-pn gnunnt UCUM-ny 16 unpwshuubiph: Ybpwhulyhs
fudpnud Ubipwnyb| Gu hnhnigywu 34 2wpwpwlwu
dwdlytunny W Il jwd wybh gwop thnh UM-ny hh-
qwunutin: <&nhuwlubipp uinnigh| Gu unpwdhuutiph
Suturywu b hGinduunywu puntpwagptnh yGpwpbipjw
pdolwlwu gpwnnwfutipp. UCUM-ny hhywunutipu
ntutigt Gu hwywuwnmhnpbu wybh Gplwpwunle Yn-
dbhuwhu pipwwhw, wdtiih gusdn pwp (3S-h hw-
duwp) b pwywntpbdhwnd wybih pwpép hhywunw-
gnipnit’ UM-ny hhgwunubiph hwdbdwunnigjwdp:
Upluwyh pndnd ywhwuonn ULUM-ny hhjwun-
ubpp unwgtb| Bu wybh Gplwpwunle hununpnw pne-
dnud, wwgqdwih wybh 2wwn thnfububpwpynwdutip,
ntutigt| Gu utipthnpnpwjhu wpynituwgbinnid b 2htint-
Ynid htdngnphuh wybh gusp dwlwpnuwy [79]:

c2ruyu.snheE-83NkL

Quuwyws UM-h wiunwpwuwlwu hhdptiph, hus-
wbu vwl UM-p b BCUM-h Yphupluywu npulin-
pnudubiph  nwunwuwuhpnigjwup  uyhpywd  pwqg-
dwquwu hGwnwgnunigniuutphu, UM-p b UCUMt-h
qupgwgdwup  Uwywuwnnn  bwfuwnpwdwnpnn
gnhpdnulbtipp, npwug thnfuwgnbgniejwu wnwus-
Uwhwuwnynigjniuupp L wnyjw  ungninghwubiph
wwpengbubignud niubgws nbpp pwpniuwynd Gu
duw| pbph nuniduwuhpgws: Lpjwsd gnpdnuubiph’
wiunwpwuwlwu ubnjwuynijwphqughwih duw-
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ynpdwu U funpwgdwu dbfuwuhqdubpnd ‘ubipg-
pwyywontgjwl  wdpnnowlwl  pwgwhwjnnudp
wwhwuonwd £ hbwnwgw hwdwwywpthwly b dGsw-
swyw| hGwmwgnunnipyniuutin: “Lepnuojwp pbjwn-
pnud £ UM-h b UCUMN-h qupgugdwu W hpwhpnn
ghponuubiph, huswbu uwl, npwug waqnbgnipjwu
dbjuwuhqdubiph hbwn Juwwh nwunduwuhpnigjwu
wuhpwdbywnnipjniup, husu, wulwulws, Yuwywunh
pniddwl wnwppbpwyyws bW wybith wpryniuwybin
dnuinbignidutiph dowldwup:

Fugh npuwuhg, Ybpghu 10 wwphutiph ghuw-
Jwu gpwlwuntpjwu Ybpndnipjwl wpnyntupubinp

thwuwnnud BU nGnhunwwehwh fuunph® wnbunnu-
Ywu gnpdwnnyputiph hwdwpdtip duwynpdwu L
qupgqugdwu wwwhnydwup, huswbiu bwb Uk-h L
ULUM-h pniddwu wpnyniuwybnnygywu ypw wq-
nnn gnponuutiph funpwgywé nuntduwuhpnijwun
dhindws ybpouwlwu noncdubiph npnudwu wu-
hpwdtownnie)niup:
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ETIOPATHOGENESIS AND CLINICAL MANIFESTATIONS
OF RETINOPATHY OF PREMATURITY AND AGGRESSIVE
POSTERIOR RETINOPATHY OF PREMATURITY

Levon Grigoryan
Ophthalmological center after S.Malayan, Yerevan, Armenia

ABSTRACT

Background: Retinopathy of prematurity (ROP) is a vascular
proliferative disease of the retina that occurs in preterm infants,
causing blindness in approximately 50,000 children worldwide.

Aim: The purpose of this review is to summarize the cur-
rent literature on the etiopathogenesis and clinical manifesta-
tions of ROP and aggressive posterior ROP (APROP), based on
the analysis of published data.

Methods: About 80 sources of literature published on the
topic of research over the past 10 years were studied, the main
aspects of the etiology, pathogenesis, clinical manifestations,

concomitant conditions and predisposing factors of both ROP
and APROP were considered.

Results: The significance of a number of factors (gesta-
tional age, fetal weight at birth, the presence of infection, lipid
metabolism disorders, etc.) in the development of retinal an-
giogenesis disorders in premature newborns was highlighted.
The numerous, often contradictory data and interaction of
factors affecting the likelihood of the formation and develop-
ment ofROP and APROP were studied.

Conclusion: The literature review dictates the need for a
more in-depth study of the connection between the devel-
opment of various types of ROP with trigger factors and the
mechanisms of their implementation, which will undoubtedly
contribute to the development of differentiated and more ef-
fective treatment approaches.

Keywords: Retinopathy of prematurity; aggressive poste-
rior retinopathy of prematurity; pathogenesis, angiogenesis
of retina

STUOMNATOINEHE3 U KNINMHUYECKUE NMPOABIEHNA
PETUHOMATUWN HE[LOHOLLUEHHbIX U 3AHEN
ATPECCUBHOU PETUHOMATUN HE[JOHOLUEHHbIX

JleBoH [puropsax
Odranbmonoruyeckuii LeHTp umenn C.ManasHa, EpesaH, ApmeHna

ABCTPAKT

Beepgenue: PeTuHonatua HegoHoweHHbIx (PH) — cocyan-
cTo-npoandepaTBHoe 3abonesaHne CETHaTKM, BCTPEYatoLLe-
€CA Y HEAOHOLIEHHbIX HOBOPOMAEHHbIX, BbI3bIBAtOLLEE CNENOTY
npumepHo y 50,000 petent Bo Bcem mMupe.

Lenb: O606LLIEHNE AaHHbBIX COBPEMEHHO NUTEPATYpbl 06
3TMOMATOrEHESE W KIMHWYECKUX MpoABneHuax PH 1 3agHen
arpeccusHoi PH (3APH) Ha ocHoBe aHanusa u obobLieHwA
JaHHbIX U3YHEHHbIX HAMU NCCNESOBAHU.

MeTtoapbi: M3yyeHo okono 80 MCTOYHWMKOB NUTEPATYPbI,
ony6nMKoBaHHOM Mo Teme uccnefgosaHuA 3a nocnedHue 10
NET, paCCMOTPEHbI OCHOBHbIE aCMEKTbl STUONOTUW, MaTOreHe-
33 KNUHWYECKNX NPOABNEHWUIA, COMYTCTBYHOLLMX COCTOAHUI W
npeapacrnonaratoLyx ¢pakTopos Kak PH, Tak n 3APH.

PesynbTatbli: OcCBelleHa 3Ha4YMMOCTb pAfa  ¢$akTopos
(Cpoku rectauuu, BeC Naofa Npu pOXKAEHUN, HaNu4ne NHPeK-
LMW, HapylleHne NMNuAHOro obMenHa v Ap.) 4nA passuTumA
HapyLWEeHWA aHrMOreHe3a CEeTYaTKM Y HEAOHOLLUEHHbIX HOBO-
POXAEHHbIX. HecMOTpA Ha MHOrOYWCAEHHbIE WCCNEfoBaHMA
MaTOreHETUYECKNX OCHOB, Mpeapacrnonaratolyx ¢akTopos,
TaKXKE KaK M OCHOBHbIX M COMYTCTBYHOLLMX KIMHUYECKMX MpOo-
ABNEHWUIA, TEM HE MEHEE, Pe3ynbTaTbl UCCAEAOBAHMI y4acTHA
3Tnx $aKTOpOB B MAaTONOTMYECKOW HEOBACKYAAPU3ALIMM U UX
BO3AEMCTBUM Ha BEPOATHOCTb GOPMUPOBaHMA U pa3suTna PH
1 3APH copeprkaT NpOTUBOPEYMBLIE JaHHbIE.

3akntouyeHue: BbilLen3noKeHHOE AUKTYET HEOHXOAMMOCTb
6onee rnyboKoro 13yvyeHus CBA3WN pas3BUTUA pasNNYHbIX BULOB
PH c TpurrepHbiMn dakTopamun 1 MEXaHU3MaMU UX UMMNEMEH-
TaLyK, 4TO HECOMHEHHO GyAeT Cnoco6CTBOBaTb pa3paboTke
anddepeHLrpoBaHHbIX 1 6onee 3GOEKTVBHbLIX MOAXOAOB K
NeYEeHto.

Knroueaswvie cnosa: pemuHonamus HeaOHOUJeHHbIX,
aepeccusHaA 300HAA pemuHonamusd HeaOHOLLleHHbIX, namo-
2eHe3, AHeuo02eHe3 cemyameu.



U. Uwuwdjwu, L. Quidwjwlu

huyptinhuwdhdbnhlyubip. wninnhdniu W ujnipwhnfuwbwlwihu fuwugqupnidutip

hiuureShuh LuUuunryuerp
ur-snhuudeSNke-8NKLL ULNRSNhUNRL B4
L3Nk-UPNULULWUBHL ULSUMNRUTLEND
dUUULUbN. GrUbULNREESUL UNMLUNMY

Updhut U. Uwuwdjwu®, Lphunhuw M Quidwjjwu

EpGpniup pdo2gulwu YEunpn,

Epluwu, Lwjwutnwu

Udnwptljwuh wuy. Unnnowwwhnipjwlu
wqquwihu huuwnhwnin, Gplwu, Lwjwunwlu

“Ununwluinwyhu htinhuwl. sanamyan.2012@mail.ru
DOI: 10.54235/27382737-2025.v5.2-04

Lbnyuwjwgybig/Received 20.03.25: Gpwfunuytig/Reviewed
02.05.25: Cunntuytig/Accepted 02.05.25:

uueneuva-hr

Lwwwnuwly. Lhpnot| bW wdthniht] wnunnhdniu
phptinhnhwuiny, hhdwunwghu dwpywlwdwdp b
puh opunpniyinhy wwunkny nwnwuwnn hhywun-
utiph  Unipwihnfuwuwynigjwu Yypw hulypbiinpup
hwdwynpnutiph (hL) wqnbignipjwu dbfuwuhquub-
nh wnwuduwhwuwynigyntuubpp:

Upnyniupubp.  Nuniduwuhpdws  wnydjwiubiph
ybpnwdnigyniup (Ybpohu 5 wnwpnud hpwwwpwy-
qwo wdbh pwu 80 ghunwlwu wofuwwnnipniu)
gnyg Lt wyb|, np hL{-ubiph pnnwéd wqnbignipyniu-
utipp phptinhnhwh pupwgph U Unipwhnfuwlw-
Ynigywl whwnhynipjwu ypw inyjw| Ynuinhugbumnh
wmwppbp ynwnijwghwubpnd pwywywuhu hwyw-
uwlwu bu, husp hwunwwnnd  hGunwqw, wybih
funp nwnwduwuhpnigynibutiph - wuglugdwu  wu-
hpwdtpwnigniup: Pwgh npwuhg, h{-ubph® wni-

wnhuntu phptinhnhinh pniddwu  pwnwnphsubiph
htwin hwdwlygws phpwwhwih 2wn wuwblunubp

ntnlu dunud Bu pbph nwuniduwuhpyws:

Gqpuwlwgnipniu. Jdbpnugjwihg pfund L hh-
qwunutiph wju puwnpwuph Jwpdwl owwnhdw
ninhubip quubint wuhpwdtounnipniup: Uwuuw-
ynpwuwbiu, wnunnhdntu phptinhnhwunny, twpww-
Jwdwdp W pup opunpniyinhy wwunth hwdwfu-
wwuhony hhwunubiph  Unipwihnfuwuwyniejwu
Ypw  hL-ubiph  wwpptip fudptiph - wqntigniejwu
yGpnwdnipjwup dhindwé nwuniduwuhpnigniuubipp
Juwwuwnbu wyn hhjwunutiph Juwpdwu owunhdw-
(wgywsd nwqdwdwpnigjwu dywydwup W hpwlw-
Uwgdwup:

Lhduwpwnbp. hulptinhuh hwdwlnpn, wni-
tnnhdnil phntnhnhwn, dwnpwwlhuwinid, puh opuwin-
nnilinhd wugunk

LEMrUONkE-3NRL

huswbu hwjwnuh £, hhwynphptingny hhjwunub-
nh dnwin huypbinphuwihu hnpdnuubipp, hwnlwwbu
huyptbinpuwihu hwdwlwpgh «wuhwwywn wpdw-
quupp», Gupwpyynd Gu qquih thnthnfuntejniu-
utiph: Uwutwynpwwbiu, twwbu thnthnfuynd k
huyptiinhuwjhu hwdwlwpgh wlnhynientup hh-
wnpebphngh 2nlydwu dwdwuwy [1,2]:

Jdbpohu wmwphubiphu qniyugnuwudwu wbw-
nhn-1-h puwhsutiph hwdwynpnubiph (FLN-1 CL-
utin, wugq|.” Glucagon-like peptide-1 receptor agonists,
GLP-1 RAs) Yhpwnnidp qquihnpbu wob| £, husp hb-
wmwgnunnnubiph nwnpnigniup pubink] £ wyn fudph
ntnwdhongutiph Ypw' Unipwihnfuwuwlwihu pb-
nnwdutiph Jupdwu, huswybu bwl pwqdwehy pwp-
nnipjniuutiph htunbwupubipp dbndbnt uywunwyny:

GUMN-1 CL-ubiph wqnbgnigntup npuunpyned
huuni huh wpunwquwudwu fupwudwu, qpntyuwgn-

Uh wpunwqwundwu wpgbjwldwu b utnwdnpuh nw-
wmwpldwu nwunwnbgdwu Gpunyputpny [3]:
Uyuntwdbuwjupy, pbl SUN-1 CL-ubph wqnbtigni-
pintup - ghytidhy Yupquyhtwlh Yupgquynpduw,
pw2h Ynpunnh b qupybpwluwihu dupdwu ujwqbig-
dwu wnnuwing jwjunpbu thwunwgpywsd &, pwq-
dwpehy nwnifuwuhpnieniubin Yuplnpnud Gu w-
hwuwdl gtindh (49%) gnpdniubingywu ypw npw
wqnbgnipjwlu wpqupwudwlu wuhpwdbwnnip)ni-
up, dwuuwynpwwbiu YS-h hnpdnuubiph pwpn thn-
fuwgnbignigniuutph - W Unipwithnfuwuwynipjwu
htiin npwug thnfujwuwywlygwsénipjwu hwdwwnbipu-
nnd: {nwubijuh U hwdwhtn. (2021) Ywpshpny, 4S-h
hhywunnteniuutiph gniqulgnidp Ujnipwihnfuwuw-
Guyhu' fuwuqupnufutinh htiv (2-pn nhwh 2wpuw-
nwjhu nhwpbin® T2, Swpywlwnud) pungsnd L
Yuwplnpnud £ 4S-h wnunnhdntu wiuinwhwnpnudubiph
W Ujnipwthnfuwuwywihu fuwugwpnidutiph dhol Yu-
wp, hush dwupwypyhwin nwunwfuwuppnieniup Yogup
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wpryniuwybinnpbu Juqdwlbpwb] unipwihnfuw-
Uwnipjwu hhqwunnigyniuubiph yupnudp” ninnuiyp-
npbu waqntiiny Y4S-h gnpédniutinugywu Yypw [4]:

Yeunwuwlwu dnnbubph ypw Yuunwpws ni-
untduwuhpnieniuutipp gnyg Gu wnygb, np LN
CL-utiph Yhpwnnudp YS-h C pohoubipnnid wnw-
swgund b wiunwpwuwlwu thnthnfunggniuubp’
hhwbpwwghwh b wnbundwh wunhtwluwywu
suwynpdwdp [5]: Quuyws FLN-1 LL-ny pnidynn
hpJwunutph dnun YS-h pwnglinh hwjwuwywu
wbdh nhuyh YGpwpbpjw vwiiuwlywu nuntfuwup-
nnipncuubphu’ Yhuhlwlwu thnpdwpynwdutbiph bip-
Ywpwdwdlbn wpnyntupubipp hwugbtigpt] Gu uwq
nhulh Jbpwptinjw) bupshphu' pujg U wjuubu gbi-
wbind ptdwh JbGpwpbpw] hwdwluwpgwsd hb-
tnwgnunntpjwu wuhpwdbownyeniup:

Lwoygh wnubiny YS-h wiunwhwpnudubph hw-
twfuwyh nbwpbpp wiunmwpwuwwu dwpuywlw-
dwlu U C2S-h dwdwuwl' dh 2wpp hbunwgnunnn-
Utip dwupwdwuunpbu nwuniduwuhpbp b quwhwuntg
tu GuN-1 CL-ubiph Yhpwndwu b YS-h fuwuqu-
pnufubiph wnweowgdwu dholt huwp® dhindwd |hub-
[Ny YS-h nhupniuyghw ntutignn hhywunutiph dnwn
wwngntpntu dingutp FLMN-1 CL-ubiph Yhpwndwu
wuywnwugnigjwu hwpgbipnd: Fugh npwuhg, guw-
hwwnyb| b wpwpwiunny hhywunubipph dnun LN
CL-utiph Yhpwndwu nbwpnid 4S-h gnpdwnnyph
wwppbpwlwu uwnnigndubiph wugluwgdwu  wu-
hpwdtigunnigyniup [5]:

Ywhwuwdby qtindéh gnpéwnnypeh b

Unipwihnjuwuwlwjhu fjuwugupdwu

dholt thnjuljwwyjwénieyniup

4S-h nhu$niuyghwu b CH2S-u Yhuhluwlhwu
wpwynhuwnd hwbwfu hwunhwynn b hwdwyg-
Jwé whunwpwuwlwu yhtwlubp Gu: Cwpwpwjhu
nhwpbiwn  sniubignn hhjwunutph  hwdbdwwnni-
pjwdp, U hhubpehptingp, U hhunphptingp wybijh
hwowlu Gu hwunhwntd 1-hu nhwh 2wpwpwjhu nh-
wpbwnny hhwunutiph dnun [6]:

Cuwn Ubuwnnun Uwpuninh b hwdwhtin. (2016) pun-
hwunip wqqupuwysnipjwl hwdbdwunnyejudp YS-h
nhudniuyghwih  tnwpwsjwodnigniup  qqwihnpbu
wybh pwpdp £ TH2S-ny hhdwunubiph gpowundd [7]:

NMuwdwu b hwdwhtin. (2013) hwjwnub) Gu, np 386
swihwhwu nhwpbwhbubph 14.7%-p uwl niubgh|
E dS-h hhdwunnipniu [8]: YS-h nhubniuyghwih
Udwuwwnhy nwpwdywdnigntu hwymuwpbndb| &
Uwl {ntbwunwup (12.3%), Uwniywl Upwphwih
(16%), Fpwghihwih (14.7%), {npnuwuwuh (12.5%) nh-
wpbwnpyutiph dnwn [1]: (Fdny 36 wnpjnip Ubipwnwsé
gpwlwunigjwu dh hwdwlwpgwsd wluwny wp-
Gwlwgptip £ tupwyhuhbulwu hhunphptingh L
Unipwihnuwuwywihu - wiutnwhwpnudubiph - dhole
Yuwuw 10.2% nGwpbipnud [9]:
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4G-h gnpdwnnyph L unipwihnfuwuwynipjwu
hhwunnigyniuutinh  dhole  thnfuhwpwpbipnip)niu-
utiph nwnwfuwuhpnieintup hwugbignt) § wju Gg-
pwlwgnipjwu, np Y4S-h hnpdnuubpu wgnnud Gu
gyniyngh b dwpwwyhu thnfuwiwynipjul Yunpgui-
dnpdwu Ypw, hwnjwuwbu phpwfuwihu wjuwyhuh
opquuutpnd  Ywd hjnwjwdpubipnid, huswhupp
Gu pwpnp, Ydwhupwhu dywuubpp, Gupwunw-
dnpuwjhu gbinép (5US), dwpwwhu hyntudwopp b
Yaunpnuwywu Wwpnwihu hwdwlwpgp (YL [1]:

Udbhu, npn2 nwuntduwuhpnipniuutbip nhunwp-
yb Bu wshuweopwihu hnfuwuwynigjwu b YS-h
pwngytnh dhol Yuwwp dwulwynpwubiv Juwuwug
dnwn: 8bnu U hwdwhbin. (2014) hpbug Juunwpwsé
dinwybipindnigjwdp thwuwnb) Bu, np pwpwnpwifu-
nny hhjwunutph dnun pwngltinnd hhywunwuw-
(Nt Junwugp 20%-ny pwnép & [10]: huunyhuwyw-
jntuntpyniup, nhughytdhwu, dwpduh quugywséh
gnighsp (UR8) U quipllipwljwihu gtipéuznudp qqui-
Lhnptu dGdwgunid Bu 4S-h pwngltinh qupgug-
dwu nhuyp: Sbphuunyhubdhwu Yuwpnn £ ujwqbig-
Uk poowjhu wuwnuwningp b Uwwuwntip pohoutinh
pwqdwgdwlup huunihuph L puunyhbwudwl wbh
gnponu-1-h (hUS-1) dhongny [M]: Lwuwnyb) E, np
huunuhuwjhu pulwihsubipp qtipbpuwptiuhugh tGu
tupwpyynid 4S-h ninnigpubiph dwdwuwl' «wq-
nwpwpbiny» YS-h pwngytinh qupqugdwu hwwn-
Ywwbu Juwn thnyp [12]: Udbhu, dwnu b hwdw-
htin. (2022), Fptunwu b hwdwhtin. (2024) L Upnt
Upwpu nt hwdwhtin. (2024) hptug nuntduwuhpne-
pjniuutipnud gnyg Gu wnyb, np gbphuunyhubdhwu
W puunihUwlwjntuniginiup qqwihnpbu uwywsd
GU 1S3-h pwnglbinwounipjwu W pwngltinh «wagpb-
uhyntejwlu htiwny [13-15]:

FUMN-1 L<L-ubph gnpénnnipjwu

dbjuwuhquubpp

FUMN-1 CL-ubiph Yhpwndwu Yypw hhduwsd pni-
dnudp qnyngh dwlwpnwyp ybpwhuynd & pwqg-
dwpehy dbfuwuhquutipny, W hGunwgnunnigniuutipp
gnyg Gu wybil, np wju ntiwpnid gyniyngh ubipphu
punniuntdu wnweowgunwd b huunyhuh wybh Jdté
wpunwqwunnd, pwl  ubpbpwlwhu  ubpdnidni-
dp: Uyu tpbnypp «qunwdwnpndy Gu FULN-1 wnb-
utinquiinhy  (EuwntipnEunnyphu) hnpdnup L uwnw-
dnpu-wngbjwyhy whwwnhnp Yud gyniyng-Yufujwg
huunthununpny wynihybwwhnp (M, wug|.” gas-
tro-inhibitory peptide Ywd glucose-dependent insuli-
notropic polypeptide, GIP), npnup tpyntuu k| Jhwdw-
dwlwl bywuwnnid Bu huuniyhuh wpunwqwundwup
(Mwwnbp 1), npp 2wpniuwwpwp Juwnpwpuwunid §
C2S-nyd hhwunutiph dnwn [16]: FLN-1-p L FhN-p
«huyptiwmhUwihu» hnpdnuubip Gu, npnup wpunw-
quuwnyntd Bu vuntun punniubint pupwgpnd gpnt-
Ungh, uwhwwlnigh, dwpwh punniunwdhg b Gjw-
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Muwnlbp 1. Gniugnuwudwu ybwwunhn-1-p (FLN-1) Lywu-
wnwd £ huuny huh wpunwquwndwup: Fhybiwynhnhp ybwyunh-
nwq-4-p ("FNN-4) ttinpnid £ FLN-1-h whiwwnhnwjhu 2npwu
Ala-8-h U Glu-9-h dholi: FLM-1L" FUN-1-h puluwihs: Cuwn phy 1
hndwu:

unwihg hbwnn: “tpwup wwwhndnd Bu  uuncun
punniubiint b huuniyhup wpnwquundwu dhole $h-
ghninghwywu thnfuywwwlgywsnieiniup [16,17]:
GUMN-1C-h fupwunwip gnpsh L qggnud pupn
Ubippoowjhu  wqnwuowuwjhu  Juwulwn, npu
wywpwynd £ wypnunbhu 4huwg U-h (MYU) ninne
wywnhywgdwdp’ ghyhly wnbunghu dhw$nupwnp
(qUU®) wnwowgdwu dhongny (Mwwnybip 2): GUS-
hg quun, FLN-1C-ubip wnlyw GuU wj| hynujwsdpub-
pnud b® pnpbip, Gpphywdubp, YL, unwdnpu, up-
tnwdlwu b wunpwhu Bunnet [17]:
huyptwnhuutipp wbwwnhnwhu hnpdnuutp Gu,
npnup wpwnwquwnynd Gu wnhputiphg b ninbnwp-
Uhg' b ywwwufuwu vuunwuniebph uywndwu, U
hhduwlwuntd gnpédned Gu wpjwu 2hnyh qpntyngp
hotigdwu U hwgbigwénipjwu pwpdpwgdwu dbfuw-
Uphquny: FLN-1-p L GhN-p Ynpwhnfuwuwlwjhu
hwdwlunwuhoh pniddwu hwdwp ogunwagnpsdynn
huyptiinhuwjhu hnpdnuutiph wuwnqutip Gu: GLM-
1-p 30 wdhuwppeniutiphg pwnjwgwsd wbwwhnwihu
npw £, npu wpnwnpdnud £ FuntipnBunnyphu L
pohoutiph Ynnuhg quinwnnt hinwnhp hwunygwontd,
hwuwn wnhpnd U nintinwpuh dGuwynp nunne (trac-
tus solitarius) Utijpnuutiph Ynphqutipnud: Uju 5US-h
B-pohsoubinnid fupwunud £ hUuniyhuh wpwwnpni-
pjntup qyniyng-Ywfuyw duny L ujwqbigundd b
EUS-h a-pohoubtinhg qntywagnup wpnwqwnnidp:
GUMN-1-p pnnunud L uwl [pwgnighs wpunwbupwu-
nwdnpuwgbindwihu  wgnbignigniuubp’ ninnuwyh-
npbu tuotind wpunpdwyh YEunpnup L nwunw-
nbigubiny uwmwdnpuh nwwwpynwip® npwuny huy

Unhph nuwiigp

utd

win f - -]

wrl el
guUS e

K+, Myl o

]

Muwnlbp 2. LEppoowihu wgnwupwuwihu Yuwulwnh ufubdw,
npwntin gntywgnuwudwu whwwnhn-1-p (FLN-1) fupwuntd b
huunthuh wpunwquwunnudp Bupwunwdnpuwgbingh B pohoubi-
pnud: UBD" wntunghubindnupwn, FLN-1C" FLN-1-h puluwhs,
MU wpnnbhu Yhuwg U, guUS" ghyihy wnbunghu dhwhnu-
$wwn: Cun phy 1 hndwu:

nidtinugubin hwgbgwénipjwl qgugnnnieniup
L pnywgubind uunitun punncubine guwuynigyncup:
GhN-p 4-wdhuwpeniutphg pwnlugws wbwunhn
E, npu wpnwqwnynid £ 12-dwnbyw wnhph U pw-
nwl wnhputiph K pohgutinh Ynndhg: Uju Gunt
whbwwnhnwjpu hnpdnup fupwuynud £ wnhpubipnud
ayntyngh gbipoudnjwpnipjwdp’ wnwewgubiny hu-
unt huh wpunwquunnwd: Lwogh wnubiny wju hwwn-
Ynipgniutbpp” dwpywlwdwu b TH2S-h pniddwu
uwwwnwyny Yyhpwnynn FLN-1 L FhN hwdwynpn-
ubipp Gupwpyyb| Gu hunbuupy nbnwpwuwlwu
hbGunwgnwunigniuutiph [18]:

Npn2  nwnuwfuwuhpnigniuup wpdwuwgpb
Gu GUN-1C-Ubph wnluwnieniup Juwpnuwpshoubi-
npnud [19], US-h C L wy wmbuwyh pohoutipnid [20]:
Oppuwyy, <6u L hwdwhtn. (2017) hpwlwuwgpby
LU hGwnwgnuinienit® nwnfuwuhpbing huuneh-
Uwjhu puywihsubiph, PUS-1 puwhsubiph (PUS-1C)
L FUMN-1L-utiph wpwnwhwynywéntpyntup (bpuwnti-
uhwu) YSG-h wnnne hjnwujwépubtipnud, YS-h ww-
whywp pwngytinp (UML) hjntujwspubipned b 4L
pohoutipnud, huswbu Uwl huuniyhuh wuwnqub-
nh W FLN-1 CL-ubiph wnwnbughw ntipp pohsutinh
pwqdwgdwu b Eubipquihnfuwuwynigjwu dbe [21]:

Uty wy| hGulhwgnuniejwdp Pntiuu nt hwdwhbn.
(2013) nunwfuwuhptip U wnubnh W dwpnne YS-h
pohoutiph wnwouwjhu Ynywnipwutipp” C pohoubi-
nnud FULN-1C-ubiph Lpuwypbiuhwu nu gnpdwnnypep
guwhwwbint bwywwnwyny: Uyu hbunwgnunniejuu
puprwgpntd, h tnwppbpnigntu Jwpnnt wnwouwjihu
C pohgutiph, FLN-AL-ubiph Epuwyptiuhw nhudby b
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Jhwju wnubinh wnwoluwjhu C pohoubipnud: GFLM-
1 C{-ubipny fupwunwip hwugbgnt| & Yuwighwnnuh-
Uh wpnwqwundwu b Epuyptuhwih swhwynp wéh
wnubinubiph YS-h wnwoUwihu Yniinnipwubpnd:
Uhusntin dwpnnt YS-h  Ynyinnipuiubipnd GULM-
1 CL-ubipphu ns Uh gnpdwnnipwihu wpdwgqwup sh
gpwugyb, husp yyuynd £ wju dwuhu, np dwpnnt
C pohoutipp gnponn FLN-1C-Ubiph 2w guop dw-
Ywpnuwy ntubu Ywd |hnyhu gniply Bu npwughg: Uy-
uniwdbuwjuhy, sh Yuwpbh pwgwnt), np dwpnnt
4S-h wnwuwjhu Yniinnipwubipnd FLN-1 LL-ub-
nhu wpdwqwupbint pwgwwjnipintup wwjdwuw-
Ynpws £ C pohoutiph guop wnnlnuny b fuiighun-
Uhuh 2w guwén wpnwqwundwdp, husp huwpwynp
sE hwynuwptipt] wuglwgynn yGpnugjw| hGnwgn-
nnjwl ube Yhpwnywd dhpnnutipny [22]:

Lowuwldwu gnignifubpp

b Yhpwndwlu Gnwuwlubtpp

UnwohU ptipwwlnhy FLMN-1 CL-u Epubiuwnhn-
4-u bp’ pnibwwnwd dnnbiup (Heloderma suspectum)
pphg unwgywséd puwlwu whwwhnwhu hnpdnu,
npp gnigwpbipnud b GUM-1-h htinn hwdbdwunbh
wywhynieyniu, uwlwju odnjws £ wybh Gplwn
Yhuwwpnhdwu  wwppbipnieywdp’  nhwbwnhnhy
whbwwhnwqg 4-h (M*NN-4) ufwwndwdp hp pwpdp
Yuwjniuntgjwu gunphpd, husp pwgwwpynid & 66inp-
dwu wbnnd Ala-8-h" Gly-8-ny  thnfuwphudwdp:
CH2S-ny swihwhwuubph dnn wpjwu qntyngh
dwlwpnwyh hobigdwu uywunwyny LUL Mwpbuh
W nbnnpwjph upsnueyniup (M, wug(. Food and
Drug Administration, FDA) pnyjwwnb| £ EpubUwunh-
nh wwpbuwnbpw| Yphpwnnidp h hwybndu uuunw-
Gupgh W $hqhlulwu wpdniggniuutinh:

swpwuwlwdwu  wnwpwsywontpintup  ybpshu
dwdwuwlubpnud gqquihnpbu wotb| £, b ubpyujnidu
npw pniddwu hwdwp wwywgnigwd wuynwugni-
pjwdp W wpryntuwybwnigjwdp phs ninwdheongubin
Ywu: Uw npnb| £ hGumwgnunnnubphu ¢+2S-ny W
twpwwlwnwng  nmwnwwnnutiph dnin quwhw-
wbi| [hpwqnunhnh wqntignigniup dwpduh puigh
U rwubihnigjwu ypw: LG Mtnith W hwdwhtn. (2017)
Ynndhg wughwgywsé hbunwgnunigjwl dwdwuwy
thpwqynunhnny pnwdynn - dwutwyhgubipp pugh
qquwih Ynpnwun Bu niubigh]” hwdbdwnws wiugh-
pnjny pnidynnubiph htiwn, husu nintygdt) £ ghpni-
pjwu htn Juwyws npn2 nhulwihu gnpdnuubiph
stqnpwgdwdp [29]:

FUMN-1 CL-ubph wgnbignipintup dwpduh pwoh
Jpw nwnwuwuhpytby & pwqdwehy htunwgnunnn-
utiph Yynnuhg: CH2S-nd nwnwwnn dadwhwuwy-
utiph dnwn SBwnh L hwdwhtn. (2024) ynndhg Yuw-
wmwnyws  dhanwdbipineniyeniup hwdbdwnb L
quwhwuwb| £ 16 mwpptip SLN-1 CL-ubph wprynte-
uwdtnneiniup gihlihl YwnguyhGwlh huln-

36

nnipjwu, dwpdup pwzh U huhnwhu wypndhiutiph
wnndny [23]: Uwuuwynpwuwbiu, dwpduh pwoh thn-
thnfunigyniuutiph guwhwwndwu hwdwp Ubpwnyb) b
53 htwnwgnuinipyniu’ 21349 Jwuuwyhgubiph ubipg-
pwydwdp: <bnhuwlyubipp Ggpwlwgpt Gu, np Yug-
phuwmhnh L ubdwaqninhnh hwdwnpniegniup Gnb|
E wdbuwwpryniuwybn FUN-1 CL4-u Jwpduh pwgp
Ujwgbigubnt hwdwp: Pwgh wyn, wmhpgbwwwhnp,
nbGnwuwpninhwnp, opdnghwypnup,  ubdwgninh-
np W thpwgynunhnp unguybiu gnyg Bu iyt puigh
qquih Ynpnwin® ywgbpnh hwdbdwunnuewdp [23):

Uwnptimnup b hwdwhtin. (2023) uwwpwd hb-
wmwgnunipjwu dwdwuwly dwpduh pwoh ypw ub-
dwgqynunhnh wgnbgnigniup qguwhwwdbp b owyg
FUNA CL-utiph, wyn pynud” (hpwqynunhnh, Ep-
ubUwwhnh, nnywgynunhnh b SULN-1/GhMN pu-
Guihsutinh Ypluwyh hwdwynpn whpgbywnhnh
hwdtdwwnnigjwdp: Spwlwunigjwu nyjw ybpine-
onLpjwu wpryntupubipp gnyg &u wnydb, np EH2S-ny
hhwunutph dnwn ubdwgnunhnp bywuwnnd |
pwoh ujwqdwup dninwynpwwbu 1-2%-ny jnipw-
pwugintp 10 owpwep vbYy wuqwd b wybih wpryne-
Uwybwn £, pwu dnw FUN-1 CL-ubipp, pwgwnni-
pjwdp wnhpgbwwwhnh: Lwoh Ynpniunp hwbwfu
wydbh Vpwuwlwph £ bnbp ubdwanunphnh wyb-
Lh pwpép swhwpwdhuubiph nbwpnid, pun npnud
1.0 dg Gupwdwolwihu Ubpdnwnudp tnbp £ wdb-
Uwwpryntuwybn  pnidndp’ wnwug  wugwulwih
Gpunyputiph [24]

LEpywynudu hwuwubih Gu SULN-1 CL-ubiph Upw-
Uwlydwu nwppbip ufubdwubp, npnug nbwpnid nt-
nwdhongh punniundip nwwnwuynd § opwlwu 1
wuqwidhg (hugwhupp Bu [hpuhubuwwnhnp b hpwg-
yntinhnp) dhusk opwlwu 2 wugwd (Eputiuwnhn)
Ywd Unyuhul 2wpwpep 1 wuqwd (nniywgpntnpn,
wiphgynunpn b ubdwgynunhn): Ybpotipu hwu-
wmwwnyb| b ubdwgpnunhnh wdbuopjw ubipphu pu-
nniudwu wdbuwpryntuwybivn Yhpwnnudp [25]:

2016 pwlwuhg h bp pwqdwehy nuniduw-
uhpnipyniuubp hhduwydnpbp Bu FUN-1 CL-ubiph
wprnyntuwybwnnigntup  uhpunwunpwhu  wjuwhuh
hhywunntpntuutph htin Juwywsd dwhwgnigjwu
Ujwgbgdwu gnpdnid, huswhuhp GU upwnwdlywup
untp hudwiplunp b gifuninbinh upedwop (huuntw):
GULN-1 CL-utipp hwwnlwwbu hwpdwp Gu dGindnp-
dhup (W/Ywd ubipphu punniudwu w dhengubiph)
htwun hwdwwbin oqunuwanpsddwu wjuwyhuh nbwpb-
nnud, huswhuhp BU wetpnuypngh wnlwniegyniup,
gLhnthqugyws htidngnphuh pwnap dwlwpnwlyp
dwpduh pwoh Ynpnwun npybiu wnwouwihu Uww-
wnwl uwhdwubnt Ywd hhwnghytdhwihg funtuw-
thtnt nbwpnud: Lpnuhy Gphlwdwjhu hhwunnt-
pjntuubiph nbwpnd Vwuwwwwynientup nipynid
E uwwphnud-qntynquiht  hwdwihnfuwnpnn-2-h
(LALP2, wuql." sodium-glucose cotransporter-2,



U. Uwuwdjwu, L. Quidwjwlu

huyptinhuwdhdbnhlyubip. wninnhdniu W ujnipwhnfuwbwlwihu fuwugqupnidutip

SGLT2) wngtijwyhgutinhu, pbl Yuptith £ nhunwplyti
GUMN-1 CL-h punpniginiup, beb LILP2 wpgbijw-
Yphsubipp hwlwgnigwé Bu Ywd bt wuhpwdton
E wpjwu qniyngh dwlwpnwyh hbnwaqw hetignd
[26,27]:

Cuwn Uwpihup L hwdwhtin. (2021)° 6US-h L
uinwdnpuh gnpontutinigjwu ypw pnnwod wqnbgni-
pyntuhg pwgh, FLN-1-p Yupnn b wqnbi gfunint-
nh Ypw' uuunhg hwgbigwsénipniu wnwowgubijnt
L ulunh punniunwdp ujwgbgubnt bwywwnwyny:
Luwfunpn hGwnwgnunientuubipp hwjnuwpbptp Gu
GUMN-1C-utiph Lpuypbivhwu dwpnlwug bGrUwwnb-
uwpdph (hhwnpw|wdnwh) Ynphqubinnid, Gplupw-
yntu ninbinnud b b quqwpewjhu pieh Yanlunid, husp
hwdwuwwuwnwufuwuned £ Ypdnnubiph W yphdwwnub-
nh dnwin YEuwnpnuubiph Udwuwwnhw nbnwlwdwup
[28]:

Cun Lw$bpnph b hwdwhtbn. (2023)° dbfuw-
Uhquutipp, npnugny SLN-1 CL-ubipp Uwywuwnned Gu
pwoh Ynpunpu, pwqiwunbuwly Bu b juwyws Gu
GUMN-1C-Ubiph wywhjwgdwu hbwn huswbiu wnhp-
utiph YEunpnuwwu, wjuwbu 5 Swjpwdwuwjhu
ubypnuutpnid® nwunwnbigutind  uwnwdnpuh nw-
wnwnynudp b ubpwnhpwjhu thnfuwnpnwdp, huswbu
uwlb fuptiny wfunpdwyp hhwynpwwdnwh dw-
upnwyny hwunbiu quiny npwbiu «quunwnhpuwjhl
wngbjwl»: Unhp-qfuninbinujhu pwpn. hwpwpt-
pnigjntuubpu wluhwjwn Bu. vuunhg hwagbgwont-
pjwlu Ypw FULN-1C-ubiph wynhdwgnudp wbinh &
niubund YLL-nud, dhusntin wnhpubipp hbunwgu-
Jjnud dnnnywgynd Bu Jwgnwiwihu funhutipghy
wqgnuwuywuubpny: Bupwnpynd k, np hwgbgduw-
ongjwu EpLhnubph hwdwp ywwnwufuwuwnne §
wunnbipuhgbl  wypnnwhndbjwunynpunhuwjhu ubj-
pnultiph dnnnywynpnudp, pwuh np npwup niubu
GUMN-1C-Ubip U hwjnuwpbpyws Gu dEuwynp ninne
Ynphgnud® gifunintinnd FLN-1-h wpwwnPNEjwu
Juyjpned [30]:

LbpYywyntdu |hpwgpniinhnp W ubdwgniinhnp
GULMN-1 CL-utiph dbe dhwy Gpynt nbinwdhongutinu
Gu, npnup guwén Ywinphwwunipjwdp uuunwlwp-
gh W yuwunuwynp $hghlwlwu wlynhynipjwu hbin
gnigws bu =304g/d2 UR8-nd dtdwhwuwlub-
nh dwpduph pwoh Yuwnwywpdwu hwdwn, husybu
uwl 27-304q/d2 UR8-h nbuwpnid” wnujwqu dky
hwidwlgyws hhyuwunnigjwu (nhughltidhw, quip-
Ypwhuwhu gtipbuznid, nhuthyhntidhw jud pup
opunpntyunpy wuwunt ) wnluinigjwl wwjdwuutb-
pnud [31]:

FULMN-1 L<L-ubph wqnbkgnipyniup

hhynpwjwdnwu-hhyndhq-yuwhwuwqbna

hwidwlwngh pw

Uh 2wpp hGinwgnunnnutp gununid Gu, np GUM-
1C-utiph wlywhywgnidp Yupnn £ wgnbp YS-h hnp-

dnulbph  Jwwpnuwyh W, punhwunip wndwdp,
JYS-h gnpéwnnyph quwhwwndwu gnigwuhpubiph
Ypw, pbl togphin dbfuwuhqip L wpryniuputipp
ntnbu wwpqynud Gu: Ujuntwdbuwjuhy, dh pwuh
nuntduwuhpnigyntu wpdwuwagpbp 5 hwlwuwlwu
pwgwhuwjwnnubip® FLN-C-ubiph  whnhjwgdwu
wpryntupned ghptinunpnw hnpdnup (6-S<) dwljwn-
nwyh ujwqdwu Ybpwpbpjw [35-37]:

Ubuowpu nt hwdwhtin. (2015) hGwmwgnunientu
Gu wuglwgpt| Lpubuwwnhnny pnidynn bW CF2S-ny
wmwnwuwnn 46 hhwunutiph 2pswuntd, W hwjnuw-
ptipti| Gu (S ohtntujhu Ynugbunpwghwjh qquih
ujwgnid’ wnwug wquwn ghpnpuhUh (wfe4), wquun
tnnnehpnupup (wfe3) L Juighwnupuph' Guyb-
wwjhu dwlywpnwyubph hwdbdwunnigjwdp qquih
thnthnfunigywu [35]: Lnyu hwdnquiwu Gu hwugh|
Ljnutionntu b hwdwhtin. (2020) 6 wdhu 2wpniuwy
Epubuwwnhnny pnidynn nhwpbnpy b dwpywlw-
(wo 38 hhjwunubiph hbwnwgnunigjwl wnyntupned
[36]: Cunn 8bh L hwdwhtin. (2022) [39]" ywpnh ny
wynhniwihu dwpwywihu hhywunnijwdp (LAULSL)
49 nhwpbwnhy hhwunutiph dnin uwnwpywsd ni-
untfuwuhpnigjwu  wpryntupubpngd”  [hpwanunh-
nny pnwdnidp ujuwgbigunwd £ (S dwlwpnuiyp L
pwpbjwynd jupnh’ 4S-h hnpdnuubph Uwundwdp
Ywyntuntpyntup, husp punpng b LAUSL-nyY hhywun-
utiphu [35-37]:

Lwdwdwju Swnnh b hwdwhtn. (2016)° FLN-
CL-ubipp Ywpnn BU niubuw] ninnuyh YEunpnuw-
Jwu wpgbjwynn wgnbgniginiu, pwuh np FLN-1C-
utpu btpuwpbuhwih Gu Gupwpyynd hhwynpwjw-
dneuh hwpthnpnpwihu Ynphqutipnud ({PY), npntin
nbnwywwsd U phpnuipnwhu-nthghug hnpdnu
(M) wpwnwnpnn ubjpnuubipp: Ybpnugwip Gu-
pwnnpnd £ FUN-1 CL-ubiph huwpwynp ninnwyh
wqnbignipntup hhwynpwwdnwntd (N wpunwn-
nnn ubjpnuubiph gnpontubingeywu Yypw [38]:

FUMN-1-h wqnbgnipjwu Jbfuwuhqdp hhwnpw-
(wdnwu-hhyndhg-4S hwdwywpgh Jpw |hnyhu
hwulywuwih sk, W hGunwgnunnnubpp Bupwnpnud
Gu, np FLN-1C-ubipp Ywpnn Gu ybpwihnfut 4S-h
hnpdnuutiph  wpunwnpnentup  Unyewthnfuwlw-
Unigjwu wjuwhuh ninputiph Jpw hpbug wqnb-
gnipjwu dhongnt, huswhuhp Gu wfunpdwlh b
Eutipghwjh hwjwuwpwlgpnigjwu Yaunmpnuwywu
Ywpqwynpnidp:

Mtnuuu b hwdwhbin. (2024) ncunuiduwuhpt) Gu
GUN-1 hwdwwnpgh W hhwynpwjwdnwuh {LPYU-utiph
(ML wpwnwnpnn ubpnuutiph  hwpwpbpnigniu-
ubpu nu thnfuwgnbignientup wpne dyubiph dnw:
Upryntuputipnp gnyg Gu nnyty, np SLN-1C-ubiph wy-
whwgnudp pwqdwyh wgnbgnigniu £ niubuncd
(M wpunwnpnn ubjpnuubph ypw: SLN-1C-ubiph
wywmhywgnidp dh Ynndhg ninnwyhnptbu fupwuncd
E {PY-ubipnud (L wpwnwnpnn Ubjpnuutpp, huy
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dnw Ynndhg Yupnn b uwb wpgbjuybp npuiup
Yuwid nidbinugubind npwug wpgbjwynn ubpgnp-
snipgniup, uwd ninnuyhnpbu wpgbjwybing npwug
wpunuwjhu wbpdhuw|ubpp dhouwly pwpdpnipjwu
(eminentia mediana) dty [39]:

Fwgh npwuhg, 2htnynd (FSL-h dwlwpnw-
Uh ugwanudp nddwp pb wuwydwuwynpyws (huh
htug YS-h Jpw wudhowlwu wqnbgnipjwdp, puw-
up np SUN-1C-ubpp hhduwlwunwd Epuwypbuyned
tu 4S-h C pohoubtipnid, npnup Wwwnwufuwuwnnt
s6U dS-h hnpdnuutiph upuptiqh hwdwn: Bwugh
nt hwdwhtin. (2019) b Ywugh nt hwdwhtn. (2021)
Juwwwpws  hbunwgnuinigniubph hwdwdwju®
(-S{-h ohtntywhu Ynugbunpwghwih nwwnwuntd-
ubpp Yupnn Gu wwws |hub| pwoh Ynpuwnh hbn
[40,41]:

UyuntwdBuwjuhy, ny pninp niuntdfuwuhpnie)niu-
ubpu Bu hwunwwb] pwoh ujwqdwu L (FSL-h
2htnijughu - Ynugtunpughwh dhole thnfulju-
wwlygywonipniup, wyn pyncd bwb UGuownh W hw-
dJwhtin. Ynndhg hpwlwuwgywsd ybpnugjw| hbnw-
gnuntpjniup [35]:

Cunhwlwnwyp, Fhu (2023) hwjnuwpbpt) b
(SC dhohu dwlwpnuwlh Upwuwluwih, puyg thnpp
(-0.23UU7/|) wuynid, uwlwyu ny wle4 dwlywpnwyh
ujwgnd CF2S-ny U dwpwwlwnidny nwnwuwnn
nnwdwpniwug U Jwuwug dnw, npnup Ynpgnpt
GU dwpduh pwph 6.5%-n" 12 wihu bpubUwwhnny
pnidnudhg htwinn: Mwpgybp b, np wju wuhwwnubipp,
npnup pw2h Ynpnwuwn sGU niubigh| EpubUwunphnny
pipwwhw unwuwihu, 2htnynd S dwlwp-
nwyubpnud thnthnfunigyniuubp s6U wpdwuwant:
Uyu wpmnyntupubiph hhdwu dpw nwuntduwuhpnipynt-
Up gnyg L wnybi, np dwpduh pwoh ujwgnidp wnwe-
Uwjhu gnponu t, npu wgnnud & (S<-h ohtntywjhu
Ynugbuinpwghwih Uywwnynn thnithnfuniginiuubph
pw' wnwug w4 Jwlwpnwyh nplt thnthnfuni-
pjwu: Uyu wqgnbgnipjniup hwywuwpwp ybpwagp-
ynud £ YS-h hnpdnuubphu hhwynpwjwdnwuh W
Ywd hhwyn$hgh «pwpbiuyywsd» wpdwqwupdwun:
Chdpnud pulwo dGfuwuhqdp, pb huswbu b pwph
Ynpnuwnp thnfunwd ohtnyned (S dwlwpnwyp,
duntd b wuhwulwUwih [42]:

Lnyu Ybpy' 4S-h gnpswnnyph ypw FULN-1-h
wqgnbgnipjwu ybGpwpbipjw] wjwjutpp uwhdwuw-
thwy BU U hwlwuwlwl. npn2 nuntdfuwuhpnip)niu-
utip gnyg Gu wwihu, np FULN-1C-ubph wynhyw-
gnudp sh wgnnd YS-h hnpdnUutiph dwlwpnwyh
ypw [43]:

Lbpyuwynwdu M4 ynndhg hwunmwundws FL M-
CL-ubtiph Yhpwndwl ufubdwu huswbu CH2S-h, wju-
wbu £ twpwwlwdwu pniddwu hwdwnp ubpwnned
E opwlwu 1 wuqwd [hpwgyntinprn, 2wpwpwlywu
~wjwu wuqwd ubdwgpnunhnh b whpgbwwunp-
nh ubpwnpynwdutip: Lhpohuu FLN-1/GPN Ypluwyh
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hwdwlnpn b U qquih wpnyniupubip £ qpuiugt pw-
oh uJwgbigdwu b gniyngh ytipwhulydwu wenwing'
hwdtdwwnwsé hp «uwfunpnutiph» htwn: 3-pn thnh
SURMOUNT-1 thnpdwpynwdp nuntduwuhptip 5 inhp-
qbwywuwhnny 72-2wpwpjw pniddwlu wpryntuwyb-
nnteyntup pw2h Ynpunh wnnwding® hwdbdwnws
wwgbpnih htinn: Upnbu 20 wpwpe wug inhpgbuw-
inhnh pninp Gptip swhwpwdhuutipp (5, 10 W 15 dg)
wnpdwuwanpt| Gu pwoh hwywuwmhnpbu wybh Jdbs
Ujwgntd, pwu wjwgbipnu: Uyu wpryntupubipu wyb-
Lth Vgwuwlwih Ehu, pwu dhohu wwgbtipn-6agnun-
Jwé pwoh ujwgbignidp (hpwgniinhnny b ubdwg-
ynunhnny, pwjg udwlwunhy wuynwugnipjudp:
Shpqtiwywuwnhnny pwoh ujwqbignidu ninbilgyned
Ep wwgbpnh hwdbdwwnnigyudp bwl qupybpw-
Ywjhu 6updwl, gnunwwntinh 2powqsh, pwngwoé
Yhtwlnud qyniyngh, funiuntiphup dwhwpnuiyh b
wuywpunwwn wdhunnpwuu$bbpwgh dwluwpnuy-
utipnh ujwqdwdp [44]:

Lnyu Ybipw, SURPASS-3 MRI dwqUhuwnbignuwu-
uwjhu gbiptnwgpwywu (UMC) hbunwgnunieginiup
wu 3-pn thnyh thnpdwpynid £, npu nuncfuwuhpbi
E whpgbywwhnh wpryniuwybnniggniup’ uwluwju
hwwnty npwnpnigniu nwpdubind npw’ UNG-
hwuwnwwnywsd [jupnuwihu thnthnfunigyniuubipnh ypw:
8nyg £ wpybi yupnh dwpwliph wwpnuwynijw,
puntpwihu L npnjwjuh Bupwdwwjhu dwnwwjhu
hjntujwéph qquih Ypbwwnnud H2S-ny hhywun-
ubiph dnw, npnup 52 swpwp 2wpniuwl unwgt) Gu
10dg Ywd 15dg nhpgbywwnhn Bu unwgb]” hwdb-
dwwwd huunyhu nbigninby punniuwdubiph hbwn
[45]: Uju nbnwdhogubinh wqnbignipyniup, dwuuw-
ynpwuwbiu, nhpgbwwuwnhnh wpyntuwybunnigniup
puh opuwnpniynhy wuwunth ypw nbinlu hwunhuw-
untd £ gwpnibwwwu hGunwgnunnigjuwu wnwnplw
[46]:

Enwlh ¢ hwdwlnpnubp Yud

Gnwhwdwlynpryubp

Uyu ninwdhongutipp gnponud Gu 3 puljwhsutipp
dhongny” FLN-1, LN, hul Gppnpn «%»-u gpyni-
Gugnuu b dbpghuu BU%-h a-pohoutinh Ynndhg
wpunwnpynn - 29-wdhuwppuwuh  whwwhnwhu
hnpdnu &, npp hwjuwuh b jwpnh dhongny hpw-
Yuuwgdnn pp hhwtipghlbdhly wqnbignigyudp b
wofuwwnnwd £ FhMN-h b FLN-1-h hGwn hGunwnwna
Yuuwh ulygpniupny” qpniyngh hndbinunwqp wwh-
wwubnt bwwwnwyny: Pwgh npwuhg, qpntyugn-
Up bwl Yuwwnwpnihy whbwunhn b, npu nidtinuguncd
E twpwwinwdnudp (thwynihq) b stpdwdunteyniup
(ptindngbiutiqp): swnh L hwdwhtin. (2022) YEuuw-
phdhwlwu hGwnwgnunipjniuutipp gnyg Gu wnyb,
np qpntugnup bwb wgnnud £ YU<-h Jpw’ fupw-
utind uuunhg hwagbgwdnieniup: Lwfuwyhuh-
Ywlwu hGunwgnunipniuubpp gnyg Gu wnyb, np
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huyptinhuwdhdbnhlyubip. wninnhdniu W ujnipwhnfuwbwlwihu fuwugqupnidutip

Gnwhwdwynpnp Ywpnn £ fupwub] qniyugnuh
Guwwpnihly wqnbignieyniup” wnwiug hhwtinghyb-
dhwjh funpwgdwu [47]:

Ldwu Grnwlh & hwdwynpnubiphg nbunwunpne-
nhnp  wpryniuwydbnnpbu Y4hpwnyb]p £ dwpuw-
Ywdwdp ninblygynn CH2S-h pniddwu dbie: Gpbip
nuntduwuhpnigyntuutiph bwfuuwlwu wnyjwiubpp
pwgwhuwjwnyb| Gu Fhwpbinh wdbphljwu wunghw-
ghwjh (wuq|." American Diabetes Association) 2023 fa.
hwdwdnnnynid:

MEwnwwnpnunhnu wugh| b Swpywwdwu gni-
gnuiny 2-pn thneh thnpdwpyned, npp hGunwgnuint
b wyn ntinwdhongh wwpptip swhwpwdhuutipny L
ntnwswihh woédwu nbdhdubipny pniddwl wpnyni-
Uwybuwnigniup dSwpwwlwdwdp nmwnwwnnubiph
dnwn: SBwuwnpbipndu nu hwdwhbin. (2023) wwpqgb
Gu, np 48 wpwpyw pupwgpntd pninp dwuuwlhg-
Utipp, npnup punniub) Bu Gpynt wdbuwpwpén sw-
thwpwdhuubipp' 8dq b 12dq, Ynpgnti| Gu pwoh wnu-
qwqu 5%-p, huy Upwup, nypbip punniub Gu 12dq,
Ynpgptip Gu dwpduh pwoh 24%-p: 12dg unnwgnnut-
nh dnin gnnjuntinh dhohu 2powighdp Ypdwinyby
£ 19.6ud-ny: Cunhwunip wuyunwugwihu puntpw-
ghpp udwuyb| b wy FUN-1 CL-ubph puniewanpu,
npnup bwfuypund hwunmwwnyws Bu tinb] twpww-
Ywdwu pniddwu hwdwp W npnug wdbuwwnwpws-
Jwé wugwulwih Gpunypp Gnbl £ wnbunwdnp-
uwjhu ninnt ypw pnnwé ynndwulyp wqnbignigyniup
[48]: @npadwpldwl Gupwniuntfuwuhpneniup hw-
Jupwagpt] £ dwpywlwind ni unipwthnfuwuw-
Ywihu  nhubniuyghw-wungws  unbwnnquyhu
gwpnuwihu hhjwunnigniu (LUULL, wugl.' meta-
bolic dysfunction-associated steatotic liver disease,
MASLD) niutignn dwuuwyhgutip U oguwgnnpédti
UNC b ywpnh wiunwhwpdwu YEuuwdwpytipubp®
ywpnh uinbwwnngquihu thnthnfunteyniuutipp htnlt-
(Nt uywinwyny: FU-h dwdin mbnblwgph nyjw-
utipp gnyg Bu wnyb, np nlwwnpnunpnh wdbuw-
pwnén swihwpwduny 48 2wpwp pnidbinig htwnn
LVUULL niutignn hhdwunutiph wpnnud Uyuwwnyb
E dwpwh dwywpnuwyh ujwgnid, pusp Gupwnpned
b, np LUULLp Gupnn b pnudtiih W onwipdtih (h-
ubi: Mngbugnnlu ni hwdwhtin. (2023) nuunfuw-
uhpbl BU RGwnwwnpnunhnh wpnyntuwy Gunteniuu
nL wuywnwugnigniup CF2S-h pniddwu dwdwuwly
[49]: {bwmwgnunigjwu Jwuuwyhgutiph 2powuntd
gpwugyby £ Alc-h hwjwuwnh ujwgnd 1.3-2%-ny’
nGnwwnpninhnh 4-12dq nbnwswihh 6-wdujw pu-
nniudwu, b 1.4% udwgnid” nnywgnunhnh punniu-
dwlu nbwpned, W wuthnthnfu gnigwuhpubip wjwgbpn
uinwgwdé hhywunutiph dnw [50]:

FULMN-1 L<-ubph wuywmwugnieyniup

hytdhy upquyhtwyh Ypwhuynnnieyntuhg
pwgh GUMN-1 CL-ubipp npwlwu wgnbgnipniu Gu

ntubunid tnwppbip upprwunew)hu hhywunnipniu-
utinh nhulh gnponuutinh Jpw' ujwqbigubiny upp-
wmwunpwjhu hhdwunnigyniuutiph W 4bpehuutiphg
dwhwgntpjwl dwlwpnwyp [32]:

Lbwnwgnunigniuutipp gnyg Gu wndb, np SLM-
-p Ypw hhdugwo plipwyhwh wuguwubwih tp-
unyputpp hhduwlwuntd npubnpynd GU wnbu-
wwdnpuwjhu nint - wjuyhuh  whutwuhoubipny,
huswhuhp GU upwfuwnungp, thufundip L thnpne-
ontgyniup: bipohuutipu wupnn tu wqgnbp hhywu-
nh Ynnuhg pnidnidu punniubnt npnadwu Ypw, phl
wju Gpunypubpp hhduwlwund |phund BU dbindhg
dhusle dhohu swupnipjwu’ dwdwuwlyh pupwgpnid
ujwqdwl  dhnnudny: Henwswihh - wunhtwUw-
Ywu thnthnfuniginiup pwywlwu wpryniuwybin £
upwfuwnungp dbndbint Juwd Juufubnt hwpgned:
Upwfuwnungp, thufuntdp W thnpniénieyniup fupnn
Gu npubnpyt] bwl quunpnywpbgh Ywd swup
gwuwnpnbgnduwgbiw] ntdntpuwjhu hhjwunntpjwu
nbwpnud: Cun Gwppbiph W hwdwhtn. (2016)° FLN-
1 CL-ubipny pnidynn hhwywnubpu niubu dpnwnh-
nwnpydwu Ywphp nintignygutiph hwdwdwju [33]:

GuMN-1 CL-ubiph hbn uwywsd wuynnwugnt-
pjwU L nwubhnigjwu quwhwwnnwdp gnyg £ wnybg
hhwnghytidhwh, Ubipwplydwlu Juypnud ntiwygh-
wubph, wwuypbwuwhwh, unpwagnjugnienluut-
nh W [Gnwwwnpyh hhwunnipjniuubph punhwuncp
gwon nhul: Uybhu, uwhuwyhupyulwu hbunw-
gnunipniulbipu wpdwuwgnb) tu FLN-1 CL-ub-
nh ogunuwgnpddwu b US-h C pohoubiph nitnnigpubi-
nh Ujwwdwdp pwpdp qqujniuntgjwl huwpwynp
hwpwpbpwygnigyntup  Ypdnnutiph  dnnbjubpnud:
GUMN-1 LL-ubpp hwlwgnigwé Gu YS-h dbnncjwn
pwngytnh wuhwwmwlwu Jud punwublywu wuwd-
utigh Ywd 2-pn nhwh pwqdwlh utipquunwywu
Unpwgnjugnipjwdp (wug|.” multiple endocrine neo-
plasia type 2) W ntinwdhongh ujwuwndwdp gbipgqu-
Jntuntpjwu ntubignn wudwug [34]:

Ruwh Ynpunh nbinnpwypuwjpu

dhowdwmnipjniuutiph wqnbkgnipyniup

puh opunpniynhy wuunkh gpu

Lwoyh wnubiin huyptwnhup hwdwynpnutiph
(hQ) Ywd «huypbunpuwdhdbinphyubph» wqnbigni-
pntup puigh Ynpuwh, grhytidhwih Jtpwhulduw,
uhprwunpwhu  wiutnwpwunigniuutinh,  dwp-
wwjhu hywwngh L wnunnhdniu fuwugqupnidut-
nh dpw’ Yuptith £ hhduwdnpdws hwdwptb) npuig
wpryntuwybinngeniup puh opuwnpniyinhy wuwunk
(LOU) niutignn hhjwunutiph pniddwu hwdwp [51]:

Lwdbdwwnws  Jhpwhwwnwlwu b wwnbjw-

Ytpwh thnthnfunipjwu htinn™ wybih phs nunfuw-
uhpnipntlubn B hpwlwuwgyb] pwoh Ynpuwnh
ntnnpwjpwjhu  pniddwu  wgnbgnieniup LOU-h
swupnipjwl ypw nwunduwuhpbnt nunnnipjwdp:
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Uuntwdbuwjupy, 2018 pwlwuhg h ybtip, Udtiph-
YywlU Ypsdpwjhu dhnigyniup (wug).” American Thorac-
ic Society) twuwst| £ pwoh Ynpunh nbinwdhonguti-
nh Yhpwnndp npwbiu LOU-h pniddwu huwpwynn
Gnwuwy: {hnwgqunid, bW hwnwwbiu ybpohu inw-
phutiphu, wybjwgb| Gu Uphwptigunn nbnwdhong-
utiph hGwnwgnunipyniuutinp, npnup hwywuwpwn
wwjdwuwynpdwsd G dwpwywlwdwu inwpwdyw-
ongjwu wény W wju puywdwdp, np wybinpn pw-
2n LOU-h ybpwhulytbih phpwhuwdnpgwsé whunws-
Uwlwu dGfuwupqyd k [51):

JYbpotipu uyudb Gu hGnwgnunigniuutip FLM-
1 L&-ubiph® dwpduh pwoh Ypw npwug bwwu wg-
nbgniegywu  ounphhy  LOU-ny  dwpuywlwdwdp
wmwnwuwnn hhjwunubph pniddwu dbe Yhpwndwu
ninnnigjwdp [52,53]: Cun Pwohnih b hwdwhtin.
(2014) hbwnwgnuinieywu wpryniupubiph® FLN-1 0L-
Ubpp Uywuwnnd BU pwoh Ynpunhu dh wpp db-
fuwuhquutiph dhongny, huswhuhp Gu gnijugnup
wpunwquundwu wpgbjwynwdp, hwgbgdwu ujwp-
nwhnpinUw| fupwuntdp, huunihuh wpuwqun-
dwu wybjwgnuip W unwdnpuh nwunwnwsé nw-
wmwpynudp [54]:

Opny  Yihupywywu thnpdwpynidubipnid  opwi-
Ywu 1 wuqwd |hpwgpnunhnh 3dq Gupwdwoywhu
Ubipdnwnudp qbip (UR8 >30uyq/d2), dhohu (33.3%)
Ywd Swup (66.7%) LOU-ny nsy nhwpbtinhy hh-
Jwunutiph dnwnn hwugbignt] £ pwoh dhohund 4%
wwgbpn-togpnws  Ypbwwndwu, huswbu  uwl
wuyunk-hhunwiunt gnighsh (UL8) 6 npyuwq/dwd
wuwgbpn-tognpnywsd Yptwwndwu, pun npned, swup
LOU-ny dwuuwyhgubiph 50%-p unwgtb| & |hpwag-
yniinphn 32-pwpwpjw  huynnnigjwlu  pupwgpntd:
LGwnwgnunnnutipp BYL BU wju Ggpuwwhwugdwu,
np ROU-h swupnigjwu pwpbjwynip Yuwyws b
tnt| pwoh Ynpuwnh htin: LOU-h ujwgbigdwu (UL8
<5 npwa/dwd) hwubi| £ |hpwgnunhnny pnidnid
unwgws Jwulwlhgubiph 5%-p° h wwppbpnieyniu
ujlugtipngh 1%-h [55]:

C2S-ny hphJwunutph 2powuntd onnwnhubipp
owpniwlwlwu npulwu Gupdwu (0TS, wugl.
continuous positive airway pressure, CPAP) uwppny
ppwwhwih Yhpwndwdp Yuunwpyws niuntduwup-
nnipyntup thwuwnbip £, np- |hpwgynunhnp hwugbig-
und £ UL8-h hwdbdwwnwlwu togpinwéd ujuwq-
dwu (6 npwg/dwd), npp Yuwyws £ 3 wdunid
UR8-h 2 dhwynpny ujwqdwu htiwn [56]: Uty wy,
wybh (wjuwswyw| hbunwgnunigintu gquwhwunb) §
26 wpwpyw pupwgpntd [hpwqgnunhnh opwlwu
Gupwdwoywihu wybjwgnn (ujuwsd 0.6dg-hg dhusl
1.8dq) swihwpwdhuutiph  wqnbgnigyntup LOU-h
swupnipjwu W wy wprnyntupubph (UMC-ny hwu-
nwwnyws dwpwwiht quugqws, wyn pynid’ punb-
pwihu b ywpwungwjhu dwpw, Ydwhupwihu dywu-
ubiph quuqyws, uhpnwunpwihu nhupniulghw))
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Yypw LOU niutignn b dwpwwwdwdp nt & F2S-ny
tnwnwwnn hhywunutinh dnun [57]:

Utdwgynunhnp® Gpypnpn ubipunh SLN-1 L,
npp Lowuwlynid £ owpwpwywu 1 wuqwd W pw2h
wybih d6s Ynpnwun b wnwowgund, pwl [hpwg-
ynunhnp [58]: Ukdwgjniinhnh wuywnwugnieiniuu
nt wpryntuwybwnnigyniup  hGwnwgnunybp £ STEP
thnpdwpynwdubipnud (bhus opu hpwwwpwyws b
Jnpp), npnup pninpl b pupwgh] Gu 68-pwpwiejw
huynnnipjwdp: Uyu thnpdwpynidubipnid 2.4dq sw-
thwpwdhup gnyg £ wdb hGnunnuywu, yhbw-
Gugnnptl Vpwuwluwih wiwgbpn-taqpundws pugh
Ynpniuwn® dhohup 1% (dhowluwypp® 6-13%)" Jbtig thnp-
dwpynwiubiph pupwgpnud [59-64]: Utdwgnunhnp
sh nwuncfuwuhpy b swpwywlwnd W -LOU niutignn
pnidwnniubiph 2powuncy:

Shpqbwwwhnp FULN-1/S40N hwdwynpn £ L
ybpotipu nwnwfuwuhpdbp £ dhohu Swupnigjwu
L0OU-ny (UL8 =215 npjwg/dwd) b dwpwwuint-
dny (U8 =304q/u2) mwnwwynn 469 hngnt Unwin’ 52
owpwpeyw pupwgpnid, swpwprpwlwu 1 Gupwdw)-
Yuwyhu ubpwpynuing® dhusl wnwybjwgnyu hwu-
nnipdtith swihwpwdhu (10 wd 15dq) inhwpnudng:
Uyu nwunndwgyws ybpwhulynn  thnpdwpynidp
Ynsybip E SURMOUNT-OSA U htitnwgnunynnutpp pw-
dwudws bu tinbp 2 fudph® OTYS-h Yhpwnnuihg
Gufugws. nptin s6U gwuluwgti Yuwd b dpGuwlh sk
tinti| (1-hu thnpdwpynid, n=234), L nypbip pupniuw-
Yt Gu OCHA ogunwagnnpst wdpnne thnpdwpydwu
pupwgpntd (2-pn thnpdwnpyntd, n=235): Shpgbww-
nhnh wanbgnigniup LOU-h Swupnipgjwl (wnweo-
Lwjhu ytipguwltin) b dwpduh pwzh (Gpypnpnwhu
Ytipguwltinn) Jpw wybifh qquih b tnb|, pwu (h-
pwantinhnh Yhpwndwu nbwypnd b wnwowgnb
b ntinnpujpwhu plipwwhwh dwdwuwl tppllb
gpwugwsd UL8-h wdbuwdbs wuyndp. wnhpgb-
wuwwhnp UL8-U upnnugti| b ujuqtigutip dhohup
20-24 npwg/dwinyd wybiih pwu wwgbpnu [65]:
Cunhwunip wndwdp, wnhpgbwwwnhnny pndws
hhywunutipnh 70%-h (1-pu thnpdwnpyned) b 86%-h (2-
nn thnpdwnpyned) dnin wpdwuwagpyt) £ UL8-h 50%
wuynud: Yuntwdtuwjupy, whpgbwywwnhnp Yupn-
nwgb| £ ujwqgbigut UL8-p dhusl <5 npwg/dwd
gnigwuhoh 42% (1-hu thnpawpynud, wiwgbipn® 16%) U
50% (1-pnp thnpawpynud, wwgbipn® 14%) nbwpbipnud:
Uwpduh pwoh wwgbipn-2gpinws  innynuwhu
ujwqgnudp 1-hu b 2-pnp thnpdwpyndubipnud (Gwyb-
nwjhu UL8" hwdwwwwwufuwluwpwp 39.14q/42 L
38.74q/d2) hwdwwwwnwufuwuwpwp bnb £ 16% W
17%: Lwl wpdwuwgpyby 5 unip)Glnhy W Yhuhyw-
Ywu wpnyntupubiph qquih pwpbpwynd (8-nbiwy-
wnhy uyhwnwynigh dwlupnwyh, qupltipuluwhu
tupdwu Ywpgwynpnid) [65]:

Ldwuwwbu, SURMOUNT-1-h fudpntd (ny nhwpbi-
nhy wybgniyuwihu pwony/Awpywlwdwdp pne-
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dwnniutin) whpgbwwwhnu niubigh) b nbinwswih-
Yufuw| wqnbgnieyniu pwzh Ynpuwnh Ypw® dwpduh
pwph 18% Udwqnud (wjwglipn-tagpindws), hul
dwuuwyhgubiph 91%-p Ynpgpt| £ dwpduh Gluyb-
nwjhu pwoh wnuywqu 5%-p nbnwdhongh wdbuw-
pwpap ntinwswihh (15dq) 72-pwpwpjw Yhpwndwu
wuwjdwuubpnud [46]: Ruoh Ynpnwwn (12% wwgb-
pn-62gpnws) nhunyb) £ uwl SURMOUNT-2-nLd,
tpp 15dg whpqtiywwhnp thnpswplybyp £ nhwpt-
whyutiph dbd fudpnid [66]: Shpgbiwywwhnh want-
gniggniup wwhwwuyb| b 88 wpwpryw pupwgpntd
[67]: ULUL MM-u hwuwnwwntb] £ (hpwgyntnhnp,
ubdwaq(nuinhnp bW wnhpgbwwunhnp npwtiu Swpww-
Jwdwu pniddwu ntnwdhongutin:

GUN-1-h, GhN-h L qgyniywgnuh pulwhsub-
ph tnwyh hwdwynpn nbGunwwnpnunhnp gnyg k
wnybi| pwphwwphly dhpwpnidnipjul wqntigniejw
htwin hwdbdwwnbh pwoh Ynpunh bpwuwywih wp-
njntupubip: 2-pn. thnyh dh thnpdwpldwu dte, nphu
dwuuwlghb b wybh pwu 300 swihwhwu, nbnwwn-
nninhnh wdbuwpwnadp (12dg) nbinwswihh 2wpw-
pwlwu 1-wuqudjw Gupwdwolwihu Ubpwpyndp
48 rwpwpe wug hwuqgtignt) L dwpduh pwoh 22%
wwgbpn-togpnyws wulydwu: Cun npnid wyn nb-
nwswthp unwgwdsd dwuuwyhgutinh 100%-p 48 ow-
pwp wug ntubigh] b pwoh wnudwqu 5% ujwgnid
[68]: MFhwnwinpninhnp sh ntunduwuhpybip twpuw-
Yuwinwd b -LOU niutignn pnidwnniubph dnun:

Uyuwhuny, hL-ubiph Yhpwndwu wpryntupubipp
gnyg Gu wnwhu npwug wqgnbignipgjwu wpryntuw-
ybwnnigniup LOU-h swupnipjwu Yypw: Uynnithwu-
nbpa, hwpl kst dh 2wpp pwguuwlwu Ynndtp.
Uwfu, wu nbnwdhongubiph punniudwu wnlnnni-
Rintup pw2h Ynpniuinp wywhwwubint bywwnwyny
wunpny £ Uh Yhupjwywu hGunwgnunnipgjwu wp-
ryntupubiph hwdwdwju' ubdwgnunhnh punndu-
dwu nwnwnpbgniu wnwohu wtnwpyw pupwgpnty
hwugbigpt b pwoh wybjwgdwu® Giulbnwihu pwoh
Ynpuwnh 2/3-h Jbpwnwpdh wnbupny, husp pwpni-
Uwyyby b dhusl 120-pn pwpwpep (+12% pwoh hwdw-
pnud), hwnuwbiu pwoh wnwybjwgnyu Ynpuwnny
wudwug dnwn [69]: Ldwu dhinnd £ uuwnybip vwl
whpgbwwunhnh nwnuwnptigniihg htinn [70]: Uyu Gp-
unypep Ynyhu hwunwnnd | dwpywlwdwu' ppn-
uhy hhjwunnieyntu Jud Wwpnwhnudnpw)  wiju-
nwpwuntentu - hwunhuwuwnt thwuwnp: Npwbu
wynuhupl, guulwgws ppnupl yhtwyh pnidni-
up, wyn pynwd’ LOU-h ubiplwjhu pbpwuhwubipp,
huswhuhu £ OCHo-p, gpbipb wufuntuwththnptbu
wwhwuonud £ wudwdybn Yhpwnnd b juyywsd &
LOU-h wudhswlwu upwgdwu htwn [71]: Lwnlwu-
owlwu £, uwlwyu, np ninwdhongubipp, npnup gnyg
Gu iyt bwiuuwlwu Juyntu, nbnwswh-Yufujw
pw2h Ynpnwwn  pnidnudp nwnwnpbgutiinig hbwn
(dwphwnhn” wdhup 1 wuqud, 12 pwpwp) dywldwu

thnynwd BU [72]: Gphypnpn, nbnnpwjpwjhu pnwdni-
dhg (Ywd J hpwhwwnnipjntuhg) htitnn pwoh Ynpniu-
np hwugbigunud £ dwpdup dywuwihu quugywsh
qquwih wuldwu (25%), dhusntin pwoh JGpwnwnau
hpwlwuwund £ Swpwwjhu hyntugwdph inbiupny
[67]: Lbpywnudu wuhwjn Gu Lbwb dywuwihu W
twpwwihu quugwsh dhol huwpwynp wuhw-
Juwuwpwpnnipgjwl' pwoh Jbpwlwuqunidng wwj-
dwuwdnpdwsé Jupnhndbunwpnhy hGwnuwupubipp,
npnup wnwowgtb| Gu hulypbnhuwihu pbpwwhwih
nwnwnpbgnwihg hbwn: Gppnpn, h<{-ubiph ppnuhy
oqunwanpénudp Ywpnn & niubuw wy fwwu htn-
Lwuputip: Ophuwl, npwup punhwunip wndwdp
(wy Gu wmwpynwd, pwyg thnpdwpynwdubiph pupwg-
pnid hwnjwubu [tnwwwnpyh Ywd BUS-h hbwn
Yuwwyws wugwulwh Gpunyputipp (hhduwwunud
wnbunmwdnpuwjhu W hhduwlwunid nbnwswh-Yuw-
fuw)) Ywpnn Gu bwlwu dwpunwhpwybp hwunh-
uwlw| Gpywpwdwdybn htnwulwpnud: Anppnpn,
tupwdwplwjhu Ubpwpynuip nng Ywuph pupwg-
pnd Yppwndwu hwdwp hwpdwpwybun sk, nwunh
dowyti b Gupwdwaluwhu nwppbpulh wpyniup-
utphu hwjwuwpwgnp 50dq ubdwgqnuinhnh ubip-
phu Upwuwyndp (M M-h Ynndhg hwunwnywsd
sE), uwluwju Jbpohuu dwuuwyhgutiph 80%-h dnun
wnwowgpb| £ ptipl U swhwynp wunhbwuh wu-
gwulwh Gplnyputin [73]:

LOU-U pwdwlwupu nwpwsjws  dwpwwlw-
[nud sntubignnubiph dnwn, L wuqwd pwoh Ynpuwnhg
htiinn ROU-U Ywpnn L npuunpybi vwwppbip wuwnp-
twuny: Uunwwdbuwjuhy, ghpnigjwu nbd yhpw-
hwwnwlwu Ywd nbnnpwjpwhu Gnwuwyny dnynn
wwjpwnp Yupunpynud £ uwb wjiu ywwnbtwnny, np
wybiinpn pwop wnwugpwjhu nbp £ fuwnnud LOU-h
wfunwbhghninghwynd: Fwgh npwuhg, Uwfulw-
Jwlu pwgwhwjinnudubpp gnyg Gu wnwhu, np pw2h
Ynpnuwinp LOU-h npulinpdwu wuwnmhbwup ujwqbig-
ubiintu gniquhbin hupuhu wwlwubgunud £ uhpunw-
Unpwjhu hhjwunnipjniuutiph qupqwugdwu nhuyp
[77]: LOU-ny hhjwunubiph 2powuntd Juwnwpwsé
ybpohU  nwnufuwuhpnigyniuubiph  wpryntupnid
gnpwugytbi| 5 uhpunwunpwihu hwdwlwpgh gniguw-
uhoubiph pwpbjwynd LOU-h OCHB-ny pnidnidhg
htinnn 24 wpwpeyw pupwgpnid wnwlg pw2h |hpwg-
yntinhn-dhounpnwynpws hotigdwu [75]: Utidwg-
ynunhnu wpryntuwybn wqnbignipniu b niubigh.
dwutwynpwwbu ywgbpnh hwdbdwunnigjudp 40
wdund 20%-ny ujwqbigpt| £ ng nhwpbinhy gbip hh-
qwunutiph dnwin Gpypnpnwihu uhpnwunpwhu hh-
Jwunntgyntuubiph qupgqwgdwu nhuyp [76]:

L0U-h ypw pwoh Ynpunpu dhindwd pwphwn-
nhl Jhpwhwwnigywu Yud nbinnpujpuhu plipw-
whwjh wqnbgnipjwu nuntduwuhpnigjwup uyhp-
Jwsé hbwnwgnunigjwl wpryniupubpp upnn Gu
nwwnwuyb] uiudws gnponnnigjuwu hunwl db-
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Muwuwlbp 3. Swppbip pnidwlwu nwgqdwywpnigyniuutinh wgntignieiniup pwoh Ynpuinh Ypw:

fuwuhquubiphg U nwniuwuhpnielwu nhqujuhg'
Ubpwnjw| huynnnigjwu nlbnnnigjntup b ubipwn-
dwu swihwuhpubpp: Ujuniwdbuwjuhy, pwphwwn-
nhl dhpwhwwnigyuw wpryntupnid pwzh qquith
L duwjniu Ynpniuinp gnpsuwlwu ninbuh2 £ pwoh
ujwgbgdwu ybphu uwhdwuh hwdwnp, npp hwuw-
ubilh £ nGnnpwjpwjhu unpwgnyu dnuintignidutinny:
hZ{-utiph hwdwp hwdwnptiih wdjwubiph Ynunw-
Ynudp Yuywhwush dh pwuh wnwpyw hGunwgnunnt-
RINLU" pwphwwphy yhpwpnidnigywu hbn Juwws
wnyw wwwgnygubph htun hwdwnpdwu hwdwn:
Quujwsd Jbpnugjwy fuunhpubphu’ hpwlwuwg-
Jwé hGunwgnunnigjwu  wpryntupubipp  thwuwnned
Gu, np Unpwhwjwn hwdwlygywsd hL-ubpp Yupnn Gu
hwuqbtiguti| pwoh Ynpuwinh, npp hwdbdwunbh £ pw-
phwuwphy yhpwhwuinnigjwu htwn (Mwwnytin 3): Uy-
Untwdbuwjuhy, hwogh wnubind pwoh Ynpunh wp-
njntupubiph qqwh wuhwwnwlwu wnwwnwunidubipp
[77] W pw2h Ynpuinh wgnbigneeyniup LOU-h swunpnt-
WU Ypw, ns pninp hhjwunubipu Gu Ywpnn hwu-
uti| hptiug LOU-h pnidwlwu Ytpwhuydwup pwoh
Ynpunh Jyhpwhwwnigjwu Ywd unp h{-ubiph Jdh-
ongny [65], hwwnlwuwbu tplwpwdwdlbn htnwu-
Yupnd (wwydwuwdnpgws, ophuwly nbinnpuwjphu
hwdwwwunwufuwuntgjwu pugwwjnipjudp b pw-
2h yGpwnwpény): Uw hwjwuwpwp wywjdwuwynp-
Jwo £ LOU-h whunwduwlwu, pwyg wybinpn pwoh
htwn Yww sniutignn gnpsnuutiph htin: {bnbwpwn
pwoh Ynpunh pbpwwhwlu Vywunwlwhwpdwp §
hwdwygb| pniddwl w Gnwuwlubph hbw, npu
ninnyws £ LOU-h ny wuwwnmndhwlwu gnpdnuubi-
nh nbd, hwunwwbu wju wuhwwubiph dnwn, npnup
ntubu LOU-h wiutnwdbhghninghwlwu punipwgpbin
[78,79]: Ujuniwdbuwjuhy, uw thown £ qpbipt OCTH
pw2h Ynpunhu dhnwé pninp djnu wyjpunpwu-
pwjhu pniudnudubiph hwdwp, npnup niubunwd Gu
pniddwl ujwundwdp pwywlwuhu wnwpwpunye

42

wndwqwup U Ywpnn Bu jwywgnyuu wofuwnb wy
phpwwhwubiph htwn hwdwygyws [80,81]: Uyu pwq-
dwquwuntgjwu dbYy wy] pwgwwpnigyniuu wju £, np
pninn ulgpuwnpnipwihu nwuntduwuhpnigniulti-
np npwbiu LOU-h swupnipjwu wnwppbpwlydwu W
pniddwl wpryntuwybnnigjwu quwhwwndwu gnp-
ohp oginwgnpot Gu UL8-u: Uh pwuh nuntfuwuh-
pnigjntuutin gnyg Gu inyby, np LOU-h swupnipjwu
wj| dwnpybpubpu wybh ubpun hnfuuwywéntp)niu
ntubu uhpwnwunpwhu hhjwunwgniejwu U dwhw-
gnigjwu gnigwuhoutiph htiw, pwu UL8-u, L Yuw-
pnn Bu wybih t2gphwn npnobip Lpwuwlyyws pnid-
dwu wpryntuwybnnegyniup [82,83]: SURMOUNT-OSA
thnpdwnynudp gnyg £ g, np hhuopuhly ptinh
wwgbipn-t2gnpunyws nmnynuwihu ujwgnedp nhp-
gbwywwhnny 52-2wpwpejw pnidnidhg htinn hwdb-
dwunbith £ UL8-h Ypbwwndwu htin (-45%), uwlwju
puwzh Ynpunh hpwlwl wgnbgnipyniup LOU-h Ypw
npnotint hwdwp hGwnwgqw hbGunwgnunigniuubpp
wbwnp b hunwybgubu pniddwl dhowdnnigyniuutip
wju dwpnywug dnwn, npnug LOU-h swupnipjwu
wuwnhdwup unpwunhdhlwgybp £ unp dwpybipub-
nnd, huswbu bwl quwhwwyb| £ pwoh Ynpnunh
wqnbgnLentuu punhwuntp uppunwunpwhu rhulh
pw' UL8-h thnthnfunipyniuhg wulwlu:

L0U-ny hphJwunutiph dnwn Guuwlbpwh thn-
thnfuniggniup bW nGnwpnwdneggniup Yupnn £ nw-
pwpunyp wgnbgnipjntu niubuw Jwpduh pw2h
Jpw: Uuniwdbuwjuhy, wbwp §ub|, np pwoh wyb-
(wgdwu nbd wdbuwwpnyniuwygbn nbnwdhongub-
pp s&u thnpdwpyylp LOU-nY pnidwnniubiph op-
owuntd: b dbipon, pwphwwnphy Jhpwhwwnnipyniuu
wybiih hunwy wagnbgnieniu ntuh ROU-ny dwulw-
Uhgutinh Ypw® Giutiiny tipynt wnwugpuihu Yihuh-
Ywlwu thnpdwnpyndubiph wpryntuputipnhg [84]:

Fuwgh npwuhg, pwzh Ynpntunp Yupnn £ npuytiv
odwunwlynn gnpdnu Swnwjb] pniddwu wnwnppbip
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Gnwuwlubph hwdwp: Snpsuwywund hhywunw-
ghu twpywwdwdp hhdwunutph hwdwp pwoh
qquw(h Ynpntuwnp Yupnn £ piptip upwug pwgu wju-
uhuh dwluwpnwlh, npp sh ipugunud LOU-U, pujg
pwywlwlu gwsén £, npwbiugh dh 2wpp ny OTHS-
wjhu ROU pbpwwhwubp funpwgubu pnidwlwu
wqnbgnipjniup: Ophuwy, LOU-nY wwnwuwnn ns
gbip wuhwwubph dnwin unnppu Suninh wnwye dnnt-
dp wnwnbughw| Yapwny dadwgunid b dbphu 2usni-
nhubph nuypwjhu hwwndwsp b ujuwgbgunid pd-
wwuh  Ynpwwuntuwyneeniup: - Ujuntwdbuwjuhy,
twpwwlwnwdny hpjwunutbph dnin nw wybih
hwqyuwgjnun £ wntinh niubundd, husp hwwlUwpwn
wwjdwuwynpyws b dwpwh 2nipopdwwuwipu inbi-
nuwlwynudny, husp pungontd b, np pwoh Ynpniuwnp
Gupnn £ pwgtip wnwugpwjhu phpwfuutinp, npnup
hwuwubh s6u wdbinpn pwoh wnjwjnipjwu nbw-
pnid: Ldwuwwbu, ny wWwuwwmndhwlwl gnpénuub-
nhu nuinnywdé ntnnpuwpwihu pawdnudp Yupnn £
wybih (wy wpryntuph hwugbigut wybh phpl wu-
nhtwuh twpwywwdwu ywpwaquwnid [85]:

Lwoh ujwqbignudp, huswybu vwb hwdwygywsd
pipwwhwih dnntignidutipp nhunwnpybne ntuwyne-
RInLup 2wpniuwynd £ duw dwpwywwndng nw-
nwwnn wudwug Unwin LOU-h pniddwu wpryniuw-
Jbwnnugniut wywhnynn Yuplnp gnpénu’ hwoyh
wnubiny pwpbuwywuwn wagnbgnipgyniuubipp uhpunw-
Unpwjhu, Unipwihnfuwuwlwihu hhjwunnipniu-
utiph L wrennontpjwul wnusynn Yuwuph npwlyh
pw [51]:

Uyuwhuny, pwph ujwqtignuip puphwwnphly yh-
nwhwuwnigjwu Ywd hZ-ubph dhongny oqunud &
ujwgqgbgut] wybigntuihu pwop W uswnwlwu

fuwugquwpniudutpp LOU-ny hhywunubiph dnw, uw-
Yuwju pniddwu «wpdwgwuphu» Yybpwpbpnn nyjw-
Utipp pwywlwuphu tnwpwpunye Gu: Fugh npwuhg,
pw2h Ynpunhu ninnwo pnidnidp LOU-U wdpnn-
ontpjwdp sh dbGpwgunid, husp hhdpbp £ wwhu Gu-
punntbnt, np pGpwwliinhl hweonnniejwu hwuubnt
hwdwp wuhpwdtywn b pniddwu wyjpunpwupwjhu
Ywd hwdwlygyws nwuwlyubph Yhpwnned:

E2ruyu.snhe-8nNhL

Nunwuwuhpywsé  wndjwiubph  Jbpnwnigynup
(Jtipohu 5 nwpnwd hpwwwpwydwsd wybih pwu 80
ghnwlwu wofuwwnnieniu) gnyg b nybp, np nygjuy
Ynuwinphugtbuwnh wnwppbp wnwnijwghwubipnd ph-
ntinhnhwnh pupwgph U Unipwhnfuwlwyniejwu
wlwnhynigjwu ypw hL-ubtiph wgnbignipjwu ntuntd-
Uwuhpniejntuubph wprynituputipp pwjwlwuhu hw-
Juwuwlwu Gu, husp hwumwwnud § hbnwaquw, wyb-
Lh funp nunwfuwuhpnipjwu wuhpwdbonnie)niup:
Rwgh npwuhg, h&-utiph® wnunnhdniu phpbinhnh-
wh pnddwu pwnuwnphsubph htn hwdwlygywsd
pGpwwhwih owwn wuwblwubp nbin Jundd Gu ptipp
nuuntfuwuhpywé: dbpnugywihg pfunwd £ hhywun-
Ubph wju punpwuph Jwpdwu owwnhdw| nnhubip
gunubiint  wuhpwdbonnigniup: Uwuuwdnpwwbu,
wnunnhdniu  phptinphnhunny, twpywlwdwdp W
£L0U-ny  hhjwunubph  unipwhnfuwlwynipjuwu
Ynw' h<{Aubiph wwppbp fudpbiph - wqnbgnipywu
ybpnwnigjwup dhinjws nuntduwuhniginiuutinp
Yuwwuwnbu wyn hhwunutph Juwpdwu owuinhdw-
(wgywd nwqdwydwpnipgjwu dywydwup b hpwlw-
Uwgdwup:
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EFFECTIVENESS OF INCRETIN AGONISTS IN
AUTOIMMUNE AND METABOLIC DISORDERS
A LITERATURE REVIEW

Armine M. Sanamyan, Qristina R. Jamalyan
Erebuni Medical Center, Yerevan, Armenia
Avdalbekyan National Institute of Health, Yerevan, Armenia

ABSTRACT

Aim: To summarize the current literature data on the
mechanism of action of incretin agonists (IA) on the metabo-
lism of patients with autoimmune thyroiditis and morbid obe-
sity, based on the analysis and generalization of data obtained
from the studies reviewed.

Results: The analysis of the available literature (comprising
over 80 scientific papers, predominantly published within the
last 5 years) indicates that the findings regarding the effects of
IAs on the course of thyroiditis and metabolic activity in this
patient population across different cohorts remain highly con-
tradictory. This underscores the necessity for further in-depth
exploration of the mechanisms through which these agents
influence both the primary pathology and its associated co-
morbidities. Furthermore, numerous aspects of combination
therapy involving IAs and components of autoimmune thy-
roiditis treatment remain inadequately studied.

Conclusion: There is an essential need to identify strate-
gies for optimizing the management of this patient group. In
particular, targeted research examining the effects of various
classes of IAs on the metabolism of patients with autoimmune
thyroiditis, obesity, and obstructive sleep apnea syndrome
would significantly contribute to the development and imple-
mentation of optimized management strategies for this patient
cohort.

Keywords: incretin agonist, autoimmune thyroiditis, obe-
sity, obstructive sleep apnea

QPHOEKTUBHOCTb ATOHUCTOB MHKPETUHA MPU
AYTOUMMYHHbIX N METABOJTIMNYECKUX HAPYLUEHUAX
OB30P JIMTEPATYPbI

Apmure M. Canaman, KpuctnHa P. [Ixamanan

MeanunHCKNA LeHTp IpebyHu, EpesaH, ApmeHna
HauWoHanbHbIA MHCTUTYT 34,paBOOXPaHEHNA UM. ABLAN6eKAHa,
EpesaH, ApmeHua

ABCTPAKT

Llenb: O606LLEHNE COBPEMEHHbIX AaHHbLIX NUTEPaTypbl O
MEXaHW3Me AENCTBIA aroHUCTOB MHKpeTUHa (AM) Ha meTabo-
n13M 60/bHbBIX aQyTOUMMYHHBIM TUPEOVANTOM ¥ MOPOUAHBIM
OMMWPEHMEM Ha OCHOBE aHanu3a U 0606LLEHNA AaHHbIX pac-
CMOTPEHHbIX MCCNENOBAHUIA.

Pe3ynbTaTbl: AHanM3 13yYeHHbIX AaHHbIX (6onee 80 Hayy-
HbIX paboT, B GONLLUMHCTBE, OMY6NMKOBaHHbIX 33 MOCnegHUE
5 nert) nokasan, YTO pesynbTaTbl UCCAENOBaHUI BAMAHMA AU
Ha TeYeHue TUPEOVMANTA U aKTUBHOCTb METaboM3Ma Y AaHHO-
FO KOHTMHIEHTa MaLMEHTOB B PasAnMYHbIX MNONYAALMAX [OCTa-
TOYHO MPOTMBOPEYMBLI, YTO MOAYEPKMBAET HEOOXOAUMOCTb
AanbHenWwero 6onee yraybneHHoOro WM3y4eHUa MEXaHW3MOB
MX BO3EVCTBUA HAa OCHOBHYIO U COMPAMEHHbIE NATONOMMU.
Kpome Toro, MHOMECTBO acMeKTOB COYeTaHHOM Tepanuu VA
C KOMMOHEHTaMW NIEYEHUA aYyTOUMMYHHOIO TUPEOUANTA TaKHE
OCTatoTCA HEAOCTATOUHO U3YUYEHHBIMU.

3aknroyeHue: Heobxoanm NovcK myTen onTuMmsaLmnm se-
AEHWA AAHHOM BbIGOPKM MALIMEHTOB. B 4aCTHOCTU, KOHKPETHbIE
MCCNeaoBaHnA No aHanW3y BO3AEMCTBUA pa3nuyHbIX rpynn VA
Ha METabonn3M MaLMEHTOB C ayTOUMMYHHbIM TUPEOUANTOM,
OMMNPEHNEM U CUHAPOMOM OOGCTPYKTUBHOIO anHO3 CHa GyayT
CnocobCcTBOBaTh Pa3paboTKE M peanu3aLnyt ONTUMU3NPOBAH-
HbIX CTpaTernii BEAEHUA ANA JAHHOTO KOHTUHIEHTa 6OMbHBbIX.

Knarouesowie cnoea: acoHucm UHKpemuHa, aymoumMmyH-
HbIl mupeoudum, oXKupeHue, oécmpmeueHoe anHoO3 CHA.
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ABCTPAKT

BBepeHue: Ha npotsaxkeHun BCeli UCTOpWM 4eno-
BeYecTBa CO3AaHMe 61aronpuATHON cpeabl 0buTaHuA
BCeraa 6bi10 NPUOPUTETOM. Bin3oCTb K Npupoae cun-
Tanacb OfHWMM W3 BaKHEWLUMX PaKTOPOB CTabUIbHOrO
NCUXMYECKOTO 1 GpU3NYECKOTO 3L0POBbA Henoseka. Co-
BPEMEHHbIE NCCNENOBAHNA MOATBEPMKAAIOT, YTO FOPOi-
CKME 3eN€Hble 30HbI UMEHOT HE TONbKO CAHWUTapHO-TUMN-
€HUYECKOE W 3CTETUYECKOE 3HAYEHNME, HO W OKa3bIBatOT
CepbE3HOE BAVAHME HA 3LOPOBbE HaceneHus. B 60nb-
We BHVWMaHWA YAENAETCA MpUPOLOOPUEHTUPOBAHHBIM
NpaKTVKaM, TakMM KaK «J1ecHble KynaHusa» (CUHpUH-o-
Ky), CafloBOACTBO U PpU3NYECKas aKTUBHOCTb Ha OTKPbl-
TOM BO34yxe. HayuHble faHHble NOKa3blBatOT, YTO 3TU
NPaKTUKM CMOCOBCTBYHOT CHVMKEHWHO CTPeCcca v yayyLle-
HUFO MCUXMYECKOTO N GU3MHECKOTO 6aronoayyus.

Lenb: OueHWUTb BIUAHME NecoTepaneBTUHEeCKNX
NPaKTUK Ha MNCMXOPU3MONOTMYECKOE COCTOAHME MNLL,
NPOXKMBAOLLMX B YCOBUAX COBPEMEHHOMO MEranonmca.

MeTtoapbi: Viccnenosanue npoBoannocs B [OpKUH-
cko-OmeTbesckoM necy B KasaHu, Poccua, ¢ yvactmem
98 uenosek (2023-2024 rr.). Mcnonb3oBanach «npak-
TVKa MNATW YyBCTBY, BKAFOYAOLLAA 3PEHNE, CNyX, OOOHA-
HME, BKYC U OCA3aHME, B COYETAHMUMN C AbIXaTENbHbIMU 1
OBUTATENbHbIMWN YITPAaXXHEHNAMMN.

PesynbTaTbl: KpaTkoBpeMeHHOe npebbiBaHme B nec-
HOM CpeLe MPUBENO K CHUMEHUIO YPOBHA CTpECCa, Ya-
CTOTbl CEPAEYHbIX COKPALLEHUI 1 TPEBOKHOCTU, a TaK-
e K YNyYLEeHWto BapnabenbHOCTW CEpAEYHOro prTMa 1
BEreTaTUBHON aKTMBHOCTW.

3akntoueHme: [ToNyYEHHbIE JaHHbIE MOATBEPHAAIOT
3bdEKTNBHOCTb NECOTEPANMMU KaK MHCTPyMEHTa ObLLie-
CTBEHHOIO 3[1paBOOXPaHEHMA. MIHTerpauna npupofoox-
PaHHbIX MNOAXOAOB B FOPOACKOE MNAHWPOBAHWUE MOXKET
3HAYUTENBHO YNYYLLINTL KAaYECTBO M3HW W MOBbLICUTb
YCTONYMBOCTb.

Knrouessvie cnoea: necomepanus, necHvie Kyna-
HUA, 20pO0CKOe 03eneHeHue, NpupoooopUeHMUPOBAH-
Haa desmesnbHOCMb, ApmM-mepanus

BBE[1EHUE

Ha npotaeHwnn BCEN UCTOPUM YENOBEHECTBA MPUO-
pUTETHOW 3afavert ABnAnock bopmupoBaHue b6raaronpu-
ATHOM cpefibl obutaHma. OaHUM 13 KITHOYEBbIX $aKTOPOB,
o6ecrneynBatoLLmx KOMGOPT 1 yCTouMBOE NCMXodr3nNo-
NOTMYECKOE COCTOAHWE YENOBEKA, TPALMLIMOHHO BbICTY-
nana 6amM30CTb K NMPUPOAHbIM YyCnoBuAM. COBPEMEHHbIE
MccnenoBaHmA B 06AacT ypOaHUCTUKM U MEAWLMHCKON
3KONOrMW NOATBEPAKAAIOT, HTO CTPYKTYPUPOBAHHaA CUCTe-
Ma O3EMIEHEHNA TOPOAA HE TONbKO BLIMOMHAET CaHUTAP-
HO-TUTMEHWNYECKYHO 1 ICTETUHECKYIO GYHKLIMIO, HO 1 OKa-
3bIBAET 3HAYMMOE BAWAHWE Ha 300poBbe HaceneHus [1,2].

Bce 6onbluee BHMMaHUE YAENAETCA MPUPOLOOPUEH-
TUPOBaHHbIM NOAXOAAM (Nature—Based Activities), K Ync-
Ny KOTOPbIX OTHOCATCA «NIECHBIE KYMaHWA» (CYHPUH-O-
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Ky — AMOHCKaA MpaKkTUKa MeAWTaTUBHBIX MPOrynoK Mo
necy), CapoBoAYecKan Tepanua, pusnyeckas akTMBHOCTb
Ha NMPUPOAHbIX TEPPUTOPUAX U APYrVE NPaKTUKK B3au-
MOAENMCTBMA C 3eN€HbIMKU 30HaMK. VImerolmeca Hayy-
Hble JaHHbIE CBUAETENBCTBYHOT O HAIMUMMN MONOMKUTENb-
HO KOppEenALMM MeX<ay y4acTUeM B Takux npoLieaypax
W ynyyleHnem nokasaTeneit NCUXo3MOLMOHANbHOrO U
COMaTUYECKOro cocToAHwA. Ob6LLEHNE C MPUPOAOV Npu-
BOAWT K CHATUIO HEPBHOIO HAMPAMEHWA, YCNOKOEHWIO,
4TO OCOBEHHO APKO MPOABAAETCA CPEAUN KUTeNeln 6onb-
wwx ropoaos [3-6]. Onpockbl, NPOBEAEHHbIE CPEAN pa3-
NINYHBIX TPYNM FOPOACKOrO HaceneHus, nokasanu, 4To
NtoAM NPEANOYNTAIOT O3eNEHEHHbIE NPOCTPAHCTBA C 60-
raTol paCTUTENbHOCTbIO, a He 61aroyCTpOeHHbIe TeppU-
Topum [2,7,8]. JONOAHUTENBHOE BHUMAHWE K BaXKHOCTY
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J'IeCOTepam/m B YCNOBMAX MEranonnca

3€NEHbIX MPOCTPAHCTB ObINO 3aPUKCUPOBAHO B MEPUOL
nanaemun KOBMI-19 [9)].

Wccnenosarve, nposenéHHoe B LUBeunn, npoae-
MOHCTPUPOBaNo, 4TO MPOCAYLIMBAHUE 3BYKOB MNpW-
poapl 1 ypbaHW3aumMW BO3LEACTBYET Ha MPOLECC BOC-
CTaHOBAEHMUA OT CTPecca No-pasHomy. 3BYKM NMpPUpPOLb
HaMHOrO OBNEryatoT M YCKOPALOT MPOLLECC BOCCTAHOB-
NeHWA OT CTpecca, B OTANYME OT 3BYKOB, CBOWCTBEHHbIX
ropoackoii cpege [10]. Cnenyer oTMETUTb, YTO MHOTO-
YMCNEHHbIE HAY4YHblE [AaHHbIE CBUAETENLCTBYFOT O MO-
NOMUTENBHOW B3aUMOCBA3N MEXAYy AEATENbHOCTHIO,
OCHOBAHHOM Ha MCMONb30BAHUM NMPUPOAOOPUEHTUPO-
BaHHbIX MOAXOAOB (NIECHbIE BaHHbI, CAaflOBOAYECKAnA Te-
panvA, CafoBOACTBO, MOCELLEHWNE CKBEPOB U 3aHATHA
GM3KYNbTYPOI B 3€NEHBIX 30HAX ropoja U T.4.) U 340-
poBbeM HaceneHus [11-15].

KpaliHe Ba)KHbIM ABAAETCA TakMe HayYHO-06OCHO-
BaHHaA NONOMNTENbHAA CBA3b MEXKAY KOHTAKTOM C Npn-
pofOl W 3[OPOBbEM [ETEN, OCO6EHHO B OTHOLLEHWU
GM3NYECKOR aKTUBHOCTU M MCUXMYECKOTO 3A0POBbBA,
4TO ABAAETCA MPUOPUTETOM OBLLECTBEHHOTO 34paBO-
oxpaHeHuA. KOHTaKT ¢ npupoaoi cnocobcteyeT ¢Gusn-
YECKOW aKTMBHOCTW, YAYYLLAET KOMHWUTUBHbIE GYHKLMM
M YMEHbLIAET BbIPa*KEHHOCTb MOBEAEHYECKMX Hapylle-
HWRA y AE€TEN. BLIACHEHO, YTO OKPYXKatoLLana Cpeaa urpa-
€T ropasfo 6onee CylWeCcTBEHHYIO pojib B COCTOAHUU
300pOBbA AETEN, MPOMMBAIOLLUX B HEGAArOMPUATHOM
FOPOACKOW Cpefie, YeM CYMTanoCh paHee. Pesynbratbl
MCCNENOBAHWA MOKA3blBAKOT, YTO [AETW, YbW MKUNWLL-
Hble YCNOBMA YNyuLIMAUCE Nocne obMeHa KBapTUp Ha
Mnnb€ B 6onee 03eneHEHHbIX paioHax, BMOCNEACTBUU
MMenn TEHAEHUMIO K 60Jiee BbICOKMM YPOBHAM KOMHU-
TUBHbIX QYHKLMIA, Yem 6bino BbiABAEHO paHee. Kpome
TOro, AETW, BbIPOCLUME B YCNOBKAX O3ENEHEHHbIX MpO-
CTPaHCTB, BMOCNEACTBUM CTpafany MCUXMYeCKUMn 3a-
bonesaHuamMn Ha b5% pexxe [16-19].

YunTbIBaA BbILLENINOMEHHOE, CNEyeT OTMETUTb, YTO
MCCNenoBaHuii, MPOBEAEHHDIX B YCNIOBUAX yPOaHN30BAHHOW
cpefbl Meraronmca v ropofckoro fleca, KpaiHe mano, a
KpaTKOCPOUHbI IGPEKT NecoTepanmm BOBCE Mo U3yUeH.

B Poccuiickoi $enepaumn (PP) nogobHoe nccnego-
BaHWA NPOBOAWTCA BrEPBbIE.

LLE/1Tb UCCJIE[1OBAHUA

Llenbto  JaHHOro MCCNefoBaHUA ABMAETCA OLEHKA
BNUAHMA NECOTEPANEBTUYECKNX MPaKTUK Ha ncuxodu-
3MONOrMYECKOE COCTOAHME NNLL, MPOMKMBAIOLLUX B YCNO-
BMAX COBPEMEHHOrO Meranoawca (Ha npumepe r. Kasa-
Hu, Poccua).

MATEPWUAJIbI N METO/1 bl

WcenenoBaHnue HOCUT MpUKNALHOWM, MONEBON, NMpPo-
AONbHbIA XapaKTep 1 KNacCUPUUMPYETCA Kak KBA3UIKC-
NEPUMEHT; OrpaHUYEHNA — OTCYTCTBME KOHTPOILHOM

rpynnbl. Kputepuun Bkntoyerma: Bospact ot 20 go 65
NET, OTCYTCTBME XPOHUYECKON CEPAEYHO-COCYAUCTOW
MaToNOrMKN; KPpUTEPUM NCKNKOYEHNA: HAIMUME XPOHNYE-
CKOW CepAeYHO-COCYANCTON NaToaorum, v BO3pacT A0
20 u Bbiwe 65 ner.

B KayecTBe OCHOBHOIO WHTEPBEHLIMOHHOIO METO-
[a MpVMeHANach NpakTuka «naTn 4yBcTBy (Five Senses
Practice), HanpaBfieHHaA Ha MOCNELOBATENbHYHO aKTW-
BaLIMO CEHCOPHOTO BOCTMPUATHA (3peHue, cyX, 0BOHA-
HUE, BKYC, OCA3aHWE) B MPUPOAHON Cpeae, B COYETaHNM
C 3/1IEMEHTaMU [bIXaTENbHbIX W TENECHO-OPUEHTUPOBAH-
HbIX TEXHWK, OCO3HAaHHbIM [BUMEHWEM, HabntoaeHUEM 1
monyaHuem. MpakTnka 13 6 ynpakHEHU Ha OCO3HaH-
HOCTb K 5 opraHam 4yBCTB (HabntogeHue 3a 3Bykamu,
3amnaxamu, TaKTUbHbIMK, BKYCOBbIMU W BW3yanbHbIMU
06BbEKTaMM) U OAHOMO YNParKHEHWA HaMpaBNEHHOro Ha
pa3BMTME YyBCTBa 61aroapHOCTW, KOTOPOE 3aBEpLUaNo
KaXkl0€ 3aHATHE.

OCHOBHOW NPaKTUKOW, MPUMEHAEMOW B XOLE JAHHOrO
MCCnenoBaHuA, ABAANACh MPaKTUKa HOYTWMHra (oTmeva-
HUA) — 6a30Bas MPaKTMKa OCO3HAHHOCTW B HabntoAeHUM
33 MPOVCXOMALLMM B OKpyKatolLel Cpefe C MOMOLLbHO
OAHOrO WM HECKONbKMUX OPraHoOB YyBCTB W MPOCTaB-
NEHWA MEHTaNbHbIX OTMETOK B BWAE MPOroBapUBaHUA
LWENOTOM MAN NMpo ceba cnoBa, oTpakatoLlero daxkTnye-
CKWIA OMbIT YenoBeKa, NMPOMUBAEMbIA B HACTOALLMUIA MO-
MEHT, UHBbIMU CNIOBaMV HabIOAEHME 33 BCEM CMEKTPOM
OLLYLLIEHWI: 3peHwe, CyX, OCA3aHNE, OBOHAHNE.

o 1 nocne NpakTUKKM NPOBOAMANCHL 3aMEPbI TEKY-
wero GpuU3nMoNornyeckoro v NCUXMYECKOro COCTOAHUA.
3amepbl cocToAHUA 3aHUManu okono 30-35 MUHYT Ha
rpynny, B obuei cnokHoctn 7-10 MUHYT Ha yenoBeka.

MpaKkTukK NpoBoamamnck B yTpeHHue yvacel (¢ 7:00 go
9:00) Ha TeppuTopun TOpKMHCKO-OMETBEBCKOTO fleca
— MPUPOLHO-PEKPEALIMOHHOIO obbeKTa naollaabto 92
ra, PacnofOEHHOro B ropoAcCKoi uepTe. Bce yyact-
HUKW ObIAV 03HAKOMAEHbI C YCNIOBMAMM y4acTvaA 1 fanu
MUCbMEHHOE MHGOPMUPOBAHHOE Cornacue. dTUYeckne
HOPMbI 6binK cobntodeHbl B NofHOM ob6béme. Obuas
BblbopKa cocTasuna 98 venosek: 45 8 2023 rogy n 53
B 2024 rogy. B obenx koroptax Npoun3Boamnnach oLeHKa
PU3MONOrNYecKnX 1 NCUXONOrMYECKNX MOKasaTenen Ao
¥ MocAe y4acTua B NecoTepaneBTNYeCcKor NpaKTHKe.

M3mepanuch cnepyroline napameTpel. VIHAEKC CTpecca
(Stress Index, SI) — nokasaTenb HanNpAMEHUA perynATop-
HbIX CMCTEM OpraHu3Ma Ha OCHOBE aHanu3a Bapuabenb-
HocTu cepaeyHoro putMa (BCP) no baesckomy; eamHumLa
M3MEPEHNA — YCNOBHbIN 6ann. YacToTa cepaeyHbix COKpa-
weHwnit (YCC, nynbc, ya./MunH). BapuabenbHocTb cepaey-
Horo putma (Standard Deviation of NN Intervals, SDNN
— CTaHJAPTHOE OTKIOHEHWE MHTEPBAIOB MEMY HOpPMasb-
HbIMV yaapamu — oTpaxkaeT obLuyto BCP (munancekyHaa,
mc). ObLuee BeretatnsHoe Hanpsxerue (Total Power, TP)
— NOKa3aTefb, OTPaXKAOLLIMI CyMMAPHYHO aKTUBHOCTb Be-
reTaTVBHOW HEPBHOW CUCTEMBI (MUNAINCEKYHAA B KBaspa-
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Ta6nuua 1. [lHamuka GU3MONOrNHECKUX U NCKXONOTMYECKNX MoKasaTeneit Ao u nocne necotepanuu (2023 n 2024 rr.)

2023 (n = 45), M*SD

2024 (n = 53), MSD

lMoka3aTenn

Ho Mocne Ho Mocne
Crpecc (Sl), 6ann 202.1+124.7 123.9 *+128.5 190.4£65.4 124.87£79.7
Mynbc (4CC), ya./MUH 76.0+11.5 68.1"+12.5 76.1+11.6 69.3*+10.3
BereratnBHas akTuBHOCTb (TP), Mc? 1432.2+1007.4 2266.7°+1831.3 1667.0£1138.7 2012.17£1129.3
BapuabenbHocTb cepaeyHoro putMa (SDNN), mc — 45.6+13.4 58.4*+18.7 491114.6 5414142
CuTyaTuBHaA TPEBOMKHOCTL (STAIS), 6ann 37.919.9 30.3"%7.6 42.219.8 32.0"*7.6

*p<0.05, YCC - yacToTa cepaeyHbIx CoKpalleHnii, M — cpeaHee 3HaueHwe, SD — ctanaapTHoe oTkinoHerne, SDNN — Standard Deviation of NN Intervals,
S| — Stress Index, STAIS — State-Trait Anxiety Inventory Scale, TP — Total Power.

Tabnuua 2. YcpenHEHHbIE 3HaUYEHMA NoKasaTenel 4o U nocne necotepanuu B o6beanHeHHoN Bbibopke (N=98) (2023-2024 rr.)

2023 u 2024 (N-98), M+SD

MNoka3aTenn
[o necotepanuu lNocne necotepanuu
Crpecc (Sl), 6ann 195.84126.8 1271735
Mynsc (YCC), ya./mMuH 76.1¥11.6 68.8"+11.3
BeretatnBHaa aktnBHoCTb (TP), mc’ 1378.0£1000.7 1651.611492.6
BapuabenbHocTb cepaeyHoro putMa (SDNN), mc 46.4+14 1 56.07+15.0
CuTyaTnBHaA TPEBOMHOCTb (STAIS), 6ann 40.2+9.8 312"+ 7.6

*p<0.05, YCC - vacToTa cepagUHbIX CoKpaLLeHunii, M — cpeaHee 3HaueHue, SD — ctangapTHoe oTkinoHeHne, SDNN — Standard Deviation of NN Intervals,
SI - Stress Index, STAIS — State-Trait Anxiety Inventory Scale, TP — Total Power.

T€, MC?). CuUTyaTVBHaA TPEBOMHOCTL (State-Trait Anxiety
Inventory Scale, STAIS), AMHaMWKa YPOBHA CUTYaTWBHOW
TPEBOMHOCTW M3MEPANACh C MOMOLLBIO LLIKaNbl TPEBOIU
Cnwunbeprepa-XaHuHa, TECTUPOBAHWE MPOBOAUIOCH OH-
naviH B NPUCYTCTBUW NCKXONOra; EANHMLIA U3MEPEHNA yC-
NoBHbI 6ann. [Ana 3amepos SI, TP 1 SDNN ncnonb3osanca
Kapavorpad Xiaomi HiPee Smart ECG Wizard. Yctpoit-
CTBO CepTdULMPOBaHO B PP 1 pacnpocTpaHaeTca nog
6peHaom Engy Beat. Bbibop nan Ha paHHbIl npubop, Tak
KaK C MOMOLLbIO JaHHOTO YCTPOMCTBa Y4€Hble MHCTUTYTa
MeaVKo-6ronornyeckrx npobnem Poccuitckon akagemmm
HayK KOHTPONMPOBANM MOKa3aTeNn COCTOAHMA 3A0POBbA
ydactHukos 120-ucytouHoro akcnepumeHta «Cupuycy,
BOCMPOU3BOAALLErO YCNOBMA NONETa Ha JIyHy.
CraTuctnyeckan 06paboTka [aHHbIX OCYLLEeCTBAA-
nacb C ucnonb3osaHvem naketoB Microsoft Excel 2007
n XLSTAT 2009. CpaBHeHWe pe3ynbTaToB MCCAEA0BaHMA
NMPOBOAMIOCH C UCMOMb30BAHMEM KpUTEPUA MaHHa-YUT-
HW. 3a HyNEBYO MpVMHMManach runotesa o6 OTCyTCTBUM
pasnuymii. [InA OUEHKW B3aMMOCBA3M MOKa3aTeNnen
pacCynTHIBaNACh BEAMYMHA YPOBHA 3HAYMMOCTW «p».
KpuTryecknini ypoBeHb 3HaYMMOCTH 6bil YCTaHOBNEH Ha
yposHe p<0.05. JoseputenbHbiii HTepsan — 95%.

PE3YJIbTATbl N OBCYK[1EHUE
/I3 NpeacTaBAeHHbIX AaHHbIX BWAHO (Tabanua 1),
4TO BO BCEX WCCNEdyembix NapameTpax Habntopanach
CTaTUCTUYECKM 3HaYMMaA MONOMUTENbHAA [AMHAMUKA
(p<0.05), 3a wckntoyeHmem nokaszatena SDNN s 2024
rogy, rae U3MeHeHuA He JOCTUTAN YPOBHA CTaTUCTUYe-

CKOM 3HAaYMMOCTU. DTO MOXKET ObITb CBA3AHO C MEXMH-
AVIBUOYanbHbIMW PA3inynAMM B COCTABE BbIGOPKU.

JlecotepaneBTvyeckoe BMELLATENbCTBO — COMPOBO-
MOANoCb [OCTOBEPHbLIM CHVMEHWEM YPOBHA CTpecca:
B 1.63 pa3a B 2023 rogy n B 1.53 pasza B 2024 ropy,
4TO noaTBepkaaeT IGPEKT HopManM3aLmMn BereTaTs-
HOrO TOHYyCa. YMEHbLUEHWNE MyAbCA TakMe yKa3blBaeT Ha
CHWKEHUE GU3NONOTMYECKON aKTMBaLMKU (B CPEaHEM
Ha 10-12%). MosbiweHve TP (B 1.58 pasza B 2023 roay u
B 1.20 pasa B 2024 ropgy) vHTEPNpPETUPYETCA Kak poCT
ajfianTtaumMoHHoro pesepsa. STAIS cHusunca B 1.25 pasa v
1.32 pasa, COOTBETCTBEHHO, AEMOHCTPHPYA YCTOMYMBbIV
MCUXO3MOLMOHANbHBbIN 3PDEKT.

CpaBHUTENbHDBIA aHANN3 MCXOAHbIX 3HAYEHWUI MEX-
oy sbibopkamn 2023 wn 2024 rr. nokasan oTcyTcTBME
CTaTUCTUYECKM 3HAYUMBIX Pa3anymii Mo 6ONbLUMHCTBY
nokasatenen. HesHauMTENbHOE PacXOMAEHWE MO LWKa-
ne STAIS (Ha 4 6anna) He NOBAMANO Ha OOLLYtO Hamnpas-
NEHHOCTb adPeKTa N MOKET PacCMATPUBATLCA KaK KO-
BapWaLMOHHbIA dakTop. B cBosHoM Bbibopke (N=98)
NONOMUTENbHBIA 3PPEKT necoTepanumn CoxpaHAnca u
ycuaveanca.

Kak BUAHO M3 NpeACTaBNEHHbIX AaHHbIX (Tabnuua 2),
no BCEM MCCNefyemMbIM GU3NONOTNYECKNM M NCUXONO-
FMYeCKMM nokasaTenam A0 W MOCie y4acTuA B JecoTe-
PaneBTUYECKMX NPaKTHKax 3adUKCUPOBAH BbIPaXKEHH bV
NONOMUTENbHbIN 3PPEKT. B 06beANHEHHOI BBIOOPKE OT-
MEYEHbI CTAaTUCTUYECKN 3Ha4MMble nameHeHua (p<0.05)
MO YETbIPEM W3 NATK NMapameTpoB.

YposeHb cTpecca (Sl) cHusunca 6onee Yem B 1.5 pasa,
4YCC ymeHbwumnack B 1.1 pasa, BCP (SDNN) ysennuu-
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J'IeCOTepam/m B YCNOBMAX MEranonnca

nacb B 1.2 pasa, a ypoBE€Hb CUTYaTUBHON TPEBOMHOCTH
(STAIS) cHumsunca B 1.3 pasa. [MokasaTtenb BEretaTUBHOM
akTMBHOCTU (TP) TakXKe NPOAEMOHCTPUPOBAN MONOMKN-
TENbHYIO AMHAMUKY, yBennymsmMch B 1.2 pasa, ogHako
W3MEHEHWA HE JOCTUINN YPOBHA CTaTUCTUHECKOM 3Ha-
4MMOCTM, YTO, NPEANONOKNTENBHO, CBA3AHO C BbICOKO
VHOVBWAYaNbHOM BapnabenbHOCTbO.

Takrm 06pa3oMm, pesynbTaTbl UCCNEA0BaHNA MO3BO-
NAKOT YTBEPXKAATb, HTO MPUMEHEHHbIE B YCNIOBUAX AaH-
HOro UMCCNEefOBaHWA NECOTepaneBTUYECKUE MPaKTUKK
PE3yNbTaTVBHbI 11 MOTYT BbITb PEKOMEH/OBAHbI K LUMPO-
KOMY MPVMEHEHNIO.

MNpoBeA€HHOE  MCCNEfOBaHWE  MPOLEMOHCTPUPO-
BaNo BbICOKYID 3IPPEKTUBHOCTL NEecoTepaneBTUYECcKnX
MPaKTUK B KAYECTBE CPEACTBa YAyYLIEHWA NCUXOPU3N-
OMI0MMYECKOro COCTOAHUA TOpPOMaH, MPOXKMBAIOLLMX B
ycnosuax meranonuca. ofyyeHHble pe3ynbTaTbl MOA-

TBEPXKAAFOT YCTONYMBBIVI M BOCMPOU3BOANMDIA 3dEKT
BO3LEVICTBMNA NPUPOLHOM CPEAbI HA OPraHN3M YENOBEKa.

KpaTkoBpemMeHHOE MpebblBaHWE B NECHOW Cpeae,
OpraHU30BaHHOE MO METOAMKE «MATU YYBCTB», CrO-
COOCTBYET AOCTOBEPHOMY CHUMKEHWIO YPOBHA CTpecCa,
ymenblueHnto HCC, pocty BCP v BeretatuBHOM akTuB-
HOCTM, @ TaKME CHUMEHWIO YPOBHA CUTYaTUBHOMN TPEBO-
MHOCTU. DTU N3MEHEHNA ObINN 3aPUKCUPOBaHbI C BbICO-
KOV CTeneHbro CcTaTUcTUyeckon 3Haummoctu (p<0.05),
4TO YKa3bIBAET HAa CUCTEMHbIA XapaKTep MNONOMKUTENbHO-
ro BO3AENCTBUA.

MofyyeHHble AaHHblE MOATBEPMAALOT MNEPCMEKTVB-
HOCTb MHTErpaLny NpUpPOLOOPUEHTUPOBAHHbIX NMPaKTUK
B CWUCTEMY MPEBEHTUBHOIO 3[paBOOXPAHEHUA U FOPOL-
CKOro nnaHupoBaHuA. BkatoueHne necotepanuu u apy-
rMX MPUPOAOOPUEHTUPOBAHHbBIX MPAKTUK B CTPYKTYpY
YPOaHUCTUYECKMX PELLEHWNIA MOMET paccMaTpuBaTbCA
Kak 3pPeKTUBHaA MEXANCLUNAVHAPHAA MEPa, Hanpas-
NEHHaA Ha MOBbILUEHNE KAYECTBA MWU3HN W yKpenneHue
O6LLECTBEHHOIO 340POBbA.
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ABSTRACT

Background: Throughout human history, the creation of
a favorable living environment has been a priority. One of the
most important factors supporting stable psychophysiological
health has always been proximity to natural settings. Modern
studies confirm that structured urban greenery not only ful-
fills sanitary and aesthetic functions, but also plays a critical
role in public health. Increasingly, attention is directed toward
nature-based interventions, such as forest bathing (Shin-
rin-yoku), horticultural therapy, and outdoor physical activity.
Evidence shows strong correlations between these practices

and improved emotional and physical well-being. Contact with
nature reduces stress, anxiety, and promotes calmness, partic-
ularly for urban populations.

Aim: To assess the impact of forest therapy practices on
the psychophysiological state of individuals living in a modern
metropolis.

Methods: Conducted in Kazan’s Gorkinsko-Ometyevsky
forest, Russia, the quasi-experimental field study involved 98
participants in 2023-2024. Using the “Five Senses Practice,”
sessions activated vision, hearing, smell, taste, and touch,
combined with mindful breathing and movement.

Results: Short-term exposure to a forest environment re-
sulted in reduced stress levels, heart rate, and situational anx-
iety, as well as improved heart rate variability and vegetative
activity.

Conclusion: The findings confirm the reproducible ef-
fectiveness of forest therapy as a public health intervention.
Integrating such nature-based approaches into urban plan-
ning can significantly enhance quality of life and resilience in
modern cities.

Keywords: forest therapy, forest bathing, urban green-
ing, nature-oriented activities, art therapy
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Lbkpwénipyntu.  Unpnuwy hpniuwyhu hhjwu-
nnipjwl (COVID-19) hwdwdwpwlp wpwag b wu-
Uwfuwnby Ypwny thnfulig pdzlujul Yppnipjwu
Yuqdwybpwynidp® wdpnne wofuwphnid fupwubing
htnwdwn W, dJwublwynpwwbiu, wngwug ntuntgdwu
punjwjunudp: <wjwunwuntd bu wnnnowwwhw-
Yuwu hwdwlwpgp fuugqulig fuhuin nhuwdhy Yppuw-
Jwu wwhwugUbinh wnel, hush wpryntupnid Yunt
dwdwuwlwhwwndwsond Yuqdwybpwybighu pwq-
dwpehy wngwug nwupupwgutin pnidwfuwmnnnubi-
nh hwdwnp:

Lywwnuwl. Fuwhwunb| ybpnugyw dhongwnnid-
ubiphu dwuuwlygwsd pnidwofuwinnnutiph thnpéwnni-
pjntuutinp, ubipyuwjwgub Upwug guwhwwnwlwuutpp
Yppwlwu pnwunwyniejwu, dwinnigdwl Gnwlwy-
utiph b Yuqdwybpwwlywu gnpépupwgutiph Ybipw-
pbpjwl, huswbu bwl pwgwhwjinb] wngwug nwunig-
dwu wnwybnugniuubpu nu dwpunwhpwybpubpp:

Ubtpnnubp. SYjwjubpp hwjwpyb| Gu LiGyun-
nnuwhu hwpgupetinph dhongny Yuqdwytipwyws
hwpgdwu pupwgpntd, nphu Jwulwygt § 951 dwu-
Uwgbwn Gplwuhg b Cwjwunwuh pninp dwpgbiphg:

Upryniupubip. {wpgwdubiph dbs dwup npw-
Ywu £ quwhwwnb] Yppwlwu pnjwunwynipniup,
Juwqdwybpwydwu duwswihp U nwupupwgwywp-
utiph wouwwmwupp: Uhlunyu dwdwlwl wpdw-
uwanyb BU mbGuuhyuwlwu funspunnuubin, huswbiu
Uwl yunwup 2thdwu vwhdwlUwihwynidutiph htwn
Ywwywd wuhwpdwpniejniuutbp:

Eqpwlwgnipniu. {Ginwgnunnigjwu wpryntup-
utipp Ywpnn Gu hhdp Swnw)t] Cwjwunwunid pdy-
Juwlwu wngwug Yppnipjwu pwpnitwlwlwu qup-
guwgdwu U npwyh pwpbjwydwu hwdwn:

Lhduwpwnbp. pdolwlwl Yppniyeintu, hbnw-
Juwp nwunignid, wngwlg nwunignid, wpnnowuyw-
hwlwl Yunpughu ubipnid, COVID-19 hwdwdwnuwly
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Lhinwywp nwngnd £ hwdwpynd Yppwlwu
ghpépupwgh wju duwswihp, nph nbwpntd nwupu-
puwgh Jwuuwyhgu nt nwuwywunnnp $hghluwwbiu
sGU qunuyned dhlunyu nmwpwdspned, huly nwunignedu
hpwlywuwgynd 5 hwnnpnuwlyguwlwu nwpwwnbuwy
dhongutiph oqunipjwip: {binwdwp nwunignidp Yu-
nnn & ubpwnt) huswybu hwdwgwuguwihu, wjuwbiu b
ns hwdwgwugwjhu wnbfuuninghwubp” wwwhnyb-
(nY Unipbiph thnfuwugnud b ntunigdwu gnpépupw-
gh 2wpniuwlybihnigyntu mwpwdpwiht pwdwudwu
wwjydwuubpnd: Hpw Bupwwnbuwyp’ wngwug ni-
untgnidp, hpwlwuwgynd £ pwgunwwbu hwdw-
guiugh dhgngny, Yhpwntiiny pdwjhu hwppwlubn,
husp hUwpwynpnip)ntu £ wnwhu nwunwgnidu hpw-
Ywuwgut] hwdwdwdwuwljw (uhuppnu) Yud wu-
hwdwdwdwUwljw (wuhuppnu) dlwswihbpny:

LGnwywn nwnwgndu niuh wybh pwu dby nt
ytu nwph wwwndnigjniu: “pw Jwn ophuwlubiphg

b pphunnwlwgh unwgnhs gty Mhudwuh (wugy.
Isaac Pitman) 1840-wlwuubph uwdwlwgpwlwu
Yppwwl uUwfuwdbnunipgniup: hull wngwug ni-
untgdwu dlwynpndp uyhgp § wnbp 1960-wwuub-
nhu UUL b hunjuh hwdwjuwpwunud, npuinbin nuw-
unnubiphu Yppwywu uniptin npwdwnpbint hwdwp
oqunwgnnpéontd Ehu hwdwwpgswihu intpdhuw|utb-
nh thnfujuwwlgywsd Ubipgwug (hunpwubin): Lw-
dwgwugh (huwnbpubwnh) (wju hwuwubhnigniup
1990-wlwuubphu fupwubtg pYwjhu Yppnipjwu qn-
pw| nwpwondp uywuwnbng hwwwnwpdwapywd
wngwlug nwupupwgubiph huunhunnighnuwjwgdw-
up: Uyu qupgugnidubiphu gnigwhtin duwynpybighu
Uwl pwqdwpunyp wnbuuninghwlwu [nonwdubip
L hwppwlubp, npnup huwpwynpnientu nybghu
wwwhnyb| Ypenipgjwu npwly, hwuwubihnigniu W
Ywnwywpdwu wpryntuwybGunnipniu [1]:

Jdbpohu wnwuuwdjwyubpnd htnwdwp (hwwn-
Ywwbu wngwug) nwnignudp Vpwuwlwih nbp &
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ulnwugub pdolwlwl Yppnigjwu wnwppbp dw-
Ywpnuwyubpnud: Rdlwlwu ghwnnweniuutiph nun-
nnijwip dowlyws quugwdwihu pwg wnguwlg
nwupupwgubipp (wugq|.” Massive Open Online Course,
MOOC), yhpwnntw| uhdnijwghwubipu nt yhpunniwy
hpwwunigjwip duwynpws nuuncfuwlwu dhow-
Juwyptpp nwndét] BU wnnnowwwhwlwu Yppenipjwu
wupwdwubh Jwu® huwpwynpnigyniu nwny quip-
quguti| Y huhlulwu dinwdnnnieiniu, hdnniejniu-
ubp L npnpnidubiph Guywgdwu Jupnnniggniuubp®
wnwug hhjwunutiph hwdwp rhulyh: “Lhpwpnidw-
ywu b wy Y pupjwywu dwubwghwnnigniuutipp
hwdwp hpunniw] hpwlwunigjwl nbfuuninghw-
utiph Yphpwnndp gnyg b wnydbip nunigdwu puwqdw-
Uh Ypyubhniejwu, hdwnnigniuubph unniqdwu W
gnhpSuwwu ywwnpwunyjwontgjwu pwpdpwgdwl
Ywplnp wgnbignipniup [2-5]:

Unpnuwyhpniuwjhu  hhwunnipjwu (COVID-19)
hwdwJwpwlu wpwqugptg wju gnpdpupwgubpp’
uinbinstind hwjwuwpwwbu 2wy b nwqdwyuw-
pwlwu Yppwywu wwhwusubip: Stnwownpddwu
uwhdwuwthwyndubpp, wnnnowwywhwlwu hw-
dwlhwpgh  gtippupdwontggniup b ghwtihputinh
wpwg pwpdwgdwl wuhpwdtipunniegniup hwugbig-
nhu Upwu, np pwqdwprhy Gpypubpnid, ubpwnjw
Lwjwuwnwup  Lwupwwbwunnigniund (£4), Jupbd
dwdwuwynwd  (wjuwowyw] wngwug Yppwlwu
opwapbip alwynpybghu pnidwofuwnnnubiph hw-
dwp: Cunn dh pwpp htinhuwlubph® wngwug Yyp-
pwlwu dpwapbiph qupqwgdwup punpng Gu Gptp
thnybip® wpwag qupgqugdwu tng, Swnydwu thny b
Yuwyntuwgdwu thni: Yyu wpwaq wugnudp ubiplujwg-
unud b «wpwg qupqugdwl thney», npp punpnadnud
E Yppwlwl dhowdwnnipjniuutiph Yupnly wény,
wbfuuninghwwu |nwonwdubiph wpwg ubpnpdwdp
U Jwulwghwnwwu hwdwjuputiph onwuwy hwpdwn-
ynnuwlwunigjwdp [6-8]:

Quujws dhowqqwihu nuntfuwuhpnip)niuutinh
wbhu, L wnnnowwwhwwu hwdwlwpgnid wn-
gwug pdolwywu Yppnigjwu Jwupnwpwihu pun-
[wjunwip gpbipt spulwpyws b sybipinwyws bp-
unyp £ Cwdwdwpwyh pupwgpnid hpwwuwgwé
Jbowpehy wngwug nwupupwgutpp duwynptighu
Gquyh wdjwiutph 2unbdwpwl, npp huwpwynpni-
RINU £ wmwihu quwhwwnbnt huswbu hwdwlwngh
hwpdwpynnwlwunipniup, wjuwbiu 5| nwupupwg-
ubiph dwuuwlhgubiph thnpédwnnigyniuutipp, wnbfu-
upluwlwu b ugdwybpwswlwu dwpunwhpwybip-
utipp, Yppwlywu pndwunwynigjwu pulwindp L
wngwug nwungdwu hbnwgquw qupqugdwu huw-
pwynpnigjniuutipp pdolwlwu Yppnigjuu hwdw-
nbpunnwd: {anbwpwnp, < ophuwyny wnguwlg
pdolwlwl Yppnipjwl wpwg qupgugdwl ginth
wju nuntfuwuhpnintUu ntuh ghtnwjwu b ghpd-
Uwywu Ywplunpniggniu: Uju - huwpwynpniggniu |

54

wwihu hwulwuwny, ph huswhuh wpryniuwyb-
wnjwdp Bu Yhpwnyb] wngwug Yppwlwu db-
fuwuhquubtipp, hus fuunhpubp B wnwowgtb| hw-
dwlwpgh nt dwuuwyhgubph dwlwpnuwynd, L
huswhuh ninnnigyniiutipny fupnn b quipquuwg
wngwug pdr2lwlwu Yppnipjntup htnhwdwywpw-
Ywihu hpwlwuntpyniuncd:

LSNhE-ErN 64 UkR-NTFLEN

Nunwfuwuhpnipniuu hpwlwuwgybp 5 npwbu
pwuwlwlwu unghninghwlwu hGwnwgnunggniu’
ninnywo COVID-19 hwdwywpwyh pupwgpnid wn-
gwug niuntgdwu Spwgpbipht dwuuwlgwd pnidwy-
fuwwnnnutph thnpdwnnigjwu, Ybpwpbpdniuph L
puywinidubiph quwhwwdwup: LGnwgnunigniup
nhunwpldb| £ npwybu nhunnnuywu, ny dhowdnw-
Ywlu nwunwduwuhpniggniu b nwuyb) £ ujwqugnyu
nhul wwpniuwynn hGwnwgnunipniuubiph 2wpphu:
Lhnwgnunipjwu hwdwp dowydb) § unnigywo-
pwynpywsé hwpguplipehl, npp punlugws b tinki
38 hwpghg: Lwpgbipu pungpytp Gu htinWw| hhd-
Uwlwu nhpnypubpp.

1. dwuuwyhgubiph dnnnypnwgpuwlwu puntpwg-
ntinp.

2. wnbfuuninghwlwu hdwnnipjnibutipp W hwpdwnb-
gnudp Unpwpwnpnipjniuubippu.

3. Jwqdwybpwswlywu gnpdpupwgubiph  wprynt-

Uwybwnnigniup.

4. nwnigdwu duwswihh Ybpwpbpjw] bwhuwwwun-

Jntpyncuubinp.

5. wniw W wngwug duwswihtph pulwynn wnw-

J&ntpyntuutipp:

Cuwnpuwuph hwpwnyh hwdwp Yhpwnyby £ nw-
uwlwu Jhtwlwgpwlwu pwuwdlp' n = Z2xPx(1-P)/
e2, npny wwwhnyyb & pwdwpwn ubplujwgnig-
swwunignitu: Cunpwuph hwodwpydwu hwdwn
punpybl £ 95% Junwhnipjwu dwlwpnuwly W pu-
nniudb| <5% ufuwh uwhdwu, husp huwpwynpni-
RJNLU E tnwhu wwwhny bt wpnyntupubiph pwywpwn
togpunnigintu L hwdpunhwunip Yhpwnbhniegyniu:
Uwwuynn hpwywu hwdwdwuuntgniup (P) uwh-
dwuyb| £ 0.5, pwuh np wuhwjn Yuwd wulwufuw-
wbubih  pwofunidubph nbwpnud P=0.5 wpdtpu
wwwhnynd £ wowybjwgnyu punpwupwjhu sw-
Juw| b pwpép hwywuwnhnipyniu:

Syjwiutph hwjwpdwu gnpépupwgp Yuwqdw-
Ybpwdb| £ punniujws dbpnnupwuwywu dnunb-
gnidubiph hwdwdswju®  wwwhnybind  hbunwgn-
wnnejwu bphlwywu, (nghunply b nbuuhlulywu
Lhwpdtipnigjniup:  Uwuuwlyhgubpu puwnpdb) Gu
COVID-19 hwdwywpwlyh pupwgpnid Jugqdwybpw-
Jwé wngwlg nwupupwgutiphu gpwugwé pni-
dwpluwwnnnutiphg:  SYjwjubph  hwywpwagpnidu



. Bphdjwu

Lonwydwp pdo2lwlwu Yppnipgniup Lwjwunwuntd

hpwlwuwgyb| £ Snigl dnpdu (Google Forms) wn-
gwug hwppwyh dhongny: <nnudp dwuuwlhgut-
nhu thnfuwugyti b Ellunpnuwhu thnuwnh dhen-
gny’ oguwgnpsting nwupupwgubph dwdwuwy
gpwugywsd Ynunwlunwpu nydjwiubpp: Lwpguw-
ptinehyh bihupnuwyhu hnnuip pwatudti £ dhuw-
Jwa nuiqwpydwdp’ wywhndbind hwjwuwnp Y-
nnigywopwjhu hwuwubhnigyntu pninp ubipwnjwé
hwugtutiph hwdwp: dwybip hwugbubip niutignn
dwulbwgbwnubph 2pswund wpdwqwupdwu  dw-
Ywpnwyp thnthnfuwlwu Ep, husp punpng £ wnguwug
hwpgnudutiph dwuuwygwihu Jwppwashu [9):

ElG4unpnuwihu bwdwyhu Ygyb| & hbwnwgnuni-
pjwl  Uwwuwwlyp, Ywdwynpnigjwu ulqpniupp,
gunuuhnipjwu wwywhnydwu ywjdwuubipp W hpw-
qbly hwdwdwjunipywu dLwybpwnwdp Ubipwnnn wnt-
nbywwynipniu: Uwuuwyhgubph pninp ywwnwu-
fuwuutipp hwywpyb| Gu wuwuncu YGpwny, wnwug
nplb Unyuwlwuwgunn nyjwih (wuntu, wggwuntu,
wofuwwnwywjn): LGnwgnunigntul hpwlwuwgy b
E wnnnowwwhwlwu W unghwjwlwu ghwnnipniu-
utiph nippunind punniuwd Ephlwywu uygpniup-
Ubiphu hwdwwwwwufuwu:

Lwpgdwup dwuuwygtp tnb 5 (hnypu Judw-
dnp L dwuuwyhgubipu niubigt) Gu wju nwnwpbg-
ubint huwpwynpnipnit® wnwug npbl pugwuwlwl
htiimbwuph: Ephluwlwu Uywwnwnnidubiph 2powliw-
Yynud wwwhndyb| £ uwl wndjuiubph wuwuntuw-
gnud. hwpgdwu wwuwnwufuwuubipp hwjwpwagpyby
L Jbpindybp Bu wnwug wuhwwnwlwu unyuw-
Ywuwgunn  wnbntywwynigjwu  ognwgnpsdwu:
ElGYunpnuwihu thnunh hwugbubpp Yhpwnybip Gu
pwgwnwwbu hwpgwpebpep thnfuwugbnt Lywwnw-
yny b s&U ubpwnyb| htnwaqw Jbpndnigywu dbg:
Uyu dnintignidp hwdwhntus £ dhowqquhu Ephlw-
YJwu nintignygubippu:

Nuntfuwuhpnipjwu pupwgpnd sh hpwlwuwg-
b nplt dhowdwnnipniu dwuuwlhgubiph dwuuw-
ghunwlwu ghpdniubinpjwup Ywd wnnnontejwup,
hush hhdwu ypw wju nwuynud £ ujwqugnyu nhuy
wwpniuwynn hGwnwgnunigjniuubiph 2wpphu: Yh-
twlhwagpwlwu Jbpnonieniuu hpwwuwgyb) b
IBM SPSS Statistics Spwapwjhu thwpbeh 26.0 nnwp-
pbpwyny’ Yhpwntind ujwpwapwiwu b Guyb-
wwihu Jphbwlwapnipgjwu wju dbennubpp, npnup
hwdwhntus GU hGwnwgnungeywu  Yuwnnigwdphu
L hwdwpyws nyjwiubph punyphu: Ljwpwagpw-
Ywu yhtwlwagpnipyntup ubpwnb] £ hwwuwlw-
Unipjniuutiph pwofunwdubin, mnynuutip, dhohuubin L
uthwunwnu 2tnndutip, npnup huwpwynpnieniu
Gu wndb] ubpyuwjwgub] Jwuuwyhgubph unghnnt-
dngpwdhy hwwmlwuhoubipp, pywjhu hdwnnipniu-
Utipp, htnwywp nwupupwgutiph Juqdwybpwdwu
wnwuduwhwwynigyniuubpp W Yppwlywu gnpdpu-
pwgh guwhwwnnwdubipp:

uresnkuLuer

Lwpgdwu dwuuwyhgutiph Ynndhg wnpwdwnp-
Jwo wnbintynipniuutipp ybpinwdy b nudbluwpwuy by
tU" pun hwpgwetippnid wnw hhduwywu whpnyp-
utiph: {hwmwgnunigjwu wpryntupubipp ubpyuwjwg-
Jnud U pun hhduwlwu pbdwnhy ninnniggniuubpp’
Utipwnbind  Jwuuwyhgubiph  unghw|-dnnnypnwg-
pwlwu punipwgntpp, wngwug nwunigdwu Ujwwmn-
dwdp upwug ubipgpwyywoéntpniup b npw wprynt-
Uwybwnnipjwu YbGpwpbipjw] quwhwwnwlwuubpn:

LEnwgnunigjwup Jwuuwlyghb) £ 951 dwuuwghbin
Lwjwuwnwuh tnwppbp dwpgtiphg: Uwuuwlhgutiph
ubinwihu pwofujwdnigniup Yuqdb) £ 92.3% (878)
Uhu W 7.7% (73) wnwdwpn: Uwuuwyhgubiph nw-
nhpwjhu pwotugwontpniup ubiplwjwgyws b Fow-
wwuwnybip 1-nud: Lwpgdwu dwuuwyhgubiph dwu-
Uwghnwwu pwofujwdnigniuubpu pun wjwg b
dhohU pnidwzfuwwnnnutiph fudptiph ubpluwywgywsé
Gu Fowwwwnytiputp 2-nd U 3-nud:

Uwuuwyhgubipp dt6d dwup pwdwpwp pywihu
hdwnipniuutip b niubigh| wngwug nwunwgdwu gnp-
opupwgnud  |hwpdtip ubpgpwyywoénigwu  hw-
dwp: Cun hupuwquwhwwndwl' «glipwquug» hw-
dwlwnpgswihu hdwnnipniuutp Gu ugb) 131 dwuuw-
Uhg (13.8%), «qud» 494 (51.9%), «pwdwpuwp»’ 314
(33.0%), hdwnnipjniuubph pwgwlwynipniu’ dhwju
12 dwuuwyhg (1.3%): Lnpwpwnpnientuutiphu hwp-
dwpybnt niuwynggniup pwpén L quwhwunyby.
dwuuwyhgubtiph 82.5%-p ugbi| L, np hbigunnigjwdp
hwpdwpyntd unp pywjphu nwdnwdubippu: ElGyunpn-
Uwjhu thnuinh oqunwgnpédwl hwhwfuwlwunip)ni-
up tintp b hbnlywp. 49.4% wdbu op, 47.7% puwn
wuhpwdbionnipjwu:

Uwuuwyhgubiph 63.6%-p Upk| &, np nwupupwgh
dluwpyphu unwgl|] £ wngwug duwswihny dwu-
Uwlgnipjwu wunuubiph ybpwpbipjwp wuhpwdtown
wbnbGlwuwnynipiniu: Uwuuwlhgubiph 26%-p sh hw-
dwpb, np udwu wnbnblwwynientu wuhpwdtiown
Ep, dhusnbin 10.4%-p wbnblwgyws sh tnbl Ywq-
dwybpydwu Ywunuwlwpghu, husp dwunbwlznd
b gnpopupwgh Yuqdwltipwswlwl pugbipp (Gow-
wwwnybip 4):

Quuwjwd dwuuwlhgutph dnuin 50%-p hwjwnub £,
np nwupupwgutiphu dwutwlgtihu fuunhputip sh
niutigh|, 28.7%-p Utb| £ wbuupulwu funspunnun-
utip: Uyu gnigwuhop hwdwhnius £ punhwunip dh-
wnwdhu, puin nph poowjhu hbinwfununy dwuuwy-
gnn wudhup wybh hwwpu Gu pwudb] Yuwh L
wmbuwdwjuwihu npwyh fuunhpubiph: SGuuhywywu
funspunnunutiph unnigwsdpwihu pwofunudp ubip-
Yuwjwgywo £ Fowwwwnybip 5-nud:

Uwuuwlhgubpu wnwyb| bwfupunpbh Gu hw-
dwpt] ubdpuwpubph duwswthp W Y phuhlwlwu
nbwpbiph  puuwpynulubpp.  ubdhuwpubp® 29.2%,
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Féwwwwnlybkp 1. Lwpgynnubiph lmwphpwjhu pwofujwoéntpniup

Uwlywlwb upinwpwl »
Spwludnighnng
Lbpquunwpwl ®
Bnpwfunnwpwl *
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Urnnowuwwhnipjwl ywgdwybnwhs =
Jwpwywpwl =
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{wiwdwpwlwpwl =
Llwpnpwwinp dwulwgbun =
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Féwwwwnlbp 2. Lwpgynnubiph dwubwghunwlwu pwfudwontpntuu wywg pnidwgfuwinnnutinh opowuntd

Uw lywpwndnihh

Lw pnpwuinnp-gnpdhpwjhl wifuinnpn dw b p/p
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Féwywwnlbtp 3. Lwpgynnubiph dwulwghnwwu pwofujwséniginiup dhohu pnidwuduwlwqidh 2powuntd




& Bphdjwu Lhnwdwp pd2lwlwu Ypenipniup Lwjwuwnwuntd

UbinwGh 2thdwl pwgwyw)nipintl I s 7%
Stiuthywywa futnpnatn - ITEG—— 21 %
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fulnhpbbp wrgwig
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Féwwywwmnlbkp 4. Ungwug nwupupwgubtiph dwuuwyhgubiph quwhwwnwlwuubpu ne dGluwpwunteniuutipp unp dlwswihh Juunuub-
nh U dSwquwsdiuunhputiph yepwptipjwg
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bnb| wrgwlg dLwswihny UhpwirGhnugintll wronjw
nwupbpwghl dwubwygtihu wfuwwnwbpntd

Féwywwnlybp 5. Unguug suwswihny Juqdwybpwyws nwupupwgh guwhwwnwlwuutipp dwuuwlhgutiph Yynndhg

Urlw dlwswihp sntbh wewybinueginil

UGOnwGh 2thdw b hGwpwynpnipinta

Shlwbuwyw b shenglbph fubwynLd
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Yhuhwlwu nbwpbph puuwpynudubn® 24.7%, nuw-
uwfununiniuubip’ 22.9%, thnpp fudpbipny wpfuw-
nwup' 19.0%: Uwuluwlhgubiph 84%-p wnweownlty
£, np wngwug nwupUupwgutiph wpryntuwybunnte-
RJwU pwpdpwgdwl hhduwywu gnpshputinhg dbyp
wtitp £ hup Y huplwlwu nbwptiph Utipwenidu ni-
untduwwu spwgnnd:

Uwuuwyhgubiph  Ywpsdhpny wngwug &lwsw-
thp wnwybnygniuubp £ wywhndnd® dwdwuw-
Up fULwdwu, wouwwnwuph W nunwuwnnigwu
gpwdhyh dYntunejwl, huswbu bwl Lpwuuwnp-
wnwjhu b Yugnipjwu swiuubiph ujwqdwl wnndny:
Cun npnud, dwuuwyhgubiph 2%-h Ywpshpny wn-
Yw Gluwswithp npub wnwyb|niejntu sntuh wngwugh
Uywwndwdp: Uwuuwlhgubiph wnbuwybwnubph hw-
dwnpuwlwu ywwnybpp ubpluwjwgdws £ SFSwuywn-
ybp 6-nud:

COVID-19 hwdwywpwlh wwjdwuubpnid hpw-
Jwuwgywd wngwug nwupupwgutipp pwgwhw)-
wmbght wjuwyhuh dbpnnwpwiwywu b Ywqdw-
Ybpwswlwu gnpdnuutin, npnup Jwufunpnonud Gu
niunigdwu npwlu nt Jwuuwlhgubiph gnhniuw-
Yntejniup:

Lfuuurunhu

COVID-19 hwdwdwpwlu wluwfuwnby dwp-
wmwhpwybputip uwntinotg pdrojulwu Yppenipjwu
ownpniuwwlwuniygywu  hwdwp, husp dadwgwy
wnnnowwwhwywu hwdwlwpgbph qbppbnudwu,
wmbnwownpdtph vwhdwuwhwlydwu W pdolwlwu
ghwbhputph wpwg pwpdwgdwl wwhwusubiph
wwwdwnny: Unwgywd wpryntupubipp  Jluwynud
Gu, np {-nwd hwdwywpwlh pupwgpnid utipnn-
Jwo wngwug niungdwu duwswihbpp wwwhnybip
Gu ghwbijhputiph thnfuwugdwu wupunhwwnie)niu,
husp hwdwhntus £ dhowqquihu htitnwgnunnigjniu-
utiph bgpwhwugnidutphu, npnug hwdwdwju $hqh-
Ywlwu hbnwynpnigywu wywjdwuubpnid hGnwwp
niuntgndp nwnunwd £ pdo2lulwu Yppnigjwu dhwy
ghpdntuwy dbpnnp, npp wwhwwub] £ nunigdwu
wupunhwwnigniup b ujuwqbigpt] Yppwywu Yn-
pniuwnutipp [7]:

Uwulwyhgutiph dts dwuh Ynndhg wngwug
nwupupwgutiph pwpénp quwhwwwlwup gnyg L
wwihu, np pYwjhu hwppwlubpu wpnyntuwybiun
Gu Gnb| huswybu hwuwubhnipjwu, wjuwbu & dw-
dwuwyh Ywnwwpdwu wbuwuyniuhg: L{bnw-
gnuintpjwu wprynituputinny, << pnidwfuwnnn-
ubiph 82.5%-p htpunnipywdp & hwpdwnpyb] pdwjhu
Unpwpwnpnipjntuutiphu, husp hwdpubund £ owyp
hGunwgnwunnutiph wju Ggpwhwugdwu hbw, np
pdr2lwlwu hwdwjupp gnigwpbpnud £ pwpén hwp-
dwpynnniuwynieiniu wngwug nwunigdwu dnnbi-
utiph hwunbiw [10]:
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Uhlunyu dwdwuwly wpdwuwgpwsd wnbfuup-
Jwlwu b hwnnpnwygwlwu funspunnunubipp hw-
dwhnius Gu dhowqqwjphu hwdwwnbpunnd ulw-
pwanpywé dwpumwhpwybpubippu, npnup Ubpwnnd
Gu wupwwpwp hwdwgwugwjhu Ywwh, uwppw-
ynpnidutiph wuhwdwswihnigjwu W oginwgnpdynn
hwppwlutph wGuuhjuwlwu vwhdwuwthwynidub-
nh fuunhputip [11]:

Auntduwuhpnigjwu uplnpwagnyu bgpwhwu-
gnuiutiphg b Yppwlwl gqnpdpupwgutinh wpwg
hwpdwpbignudp: Uwuuwlhgubph quwhwwnwlwu-
ubipp gnyg Gu wwihu, np hGnwywp nwnigdwu
Suwswihp <-nd hwnnpnwlygdwu uwhdwuwihw-
Yynwdubiph - wnwjnigywu  wwjdwuubpnd  nwnpéb|
E wpryniuwybun L yEuuntuwly Yppwywu gnpdhp,
husp Lu hwdwhnius £ w)j| hGnwgnunnnutph udw-
Uwwnhw wunnwiubiphu [12-14]: <L pdolwlwu Yp-
pwlwu Jdhowyuwipp, suwjwsé hp uwhdwuwthwy
nbunipuutiphu, wpdwuwagpb b wpryniuwybn hwp-
dwptigntd unp pwjhu dhowywjphu: Lwpgdwl wn-
nyntuputipn wwpqyby £, np dwuuwyhgubiph dbo
dwup (wybih pwu 2/3) quwhwwnt)] Gu hGnwwp
Suwswihh  hwpdwpwybwnngniup® hwnuwbu
dwdwuwlh nuwnbudwu b wpuwwnwupwihu dwu-
pwpbinujwontpjwu  ujwgbigdwu  whuwuyniuhg:
Uyu nhinnwpynwdp hwdwhnius b Ypenipgjwu hwdw)-
fuwphwjhu dhwnnwdubiphu, npuntin 2bonwnpynid £
pYWhU ntuntgdwl unghw-nunbuwwu 2whwyb-
nnipjniup” dwuuwynpwwbiv Swuwwwphwéwfuub-
nh U nwupupwgutph Yuwqdwytbpwydwu Swiuubipp
Ypbwwndwu hwoyhu [15]:

Uty wy Yuplnp nhunwpynd £ nwupupwgw-
Jupubph wwwpwunjwonipjwu b nwupUpwgub-
nh nhquyuh npwyh hwpgp: Npubh wwwhnydwu
hunwl  swihnpnghsutiph pwguluynigniup,  hug-
wbu gnyg U nwihu dbp wdjuiutipp, wanbp £ 4p-
pwlwu gnpdpupwgh dhwnbuwynigywu Ypw: Un-
gwug pd2lwlwu Yppenipjwl wpryntuwybunneniup
dowwbu wwjdwuwdnpwé £ nwuwdwunnnub-
nh Vwhuwwwwnpwunywonigjwu  dwlwpnuwyny,
huntpwywnhynigjwu wuwmhtwuny U hwppwyh
dwuwwpdwlwu hwpdwpbgdwdp [16]: Uwuuw-
ynpwwbiu < hwdwp wnwuduwhwwnty Yuwplnp
E pdoywlwu htnwywp nwunigdwu gnpdpupwgubi-
nh uqdwytipynidp dhowqquyhu swihwuhautiphu
hwdwhntus swihnpnphsubipnd, pwuh np Uwfupwu
hwdwwpwyp Gpypnd wngwug Yppwywu hwp-
pwlutiph W dGpnnwpwuntniuutiph Yhpwnnipne-
Up swihwquwug uwhdwuwthwy Ep Yuwd thwuwnwgh
pwgwluwjnd Ep: b wnwppbpnieniu dh pwpp Gpyp-
utiph, npwtin htinwdwnp nwunigdwu ulgpnituputipu
nt npwyh wwwhnydwu swihnpnphsubipp auwynp-
Jwé bhu nbinlu bwhuwhwdwy wpwywihu 2powuncd
(op." LU'L, bwuwnw, Uhwgjw| Frwgqwynpnipiniu),
L Yppwywl hwdwlwpgp pwiubig wpwgnpbu
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Lonwydwp pdo2lwlwu Yppnipgniup Lwjwunwuntd

unp dbpnnwpwuwlwu 2poswuwlubp duwynpbint
wuhpwdbpwnnipjuup’ wnwug Uwfuwwbu ubpnp-
Jws  swihnpnghsutiph: - Uhgwqquyht - gpuljuwunt-
pjntup 2bownnd L, np wpryntuwybin pwihu Yyp-
pwlwu dhowyuwiph duwynpnudp wywhwuond &
huinwl Spwapywé nhnwywhy dnnbjutp, pnjwu-
nwyntpjwu unwunwnpunuwgywsd fwnnigwsép, nw-
upupwgwywnpubiph hwdwlywpgwd  wwwnpwun-
qwonteiniu W nwupupwgh dwuuwyhgutiph wywnhy
Utipgpwyydwénigniu [17,18]: Uyu hwdwuwnbipuinnid
Lwjwunwuh  pdolwlwu  Ypenigjwu  hwdwup-
gh wwywgw qupgugndp ywhwuonud E ns dhwju
nbfuuhwlwu pwpbiwyned, wyl npwyh wwwhny-
dwu dhowqquihu ulygpniupubiph hwdwwwpthwy
huwnbigpnid” 6hpn nwupupwgwhu nhquju wuww-
hndbnt, nwnigdwl wprynituwybunnigniuu wybi-
(wgubnt b gnpw) dwwpnwynd hwdwnpbih wp-
nyntupubip unwuwnt bwywwnwyny :

Uyuwhuny, <€ wnnnowwwhwlwu hwdwlwp-
gnud  hpwlywuwgws nwunifuwuppnigjwl wp-
njntupubipp hwdwhntus GU dhowqquihu ghinwwu
nyjwiubphu b gnyg Bu wvwihu, np hwdwywpwyp
pupwgpntd ubipnpwé wpwg |nonwfubipp hhdp Gu
uwintinodt| wngwug nungdwu Yujniu quipgugdwu
hwdwn: Quwjwd wnbuupluwlwu b JGpnnwpwuw-
Yuu vwhdwuwthwlnidubpht® wngwug Yppnipjwl
wnwybnigntuutpp, dwuuwlhgubph uwwwpnidu
nt pywihu hdwnigntuubph pwpép dwwpnuwyp
Jywynud Bu, np wngwug nunigdwu gwpniuww-
Jwu qupqugnidp Ywpnn § uywuwnb] pdo2yulwu
Ypentpjwl hwuwubhnigjwl wybjwgdwup W npw-
4h puptijwyduwup:

Lhwnwgnunggniup ubipwjwgunad £ << wnnn-
swwwhwlwu hwdwlwpgnd wngwlg niuntgdwl
qunqwgdwu dhinnwdubipp, vwlwju dhwdwdwuwy
ntuh npny dbpnnuwpwuwlywu vwhdwuwhwynd-
ubip: Ruwuwlwywu wngwug hwpgndp hhdujws &
hupuwquwhwwndwlu Ypw, husp uwhdwuwthwynd &
wnyjwubph wuwswnnigniup W funppwjhu nhunwp-
Ynwdubiph huwpwynpnipyniup: COVID-19 hwdwyw-
pwyh dwdwuwwhwnjwsénad  Yuqdwybpuyyws
wnguwlg nwupupwgutiph Jtpwpbipjug wndjuutpp
Ywpnn Bu wpwnwgnibp ns pb Yuynu Yppwlwu dh-
wnwdubip, wy wpnwlwpg wpdwgwuputin: Lagwsd
uwhdwuwthwynwdubipp, suwjws stu uwqgbiguncd
hGunwgnunnipjwu ghnwlwu wndtipp, uwlwju pun-
gond Gu fuwnp dbpnnupwunigjwu  Yhpwndwu,
huswbtiu bwl dwdwuwlwihu, mwpwopwihu W inu-
wbuwwu ybpinswlwu pungpydwu punjwjudwu
wuhpwdbpnnipniup’ pwpapwgubiine wpnyniupubiph
togpuinigniuu nt dhowqqwihu hwdwnpbihnigjni-
Up: Uyu nhwnnwpynidubipp Yupnn Gu hhdp hwunhuw-
Uw| htwnwgw hwdwihp nwunwfuwuhpnyeniuubinp
hwdwp, npnup Yninnybu L pdoguljwu Yppnipjwu
rYuwjlwgdwl nwqdwywpwwl guwhwwndwup:

c2rucuvvenruLer

Lhinwgnunigjwu unpnypu nu tiquyhnienitup
wuwjdwuwynpdws L upwuny, np wju wnwohuub-
nhg £ npp hwdwlwpgqws Yepwnd ybppnwonad £
COVID-19 hwdwywpwyh pupwgpnid L pdojwwu
hwdwjuph (wjuwowyw| Ubpgpuwyywontgntul wn-
guwlg Yppnipjwl wpwg qupgugdwl hnynud” pu-
gwhwjwntiny ns dhwju nbuuhyuwlwu b Yuqdw-
YGpwwlwu fuunhpubipp, wj bwl dwuuwyhgubipp
pUywhu  wwwpwunwsdnipjwl, punyuwinnniuw-
Ynigywu b hwpdwpynnulwunigywu dwlwpnuy-
ubipp” wju nwpaubing wpdtpwynp hhdp wywgquw
pwnuwpwlwu b Yppwlwu nwqdwywpnipgniuutinh
guwydnpdwu hwdwn:

Cunhwunip wndwdp, ubpluwjwgwsd hbnwagn-
wnpjntup pny| b wwhu Ggpwlwgub), np COVID-19
hwdwdwpwlu wpwqwgpbg wngwug nwunigdwl
huunhwnighnuwwgnudp £ pdolwyppwlwu hw-
dwlwpgnud® pungsting npw wuhpwdtpuniegniuu
nt YGuuntuwynepyntup: Unwgywd nydjwiubipp gnyg
GUu twihu, np suwjwd wnlw wnbuuhywywu, dbpen-
nwpwlwywu b juqdwlbpywwu npng uwhdwuw-
thwynwdubiphu, wngwug dLuwswihp Yupnn 5 wwwhn-
4&| Yppwywu gnpdpupwgh pwpniuwwywuntegncu,
pwpdpwgub] dwuuwghwnwgywé Spwaptiph hwuw-
Ut hnigniup LW ujwqgbigut] dwuuwghwmwlwu Ypene-
RJwU tnwnpwdpwihu wuhwdwswihnigyniuubipp:

Ungwlg pdrlywlwu Yppnigjwu Juwyniu qup-
qguwgdwu wuwwhnydwl hwdwp wuhpwdton £
uintinot| dhwutwlwu wqgujhu swihnpnzhsubip L
npwyh wwywhndwu dtfuwuhgqdubp® hhdujws dh-
swqquwjhu ninbgnygutiph, Jwulwdnpuwwbu® Rdy-
Juwywu Yppnigjwl hwdwfuwphwihu $tntipwgh-
wjh (wugq.” World Federation for Medical Education)
wwhwugubph ypw, npwbugh nwungdwl pnywu-
nwyntpyniup, dbpnnwpwuntgniup b guwhwwndwu
ghpshpubipp [hubu hwdwswih b Juwufuwwnbubh
[19]: UWuhpwdtipnn Gu nuwupupwgwywpubiph 2w-
pnitwlwlwu  Jwuuwghunwlwu  ywwpwunyjw-
onpjwu dpwgpbip, npnup Yubpwnbu pywihu dJwu-
Jwywpdnigjniu, hunbpwlunhy nwuwywundwu
wbfuuhlwubp W hwppwlubtph wpyntuwybn Y-
nwywpnud:  SEuuhluwlwu  Bupwlwnnigwoépubi-
nh pwpbjwyndp Lu uplnp £ wwwhndbint hni-
uwlh Juw, Yuntu hwppwyubp W dwuuwyhgutipp
hwdwp hwuwubih wbuuthjuywu wewygnipyniu:
YEpowwbiu, Ywplnp £ wugnud Yuwnwnpt| nyjww-
htu Juwnwdwpdwu hwdwlwpgbphu, npnup pny|
Yuwu donwnhwnwpyt] dwuuwlgnipjwu, wprynt-
Uwybwnnipjwu b ntunigdwu wprynitupubiph npwyp:

Uhwdwdwuwl wbwp £ hwoyh wnuby, np unyu
niuntduwuhpnigyniuu hpwlwuwgyb b wugnidwhu
dJwdwuwlwhwwndwsnd” wjiu dwdwuwy, Gpp wn-

gwug Spwanptipp nbinlu gunuynid Ehu wynhy quip-
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gugdwu thnynwd: <hinbwpwp, [hwpdbp b hwdw-

wwpthwly quwhwwndwu hwdwp wuhpwdbon Gu

htunwaquw thnybiph bpnwoniggniuubn’ pungplybng.

> Uppwlwu gnpdpupwgh Yujntuwgdwu thnyp,

> Spwapbiph npwyh wwwhnydwu unp Junnigw-
Yupgbiph wqntignigyniup,

> wngwlg nunigdwu plupwdwdybun wpryncup-
ubipu nt gnpsbwlwu hdwnnigynibutiph ypw wq-
nbignipnLup,

> huswybu Uwl  hwdbdwnwywu hGnwgnunnie-
pynLuubin’ Ubipwnjwy fuwep nwnigdwu dnnbjub-
nh guwhwuwnudp:
Lhnwaqw nuncfuwuhpniggnibubipp huwpwyn-

pnugntu Yunwu funpniugjuwdp hwujwuw| wngwlug

nunigdwu  ubpnpdwu  Gplwpwdwdybn  waqnb-
gnigyniuubipp, uwwuwtb]p hwdwlwpgqwihu  pwnb-
(wydwu L wprynibwdbn Yppwlwl pwnwpw-
uunipjwu  Jwldwup® hhdudws  dhowqgquihu
swithnpnghsutinh b ibinwwu Ywphputiph hwdwnp-
dwu ypuw:

Unyu nuntduwuphpnigjwu Ggpwhwugnidubpp W
wnwownynientuutipp Ywpnn Gu dwnwjb] npwbu
uplnp ghnwlwu b gnpsuwlwu htup' dlwyn-
pbnt wnbuuninghwwbu qupqugwsd, dwwsth L
npwljw] 2wpniuwlywlwu pdolwlywl Yppenipjwu
hwdwlwnpg, npp jhwdwwwwnwufuwuh < wnnn-
swwwhwlwu  hwdwlywpgh  nwqdwdwpwlwlu
Uwwwnwlubppu b gnpw Yppwywu dhinnwdubiphu:

Fpwlwuntpyniu
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A STUDY OF THE RAPID DEVELOPMENT PHASE OF
ONLINE MEDICAL EDUCATION PROGRAMS IN ARMENIA

Gohar A. Yerimyan
Avdalbekyan National Institute of Health, MOH RA, Yerevan, Armenia

ABSTRACT

Backgroud: The coronavirus disease (COVID-19) pandemic
rapidly and unprecedentedly transformed the organization of
medical education, stimulating the expansion of distance and
online learning worldwide. In Armenia, the healthcare system
likewise faced highly dynamic educational demands, resulting
in the rapid implementation of numerous online courses for
healthcare professionals.

Aim: To assess the experiences of healthcare workers who
participated in the abovementioned activities, present their
evaluations of the educational content, delivery methods, and

organizational processes, as well as identify the advantages
and challenges of online learning.

Methods: Data were collected through an electronic ques-
tionnaire survey involving 951 specialists from Yerevan and all
marzes of Armenia.

Results: The analysis revealed that the majority of partic-
ipants positively evaluated the educational content and the
performance of instructors. At the same time, several techni-
cal obstacles and inconveniences related to limited interaction
were reported.

Conclusion: The findings of this study may serve as a basis
for the continuous development and quality improvement of
online medical education in Armenia.

Keywords: medical education, distance learning, online
learning, health workforce, COVID-19 pandemic

NCCNEOBAHUE BbICTPOI'O 3TAINA PA3BUTUA
MPOrPAMM OHJTAUH-MEJULLUHCKOIO
OBPA3OBAHMA B APMEHUN

[oap A. Epuman
HauvoHanbHbIA MHCTUTYT 3 paBOOXpaHEHNA UM. ABaanbekaHa, M3 PA,
EpesaH, Apmerua

ABCTPAKT

BeepmeHue: [laHaemuma  KOpPOHaBMpYCHOW  6onesHu
(COVID-19) 6bicTpo 1 becrnpeLeaeHTHbIM 06pa3oM U3MEHU-
Na opraHusaunilo MESULMHCKOro 06pasoBaHKA, CNOCOBCTBYA
PacCLUMPEHNIO ANCTaHLMOHHOIO U OHNaH-0by4YeHNA BO BCEM
mupe. B ApMEHUM CUCTEMaA 34PaBOOXPAHEHNA TAKKE CTONKHY-
Nacb C YPE3BbLIYANHO AVHAMUYHBIMU OOPa30BaTENbHBIMU Tpe-
6OBaHMAMM, HTO NPYBENO K ONEPATUBHOM OpPraHMU3aLMmn MHO-
MECTBa OHNANH-KYPCOB 1A MEANLIMHCKNX PabOTHUKOB.

Llenb: OUEHWTb OMbIT CMELMANUCTOB 3[1paBOOXPAHEHUA,
Y4aCTBOBaBLUMX B BbILUEYNOMAHYTbIX MEPOMPUATUAX, MNped-

CTaBWUTb WX MHEHWMA OTHOCUTENbHO OOpa3oBaTENbHOro CO-
AepHaHuA, METOL0B MoAaYN MaTepuana n OpraHun3aLyoHHbIX
MPOLIECCOB, a TakMe BbIABUTb MPEUMYLLECTBA W BbI30Bbl OH-
nanH-o6y4eHuA.

MeToapbi: [JaHHble 6binn CObpaHbl NYTEM 3NEKTPOHHOMO
aHkeTupoBaHua 951 cneumanucta n3 EpesaHa 1 Bcex Map30B
ApmeHun.

Pe3ynbTaTbl: BOMbLIMHCTBO YYACTHUKOB MONOMUTENBHO
OLEHMNO 06pa3oBaTeNbHOE COAEpHaHWE 1 paboTy npenoja-
BaTenei. B To »ke BpemMA 6biNn OTMEYEHbl TEXHUYECKNE npe-
MATCTBMA, @ TaKXKE HEYA06CTBa, CBA3AHHbIE C OrpaHNYEHHbIMU
BO3MOMHOCTAMU B3aUMOAENCTBUA.

3akntoveHue: onyyeHHble Pe3ynbTaTbl MOMYT CAyXWTb
OCHOBOW [N1A JanbHENLWEero pa3suUTUA 1 MOBbILLIEHWA Ka4yecTBa
OHNaMH-MEANLMHCKOro 06pa3oBaHmaA B ApDMEHUN.
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MaHyuoHHoe obyueHue, oHnaliH-obyyeHue, KadposbIli No-
meHyuan 30pasooxparHeHus, naHoemus COVID-19
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uueneuva-hr

Unyu wofuwwnnigjwu dbe ubiplwjwgynid & hhp-
nhnwihu - ownnujwunhuih nbfulplugh dwupw-
dJwul ujwpwgpnigniup, npu pungpynd b wbwnh
Jbpwhulynn duwthnfundp bW npw hGwnwqw wd-
pwgnudp Yupbpny, huswybu uwb hGnhuwlubpp’
wju Gnwuwyh Yhpwndwu ubithwlwu thnpép: Liwu

dnuintignidu wuwwhnynud £ wlwugh puwlwu gl W
Ywyniu nipdwaghs, huy yhpwhwwnwlwu dhowd-
nnLRjNLUU hpwlwuwgynwd £ ujwquagnyu hugwgh-
Ynipjwdp’ ujwagbigutiiny pwpnnigyniuutiph nhuyp:

Lhduwpwnbp. (npunnwlynipini, ggywd wlwls-
ubin, onnnwjjwiuinhljw

LEMrUONkE-3NRL

“Fnipu ggwé whwusubiph onynidu wpnhwlwu
E npwug nwpwdjwontgjwu (pUwysnigjul dhusl
5%-p) W hngbhniqulwu qquih wgnbgnipjwl wwun-
twnny, hwwnjwwbu bGpbluwutph W nbnwhwuubph
dnun [1,2]: UJwunwlwu onnujwuwnhluwih dbpnn-
ubipp, npnup hhdujws Bu Ywd wapbuhy Yapwny
wbwnh hwwndwu, Yud pugwnwwbiu Yupbph nbiu-
uhlwih ypw, hwbwfu s6u Yupnnwund wwwhnyb|
puwlwu nipdwastp b ujwqbigut| pwpnnieniuut-
np [3-15]: <hpphnwjhu dnwntignudp, npp hwdwinbi-
nnd £ wéwnh puwlwu Yuwnnigywdph wwhujw-
Unudp npw YGpwhulyynn duwithnfudwu htwn, pny|
E twhu hwuub] wlwush Yuyntu hwdwswihnipjwu
U puwlwu nipgwgsh, husp hwunwnygws b dwdw-
Uwlwlyhg htimwgnunipniuutipny [18,21-38]:

Owowjwuwmhljuwyh wjwunwlwu Gnwuwlubp

bnuybnup  Gunpywop-L4wnpbnh  Jdbennp hwlw-
wwpnyph (wuwnhhbihpuh) dpw Yupdwopubiph n
Yupbph hwdwwnbndwu tnwuwy £ hwlwwwpnyph
unp Ynpnigjwu duwdnpdwu bwywwnwyny: Yhpwn-
ynud £ wdnip wownh nbwpnud (Uy. 1) [4]:

Uwinbuuwnpindh—LRnpliitnp-2nuqstitcnh  dbennh
nGwpnd hwwwwpnyph wéwnhu Yuwnwnpynid Gu
dhwynndwup dwulwyh ny wdpnnowlwu hwwnnid-
utip, swiynd £ wbwnp W dbwdnpyned £ hwhwww-
nnyph unp Ynpniejniup: Yhpwndnud £ wdnip ww-
nh nbwpnd (uy. 2) [5]:

dhpnuwyh wéwnh pwpwhbgdwu dbpnnp nbw-
pnud hwwwwpnyph wwnp pnywgynid £ pnpdb-
ptuwyh dhongnd], U Ynpnipyniup unp nhppnid $hpu-
Jnud £ sutipdoynn Ywpbpny: Yhpwnynd £ wdnip W
ns wnwdgquwlwu wownh nbwpnid (Uy. 3) [6]:

Llwnp 3. Lhpnuwih wéwneh pwpwybgdwu dbpnn:



Y. MEwnpnuywu b wyp

<hpphnwjht onnwjwunhlu

dwjinbinh dbennnp ubpwnnd £ wdpnnowlwl
Yupqwsépubp b wownh hbnwgnudubp® jwpdwéni-
pjwU YbGwnbpp pnywgubing hwwwwpnyph unp
Ynpniggniup duwynpbnt b whwugp 6hown nhppnid
$hpubiint bywiwyny (uy. 4) [7]:

MNhunwugnyp  dbpnnp hhdujwsd § wbwnwjhu
Ynqjuyh Yupqwép-Ywph nbiuuhuih dpw, npny
guwynpynud b unp hwhwwwnpnyp: Gowlpgnd
unp Ynpnigywu nhppp, Juwnwpdnud £ Yupguép
wlwuoh Gwnbnd bW wéwnp qgnpnpbu pwpdpug-
Ynd £ Uyunthtinb wbwnp Yhuwneubwdl hwingned
E U dwuwdp wnwuduwgynd” ywhwwubind (tip-
Uwbwnp: Ubwnwjhu Ynqquyp swiynd b Yupynid
Eutpssynn Gupwunieny hwlwwwpnyph unp Yn-
pnuggntup duwynpbint hwdwp (uy. 5): Quuywé wy
Lupbinhy wpryniupubipht® w htdwnndwih wnw-
owgdwu, Yuwptph pwgdwu b wuhwdwswihnigjwl
duwynpdwu Juwug [8]:

bnipuwuh dbpnnh uywwnwyu £ onlyb wlywush
wwnnyp-wunluwdlwhu (wjiu wulyntup: Yunpgwdp
E Juuwnwpynid hGunwlwuswjhu 2powuntd, htinwg-
Jnud b wybigniuyhu hjntudwspp” wwhwwubiinyg
pntupwjhu thwytbinp: UWywuop wywwndned £ hGn W
utipddynn Ywnbpnd fubignt wbéwnp $hpuynd L
wwnywasl Gintuh yepunuyphu (uy. 6) [9]:

Ownnuwunphlujh dwdwuwly wlwush pjpw-
Up hwbwfu swihhg nnipu wpunwggyws b pyntd,
hwunwwbu hwwwwpnyph duwynpnidhg htwnn:
Gbnwghnwlwu nbuwuyntuhg wju whwp £ [hup
wywush ybphu Gppnpnh hwpenigywup hwywuwn:
Flrewlh nhpph 2nldwu (npnynwwunhlu) hw-
dwp Yhpwnyned Bu vwpptp dapnnutp’ hbuppw-
Gujhu dwalh Yunpduwoputip (Ghuwu wngh, Z-wjjwu-
whyuyh Ywd bihwuh intiupny) (uy. 7U) L jupwhu
wbfuuhywubin: Uhgbpunh dbennh nbwpnid npyned £
ubpssynn Yup' ppwyh b fubigne dhol wnwug Jwp-
Uh htnwgdwu, husu wwwhnynud £ Yuyntu wpryncup
(uy. 7f): Uhuw| Juwwpdwu nbwpnud huwpwynp §
wlwuoh wnbuwubh ubphpywonigntu Yud wnw-
qunntd [10]:

Lqwq puqjuqhy

Gnwuwlubp

bSphwoh Gupwjhu dbenn. Uju dbpnnp ubpw-
nnud £ hnppgnuwlwu Ywpbiph wGnwnpnd wnwug
dto YupJwoputiph® duwynpbiny unp hwjwuww-
nnyp [1]:

MG tnh wulyunpdwsdp onmnujwumnhlw. dphwh
dbpennh duwihnfunidu &, npp hwdwwnbnnud £ Yu-
pwjhu wnbfubhlwu b wéwneh Ynyp pbpdnudp’ thnpp
dwaluyhu pugywdpny [12]:

Mtwniuhgh fuwpunngwhu dbpnn. Lwfuwwnbu-
Jwsé b hwlwwwpnyph W fubignt wéwnh unipp
pnywgdwl hwdwp® ogunwanpstinyg hwwny wnw-
dwunb fuwpwng [13]:

U

Lluwp 5. MThwnwugnyh wbwnwjhu Ynquyh nbuuhlw:

Lluwp 6. Ujwuswfutignt wnwnnd b $hpuntd pun dnipuwuh:

Lhuwp 7. Rpwyh yiwuwmhlw U. Uwpyh hbnwgnwdubip:
R. Rlrwyh wiwuwnhlyw puwn Uhgbipunh:




AJHMS | 2/V/2025

www.ahms.am

Unjnuwly 1. Onnywunhluwih ujwq hujwghy nwuwlubph wnwybniygniuubipu ne plipneggniuutpn:

Unwybnipyniuutp R-tpnipynituubp

Lhs mbuwubih Ywd wunbuwubh uyhubip:

Udbh Yupt Jipwlwugudwu opowu b ujwq quy:

Lwpdwp £ huswbiu Gpbfuwutinh, wjuwbu b
dadwhwuwlubiph hwdwn:

Ftutinhlyuh W Mhpyhgh dbpnn. Lwdwwnbnnud §
sutindoynn Yuptiph W hwwwwpnyph wéwnh Ynyn
phiponud REUGnhYwinh gnpdhph oqunipjwdp [14]:

Ownnwwuwnhlywih uwq hujwqghy Gnwuwlub-
nh wnwybnieyntuutinu ne gGipnipyniuutinu wdthnih-
Jwé Gu wnnuwly 1-nwd:

Ny yppwhwwmwluwu

snljdwu dGpnnubp

Ns  Jphpwhwwwlwu dbpnnutiph Yhpwndwdp
wlwusoh dLuwfuwfuinnidubiph 2nynidu wwwgnigb|
E hp wpryniuwybwunnigniup unpwshuubph 2pow-
unud, hwwnlwuwbu tpp Y4hpwndnd £ Jun™ Yuwuph
wnwohU owpwprUbnh pupwgpnLy:

Uwuoh duwynpdwlu uwpptip (Ear Molding Devic-
es). Ogunwagnpsynud GU hwwnndy uwpptip (ophuwy’
EarWell, InfantEar U EarBuddies), npnup uppnptu €u-
ond BU gnpodwnpnd wlwush Ypw' snytiny npw
Gup: Uyu dbpnnu wnwyb] wpryniuwybin L, Gpp
uhuynud £ Yhpwndb Wuwuph wowehu 6 pwpuwipe-
ubiph pupwgpnid: Ywn ufujwd pniddwu nbuwpnid
hwonnnipjwu gnigwuhop hwuuntd £ dhusle 97%:

Ywsniu dwwwybuutiph W dndh Yhpwnned. Npn?
nbwpbpnud, hwnlwwbu Gpp hwwnndy uwppbp hw-
uwubh s6u, Yhpwnynd Gu usniu dwwywybuubin
U whwush auwynpnn dndbp” wlwush alp onlybnt
hwdwp: Uu dbennp wywhwuond £ wwppbpwlwu
JGpwhuynd b Ywpnn 5 wpyniuwybin (hub), bpb
uuynud £ Jun’ Yuuph wnweht pwpwputinh pu-
pugpnLy:

<ppphnwjhu

onnyjwuwmnhluw

Ownnwwuwnhlywih Jbpnugjw| dbennubphg np-
Ut deyu niupdbpuw] owwnhdwy sk dwdwuwlw-
Uhg hnmwgnunipnibutipnp gnyg Gu wnwhu hhppp-
nwjhu dnintigdwu wnwybnigncup, npp dJhwynpned
E wownh sbwthnfudwu b ywhwwudwu wwppbpp’
pwnpén gbinwghwnwlwu wpryntupubp b ujwqu-
gnyu pwpnntejntuubp wwwhnybint hwdwp [18,21]:
Gnjnigyniu niubignn  inbfuuhlwubphg  wnwuguw-
Unud £ Untunnwipntih dbipnnp (uy. 8), npu ogunwgnp-
ond b upbp® wéwnh dwip duwynpbint hwdwp
[16], huswbiu bwl wybih pudwghy dhowdwnnip)niu-
utip, npnup uwywsé Bu wbwnh hwwndwu W Sw-
Juwih ujwqgbgdwu htwn [17]: <hpphnwjhu wnbfuup-

Npng nbwpbipnud Ywpbipp Ywpnn Bu znawithyb Yud
wnbuwubih (hub:

Ns pninp wwush dLwfuwfuinnidubinu Gu Gupwlw wyu
dbpnnutipnhu:

Splwpwdwdlbn wpryntuputiph ybpwpbipju nyjwiubpp uwh-
Jwuwthwy Gu:

Ywu dhwynpnud £ Gpynt dnintignidutiph jwygwagnyu
hwwnlwuhputipp® wwwhnybingd  huswybu Junnig-
Juwépwjhu wewygnipniu, wjuwbu 5 plwwu Lu-
pGwhy wnbup [17,21]:

Unyu wpfuwwnnipniuntd uuwpwgnpynid £ hhp-
phnwjhu  onnuwuwnhlwjh wbuuhljwu’ wwnh
Ytpwhulynn ptipnudny U hwenpnnn uptiph $hp-
untdny, huswbiu bwl guwhwwnynid Bu pnydwu wp-
ryniuputipp U pwgwhuwynynud huwpwynp pwpnnt-
pjnLtultinp [22,36-48|:

Uu wwhhg h dbip, Gpp Untunwpnbu hpwww-
pwyt £ hp wnwohu wotuwwmwupp [30], hwjnuybg
tu pwqdwpehy wj dbennubph Ujwpwagnnipniu-
ubip” bwywwnwy niubuwnyg Yuufubp whwush Ypyhu
nnipu ggybiint dhunnwdp dwdwuwlh pupwgpntd:
Tw wwdwuwynpdws £ dh pwuh gnpénuubipny:
Luwlu' ng Ghown &uny npdwé Ywpbipp, Gpp sbu pun-
gpynd pwwpwp pwuwyniejwdp wbwn, hwuqbg-
unwd Bu fuph ubipssdwup b wlwush ybGpwnwpshu
hn bwfuuwywu nhpphu [19]: Gppnpny Gpp Yunb-
np sG6U pungpynud Ybpuwbdwnp, nw Lo uwywunnid
E wownh ubpssdwup: Uyn ywwnbdwnny hwplwynp
E hwnwwbu npwnhp |hub] wywhndbing upb-
nh 6houn wbnwnpnudp, pwuh np whuwugh Ypluw-
yp 26ndwu wdbuwwnwpwsywsd Ywwnbwnp wbwnh
whun b wnwaégqulwu Ywnnigwdpu L

Lluwp 8. Onnujwunhluwih mbfuuhlw Untunwpntih Yuptpny:



Y. MEnpnuywu b wyp

<hpphnwjht onnwjwunhlu

uter-niruer

LEnmwgnuinipjwu nhquju

U hhwunubkph puwnpnyeyniu

Ywwnwnpyb]p £ hGnwhwjwg  hGunwgnunntg)niu
Gplwu pwnwph «Utnwju Y hupy» L «HEubuwuu
wiwuwnhly dhpwpnidnipywl Yihuhhuw» Yihuplwut-
pnud 2022 pwlwuh hntujwphg dhusl 2025 pyw-
Jwuh dwpwnu pujws dwdwuwlwhwunywonwd hhp-
nhnwjhu ownnwjwuwnhlw wwnpwd pndwnniubinh
hhJwunnigwu wwwndwagnpbph L |nuwuywpubph
Jbpnwdnigywu hhdwu ypw:

Ubpwndwu  swhwuhpubpu  Ehu’ wlwugubiph
(n2nwnigjwl - wfuinnnpnanid  (prominauris), Uw-
fuwyhpwhwunwywu b hbndhpwhwwnwlwu phy
$nuinpnpwynpnid U opjinhy swihnwiubin: dbp-
(nwoniejwu Jbe Ubipwnyb| Gu bwl nthghnu onnwy-

Lwunhlwyh nbiuptip:

Lhpwpnidwlwu

wnbfuupluw
» Lwhuwyhpwhwwnwlwl wwuwynpnid
Quithnudubipu hpwlwuwgyb Gu dnnwyh swihw-
Upgutipny. wpdwuwanpyb] £ hwwwidhyhg dphusl
wunlwal Gintun htinwydnpnigjniup ybiphu, dhohu W
unnphu Jwwpnwlyubpnid:
Cwlwwwpnyph gwubuih swiph ghop updty b
wlwush Ynnduwjhu dwytpbupu® dephitu Yuwny-
nny pwprwhujws 27G wubinny:

> Yhpwhwwntp)niu

hpphnwght onnuyiwuwnhbwih - Jhpwhwinnieju

hhduwlwu thnybpp ubpyuwywgdws £ ulwp 9-nud:

1. bunpgwop b pwgnid. Ywwnwpdnd § dwolyh ub-
wwdl Yunpgwodp wlwush Gunlnid («8-al»), npp
gunuynid Ep hwwwyshyh tgphg 8-10 dd ubippl:
Ctpnwhwuwnnudp (nhutilghwu) hpwlwluwgynid
b uniypwwbiphfununphwp 2bpnnud” whwush
wpntuwdwwnwlwpwpndp - wwhwwubine hw-
dwp [18,47]: Ynunh uwjpny Yuwwnwnpynid £ Yup-

Utwnh éuw_L{nanLi

Sswupnid
Lhwp 9. Lhpphnuwjhu onnujwunhluwgh thnybipp:

Jwop whwuoh wbwnh dhony’ unp hwlwuww-
pnyph qugquwehg 5 Jd wnwe: Yuinpywépp wbwnp
b thuh Ynpwdl’ wwpnyph bgphu qniquhtin,
L ubuyh dh Ytwhg, npp quudnud £ wwpnyph
Jbphu tgphg dnwin 5 dd ubippl’ aqybing dhusl
npw wnsp: dbipghuhu dwuuwhwwnudu ogunid
E ywupub) plrwyh hbindhpwhwwnwlwu ninpni-
dp: Unpduwéph ybphu W unnphu Ggptphu nin-
nwhwjwg htinwgynid Gu Gnwuljniuwal ubiwbin:
Uyu thnind wbwnh Ynnduwihu hwwnywop dp-
wgynud £ dhowjhu hwindwshu dhwju ytphu big-
nh Gplwjupny: “Lbpuwbwnu wnwuduwgynid
wbwnh wnolh Jwytipbuhg” dnwn 1 ud htinwygn-
nniRjwdp:

2. Ubwnh suwthnfutd. ®wihny  hynwudwépubiph

hwwnwhg hbwnn unyuwwuwgynd Gu hhd-
Uwlwl wuwwnmndhwlwu wnwpwéputipp  (fossa
triangularis, concha cymba, concha cavum) [21]:
Oguwagnpotin 6 PLjphp wwnwduwynp Swyj-
nny whugbn U phy 15a uwyp’ hpwlwuwgynid
E wbwnh Ynnduwjhu dwybptbuh qgnipwynp pbi-
pnd (wppwghw) npw wnwdqulwuntgniup
ujwgbgubint bW hwlwwwpnyph Yuwynu Swip
guwynpbiint hwdwn [18,44:

3. Shpunid Yupbipny. Sknwnpynid Gu hnphgnuw-

Ywu dwuinpwguwjhu Yuntp (4-0 PDS) Untuwnwp-
nbh dbipnnh ulqpniupny’ hwlwwwpnyph unp
owip duwydnpbint hwdwnp [16,28]: Stinwnpynid
tu |pwgnighy $hpuwghnu Yuntip duwhnfuyws
wbwnhg wnlwal Ginwunh dbpunuyppu’ wlwu-
oh W q(fup vhol oyyinhdw wulyniu wwwhnybijnt
hwdwp [20,33]:

4. Yuwpnud. dbppp hwydnud 5 ubipddynn upbpny

(5-0), nphg htitnn hpwlwuwgynd &u Ybpouw-
Yuwu swihnwdubp® hwdwswihnipniup hwuwnw-
wnbnt hwdwn [21,22]:

LEnyhpwhwunwlwu Jupnid

Uhpwnynn onnwwuwnhyuwjh dbpnnhg wulwiu
wuhpwdtion § hwdwwwwnwufuwu sdupnn Yhpw-

Jdbpouwwu wnpryntup

Yuwnbiph wnenwnpnud
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Yuw wlwush nhppp ywhwwubine hwdwp: Ujnnie-
gh Jwufuwpgbdwu bywwnwyny whwush wynuub-
pnud nGnwnpynud 5 hwupwihu jninny ubpssywé
pwdpwl: Ydhpwlwwp unynpwpuwp punfugus £
gwudwu thnpnig U Kerlex-h 2Gpunhg, nph ypw wd-
pwgyntd § Coban unuudynn dwwwybu: lunphnipn &
wnpynd Yhpwntbp nptuwdutip: Yhpwhwwnnie)niuhg
htwunn wlwusubipp quuynid U wnwehu opp:
Unwohu Jhpwlwwdwu dwdwuwly hhywunhg
fuunpynud k ptiptp dwgbph hwdwp vwfuwnbuws
pGUhuwihU gnup: Uu Yhpwpnydp nund £ yhpw-
Ywuwbpp htnwgubinig htunn W pnnund unyu nb-
nnud dhusl Yupbph hwunwdp® dnwn dbly pwpwie:
Uywusubiph wywwnwhwlwu Juwunidhg funtuw-
thtint hwdwn funphnipn £ wnipdnud yhpwhwwnne-

RJntuhg htitnn 2 wdhu pwpniuwy ghotinp Ypb bjwu-
wnhy dwquuwy [26,45]:

Unnphg

Upryniupubph quuwhwwmnd

Lhduwlwu gnigwuhop hwlwwishyhg wyunlyuwsl
Gintun hGnwdnpnigywu thnthnfunigyniuu £ 3 dw-
Ywpnuwyubpnud: Gphypnpnwihu gnigwuhpubipu Gu
wlwugubinh  dholt  hwdwswihnigyntup, pwpnn-
pjntuutipnh hwowhuwywunteyniup (htdwunndw, Ju-
ntph gnpgnnud, upwy) b Ypluwy hpwhwnniejwu
wuhpwdtionnigniup: SYjwiubph yhbwlwgpwlwu
dowyndu hpwlwuwgyby £ Pnudbipnup ninnnudny
qnygq t-ptiuwinh dhongny (a = 0.05) [23,35]:

ur1snruLuer

Lhnmwgnunipjwu dbe ubipwnybi 22 pnidwnnth
38 wlwuy, wyn pyned 16 hngh Gpyynndwuh onnwy-
(wunhluyny, huy 4 ypluwyhpwhwnyws: Unnpl
ubpyuwjwgyws Gu dh pwuh pnidwnniutiph htinygh-
pwhwwnwwU wpryntupubiph uywputp (Lyy. 10-12):

Llwp 10. Upryntupp hhpphnwhu onnyywuwhluwihg 12 wdhu wug' wnolw dnwn:

PHAY

6 wihu wug
Lluwp 1. Upryntupp hhpphnwhu onnwjwuwnhlwjhg htwnn:

24 w

dhu wu 36 widhu wug



Y. MEwnpnuywu b wyp

<hpphnwjht onnwjwunhlu

Lwpuw- U  hbnhpwhwunwlwu dnp$ndtin-
nhy swihnwdubipp Yuwnwpdbp Gu uup 13-nwd gne-
gunpuws tnwuwlyny, huly wjn swithnudutiph dhohu
gnigwuhputiph  hwdbdwwnipniup  ubpyujwgywd
E Unjnwuwy 2-nud: dhpwhwwnipjul wjwpuhu
nhudtip b updws gniguiupputiph Jhtwlwgpnpbu
Upwuwlwh udugnid” pninp dwwpnwyubpnid:

Spyynndwup onnwjwumhwyh ntwpntd
wlwusubinh Jhole dhohu wwppbipnigniup bk
£ <2 dd, husp ywynd & gbipwquug hwdwswihni-
RjwU dwuhu: Uhwynndwuh onnwjwuwmhuwh tptip
nGwpbpnd hwywnwy Ynnvh wywush htwn hwdb-
dwwnwlwu Jbpinwdnigjniup pwgwhwjuint| L dhopu
nwppbpniggniuubn® 1.3 dd (Yphu Jwlwpnuy), 3.0
dd (dhohu dwlwpnuwy) W 1.0 dd (unnnphu dwlwn-
)

Fwpnnipjniuubp

Gpynt nbwpnid (4.88%) nhunyt) § Yupbph nw-
pwopnud Gpluwpwwnb gpgnnud, husp wywhwleb| &
npwlug htinwgnwd: Uh hngnt (2.44%) dnun qupqughi|
E hGdwuinndw, npp nwwnwpyydb 5 yhpwhwunnigjwu
onp: dwpwlwjhu pwpnnigniuubp, dwoyh dbnne-
Jwgnd Yuwd bwlwu whunmwyplunieniuubp sbu
nhwnydb| 22.4 wdhu munnnipjwdp dhohu nhunwny-
Jwl dwdwuwlwhwunywontd:

Liuuurunhr

Lwonn onnujjwuinhwu wywhwuond b hwlw-
wwnpnyph puwywu swiph Yybpwlwugunid b wlwu-
owflubgnt b qfup dholt wulwu ujwqbgned: Ubw-
nh \npy hwwnnud Gupwnpnn dbpnnutipp Ywpnn Gu
hwugbigut] wupuwlwu, Yupny nipgwagsdtipp: b
nwppbipnuggnu npwug, wwnp ywhwwunn nbfu-
uhlwubipp, hwunjwwbu JGpwhulynn ptipdwu htwn
hwdwuwnbin, pny| Gu wwhu Wywhwywub] npw Yuw-
nnigwoph  wdpnnowlwunipniup’ wwwhnybiiny
duh uppwatin ninnnud: Unyu hGunwgnunnggniuntd
Uywpwgpywsé hhpphnwjhu wnbuuhywu dhwynpned
E Gpynt dnintignidutiph wnwybnugyniuutipp. ww-
nh Ujwqugnyu ptpnud upbiph dhongny hGunwaqu
$hpunudny, husp Lwywuwnnd £ fuyniu b puwluwu
owiph auwynpdwup:  Cwlwuwyshy-wuinuwdlwshu
htnwdnpnipjwu qqwih uJwgnudp b hwdwswihni-
pyntup, npnup dtinp U ptipdbp ndjup nbwptiph
owppnd, hwdwwwwnwufuwund  BU - gpwlwunt-
pjwl dwdwuwlwlhg nyjwiubphu: Fwpnnigniu-
ubph qwép dwlwpnuwyp hwunwwnd £ dbpnnh
wuywnwugnpntuu - nt - Ybpwpunwnpbhniggniup,
pEl htunwgnuiniejwu hbnwhwjwg punyep U tGp-
Unc Y pupwutph wnyjwutipp npw uwhdwuwihw-
Ynidubipu Gu:

Lluwp 12. Upryntupp hhpphnwjhu onnuwyjwuwnhlwyhg 12 wdhu
wug” wnolw dnu:

Lluwp 13. Lwfuw- b htwnd hpwhwwnwlwu dnpdndbinphy
wnyjwiubiph swhnd:
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Unjnuwl 2. Uywusutiph dnp$ndtitnphly swihnwfubiph dhohu gnigwuhputinp hhpphnwjhu onnujjwunphluwih wnwe bW wudhowwbiu yh-

pwhwwnntpyniuhg htiwnn:

Quihdwu dfwywpnuly Lwhiwyphpwhwwnwlwu, U £ UC, b LEnyhpwhwunwlwu, U+ UT, U0 Lwqgnd, dd  p-wpdtp

Jbphu 187+ 42
Uhghu 2611 3.6
Uwinnphu 223%42

U" dhghu, UT® unwunuwpw gbinnud:

E2ruuu.snheE-3NkL

Chpphnwght onnujiwuwnhlwih - nbfuuhu,
npp Wwpwgpyws E unyu hnnwonid, dJhwynpnud
E wéwnh puwywu Ywenigwédph wwhwywudwu L
npw ybGpwhulynn duwihnfudwu wnwybniejniuut-
np” wwywhnydbny (nprwl wwusubiph wuywnwug,
wpryntuwybun b Jbpwpunwnpbih ninnnud: UYwu-
oh nnipu ggqwontpjuit qquith ujwqnudp, tpy-
Ynndwuph hwdwswihnigntup W pwpnnigniuutipp
UJwquwagnyu nhuyp wju dnnbignidu wpdtipwynp
Gu nwpsuntd wwuwhy Jhpwpnydubiph hwdwn:
UWuhpwdtioin  GU  hGunwqw  hGunwgnunngniuubin
hpJwunutph puwnpnigjwu swthwuhoubpp hunw-
ybgutiint L htnydhpwhwwnwwu fuuwdpu ownh-
dwiwgubnt hwdwp® wpnyntupubiph uyniungeniup
pwpépwgubnt bwwunwyny:

131£2.4 5.6

143%25 1.8 < 0.001

12626 9.7
Ownnwwunhlwu hwdwpdnd £ wyjwuwnhy

dhpwpnidnigjwtu - wdbbwww)jdwn L wpryntuw-
b dhowdwnnipgyniuutiphg dbyp, npu ninnyws £
wlwusubipnh auh ntL nhpph thnthnfuniejwup: Yhpw-
hwwnigjwu hwonnnieniup dbswwbu Yuwhujws &
Uwhuwdhpwhwwnwwu funpwdnifu Ybpnontene-
Uhg L swihnwdubiph G2gpwnnieiniuhg, huswbu twl
oqunuwgnndynn dbennubiph YJwufuwwbubhnipjni-
Uhg nt yhpwhwwnywsd wlhwush wupuwlwu wnbtuph
Ywufuwpgbnwdhg: FGW ns dh Jhpwpnyd sh np-
pwwbwnnd onnwwunhlwih pninp dbennubphu,
npw hhdp hwunhuwgnn uygpnituputiph funp hwu-
Ywgnudp huwpwynpniggntu b wwhu nunbp (wju
opowluwlh Guwfuwfunnidubp” wwppbp  wbuuph-
Ywubpny:
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HYBRID OTOPLASTY: PERSONAL EXPERIENCE

Karen Petrosyan, Paruyr Antonyan, Emil Hakobyan,

Angin Khachatryan, Nelly Khachatryan, Patricia Petrosyan,
Mariam Mirzakhanyan

Chair of Plastic and Reconstructive Surgery, Avdalbekyan National
Institute of Health, Yerevan, Armenia

ABSTRACT

The paper presents a detailed description of the hybrid
otoplasty technique, which involves controlled cartilage modi-
fication and subsequent suture fixation, as well as the authors’
personal experience with this method. Such an approach pro-
vides a natural shape and stable contour of the ear, and the
surgical intervention is performed minimally invasively, reduc-
ing the risk of complications.

Keywords: otapostasis, protruding ears, otoplasty.

FTMBPULLHAA OTOMJIACTUKA: JINYHbBIN OMbIT

Kapen lNetpocaH, Mapyinp AHTOHAH, OMUb AKONAH, AHMMH XadyaTpaH,
Hennw Xavatpan, Matpuumna Metpocan, Mapruam Mup3axaHaH
Kadenpa nnactnyeckomn N pekoHCTPYKTUBHOM XMpypriu,
HauyoHanbHbIA MHCTUTYT 3 paBOOXPaHEHNA UM. ABlanbekaHa,
EpesaH, ApmeHua

ABCTPAKT

B naHHOW cTaTbe MpEACTaBAEHO MoApobHOE onucaHue
METOfa rMOPUAHON OTOMNACTUKM, BKIHOUAOLLErO KOHTPOAW-
pyemyto MoanduKaLmMio XpALla W NOCAEAyHOLYyr0 GUKCaLmto
WBaMU, a TaKKE JNYHbIA OMbIT aBTOPOB MPU MPUMEHEHUN
AaHHOro MeToda. Takoi nMoaxof 0becneynBaeT ecTECTBEHHYHO
bopMy 1 CTabunbHbBIA KOHTYP yXa, a XMPYpPruyeckoe BMeLLa-
TENbCTBO MPOBOAWTCA ManOWHBA3VBHO, YTO CHUMKAET PUCK
OCJTOMHEHWNN.

Knroueasole cnosa: /10N0yxocmse, ommoneipeHHble yuu,
omonsiacmuka.
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ABCTPAKT

BeepeHune: ALEHOMNO3 — XPOHUYECKOE MHEKOIO-
rmyeckoe 3aboneBaHne, xapakTepusyroLleeca NHBasuen
3HAOMETPMOMNOAO6HOM TKAaHW B MUOMETPHUIA C Mocneay-
roLelt runepTpoduelt 1 peMoaeNMpOBaHNEM MaTOYHOM
CTEHKW. [laHHOE COCTOAHUE TECHO CBA3aHO C cybdep-
TUABHOCTBIO, HapyLEHUAMU UMMAAHTALMKM ¥ Hebnaro-
NPUATHBIMW  PENPOAYKTUBHBIMK MCxodaMu. HecmoTpa
Ha COBEpLUEHCTBOBAHWE METOAOB BW3yanu3auuu, B
4aCTHOCTW, TPaHCBarnMHanbHOrO YNbTPa3BYKOBOrO MC-
cneposanua (TBY3M) U MarHUTHO-pe30OHaHCHOW TOMO-
rpapuu, AMarHOCTUKA af€HOMMO3a Ha PaHHWX CTaAuAX
OCTaETCA CNOXKHOI 3afla4ei 1 HEPEAKO OTCPOYMBAETCA
Ha 6-8 NeT, YTO MPUBOAMT K 3aJepXKKe Hayana neveHms.

LLenb: Lienbto HacTOALLErO NPOCNEKTUBHOIO MUCCe-
noBaHuA, nposeaéHHoro B 2022-2024 rr., 6bina oueHKa
pacrnpoCTPaHEHHOCTM aieHOMMO3a U €ro ynbTpa3ByKo-
BbIX IKBMBANEHTOB Y MEHLLUH C BECMNIOANEM.

MeToabl: B wnccnegoBaHue 6binnM BKAtOYeHbl 518
naumeHTok B Bo3pacte 20-40 net ¢ nepeMYHbIM MK
BTOPMUYHbIM BECMNOANEM, NMOBTOPHbIMU HeyaavyaMn UM-
MNaHTaLuyMm 1 NPYBbIYHBIMU NOTEPAMU 6EPEMEHHOCTY.
Bcem »eHLWMHAM BbIMOAHANOCH IBYXMEPHOE U TPEXMEpP-
Hoe TBY3W. M3 ananusa 6binn ucknodenbl 140 naumen-
TOK C MaTonoruAMM, 3aTPYAHAIOLLVMMU BU3Yyann3aLmio.
AneHomno3 6bin amarHoctmpoBaH Yy 149 naumeHTok

(28.8%): 26.4% B Bo3pactHoii rpynne 20-35 net n 35.9%
B rpynne 36—40 net. MoyTn y TpeTu MeHwmH (29.5%)
Habntofanocb COYETaHUE aAEHOMMO3a W FNyOOKOro UH-
GMNbTPaTMBHOrO 3HAOMETPUO3A.

PesynbTaTbl: Hanbonee 4acTbiMu yNbTPa3ByKOBbIMY
NpM3HaKamMn OKa3aaWCb HapyLUEHWA COEAVNHWTENBbHON
30Hbl (100%), cy63HAOMETPUANbHbIE NUHUN U KNCTbI M-
ometpua. duddysHaa dopma ageHoOMMO3a BCTpeUanach
Hanbonee yacto (65.1%), Torga Kak OYaroBbii U CMe-
WaHHbIA TUMbl PErnCTPUPOBANNCG pexe. Y 4HacTu na-
LUMEHTOK OTMeYanuchb AepopMaumn NONOCTU MaTKU U
Npu3HaK S-sign, OCNOMHABLUME WHTEPNPETALIMIO MU30-
BpaxeHuii.

3aknroyeHune: AQEHOMMO3 LIMPOKO PaCcrpOCTPaHEH
CPeaun MeHLWMH C 6ECNNOAVEM W B HONBLUMHCTBE CNy4aes
(cBbliLe 70%) BNepBble AMArHOCTUPYETCA TONBKO MPU Yry-
BNEHHOM WCCNefoBaHWMN. BHeapeHWe MeKayHapOoLHbIX
KpuTepres «Mopdhonornyeckow ynbTpasByKoBOW OLIEHKM
muomeTpua» (MUSA) 1 TliaTenbHas OLEHKA ynbTpa3By-
KOBbIX 3KBMBANEHTOB MO3BOMAOT MOBLICUTH TOYHOCTb U
CBOEBPEMEHHOCTb AMArHOCTUKM, YTO UMEET MPUHLMMN-
afbHOE 3HaYeHWe AA ONTUMM3ALMN TaKTUKW BEAEHWA 1
NOBbILLEHNA IGPEKTUBHOCTU NEeYEHNA BECNIOANA.

Knrouesblie cnoea: adeHomuos, pacnpocmpaHéH-
Hocme, 6ecnaodue, yabmpas8ykosbie NPU3HAKU

BBE[1EHUE

AneHom1nos — 3abonesaHue, Npu KOTOPOM MPOUCXO-
AVT peakTBHaA runepTpodua 1 runepnnasna MuoLm-
TOB BCNEACTBME WHBA3UM 3HAOMETPUONOAOOHOM TKaHK
(ené3 n ctpombl) B MuomeTpuit [1-4]. 310 npusoanT
K CTPYKTYPHbIM M3MEHEHUAM MWUOMETPWA, €ro yTosLle-
HUIO C U3MEHEHUEM MOPGOMETPUYECKMX MapamMeTpoB
MaTKK 1 1X yNbTpa3ByKoBbIX (Y3) akBuBaneHTos. Cornac-
HO COBPEMEHHbIM MPeACTaBNeHNAM, aieHOMKO3 — 3360-
neBaHWe, accoUMMpPOBaHHOE C CYbGepTUNbHOCTBIO, W,

HECMOTPA Ha NPUCTaNbHbIA MHTEPEC K HEMY B MOCNE[-
HWE JEeCATUNETUA, NPOJONMKAET BbI3bIBaTb MHOIO CMOPOB
N KOHTPOBEPCUNA.

B ¢BA3M C HECOBEPLUEHCTBOM METOAOB BU3yanun-
3aumMy  Jonrue roabl afleHOMWUO3  AMarHOCTMpoBascA
TOMbKO MOCNE TUCTEPIKTOMUMN Y MKEHLWMH MNO3JHErO
PENPOAYKTUBHOIO BO3pacTa, OAHAKO Cllydau ajeHo-
MMO3a BCTPEYAOTCA M Y MOJOAbIX MaUMEHTOK. B mo-
CNEAHWE TOAbl, C WUMPOKUM BHELPEHWEM B KAUHNYE-
CKYIO MPaKTUKYy COBPEMEHHbLIX BbICOKOTEXHONOTNYHbIX
METOAOB UCCNENOBAHMA, TAKNX KaK TpaHCBarnmHaabHoOe
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Y3 (TBY3W) v MarHMTHO-pe3oHaHCHas Tomorpadus
(MPT), paHHble O pacnpoCTpPaHEHHOCTM afEHOMMO3a
NnoABepranuch NepecmMoTpy. Tak, adeHOMMO3 BbIABAEH Y
20.9-34.0% »eHwmH ¢ 6ecnnoanem [5-8|. Mo paHHbIM
e meTa-aHanusa 2023 r., sratovaswero 25,600 »xeH-
WMH C MOHWMKEHHOW GEPTUABHOCTBIO, 06LAA pacnpo-
CTpPaHEHHOCTb ageHommnosa coctasnaeT 10%, korga oH
BO3HMKaeT B m3onaumuu, 18% - y »KeHLWUH C Apyrumu
dopmamun aHpomeTprosa, 10% - y »KeHWMH C conyT-
CTBYOLUMMU MUOMamu, a y 17% ooHOBpEMEHHO npu-
CYTCTBYIOT ai€HOMMNO3, IHAOMETPMO3 1 Mrombl [9]. Tlo
HEKOTOpbIM oLeHKam, Ao 50% nauneHToK ¢ AMCMEHO-
peei, MeHopparuein n 6ecnnoaveM CTpajatoT afeHo-
mMno3om [10-13]. OrpomHbIii pa3bpoc B pacnpoCTpaHEH-
HOCTW afeHOMMO3a, coobliaemblit B inTepatype (o1 16
00 66%), O6BACHAETCA TUMOM BKIFOUYEHHBIX B NCCNENO-
BaHWA NALMEHTOK, AMAarHOCTUYECKMU KpUTepuamu n/
MW KOMMYECTBOM OLIEHEHHbIX Y3 CpPe30B, a TakKe Me-
»obcepBaLMoHHol BaprabenbHocTbo [14].

B HacTosllee Bpema 6narogapsa 3HauMTeNnbHOMYy CO-
BEPLUEHCTBOBAHWIO METOAOB BM3YyanusaLuy CTana BO3-
MOHOW HEMHBa3MBHaA AMArHOCTMKAa afeHOMMO3a,
B TOM YWCE Y MOMOALIX KEHLLMH U MPU OTCYTCTBUM
KIMHUYECKOM CUMMNTOMATUKW.

B HacToslLee Bpemsa Haf&xKHas HEMHBA3WBHaA AMa-
FHOCTMKA BO3MOXHa C mcnonb3osaHnem MPT n TBY3U
[10,11,15-18]. O6a meToga NpPOAEMOHCTPUPOBAAN CXO-
KYHO xopoLuyro 061yt addekTnBHOCTb [12,16].

Y3 XapaKTepUCTVMKM aleHOMMO3a OTPaXKatoT ero rm-
CTONOrM4eckne ocobeHHoCTW. PasnuyHbie Mmopdonori-
4ecKue TWMbl, BblaBaAemble Npy Y3M nnmn ructonormue-
CKOM WCCNEL0BaHMW, MOTYT OTpaaTb Pa3fnyHble Tanbl
pa3BuTWA 3ab0NeBaHNA U UMETb Pa3NUYHOE KIUHWYE-
CKOE 3HaYeHWE B OTHOLLEHUW CUMMNTOMATUKKN, GePTUb-
HOCTM, aKyLUEPCKNX WMCXOLOB W TepamneBTUYECKUX BO3-
MOMHOCTEN. Y MEHLUMH C HEGONBLUMMUN MOPaXKEHNAMM
MOTYT HabArOAATLCA BbIPaXKEHHbIE CUMMTOMbI, TAKWE KaK
607b M MaTOYHOE KpOBOTEYeHMWE, Toraa Kak bonee ob-
LIMPHbIE MOPaXKEHUA MOTYT NPOTEKaTb 6ECCHMMTOMHO.

Ina onucaHua Y3 natTepHOB afeHOMMO3a Beny-
wre npodeccroHanbHblie COOGLLECTBA  PEKOMEHIYHT
MCNoAb30BaTh TepMUHBI U onpeaenenva «Mopdono-
TMYECKON YNbTPa3ByKOBOM OLEHKM MWOMETPUAY» (aHTA.
Morphological Uterus Sonographic Assessment, MUSA)
2015 [17], 2022 [18], pa3paboTaHHOI BEayLLMMUN IKCNEP-
Tamy ANA YHUUKALMN TEPMUHONOTMN MOPAXKEHN MU-
OMETPUS, a TaKMKE MEKLYHaPOAHO NMPU3HAHHYIO EANHYHO
Knaccudukaumio 3HAOMETPMO3a, Pa3paboTaHHYO Ha
OCHOBE KOHCeHcyca BeayLmx akcneptos B 2019 r. [19].

Y3 npu3Haku, TUNWUYHbIE ANA aSEHOMMO3a, COrac-
HO MUSA BKNOYarOT YBENMYEHHYHO LLAPOBUAHYHO MaT-
KY, aCUMMETPUYHOE YTONLLEHNE MUOMETPUA, KUCTbI
MWOMETPUA, IXOTEHHblE Cy6IHAOMETpHabHbIE NUHUN
M 3a4aTKK, TMNEPIXOreHHbIE OCTPOBKU, BeepoobpasHoe
3aTEHEHNe, HEPaBHOMEPHYIO MK MPEPbIBUCTYIO COeaN-

HUTENbHYH 30HY (C3) 1 Ype3oyaroByto BaCKyNAPU3aLMIO
Mpv LBETOBOM [OMMNNEPOBCKOM KapTuposaHuu [17,18].
STV UBMEHEHUA MOTYT BbITb MyNbTUHOKANBHBIMU.

Mopdonornyeckme e Tunbl Unn cTeneHb aaeHoMu-
03a Knaccuduumpyrotca cornacHo KoHcercycy 2019 r.
[19]. B 3TOM OOKyMEHTE TakKe yKa3bIBaeTCA Ha BO3MOM—
HOCTb AMAarHOCTMKM afiEHOMMO3a C BbICOKOM CTEMEHbIO
TOYHOCTW C NomoLLbio TBY3W 6€3 ructonornyeckor se-
pudurKaLmm, ¢ y4ETOM TOr0, YTO KOHTUHIEHT NaLMEHTOK
c 6ecnnoanem He NoABEPraeTCaA r’MCTEPIKTOMUN.

BmecTe € Tem, HECMOTPA Ha HanMyue Lenoro paaa
MaTOrHOMOHUYHbIX Y3 TMNPU3HAKOB aAEHOMWO3a, €ro
AVMArHOCTUKa MO CEN AEHb LaXKe MpU UCCNENOBAHMMN HA
annapaTtax 3KCMEPTHOrO KNacca Bbl3bIBAET OMNpPENENEH-
Hble 3aTpyAaHeHuA. [naBHoe orpaHunyeHne Y3M B auna-
FHOCTMKE aAEHOMMO33a CBA3aHO C TEM, YTO M3-3a U3Me-
HEHUE MOPOOMETPUYECKUX MapaMeTpoB MUOMETpUA
npy afeHOMMO3E MONYYEHWNE TPAAMLMOHHBIX CPE30B
4acTo 6bIBaeT 3aTpyaHeHo. [NonyyeHue afeksaTHoro Y3
1306paxeHnAa MOXKET ObiTb 3aTPYAHEHO Y MaLMEHTOK C
pubponaamu (Mrnomamm) 60NbLINX Pa3MEPOB, MHOME-
CTBEHHbIMM UbpPOMAAMM, aBAOMMHANBHBIM OXMPEHN-
€M, BbIPaXKEHHbBIM CMAEYHBIM MPOLIECCOM B MafoM Tasy
MW HEKOTOPbIMU AaHAaTOMUYECKMMU OCOBEHHOCTAMM,
4TO CHUMAET TOYHOCTb ANArHOCTUKN. AEHOMMO3 HaCcToO
COMPOBOMAAETCA MUKPOCKOMUYECKUMU U3MEHEHWAMM,
KOTOPblE TPYLHO WHTEPMNPETUPOBATL MPU CTaHAAPTHOM
Y3W: Ha paHHWX CTaguax 3ab0feBaHWA W3MEHEHUs B
MUOMETPUM MOTYT ObITb MUHUMaNbHbIMU U HE BCErAA
3aMETHbIMU.

TaKkMe HeT 0AHO3HAaYHOro OTBETA HA BOMPOC, B Ka-
Kyto a3y MEHCTpyanbHOro uukna nposoanTb Y3W ana
YNYYLLIEHNA AMATHOCTUKM aLEHOMMO3a. bBONbLUMHCTBO
nccnefosaTtened pekoMeHAyroT nNpoBoanTb Y3W BO BTO-
pyto $a3y MEHCTPyanbHOro LIMKAA, MOCKONbKY UMEHHO B
3TOT NEPUOL SHAOMETPUANBHbIE KNETKM, HAXOAALLMECA B
MWUOMETPUMN, Hanbonee akT1BHbI, YTO MO3BONAET bonee
AETaNbHO U YETKO BMU3YaNn3nMpoBaTb OYarv aaeHoOMMo3a
[21,22].

MATEPUANT U METO/1 bl

B maHHOE nmpocnekTnBHOE HabntogaTenbHoe mnccne-
AOBaHWe BKArOYeHbl 658 naumeHTok B Bo3pacte oT 20
no 40 net c 6ecnnoamem (NEPBUYHLIM U BTOPUYHBIM),
ABYMA 1 6ofiee HeyAa4aMu MMNaHTaLym Nocne IKCTpa-
KOpMopanbHOro OMNo4OTBOPEHUA, ABYMA U 6ONEe Bbl-
KunabllaMuy, KOTOpbIE NOCETUMN CNEAYHOLLNE KIVHUKN
ropofa EpesaHa, ApMeHua: Hay4HO-1CCNefoBaTeENbCKU
LIEHTP OXpaHbl 300poBbA MaTepu 1 pebéHka, JINT MEL,
FTACBO, a Takke PecnybanKaHCKWUIA WHCTUTYT penpo-
AYKTWBHOrO 3[0pPOBbA, MEPUHATONOMMM, aKyLlepCTBa U
rmHexkonoruu B nepuog ¢ 2022 no 2024 roga,.

WcenenoBaHue 66110 0A06peHO BHYTPEHHUM Habaro-
[ATENbHbIM COBETOM KIWHWK. Bce maumeHTKn npepo-
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Ta6nuua 1. KnuHnyeckas XapaKTEPUCTUKA MALUNEHTOK

XapaKTepucTuka
Bospacr, ner 31.8+3.3
WHaekc Maccol Tena, Kr/ 243H.6
Bospact meHapxe, net 11.141.0
becnnoave nepeuyHoe, n (%) 72 (69.9%)
becnnoaune BTopuuHoe, n (%) 31(30.1)
[MpuBbIYHbIE MOTEPU bepemMeHHOCTH, N (%) 9 (8.7%)

CTaBMAN NUCbMEHHOE MHGOPMMPOBAHHOE COrflacne Ha
ydactue B uccnefoBaHun. MNockonbky Y3W asnaerca va-
CTbtO CTAHAAPTHOW KAMHUYECKON NPaKTUKK, SKCNEPTU-
3bl OT 3TUHECKOrO KOMUTETA HE 6bIN0 3aNPOLLEHO.

becnnoane onpefenAnoch Kak OTCYTCTBUE KIWNHMW-
yeckon bepemeHHOCTM nocne 12 Mecaues perynapHbix
HE3aLLMLLEHHBIX MONOBbIX KOHTAKTOB.

13 naHHoOro uccneposaHua 6bian nckatodeHsl 140
MEHLLWH B CBA3WM C HANMYMEM NATONOMWA, 3aTPyAHA-
FOLLMX BM3Yanusauuto — aboOMUHANbHOE OXWPEHWE,
KpynHble Grbponasl, MHOKECTBEHHbIE GrOpPONIbI, BHY-
TPVUMONOCTHaA NaTONOrMA (NEAOMUOMbI, CUHEXWW), Bbi-
paXKEHHbIV CMAeYHbI NPOLIECC B ManoMm Tasy.

Mepen nposeaeHnem Y3W y BCEX »KEHWMH Obin CO-
OpaH A€TanbHbIM KAMHUYECKWIA aHamHe3. COop aHam-
HE3a KaXKOOM MaLMEHTKM OCYLLECTBAANCA C MOMOLLbIO
aHKETMPOBaHWA, NPOBOAVMOrO UCCNENOBATENEM B KNN-
HUKe, e NpOBOAMNOCH MEPBUYHOE 06CNesoBaHMeE.
MauneHTKM 6binn pacnpenenerbl B 2 BO3PACcTHbIE Tpym-
nel: 20-35 net v 36-40 net. MauneHTKM obenx rpynn
ObIAN CONOCTaBMMbI MO MHAEKCY MacChbl Tena 1 BO3pa-
CTy MeHapxe. [lepBuuHoe 6ecnnogue npesannpoBano
y NaUMEHTOK Mnailleit BO3pacTHOW rpynnbl, TOrna Kak
BTOPMYHOE GECMNOAME W BbIKMABILIM HECKOMBKO Halle
BCTpeyanuch y »keHwmH 36-40 net. KnuHuueckan xa-
paKTepMCTMKa MaLMEeHTOK npeacTasneHa B Tabauue 1.

B nanbHenwem faHHbIM MaLMeHTKkam 6bino nposeae-
HO Y3/ no MecTy nepBrYHOro obpalleHusa, Nocie Yero
OHW BblNW HanpaBneHbl Ha 3KCNepTHOe Y3U B KIMHMKK
SJINT MEL v TJIACBO, rae BCeM KEHLLMHAM, BKIFOYEH-
HbIM B uMccnefoBaHue, Obi10 MPOBEAEHO [BYXMEPHOE
TpaHcabaomuHanbHoe (2D-TAY3W) 1 TpaHcBaruHanbHoe
Y3W (2D-TBY3W), a Takke TpéxmepHoe TBY3W (3D-TBY-
3W), nocne Yero NaLMEHTKU MPOLOMHKMAN NEYEHNE MO
MECTY NEPBUYHOrO ObpaLLeHuA.

Y3 npoBoanAnNCb C UCMONb30BAHWEM CKaHEPOB
Voluson E10 (BT19, BT 20) (GE Healthcare Ultrasound;
Zipf, ABCTpUA), OCHALLEHHbIX MHOTOYaCTOTHbIMU 3H-
LoBarvHanbHbIMK gatymkamum RIC 5-9-D n RIC 6-12-D
N KOHBEKCHbIM AaTynkom C 5-9.

2D-TBY3W BkntoYana OLEHKY U M3MEPEHWE OPraHoOB
Maforo Tasa C OMWCAHUEM U U3MEPEHMEM HOObIX MO-
PaXKEHWI MUOMETPWA, @ MPW WX HaUYMK, TaKKe Npu-
3HAKOB NYOOKOrO WMHGUABTPAaTMBHOIO 3HAOMETPMO3a
(Bnaranuiie, peTpoLiepBuKanbHas 0bnacTb, peKkToBarn-

20-35 ner, n=103

36-40 ner, n=46
37213
251+1.8
11.0£0.8
27 (58.7%)
19 (41.3)
10 (21.7%)

HanbHaA MEpPEeropofka, PEKTOCUIMOWUAHbIA OTAEN Ku-
LWEYHMKa, CUTMOBMAHAA KWLLUKA, ANYHWUKMK, TpyObl, MO-
4EBOW My3bIpb, AUCTaNbHble OTAENbI MOYETOYHUKOB).

Y3W MaTKn NpoBOAMAOCH MO CTaHAAPTHON METOAN-
KE B CPEAHECATUTTA/IbHOM WU MOMEPEYHOM CEYEHUAX.

MunoMeTpuiA TLLATENBHO OLIEHWBANICA HA NMPELMET Ha-
NYMA MATOFHOMOHUYHbIX COMNAaCHO KOHCceHcycy MUSA
NpAMbIX Y3 MPU3HAKOB aflEHOMMO3a, ABMAOLLUXCA €ro
HAaAEXHbIMN Y3 MapKepamu, a TakMe NpOTOKONMPOBA-
JINCb HEMpPAMbIE MPU3HAKM aLEHOMMO3A.

OueHnBanuch Takxe MopdoMeTpuyeckne napame-
TPbl NOAOCTY MaTKW (HOpManbHasa — TPEyronbHoin ¢pop-
Mbl, 1nn aebopMnpoBaHHas).

OHepreTuyeckuii fonnaep vcnonb3osanca B 2D-pe-
xume ana anddepeHLmaL afieHOMUOM OT NEVOMUOM 1
MUOMETPUANbHbBIX KMCT OT COCYANCTbIX KOMMOHEHTOB. [pu
LIBETOBOM ¥ 3HEPreTMyecKkon aonnneporpadpum 6biam nc-
MONMb30BaHbl CNEAYHOLLIME HACTPOMKNM: YacToTa MOBTOPE-
Hua uMnynbco (PRF) — 0.6-0.3 kI'u, koadpuLmMeHT yeune-
HuA (GAIN) — 3.0-4.0, yactotHblt punbTp (WMF) — 60 Tu.

3D-TBY3WM npoBoamnoch Mo CTaHLapTU3MPOBAHHON
METOAMKE MoayyeHua obbéMa C YacTtotoit 6-9 My,
yrnom pa3Beptku 120°, ckopoCTbtO MaKCMManbHOro Ka-
yecTBa, pamkoi 3D-06béMa, BbIXOAALLEV 33 rpaHMLb
MaTKM Ha 1cM C KaXKow CTOpPOHBbI. Bo Bpems 3a6opa 06b-
€Ma 30H[, AEepHaNCA HEMOABUMKHO, U NaUMEHTKa 3aLep-
MuBana AblxaHue. Pexkum peHaepuHra, unu OmniView,
MCMONb30BaNCA ANA PEKOHCTPYKLMWM KOPOHapHOWM Nio-
CKOCTW NYTEM pa3MELLEHNA MPAMON WU U3OTHYTOM
AVHWWM BAONMb 3HAOMETPUANBLHOW MONOCKM B CarnTt-
TaNbHOM W MOMNEPEYHON MNNOCKOCTAX. Vicmonb3osanca
TaKKE PEXUM OOBEMHON KOHTPACTHOW BM3yanm3aLmu
B KOPOHAPHOM MJOCKOCTW C TOMLLMHOM cpe3oB 2MM B
cnydasx, korga nonydenue yrna 90° mexay Y3 nydom
1 OCbHO SHAOMETPUANBHON MOAOCTU 6bINO HEBO3MOMKHO.
Bbino nony4yeHo oT ABYX A0 YETbIPEX CTaTUYECKUX 06bE-
MOB MaTKW B CarmTTasibHOM M MOMEPEYHON MIOCKOCTAX
C MNOCNEAyOLLMM MONYYEHNEM YLOBNETBOPUTENLHOTO
1306paxeHNa Hapy»KHOrO KOHTypa M MONOCTU MaTKW C
ABYCTOPOHHEW BU3yann3aLMEN UHTEPCTULMANBHBIX OT-
aenos dannonuesbix Tpy6 M LEPBMKANbHOTO KaHana B
KOPOHapHOM MAOCKOCTU. B onpenenénHbix Cnydanx Tak-
»e npumensanca HD-live — rpagMeHTHbIR CBET.

Mocne nonydeHna panHble Y3W coxpaHANMCb Ha
MECTKOM [MCKE U B JallbHEALIEeM MNepecMaTpuBaInch
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Ta6numua 2. YactoTa ynbTpa3ByKOBbIX MPU3HAKOB afIEHOMMO3a Y MALIMEHTOK LIeNeBOM rpymmbl

20-35 ner, n=103

Mpu3sHakum, n (%)

Cy63HAOMETPUANbHbIE TUHNN 87 (84.5%)
Cy62HA0OMETPUANbHbIE FNA3KK 1 OCTPOBKH 73 (70.9%)
Knctbl B MUOMeTpum 65 (63.1%)
HapyLeHVA COeAMHNTENbHO 30HbI 103 (100%)
ACYMMETPUYHOE yTOMLLEHVE CTeHKn MaTkn 34 (33.0%)
BeepoobpasHble TeHN 69 (67.0%)

ABYMA ONbITHbIMK CrieUVanncTtammn no Y3 ANarHOCTnKe C
bonee Yem 20-1€THNM OMbITOM paboTbl B 061aCTU MMHE-
KONOrnYeckow ynbTpacoHorpadpuu. CucTeMaTUHECKOE
xpaHeHne 3D-06BEMOB MO3BOMMAO MPOBECTU MOBTOP-
HYFO OLIEHKY U306parkeHnii B Clyvae AMarHOCTUYeCKon
HEONMPEAENEHHOCTH.

CTaTUCTUYECKMIA aHanU3 NPOBOAMACA C WCMONMb30-
BaHMeM naketa SPSS (SPSS Inc., Yukaro, VnnuHoiic,
CLUA). JaHHble 6binv NpeacTaBieHbl B BUAE abCOMOT-
HbIX 3HAYEHNA U NPOLEHTOB. HeMpepbIBHbLIE NEPEMEH-
Hble 6bIN1 NPEeACTaBAeHbl B BUAE CPELHENO 3HAUYEHMA U
CTaHAAPTHOrO OTKNOHEHMA.

PE3YJIbTATbI

O6Lwan pacrnpoCcTpaHEHHOCTb afleHOMMO3a, AnarHo-
CTMPOBaHHOIO Ha OCHOBAHWW BU3Yanu3aLyun NpAMbIx ¥3
MPW3HAaKOB COrMacHo KoHceHcycy MUSA, B obenx BO3-
pacTHbIX rpynnax coctasuna 28.8% (149/518) (cpeaHuit
BospacT 33.5£3.8 ner).

B Bo3pacTHoit rpynne 20-35 net (cpeaHuit Bo3pact
31.8+3.3 net) aneHomMro3 6bin AnarHoctrposaH y 26.4%
(103/390), a B rpynne 36-40 ner (cpeaHuit Bo3pact
37.241.3 net) - y 35.9% (46/128).

M3 Beex 149 xerHwmn y 42 (28.2%) paHee 6bin ana-
FHOCTMPOBaH afeHomunos, Toraa Kak y 107 naumeHTok
(71.8%) 3TOT AMArHo3 6bin MOCTaBNEH BMEPBbIE HAMU.

13 103 nauwmeHTok Bo3pacTHoi rpynmnbl 20-35 neT ¢
ANarHOCTUPOBaHHbIM ageHomuosom y 19 (18.5%) otme-
4anocb €ro CoOYeTaHWe C ryboKUM UHGUABTPATUBHBIM

9HAOMETPMO30M, B TO BpeMA Kak B rpynmne KeHLnH
ctapwero Bospacta (36-40 net) ata umdpa cocraBuna
25 (54.3%).

Puc. 1. MonudokanbHble NpAMbIE NPrU3HAKK aAeHOMNO3a

36-40 ner, n=46 Bcero, N=149
36 (78.3%) 123 (82.5%)
39 (87.8%) 12 (75.2%)
40 (87.0%) 105 (70.5%)
46 (100%) 149 (100%)
42 (91.3%) 76 (51.0%)
42 (91.3%) 11 (74.5%)

Mpu Y3 6611 06Hapy<eHbI 1 3aNPOTOKONMPOBAHbI
Kak NpAMbIE, TaK M KOCBEHHbIE NMPU3HAKM alEHOMMO3a:
Cyb3HAOMETPUANbHbIE  AIMHUKN,  CYO3HAOMETpUabHbIE
rNaskn 1 OCTPOBKM, KUCTbl B MUOMETPUUN, HaPYLUEHUA
C3, aCMMMETPUYHOE YTONLLEHNE CTEHKU MAaTKW U BEEPO-
06pasHble TEHW B MUMOMETPUK. HacToTa BCTPEHAEMOCTM
3TWX NPU3aHKOB NpeacTasneHa B Tabauue 2.

Kak BuaHO 13 Tabnuubl 2, B LENOM OMUCAHHbIE MPH-
3HaKWM BCTPEYANNCb C MOYTU OAMHAKOBOWM YacTOTON Y
NaLMEHTOK 06enx BO3PacCTHbIX TPyMn C He3HauuTenb-
HOWM BapuabenbHOCTbIO: CyO3HAOMETPUANbHbBIE ANHUK
M Cy63IHAOMETPUANbHBIE Ma3Kn 1 OCTPOBKM — B OBENX
BO3PaCTHbIX IPyrnax C NPakTUHECKN OANHAKOBOM YacTo-
TOW; KNCTbl B MUOMETPUN, ACUMMETPUYHOE YTONLLEHNE
MWOMETPWA, BEepoobpasHble TEHW — Yallue B CTapLuei
BO3pacTHoM rpynne. Hapyuwenua C3, e€ Heperynap-
HOCTb, 3a3y6PEHHOCTb WA NMPEPBAHHOCTb BCTPEYanuCh
B 06enx BO3PaCTHbIX rpymnnax ¢ OAMHAKOBOM 4acTOTOM,
v 6binn BU3yannu3mpoBaHbl y Bcex 149 naumeHTok c afe-
HOMWO30M, AMArHOCTUPOBAHHbIM Ha OCHOBAaHUW BU3ya-
N3aLnn ero NpambIx Y3 nprsHaKkos.

Y 60MbLIMHCTBA NaLMEHTOK (78%) oTMeYanoch 04HO-
BPEMEHHOE MPUCYTCTBNE HECKONbKMX MPAMbIX NMPU3HA-
KOB afleHOMMO3a B Pa3NnyHbIx codeTanuax (Puc 1.)

JInHelHble TeHn B cybaHaomeTpuanbHoin C3 oTHO-
CATCA K NpAMbIM NpK3HaKam ageHomunosa (Puc. 2 u 3).
STV ANHWUW BU3YaNU3MPYIOTCA NPW CarnTTanbHOM CKa-
HUPOBAHMUN MaTKN W OCOBEHHO XOPOLLIO BUAHbI B KOPO-
HapHOM CEYEHWUW MONOCTU MaTKK.

Hannyve cybanaoMETpranbHbIX Fa3kos Uan OCTPOB-
KOB Takke bonee HaraAgHO MpW MOMYHEHWU KOpPOHap-
Horo cpesa (Puc. 4).

Puc. 2. OxoreHHbie Cy6aHAOMETpUanbHbIE TMHWK NpK AByXMEpHOM Y3U

73
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Mpy afeHOMMO3€ 3XOTEHHOCTb MUOMETPUA MOMET
ObITb HEOLHOPOAHOM M3-3a HaAWYUA KUCTO3HbIX MOAO-
CTen U PUOPO3HBIX M3MEHEHWI, NMPUYEM KWUCTbI MOTYT
pacronaratbCA Kak B Cy63HAOMETPUANLHOM COE MUO-
METPWA, Tak U B Apyrux ero oraenax (Puc. 5).

OTOT NpU3HaK aaeHoOMMOo3a TpebyeT 0COBEeHHO TLua-
TENbHOM OLEHKM, TaK KaK 33 KNCTbl MOTYT ObITb MPUHATbI
cocybl B MonepeyHom cedeHnn. na auddepeHumaumm
MUOMETPUANbHbBIX KUCT OT COCYAMCTbIX KOMMOHEHTOB
HEOOXOAMMO MPUMEHATb IHEPreTUHECKWUin Jonmnnep B
2D-pexkume (Puc. 6).

Mpv afeHoMMO3e 4acTo BU3yanWU3UPYETCA HEpOB-
HOCTb U CHUMEHHaA YETKOCTb HAapY»KHOrO KOHTypa 3H-
poMeTpuA [22]. DTN N3MEHEHWA IXOCTPYKTYPbl CBA3AHbI
C HapyLLEHWEM CTPYKTYpbl 3HAOMETpYMA 1 ero C3, 4To Ha
Y3/ nposABnAeTca B BUAE HEYETKUX MK 3ybyaTblX rpa-
HUL, MEXOY SHAOMETPUEM U MU1oMeTpueM (Puc. 7).

Hapywenwua C3 cornacHo MUSA [17,18] oTHocATcA K
HEMPAMbIM NpU3HaKam ageHOMMO3a, XOTA AONTWNE FOAbl
Y3 AMAarHoCcTVKa ageHommnosa bblna OCHOBAaHA Ha BU3y-
anusaunv Hapywerunin C3, onpeaensemom npu 3D cKa-
HUPOBaHWM B KOpOHapHOM cpese (Puc. 8).

ACUMMETPUYHOE YTOMLLEHNE CTEHKU MaTKM, XOTA U
OTHOCWTCA K HEnpAMbIM MpU3HAaKaM afeHoMKo3a Co-
rnacHo MUSA [17,18], npu ageHomno3e BCTpevaeTc
[OBO/bHO YacTo. TaK, BblpaeHHaA aCUMMETPUA C yTON-
LLIEHWNEM NPENMYLLECTBEHHO 3aAHEN CTEHKMN MaTKW (pa3-
Huua 6onee yem B 1.5 pasa) oTmevanacb bonee yem y
MONOBUHbBI NALMEHTOK C ageHomunosom — y 76 (51.0%),
npuuém y 18 (12.1%) ata acummeTpus 6bina TpaH3UTOp-
Hol, a 'y 58 (38.9%) — noctoaHHoM (Puc. 9).

Y10 KacaercAa pa3nnyHbix GOPM aLeHOMWO3a, TO Y
06CcnefoBaHHbIX MaLMEHTOK NpeBanvposana AnddysHas
dopma -y 65.1% NaLMEHTOK C afleHOMUO30M, MPUYEM
B CTapLUei BO3pacTHoO rpynne Anddy3Hbii afeHOMIO3
BCTPEYaNCA 3HaYUTENbHO Yalle, YeM Y MONOfbIX MaLu-
eHTok (78.3% npotus 59.2%), a y Kaxkaoit aecatoit na-
LIMEHTKM Habntopanoch coyetaHne andedysHoro n ova-
rosoro Tuna (Tabauua 3) (Puc. 10).

MprmeyaTenbHo, YTO AOCTaTOMHO YacTo Habntoga-
nacb Takie gepopmauma NoaoCcTM MaTKkn B KOPOHApPHOM
ceveHumn npu 3D Y3U, obycnoBneHHasa Hanuymnem yano-
BOW $GOPMBI NN/ N aCUMMETPUYHOTO YTONLLEHUA OLHOW
n3 creHok: n3 149 naumnentok y 36 (24.2%) — HesHa-
untenbHan, a y 28 (18.8%) — BblpaeHHasa aepopmams
NonoCTU, NPOABNAOLLAACA ACUMMETPUER NMOAOCTN B KO-
POHAaPHOM CEYEHMU C PaCrONOKEHWNEM YCTbeB TPY6 Ha
pa3AnyHbix yposHaXx (Puc. 11).

B pane cnyyaes (y 11 nauveHToK) gaHHaa aepopma-
LMA NPOABNANACH CYKEHUEM MONOCTU MAaTKN B CPEAHEN
W HUXKHEV TPeTW, 06YCNOBNEHHbIM YTONLLEHVEM MUOME-
TpVA B 3TWX OTAENax, B pesynbTaTe Yero nonocTb MaT-
Kn npuobpena ¢opmy, HanmoMuHatoLwyto T-o6pasHyto
(«nceno-T obpasHyton) MaTky (Puc. 12).

Puc. 3. KOpOHapHOC CEYEHME NONOCTN MATKN C 3XOIr€HHbIMU
Cy63H,D,OMCTpVIaJ'IbeIMVI NMHWAMN, NPOCTUPatOLLNMNCA B
COEANHUTENDBHYHO 30HY MUOMETPUA

Puc. 4. a — s3xoreHHble Cy63H,D,OMCTPVIaJ'IbeI€ JINHUW N TNa3KWN; 6 -
KOPOHapHOE CEHEHNE TOW M€ MATKM C OTHETIMBON Bm3yan1/|3aumel7|
Cy63H,D,OMCTpVIaJ'IbeIX rNa3kos
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Puc. 7. MNnoxo onpenenAemasn, HeperynapHas v npepbiBucTas
COEAMHNTENbHAA 30Ha

Puc. 8. YTonieHne 1 HeperynapHOCTb COEANHUTENBHOM 30HBI C runepa-
XOT€HHbBIMV OCTPOBKaMU B MUOMETPUN [iHa TOM »Ke MaTku (cM. Puc. 7

Puc. 6. a — cocyaibl MMOMETPYA, MUMUKPVPYHOLLIME MOJ, KUCTbI; 6 — Ta
e MaTKa: B PeKMME SHEPreTUUecKoro AoMNMnepa BrU3yanu3npyroTca Puc. 9. BbipaxeHHOe aCUMMETPUYHOE YTONLLEHUE 3a[iHEN CTEHKN
COCYyAibl MUOMETPYA MaTKM
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Ta6bnuua 3. XapakTepucTika nopa)keHuit M1OMETpHA

Tun nopaxkenus, n (%)

Oyarosblit

AdeHoMnomMa
LnddysHbii

CMeLLaHHbIN (CoYeTaHne AnpPY3HOro 1 04aroBOro TUMa B PasinyHbIX OTAENaX)

b -

Puc. 11. lepopmaLia nonoctn matku npw
a[leHOMIO3€ CO CMELLEHNEM YCTbEB MaTOYHbIX

Tpy6

B nocneaHue roabl NoABMANCH Ny6ANKALMK, B KOTOPbIX
ONUCBIBAETCA APYroM Y3 NpuU3HaK, YacTo COMYTCTBYHOLLMIA
IMdbdy3HOMY TWMy aieHOMMO3a — «MPW3HAK BOMPOCK-
TEAbHOrO 3Haka» Ui S-sign — AyroobpasHoe NcKkpuBne-
HUE K3aAu CpPearHHOM MaToyHow cTpykTypbl [20]. U xoTa
3TOT NPpU3HaK He onucaH B MUSA, B Halumx HabnroaeHnAx
13 97 naumeHToK ¢ AndPy3HbIM aaEHOMMO30OM OH bl
oTmeueH y 25 (25.8%). «Mpu3Hak BOMPOCKUTENBHOTO 3Ha-
Ka» ONpefenaAnca, Korja MaTka 6bina OTOrHyTa Hasag, fiHO
MaTKKM 6bI10 OB6PALLEHO K 3aHEMY OTAENY Ta3a, a LUeiKa

20;330'"3“' 36-40 ner, n-46  Bcero, N=149
16 (15.5%) 3(6.5%) 19 (12.8%)
12 (11.7%) 4(8.7%) 16 (10.7%)
61 (59.2%) 36 (78.3%) 97 (65.1%)
14 (13.6%) 3(6.5%) 17 (1.4%)

Puc. 12. T-o6pasHan aepopmaLima NOAOCTU MaTKK NP aAEHOMIO3e

MaTKM 6bina HanpasaeHa GPOHTANBbHO K MOYEBOMY My3bi-
pto. MpumeydaTensHo, YTo y 23 naumeHTok u3 34, y Ko-
TOPbIX ONPEAENANCA MpU3HaK BOMPOCUTENBHOIO 3HaKa,
ObIMN BbIABAEHBI TAKKE IHAOMETPUOUAHBIE MHPUABTPATHI
B 0671aCTW KPECTLIOBO-MATOYHbIX CBA30K WM PEKTOBarn-
HanbHow neperopoaku (Puc. 13).

TpéxmepHasa PEKOHCTPYKLMA MONOCTU MaTKM Tpa-
AVNLMOHHBIM CNOCOBOM 3aTPYAHUTENbHA U B MOAOGHbBIX
CIy4anAx MpoBOAMTCA B pexxkmume OmniView ¢ Tpaccupos-
KOV lyroo6pa3Horo uckpueneHua nonoctv (Puc. 14).
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MprmeyaTenbHo, 4TO B Tex Clydvasx, Korja oTme-
YancA «NpuU3HaK BOMPOCWUTENBbHOIO 3HaKa», acumMme-
TPUYHOE YTONLLEHWNE CTEHKU MaTKN HUKOIA HEe HOCWNO
TPaH31TOPHOrO XapaKTepa.

C ToW e npobnemoi MNpUXOAUTCA CTanKMBaTbCA
Npu PETPOBEPTHO-CPEANHHO-aKCHANIbHOM MONOMKEHWM
maTku (Puc. 15), korga M-3xo BU3yanusupyerca npak-
TUYECKM MNEPNEHANKYNAPHO CaruTTaNbHOW MAOCKOCTY
CKaHUPOBAHWA, YTO OENaeT HEBO3MOMHbIM MONyYeHKe
MOMHOLEHHOrO KOPOHAPHOrO CEYEHMA MONOCTY MaTKK.
OnucaHHoe NonoMeHne MaTkn oTMeyanoch y 21 naum-
eHTok (14.1%), NpUYEM BCE EHLLMHbI 6blNK B CTapLUen
BOo3pacTHoit rpynne (36-40 neT). SHOOMETPUOUAHbIE
MHPUABTPaTbI KPECTLOBO-MATOUHbIX CBA3OK, PEKTOBa-
MMHaNbHOM NEPEropofKK U NapamMeTpus ONpeaenannch
b y 6 U3 HUX. BepoaTHO, NogobHOE NonoMeHre mat-
KW Y 3TUX MEHLUMH OOYCNOBAEHO HECOCTOATENbHOCTbBIO
CBA304HOrO annapara W MblLLL, Ta30BOrO AHa.

OBCY>K[1EHME

Y3 npeacTaBnsaer coboit OfHY U3 KNHOYEBbLIX METO-
AVIK, UCMOAB3YIOLLMXCA AAA AMArHOCTMKU aAeHOMMWO3a
— 3a00neBaHNA, XapaKTEPU3YIOLLErocA CTPYKTYPHbIMU
M3MEHEHUAMU MUOMETPUA C U3MEHEHWEM Mopdome-
Puc, 13, 3 — S-5ign — AYrO0BPASHOE MCKPUBAEHHE CPEMMHHON TPUYECKMX MapaMeTPOB MaTKU U X Y3 3KBMBANEHTOB, Ha
MaTOYHOM CTPYKTYpbI Nput AnddY3HOM afeHoMMo3e; 6 — ovar OCHOBaHUM I/ILI,eHTVId)VIKa LM KOTOPbIX B COOTBETCTBUM C
FY6OKOro MHGUALTPATUBHOMO SHAOMETPHO3a onpeaenennaMn MUSA amnarHocTmpyerca aieHOMMO3.

13-3a HecoBepLUEHCTBa METOAOB BM3yanu3aLum aae-
HOMMWO3 AONTUE oAbl AMATHOCTUPOBANCA TONBKO NOCNE
FMCTEPIKTOMUM Y MEHLLIUH MO3AHETO PENPOAYKTUBHOIO
Bo3pacTa. OgHaKo ciyyau aAeHOMMO3a BCTPEHAROTCA U Y
MONOAbIX MALMEHTOK. Cpean »eHLWMH, CTpafaroLwmx oT
OMpenenéHHbIX COCTOAHWIA, TakMx Kak becnnogue, me-
Hopparua n/uav AMCMeHopen, afeHOM1O3 BCTPEYaeTca
ropasfo vatue.

IuarHocTvka aaeHoOMMO3a C MOMOLLLFO METOLIOB BU-
3yanu3aLnm oCTa&Tca CUAbHO 3aBUCMMON OT onepaTtopa.
Kaszanocb Obl, yayylleHne pa3peLuaroLlert CnocobHOCTM
COBPEMEHHbIX Y3 annapaToB AOMHKHO Obln0 6bl B KOpHE
M3MEHWTH CUTYaLMIO C OTCPOYEHHBIM AMArHO30M aje-
HOMMO3a (B cpefHeM 6-8 NneT), OfHAKO Ha MPaKTUKE Mbl
HabntofaeM, Kak Bpauu Y3 AMArHOCTUKW HE npuaatoT
3Ha4YeHNA NPAMBIM 1 HEMPAMbIM NPU3HaKaM aaeHOMUO-
3a, €C/IN OHWN HE UMEKOT BbIpa*KEHHON pacrnpoCTpaHEH-
HOCTW MAKN TPEOYIOT ONPEAENEHHbIX HABLIKOB ANA UX BU-
3yanusaumu.

Mo HawmM AaHHbIM, Y 6ECNAOAHBIX MALMEHTOK Ha-
BNOAAETCA BbICOKAA pacnpoCTPaHEHHOCTb BMepBble An-
arHOCTMPOBAHHOIO AlEHOMMO3a, HECMOTPA Ha TO, YTO
OHW paHee HeoaHoKpaTHO npoxoannn Y3W. Tak, n3 149
06CNenoBaHHbIX Hamy NaLMEHTOK Tonbko y 42 (28.2%)
paHee Obin AMArHOCTMPOBAaH afEeHOMMO3, TOrda Kak
y 107n (71.8%) 3TOT AnarHo3 6bin NOCTaBNEH BMEpBble

Puc. 15. PeTpoBepTHO-CpeANHHO-aKCUANbHOE MONOMEHNE
MaTKN: M-3X0 BU3Yanun3npyetca npakTUyeCcKky NepreHankynapHo
CarnTTanbHOM MNOCKOCTU CKaHMPOBaHUA HaMWn, 4YTO CBUAETENbCTBYET O HEAOCTaTOYHOM UMMe-
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MEHTaLMN KOHCEHCyCa MUSA B MOBCEAHEBHYHO KINHW-
YECKYHO MPaKTUKY LLEHTPOB PEMpPOLYKLMN.

Ocob6eHHO TLIaTeNbHOMY O6CNENOBAHNIO MOANEKAT
nauWeHTKn 6onee cTaplueit BO3pacTHOW rpynnbl (36—
40 ner), y KOTOPbIX PAacMpOCTPaHEHHOCTb ajeHOMMO3a
6bina Bbiwe — 35.9% npotus 28.8% y 6onee mMononbix
MEHLLVH.

13 npAMbIX MpK3HAKOB aAeHOMKO3a CybaHOOMe-
TpUanbHble NUHUM W CY63IHAOMETPUANbHBIE TNAa3KK U
OCTPOBKM BCTpeYanucb B 06enx BO3PaCTHbIX MpaKTUye-
CKM C OINHAKOBOM YacCTOTOM; 3T e NPU3HAKM Hanbo-
Nee 4acTo He 6bINN 3aMpPOTOKONMPOBAHBI Y MALMEHTOK C
MPONYLLEHHbIM NPU NEPBUYHOM OBCNENOBAHNU B KIW-
HMKax aleHOMMO30M.

MunomeTpuanbHble KUCTbI, aCUMMETPUYHOE YTOALLEe-
HUE MWOMETPUA, BEEpPOOBPasHble TEHW BCTPEYANUCh B
CTaplel BO3pacTHOM TPynne 4Yalle. ITW e NPUHaKu
OTHOCUANCH K Hanbonee BbIABNAEMbIM — OHW 6biTn 3a-
MPOTOKOAMPOBAHbI Yy 6ONMBbLUMHCTBA MALIMEHTOK C paHee
AVNarHOCTMPOBAaHHbBIM alEHOMMO30M.

Hapyweruna C3, €€ HeperynapHoCTb, 3a3y6peHHOCTb
WA NpPEepBaHHOCTb BCTPEYaNNCh B 06EUX BO3PACTHbIX
rpynnax ¢ OAMHAKOBOW 4acTOTOM, W Bbin BU3yann3u-
poBaHbl y Bcex 149 naumeHToK ¢ aieHOMMO30M, AMarHO-
CTUPOBAHHbBIM Ha OCHOBaHWM BU3yanu3auuW ero nps-
MbIX ¥3 NpU3HAKOB.

Y10 KacaeTca pasnuyHbix GOpPM afeHOMMO3a, TO Y
06CnenoBaHHbIX NaLMEHTOK npesanposana anddysHas
dopma -y 65.1% nauMeHToK ¢ aieHOMMO30M.

B KNMHUYECKON NpaKTUKe Bpaya—COHONMOra HepeaKu
ClyYan [MAarHOCTUHECKMX 3aTPYLHEHWI, CBA3AHHbIX CO
cneunduKkor noaydeHra Y3 n3obpaxeHna npu aaeHo-
Munose.

PeTpoBEPTHO-CPEAMHHO-aKCMaNbHOE  MONOMKeHNe
MaTKW, 3aTPYAHAOLLEE AETaNbHYIO OLIEHKY CTPYKTYP My-
omeTpua n C3 otmedanoch y 21 (14.1%) naumeHTok -y
BCEX HWMX AWMArHO3 afleHOMMO3a Obll MOCTABAEH Hamu
BMEpBbIE.

bonee yem y Kax<gon 4-oii naumeHTkn (25 nz 97 —
25.8%) ¢ amdpdy3HbIM aneHOMMO30M OTMEYanuch 3a-
TPYZHEHUA B NONYHEHUM KOPOHAPHOW MAOCKOCTU MaTKK
M3-3a HannMuma S-sign, oBYCNOBNEHHOTO MOOMKEHNEM
MaTKW, KOrfa €€ TeNo OTKNOHEHO K3aAM, IHO 06paLleHo
K 3a[iHeMy OTaeny Ta3a, a Luelika HarnpasneHa GpoHTanb-
HO K MOYeBOMY My3blpto. C y4y&ToM TOro, 4to y 67.6%
nauneHTok (23 n3 34) c Npu3HaKkoM BOMPOCUTENBHOIO
3HaKa ObiMW BbIABAEHbI TAKKE SHAOMETPUOUAHBIE WH-
dunbTpaThl B 061aCTN KPECTLLOBO-MATOUHbIX CBA3OK AN
PEKTOBArMHanbHOM MNEPEropofkK, ChedyeT OCO6EHHO
TWATENBHO UCCNEoBaTh 3aAHWA KOMMNAPTMEHT Y 3TUX
NaUMEHTOK Ha MpEAMET BbIABAEHMA OYaros rnybokoro
MHPUABTPATUBHOIO IHAOMETPUO3A.

BaxkHa Takke MnpaBufibHas OLIEHKAa HErpAmbIX Mpu-
3HAKOB aAE€HOMWMO3a, HaAMUMeE KOTOPbIX B 6OMbLIMHCTBE
cnyyaeB nobykaaer K bonee TLATENbHOMY MCCNENoBa-

78

HUFO MUOMETPUA W MOWCKY MPAMbIX NMPU3HAKOB afeHO-
MM1O03a, NPU 3TOM HEO6XOAMMO MOMHUTb, HTO HEKOTOPbIE
M3 KOCBEHHbIX MPU3HAKOB, TaKUE KaK aCMMETPUYHOE
yTOfILLEHNE MUOMETPUA UK yTonLeHne C3, Takke Mo-
ryT ABAATBCA apTedakTamu U TPebYrOT BOCMPOU3BOAN-
MOCTU, 4TO MOMOMET U36eMaTb OKHOMONOKNTENbHbIX
ANarHO30B.

Mpv aHannse [aHHbIX, MOMYYEHHbIX B XOAE Halle-
rO UCCNesoBaHuA, Mbl YCTaHOBUAW, 4TO Y3 apTedaKTbl
BCTPEYaNuChb Kak y 6onee mMonodpix nauneHtok (20-35
NET), Tak M Yy MaLMEHTOK CTapLlero penpomyKTMBHOIO
BospacTa (36-40 ner), B TO BpemA Kak AnarHoCTUyecKmne
3aTpyLHEHWA, 0OYCNOBNEHHbIE AEBMALMAMM MATKU, Ha-
6Ar0ANNC NPEVMYLLECTBEHHO Y MALMEHTOK CTapLuei
BO3PaCTHOW Ipynribl.

Mpu BbIACHEHUN (GAaKTOPOB, MOTYLUMX 3aTPYAHATH
BM3yanun3aLmnio NMpAMbIX U HEMPAMBIX Y3 MPU3HAKOB ase-
HOMWO3a, ObINO YCTAHOBNEHO, YTO HEKOTOPbIE M3 ITUX
$aKTopoB 1 apTedakToB BCTPEYAtOTCA C OAMHAKOBON
4acTOTOM B OBEnx BO3PaCTHbIX rpymnmax, B TO BPEMA Kak
ApYyrue BCTPEYatoTCA YaLlle B rPymre »KeHLLMH CTapLiero
BO3pacTa.

Kak M3BECTHO, rMHeKkonornyeckoe Y3 B HacTosAllee
BPEMA BK/IIOYAET MONyYEHNE KOPOHAPHOrO CeyeHwus
nonocT MaTku ¢ nomolbto 3D-Y3W. Bmecte ¢ Tem, y
14.1% nauUMEHTOK OTMEYaeTCcA PEeTPOBEPTHO-CPEANH-
HO-aKCWanbHOE MONOMeHNe MaTku: M-3x0 BM3yannsu-
PyeTcA MpaKTUYecKn MeprneHANKyNApHO carnTTanbHoM
MNOCKOCTW CKAaHWUPOBAHWA, YTO 3aTPYAHAET MONyyYeHue
KOPOHapPHOM NNOCKOCTM B 3TKX cydasx. OfHaKO OLieHKa
MONOCTW MaTKW MMeEET 0coboe 3HaueHne y BeCrIofHbIX
NaLMEHTOK C Y4ETOM BO3MOMHOIO HalM4MNA Y HUX BPOHK-
LEHHDBIX aHOMaNNI MOMOCTW, a TaKkMKe B MAAHE BbIABNEHWA
e€ nedopmaLinii, Bbi3BaHHbIX AUGPY3HbIM ALEHOMMNO3OM,
KOTOPbIE MOTYT MPUBECTM K IKCMYNbCUM U ANCIOKALMN
NEBOHOPrecTpen-coaepKaLLinX BHYTPUMATOUHbIX Crinpa-
Ne, NCNonb3yembIx Mpy NEYEHUN afeHOMMO3a.

HaHHble HaLEero UCCNefoBaHUA CBUAETENLCTBYIOT O
TOM, 4YTO, HECMOTPA Ha 3HAYUTENBHYK PAaCMpPOCTPaHEH-
HOCTb aflEeHOMMO3a CPEAMN *KEHLLWH, CTpafatoLLmnx bec-
nnoaviem, GakTUYECKN Y NMOLABNAIOLLErO OOMbLUNHCTBA
NaLMEHTOK aileHoMMO3 6bl1 MPOMYLLEH NPU NEPBUYHOM
06CnenoBaHny B LEHTPax PeEnpoAyKLMK.

IMNneMeHTaLumna MeKayHapOAHbIX KOHCEHCYCOB B
MOBCEOHEBHYIO KIIMHUYECKYID TMPaKTWKY, TLlaTenbHaA
BepUdMKaLMA Y3 3KBMBANEHTOB aA€HOMMNO3a OYAET CrO-
coBCTBOBATb AMArHOCTMKE alEeHOMMO3a Ha PaHHUX CTa-
AVAX M BHECEHWIO KOPPEKTUB B IEHEOHbIE MEPOMPUATUA.

K orpaHMyeHuamM Hallero MCCnesoBaHUA MOMHO
OTHECTU OTCYTCTBME TUCTONOMMYECKOro MOATBEPHAE-
HUA [MarHo3a afileHoMMOo3a Yy MaLMEHTOK ¢ Becnnoamem
BCNEACTBME HEOOXOAUMOCTU COXPaHWUTb [ETOPOAHYHO
GYHKLMIO, OfHAKO 3TO OrpaHMyeHue ABAAETCA O6LLMM
AnA noboro ApYroro UCCNefoBaHUA, MNPOBEAEHHOrO
cpeay 6eCrNOAHbIX MEHLLVH.
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ABSTRACT

Introduction: Adenomyosis is a chronic gynecological
disease characterized by the invasion of endometrioid tissue
into the myometrium with subsequent hypertrophy and re-
modeling of the uterine wall. This condition is closely associat-
ed with subfertility, implantation disorders, and adverse repro-
ductive outcomes. Despite advances in imaging techniques,
particularly transvaginal ultrasound examination (TVUS) and
magnetic resonance imaging, the diagnosis of adenomyosis in
the early stages remains challenging and is often delayed for
6-8 years, leading to delays in the onset of treatment.

Aim: The purpose of this prospective study, conducted in
2022-2024, was to estimate the prevalence of adenomyosis
and its ultrasound equivalents in women with infertility.

Methods: The study included 518 patients aged 20-40
years with primary or secondary infertility, repeated implan-
tation failures and habitual pregnancy losses. All women un-
derwent 2-dimensional and 3-dimensional TVUS. A total of
140 patients with pathologies that hindered visualization were
excluded from the analysis. Adenomyosis was diagnosed in 149
patients (28.8%): 26.4% in the 20-35 age group and 35.9% in
the 36-40 age group. Almost a third of women (29.5%) had
a combination of adenomyosis and deep infiltrative endome-
triosis.

Results: The most frequent ultrasound findings were junc-
tional zone abnormalities (100%), subendometrial lines, and
myometrial cysts. Diffuse form of adenomyosis occurred most
often (65.1%), while focal and mixed types were less common.
Some patients had uterine cavity deformations and an S-sign,
which complicated the image interpretation.

Conclusion: Adenomyosis has a high prevalence in wom-
en with infertility, and in most cases (over 70%), it is first
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diagnosed only during a comprehensive examination. The
implementation of international “Morphological Uterus Sono-
graphic Assessment” (MUSA) criteria and a thorough assess-
ment of ultrasound equivalents allow increasing the accuracy
and timeliness of diagnostics, which is crucial for optimizing

management tactics and increasing the effectiveness of infer-
tility treatment.

Keywords: adenomyosis, prevalence, infertility, ultra-
sound signs
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ULbpwénipyniu.  Untundhnqp  ppnuhy  ghubiynin-
ghwlwu hhyuwunnigyniu £, npp punipwgnynud £ nbiyh
dhndtitnphnud Eunndbunphnidwudwu  hjntujwéph ubip-
funiddwdp, hushu hweonpnnd b wpgqwunh wwwh gb-
pwép b ybpwwnnignudp: Uyu yhbwlp ubipinnpbu Juw-
qws b wuwwnnnipjwl, hdwyjwuwnwghwih fuwlbgupnd-
utiph b wupwpbuywuwn Jbpwpunwnpnnulwlu G ptph
htinn: Quuwjws ywwnybpwgpwlwu nwuwlubph, dwulw-
npwwbiu® wunphbipninguihu nynpwdwjuwhu hbunw-
gnunigjwl (ULNhQL) L Jwgquhuwntgnuwuuwjhu otip-
nwgpnipjwu juwnwpbjwagnpsdwup® wnbundhngh wiju-
wnnpn2ndp Jwn thnGpnud dunud b ndgwn (nwstih fuunhp
U hwéwfu htinnwaqynid £ 6-8 mwpny” hwugbigubiny pnid-
dwu dsluwpyh npwgdw:

Lwuwwnwly. 2022-2024 pp. wuglwgyws unyu wnw-
owhwjwg nuntfuwuhpnipjwu bwwwnwlu Ep quwhwunb
wnbundhngh L npw nyunpwdwjuwihu hwdwpdbpubinh
tnwpwsoywasdnigyntup  wuwinnnigjudp  nwnwwnn Y-
uwlg dnw:

Ubpnnubp. NwnwUwuhpnigjwu dbe pungpyyb) b
20-40 wmwptlwu 518 pnidwnnt, npnup niutighip Gu wnwe-

Uwhu Ywd Gpypnpnwihu wuwwnnnyentu, hduyjwunw-
ghwjh Yplugnn dwfunnnidutip b hnhnigjwu unynpnipw-
Jhu Ynpnuwinubip: Pninp uuwp wughp Gu Gplswi L
Gnwswith UCNhQL: dbpnwonipniuhg pugwnybip Gu tbuw-
wwwnlbipnudp  ndwpwgunn - wfunmwpwuntgntuubipny
140 hhwunutip: Untundhng wiuinnpnayb £ 149 hngnt
dnun (28.8%), wyn pynud” 20-35 wwpbljwuubph fudpnud
26.4% nbwptipnd, huly 36-40 wwpblwuubph fudpnod
35.9% nbtiwypbpnud: Ywuwug gpbipt Jty Gppnpnh (29.5%)
dnuin hwynuwptbipdb) £ wntundhngh W funp ubputhnw-
Jwu Eunndbinphngh hwdwnpnigniu:

Upnynitupubp. Udbuwhwowfuwlh nhunygnn nyunpw-
dwjuwjhu Upwuubipp bnb) Gu Jhwgdwu gnuinnt wnluwnt-
pjntup (100%), Gupwbunndtinphw| gétipp U dhndbwnphw
Yhuwwubpp: Unwyb] hwtwfu hwunhwb| b wntundhngh
nh$niq éup (65.1%), dhusnbin oowfuwjhu b fuwnp nnhwbipu
wybith phs GU hwjunuwptpdb: Pnidwnniubiph dh dwuh
dnun tink| Bu wpqwunh funnnsh GLwfuwfunnudubp W
S-upwu, husp ndwpwgund bp wwwnybipubiph daluw-
pwuntentup:

Eqpuwlwgnipyniu. Untundhngp pwpdp tnwnpwoyw-
onLgyntu ntuh wuwwnniny wuwug dnwn, W nbwptiph dté
Jwuntd (wybih pwu 70%) wju wnwehu wugqwd wfunnpn)-
ynud & dhwju wybih dwupwypyhwn hinwgnunnipjuu dw-
dwuwly: «Uhndtnphnudh dbwpwlwlwu niinpudwjuw-
Jhu quwhwwndwu» (MUSA) dhowqquihu swihwuhpubipnh
ubipnundp b nyunpwédwjuwhu hwdwnpdtpubiph npwnhp
quwhwwnudp pnyp U Lwhu pwpépwgubip whunnpn)-
dwu togpuinnipniup b dwdwuwyhu (hubp, husp ulqpniu-
pwjhu Lpwuwynipyntu niuh Juwpdwu Jwpunwywpnipjwl
owwnhdwwgdwu b wuwwnnnipjwu pniddwu wpryntuw-
bwnnigjwl pwpdpwgdwu hwdwp:

Lhduwpwnbp. wnbundhng, tnwpwdodwonipynil, wu-
wwnnnipinLl, nywnpwduwyuwght Upwuubn
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Lbhpwénipyniu. Unnnowlwu yhbwyny wywjdw-
Uwynpdwsé Ywuph npwlyp (UWLNUN) hwowlu fuw-
pwnpynd b pwphwuwphy yhpwhwwnigniup (R4)
npwbu pniddwu Bnwuwl punpws ghpnigjwdp
wmwnwwnn wudwug dnwn: FY-hg htiinn hhjwun-
utiph htny hpwhwwnwlywu Jupdwup, huswbu uwl
wwghtiunubiph Ywuph npwlh Ypw wqnnn gnp-
onuutiphu ybGpwptpnn npnawyh hwpgbip nbn dunud
GU ptph wwpqwpwuwsd b hwlwuwlwu:

Nunifuwuppnypywu  bwwwwlyp. Syjw| ni-
untduwuhpniginiup bwywwwl niuh quwhwwnbnt
Yuwph npwyh gniguiihautiph nhuwdhy thnthnfuni-
pjntuutinp (BAROS, GIQLI, MAQoLIl L SF-36 hwpgw-
ewntiph dhongnt) >50 Yg/d* dwpduh quiuguwoh
gnigsny (UR8) hpjwunubiph dnwn unwunwpun b
dnnhhlwgdws unwdnpuh [wwwpwulnwhl bp-
Yuwjuwyh dwuuwhwwnnwdhg (ULBU) htinn 24 wdhu-
ubiph pupwgpnty:

Uynip b dbpnnpubtp. {Gnwgnunipjuup dwu-
Uwlgbiint hwdwp punpyb Bu ubpwndwu swihw-
Uhoubipht hwdwwwwwufuwunn, unwunwpwu L
dnnhdhugwsd ULGU wnmwpws 176 wwghbuwn-
ubp®  hwdwwywwwufuwu  hbndhpwhwnwlwu
qupdwdp: Uwuuwyhgubpp pwdwuyb| Gu 2 fud-
ph" ULGU-h b htwnd hpwhwwnwlwu Jupdwu pu-
pwgwlwnghg Yuhugws: Bnwohu fudpnid (N=85)
ubpwnyb] Bu dnnh$phlugyws ULBU-h (UULEU)
L hwdwwywwnwufuwu htnyhpwhwunwlwu Jwp-
dJwu bGupwpywsd hhdwunubp, huy Gpypnpn
funudpp (N=91) pwnlugwé bp wju hhqwunutiphg,
npnug Ywwnwpyb| b unwunwpwn pupwgulwngny
ULBU unwunwpwn hbndhpwhwwnwlwu Jupni-
dny (UULBU): Snipwpwusynip funtdp hp hbpphu

pwdwuyb| b Gupwfudptiph’ pun Lwwphpwihu sw-
thwuhgubiph: U Gupwfudph hhywunutipp (1L n=42,
U n=44) tint| &tu 20-50 wwpblwu, huy £ Gu-
pwfudphup (IR n=43, IIR* n=47)" 50-70 nwwpblwu:
Uwuuwlhgutiph huynnnipywu dhohu nnnnnipyni-
Up tinti| 5 2 wwph: Nwnwduwuhpd b Bu ULNYN-h
BAROS, GIQLI, MAQoLIl L SF-36 gnigwuhpubtipp L
hwdbdwwnyb| GU npwug Gwybunwhu b 2-wdjw
wndbputipp, phusybu bwlb quwhwwyb] Gu GIQLI,
MAQoLIl L SF-36 gntgwuhputiph Yhupywlywu dh-
obUpwiudpwjhU wwppbpnipyniuutpp F4-hg 24
wdhu hGwn:

Upmynitupubip. {Gunwgnunngegniup hwuwinb b, np
Jhpwhwwnnipniuhg 24 wihu wug ULGU-h I dnnh-
$hlwgyws, U unwunwpun nwuwlubpp hwugbg-
nb| Gu Gluybnwhu ndjuiubph hwdbdwunnigjwdp
Ywuph npwlh gnigwuhutiph npwlwu intinwwn-
dtiph (GIQLI, MAQoLIl L SF-36 hwpguwowptiph hwdw-
dwyju): Cun npnid, GIQLI-h L MAQoLII-h gnigwuhputi-
nh wnbnwownpdtpp Ypt| Gu hwywuwnh punyp dhwju
I Yihuhlwywu fudpnid, hul SF-36-h gnigwuhpubi-
no’ Bpyne Yrhuhhuwywu: fudpbipnud B Udbihu, dh-
otUpwhudpwiht hwdbdwwnnigyntup pwgwhwjnt| §
UdNUN-h pninp nhunwpyws (Ubipwnjw) BAROS-n)
gnigwuhoubiph hwywuwinh nwppbpnie)niu:

Eqpwlwgnipyniu. LGunwgnunntpjwl wpryntup-
Utipp hhdp Gu wwhu Ggpwlwgubny, np UULEU-p
Guyniu npwlwu wqnbignipjwiu gunphhy Yupnn £
hwunbiu qu| npwtiu UULEGU-h wpryntuwybinn wy-
[puinpwup hhjwunwaghu dwpywlywdwdp (U8
>50 Yq/u?) hhjwunutiph hwdwnp:

Lhduwpwnbp. unnwdnpuhp jwwwpwulnwhly Gn-
Guyuwlhh dwuuwhwinnd (ULEU), lwuph npwl,
puwnhwwnphly yhpwpnidnipyni
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Unnnowlwu yhtwyny wywydwuwynpjws Yjwu-
ph npwyp (ULNUN) hwowfu fuwpwnynid & pwph-
wwphy yhpwhwwnigniup (F4) npwbiv pniddwu
nwuwl punpws ghpnipywdp mwnwwynn wudwug
dnwn [1]: ULNUN-p Ubpwnnud b wnnnontginitup punt-
puwanpnn  dhghlwlwu, unghwjwlywu U hngblwu
ghpdnulbin, npnup pwphwwphl wwghbBuwnubph
dnun wdbuwju hwdwuwwunygjwdp hwugbigunid Gu
Ywuph npwyh hotigdwu: Twup wuwmhtwuh ghpni-
pjwdp wuhwwubpp hwwfu Gu nwnwwnd Yjwuph
npwyh Yypw wqgnnn hwdwlygywsd hhywunnipniu-
utinhg (ophuwy’ 2-pn nhwh pwpwpwjhu nhwptin,
upinwunpwjhu hhywunnieniuutin, puh opuwnpniy-
inhy wwunt) [2]: <Gnwgnwunigniuutipp thwuwnned
Gu, np dto pYny hhdwunubiph PY-u npwbiu pnid-
Jwl Gnwuwly puwnpnigniup dJhndwsé b hhywunh
Ywuph npwyh pwpépwgdwup L hngbiunghwjw-
Ywu fuunhputipp (nedwup [3]: <anbwpwp, yphpw-
hwuwntpjniuhg htinn UdMUN-h  Gplwpwdwdybn
ybpouwnpryntupubiph nuntduwuhpnipjntup puyw-
Ywu wpnhwywu & Uywgnigws B, np AY-U hwu-
gbguncd £ pwoh bwwu, Gplwpwdwdlybn Ynpuinh
L hwdwlgws hhwunnigniuubph  dendwgdwu
[2,4,5], suwjws hbndhpwhwunwlwu Gpluwpwdwd-
Yt dbpouwnpryniuputinh dwuhu inbinGlwunynip)ni-
Up uwhdwuwthwy b U hhdudws thnppwdwuginwp
puinpwupny nwnfuwuhpnigniuutph ypw: Uu-
ntputiuh U hwdwhtin. (2015) htunwgnunygjwu dbe
ybpnwddb Bu AYd-hg wnujwqu 5 vwph wug hh-
Juwunutiph Ywuph npwyh gniguuhautinp” hhuduyb-
(ny 44-hg 655 hhjwunutiph wyjwutip ubpwnws 7
nuntduwuhpnipyniuutph Yypw: Uprynitupubipp gnyg
Gu wnydbi, np ULNUN-u unynpwpwn pwpbjwdyned £
htuny hpwhwnwlwu wnweohu W Gpypnpn mwphub-
nh pupwgpntd, nphu hweonpnnud & Yybipshuhu wuwnp-
twuwywu wuynip b uyntuwgnidp Jhpwhwunnt-
pjntuhg htitnn 5 lmwpdw pupwgpntd [6]: Fphuynih
nt hwdwhbin. (2016) tplwpwdwdytin (=5 wnwph)
nuntduwuhpnigjwu wpnyntupubipp hwuwnwunb) Gu
ybpohu tigpwhwugndp [7]: Ujuntwdbuwiupy, UdM-
UN-h gnigwuhputiph Gplwpwdwdybin thnihnfunte-
pjntuutpp Ywpnn Gu twpptp npubnpnwdutip niut-
Uw| Yywfudws Yuuph npwlh puinpdws ninpuhg:

Lwdwdwju dh pwpp nwunwuwuhpnigyniuubiph’
PY-phg htwnn ybpwlwuguynn hhjwunutpp wytp
fungtiih GU hupuwyuwudwu Jwppwash W nbwnt-
uhy whunwuhoubiph npulinpdwu wnnudny [8]: Fhw-
inhh L hwdwhtin. (2016) ytipghu wnwphutiph hpw-
wwpwyntdubiph hwdwdwju wpdwuwgpyb £ FY-hg
htinn hupuwyuwudwu nbwpbiph wé™ 2.33-hg dhusl
3.63" nwptlwu® 1000 hhdwunh hwpdwpyny [9):
Fugh npwuhg, Ywu Quuph npwlh wupwywpwp
pwndpwgdwl dwuhu thwuwnnn pwqdwphy nyjw-

ubip” hngbpwuwlwu nhqunwwwnwghwih b wpnw-
phu wnbuph wnnidny ndgnhnipjwu hbwn Yuwws:

Uyuyghuny, wdihnihtiing: Ywuph npwyh dtipw-
pbpjw Yuwunwpywé nunwduwuhpnigniuubipp, Yuw-
ntih b Ggpwlwgut, np A4-hg htnn hhjwunub-
nh htwndhpwhwwwlywu Jupdwup, huswybu uwl
upwug Yuwuph npwyh Ypw wqnnn gnponuutiphu
JGpwptpnn npnawyh hwpgbip nbinlu dunwd Gu pE-
nh wwpqwpwujws U hwlwuwywu:

Y huhlwlwu gnponitutinggywu dbe pnidwnniub-
nh ynndhg UINUN-h quwhwwndwu hwdwp Yhpuwn-
nwd U pwqdwehy hwpgwowntp:

Pwphwuwphy yppwpnidnigjwu dbe wdbuhg hw-
twfu Yphpwnynn hwpgwowptiphg L dwuuwynpw-
wbiu Bariatric Analysis and Reporting Outcome System-p
(BAROS, Fwphwuwphy ybipnidnipniuutph W 4bpe-
uwnryntuputiph hwnnpndwu hwdwlwng), npp hw-
wnndy dpwlydws b hhjuwunwaghu twpywlwdwdp
tnwnwwnn hhywunutiph hwdwn [7]:

Cuwn pwqdwpehy nuuniduwuhpniniuubph’ AY-
hg htinnn Yywuph npwyh quuwhwwndwu bwywwnwyny
Uhpwnynn Gastrointestinal Quality of Life Index (GIQLI,
Uwpunnulwu hwdwlwpgh 4hbwyh htin juwyywsds
Ywuph npwlh gnighy) hwpguwawnl wpdwluwgnt b
UdNUN-h pwpbjwynid: GIQLI-U wnbuwnwdnpuwjhu
ninnt hhwunnipniuubpng wwghbuwnubph dnn’
UdNuN-u quwhwwbint b wdbuopjw Yhuhlwlwu
wpwyunhywjnd Yhpwnebine hwdwp twlywu Low-
Uwynipyntu niubignn W hwwuwnh gnpshp £ Syjwy
hwpgwowph Yhpwendp vywnwlwhwpdwp £ W
wpnhwywu' wnbunwdnpuwhu  nipnt wgnbigne-
pntup - pwphwwnphly hhywunutiph WAMUA-h Jpw
htwny hpwhwwnwlwu guwhwwndwu wnnwdny [10-12]:

Medical Outcomes Study 36-Item Short Form Sur-
vey (SF-36, pniddwlu yGpouwnnyniupubiph niuncd-
uwuhpnigjwu 36~-hwpgwuh hwpgntd) hwpgwownp
Yuwuph npwih quwhwwndwl dby wyp gnpdhp £, npp
pwnwgws & dwpnnt YEuuwybpwhu Jbpwptbpnn
36 Ywpt hwpgwnpnudubphg: Spwwuntgywu dbo
wnlw Gu puqdwphy ndjuutp puphwnphly ww-
ghtuwnutiph opowuntd SF-36-h gnigwuhpubiph thn-
thnfunigyniuutiph Ybpwpbipjwy [10,13,14]:

Uty wy| gnpshph' Moorehead-Ardelt Quality of Life
Questionnaire Il (MAQoLIl, Uniphtinh-Unpnbwnh I Yjwuph
npwlh hwpgwpetnehly) hwpgwownpny quwhwwndwu
wpryniupubiph  Jbpnsnyguwit ypw hhdugbing® Jh
pwuh nwnwuwuhpnigyniuubin unyuwbiu wpdwuwg-
pb| Gu Pd-hg htwnn UMMUN-h qquih pwpbjwydwu
thwuwinp [15,16]: dbpshuu ybig hwpghg pwnlugwsé
hwpgwown &, npp guwhwwnnid | ghpnegjwdp tnwnw-
wnn wwghbuwutiph Ywuph npwyp FY-hg htinn:

Quwjws UdMNUN-h quwhwwndwu gnpshpubiph
pwqdwquunijwup, ubq hwuwubh gpuluwunt-
pjwu Ut stu hpwwwpwlyb hhwunubph Yuwu-
ph npwyh hwdwhp nuntduwuhpnipjwl wpryntup-
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Unwdnpuph Gplujuwyh dwubwhwwnnd b Yyuwuph npuy

utip’ wwnhphg, utinhg, dwpduh quugywsh gnigsh
(UL8) uwjuwyhpwhwwnwlwu wpdtiphg b dhowd-

wnnipjwu nwuwyhg Yuiuywo:

Syjwp  nwnduwuppnugniup - bywwwly  niuh
quwhwuwbnt Yywuph npwyh gnigwuhgutiph nhuw-
dhy thnthnfunigyniuutipp (BAROS, GIQLI, MAQolLIl L
SF-36 hwpguwpwntph dhongny) >50 4g/u? UL8-ny
hhwunutph dnun unwunwpun b dnnhdhlugwsé
ULGU-hg htivnin 24 wdhuutiph pupwgpntd:

LSNhE-ErN B4 UkR-NTLEN

Lbhpwndwlu b pwgwndwu swhwuhgubp. {6-
nwgnunigjuwup Jwulwygbiint hwdwp puwnpyt) Gu
Ubpwndwl swihwuhpubiphu  hwdwwwwnwufuwunn
uinwunwpun b dnnhdhywgduws ULEU nwpws 20-
70 wnwptlwu, 50 Yg/U*-hg pwpap U8 niutignn 176
wwghbuwnubp®  hwdwwwwnwufuwl  htnydhpwhw-
wnwlwu Jupdwdp: Uwuuwyhgubipp pwdwuyby Gu 2
fudpp® ULEU-h L htnd hpwhwwnwlwu Jupdwu pu-
pwgwlwnghg Yufuyws: Unwohu fudpnud (I, N=85)
ubipwnytb) tu dnnhdhlugyws ULEU-h (UULEU) L
hwiwwwuwnwufuwu  hGwndhpwhwwnwlwu Jwpdwu
tupwnlywo hhywunutin, huly tiplpnpn funddpp (11,
N=91) pwnlwgwd Ep wju hhjwunutiphg, npnug Yuw-
twnybip E unwunwpun pupwgwywngny ULEU (UU-
L6U)" unwunwpu htnd hpwhwwnwlwu Jupnudny:

Snipwpwynip funwdp hp htpehu pwdwuyb) b
Gupwfudpbph® pun wwphpwjhu swthwuhoubiph: U,
Gupwfudph hhjwunutipp (IL n=42, U, N=44) tinb|
tu 20-50 wwpblwu, huy P Gupwiudphup (IF n=43,
IR n=47)" 50-70 wnwpblwu: Uwuuwyhgubph huyn-
nntjwu dhohu tnunnnipyniup tinky £ 2 viwnh:

Uwuuwyhgubiph gwulhg pwgwnyb] Gu upwup,
ndpbip niubigh| Gu unwdnpuh suyhwgwsd fung,
uinwdnpuh ntigblghw wuwdubtignid, pdpwdhong-
utiph oguwgnnpond Ywd wiynhnih swpwowhnid L
hngblwu wnnnontejwu fuwuguwnpnidubin:

Lhnwgnunywd yuwghbuwmubpp yhpwhwwnybip Gu
Jhpwpnwdwlwu dhUunyu fudph Ynndhg:

Unyu hGwnwgnunigjwup dwulwygbint hwdwp
hwwpwagnpywsd pninp hhjwunubipp  wnbnblwg-
Jwé Gu bnbp ULGU pupwgwlwpgh nhulbph, wp-
njntupubiph W huwpwynp pwpnngyniubbiph dwupu:
LGnwgnunnigjwu dbe pungpywsd pninp dwuuw-
Yhgutiphg unwgyti £ qpuynp hpwgbily hwdwdéw)-
Untpjniu: Nunwfuwuhpnigjwu wpdwuwgpnigjniup
hwdwwwunwupuwunwd £ 1975p. LGuhulhh hnyw-
Yuwaph' dwpnnt htnwgnuniggniuubiph hwuduwdn-

nnyh Ynndhg hnswlwes Ephlwluwu nintignygubiphu:

Lwpiwyhpwhwnwlwu Juwpnd b jppwhw-
nwlwu Jhowdwmnipyniu. {hjwunubph Uwjuw-
Jhpwhwwnwywu Jwpnwdu ppwlwuwgyb) b pwq-
dwghwnwlwpqwjhu fudph Ynndhg: Lwhilwywu

quunudp ubpwnb] L wpjwu punhwunip b YEuuw-
phdhwlwu pulnteyniuutip, npnywjup gbpdwjuwjhu
hbunwgnunieniu, wnbunwdnpuwjhu ninnt ybphu
hwwndwsh  Ynuinpwuwnwiht  nGuwngbungpwbhuw,
Eqndwquaqwuwnmpnnninntunuynwhw, Ynpopwywu-
nwyh nGuwngbujwu hGunnwgnunieniu, uubunwpwuh,
ubipquuwpwuh b upnwpwup funphpnwunynieniu’
Jhpwhwuwnnipjwu  huwpwynp  hwlwgnignidubipp
pwgwhuwjntbint uywwwyny: Pninp Jwulwyhgub-
nh dnwn hwoyh Gu wnudb] hhjwunnigjwu wwwn-
dnigyniup’ pwohu W nhbnwihu dGpwpbpnn dwu-
pwdwuutpny, Jhpwhwwnigjwl owpdwnhpep L
Jhpwhwuwnipgjwu wpryntuph htin uwywsd wyu-

Ywhpubipp:

Fniddwl pupwgwlwpg. huswbu Gpluwjuwlywu
guwuwnptynndhwh, wjuwbu 5 hhwunubiph htwn-
Jhpwhwunwwu Jupdwl unwunwpun b dnnh$h-
Ywgywo pupwgwlwpgbpp ubpywjwgwé Gu dbip
Uwfunpn wtuwwnwupubiphg dGynud [17]:

LEnwgnundwu dkpnnubp

Yywuph npwljh gquwhwwnid. BAROS, GIQLI, MA-
QoLIl b SF-36 hwpgwpwnbiph gnigwuhgubiph Uwuw-
Jhpwhwunwwu quuwhwwndwu wpryntupubpp hw-
ddwwnybip Bu Jbpnupw 2 Y phupywywu fudptipp
dhole yphpwhwwnnipiniuhg wudhowwbu htwunn U 24
wdhu wug unwgywd htunyhpwhwunwlwl quw-
hwwndwu wpryncupubiph htiv: <wouwpyh dbpnnw-
pwuntp)niup Ubipyuwjwgyws & pwqdwpehy hpwuww-
pwlyws wpfuwwmwupubipnud [10-16,18):

SYjwiubpph ybppndnipyniu. SYjwubph yhtw-
Gugpulwu dawynidu hpwluwuwgyti b fudptiph dholt
htwnd hpwhwwnwlwl ndjwjubph Lywuwywh nwp-
pbipnieyntu guiubnt bwywwnwyny: Uhowdwnieiniuhg
wnwye U htnn unwgywsd fudpwjhu wpryntuputiph
hwdtdwwnwlwu ybpndnipywu bywwnwyny ogunw-
qnnpdyby b unpdngnpnyh-Udhpungh pliunp’ wngjwi-
ubph pwofudwu ophuwswihnipintup pugwhwjnbnt
hwdwn: Lbpohuhu hwennpnt b Upninbunp wwpw-
dbwnpwihu pbunp’ fudptiph Jholt htinnd hpwhwwnw-
Jwu nyjwuiubph npll Vpwuwlwih wwppbpnygniu
hwjinuwpbptnt bywwwyny: <wruwnpyyb) Gu gni-
gwuhputiph dhohu wpdtipubipp, unwunwpu otinnwdp
W 95% Juwnwhthniygjwu dhowluwipp (95%4U): Uh-
ohuubiph pwgwpdwy wnwpptipnigniup (URS) hwp-
Juipyyby B dby dhohup dntuhg hwubny, wjunthtinl
pwdwubny wnwehu dhohuph Yypw L pwqdwuwwn-
ybiny 100%-ny: URS-U npnoyb| L fudph Ubipundd,
huswbu Uwl nwnwuwuhpynn fudpbiph dhole inb-
nwownpdbph [wjunypep hwdbdwwnbint uwywwnwyny:
Lowuwwihnipjwu Jwlwpnwy b punpdt; 0.05-p'
p<0.05-h nbwpnd unwgws wnwppbpnigniuutinp
hwdwpyb U yhtbwlwagpnpbu hwdwuwnh:
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Unjniuwly 1. Nwuntduwuhpnigywl dwuuwlhgutiph Giuytnwhu dnnnypnwgpwlwu punipwgntinp
| funwdp, N=85

Glwytwmwyhu punipwqgptp

Il funwdp N=91

Swphp, Lwpblwu
Unpwlwu utin, n (%)
Upduh quiugywsh gnighs, 4g/u?

dwnwugquwu bwfuwwnpwdwnpywdntejniu
fwpyuwwdwu uywndwdp, n (%)

23 (54.8%)

U=42 IR=43 IU=44 IR=47
489482  53.0:6.0  47.6t42  532%6.4 >.05
22 (52.4%)  23(535% 24 (545% 25(532%)  >.05
5064317 5561213  51.0£3.94 538416 .05

26 (60.4%) 26 (59.1%) 27 (56.4%) .05

1l fudptinh huswbiu U, wyuwbiu b P Gupwfudptinh dholi Y htwlwgnnpbu hwywuwinp tinwpptinniygyniu sh tnby:

ure-snkuLuLer

Unjnuwy 1-nud gpuiugws wndjwjutiph hwdw-
dwju vwhuwdhpwhwwnwlwu thnynd hwjwpyws
wnydjwutiph dhol dhobupwiudpw)hu tbwlywu wnwp-
pbipnigyntu sh hwywnuwpbinyb (p>.05):

Wuwluph npwyh quwhwwndwl’ bwfupwu dhowd-
wneyntup hwywpywdsd inyjwiubipp hwdtdwunyb Gu
Jhpwhwuwnnipjntuhg wudhswuwbiu hbwnn U 24 wdhu
wug unwgywd unyuwwhy wpryniupubiph hbwn:
Unjnuwy 2-nud, 3-nud b 4-nud ubiplujwgyws Gu
wjn gnigwuhubiph Uywpwgpulwu wndjuutipp b
npwug Yhtwwgpuwlwu dowydwl wpnyniupubipn:

GIQLI

Cuwnn GIQLI-h uwunnwyh wpryniupubiph® dhusl
htinyhpwhwunwywu pbpwwhwih daluwpyp dph-
9ohu gnigwuhou wpwlwu ubinh wwghbuwnubiph dnwn
U b IF Bupwfudpbpnud hwdwwwwnwufuwUwpwn
tinb| £ 80.1#7.9 L 72.19.8, hul hqulwu utinh Unwn’
76.4%6.0 U 70.6£9.6: IIU. L IIF Gupwfudptiph wpw-
Jwu ubinh hwdwp ybpnuojw| gnigwuhpubipp Gnbp
tu hwdwwywunwufuwuwpwp 81.126.7 L 73.0£8.3,
dhusntin unyu Gupwiudptiph Ywuwug dnunn’ 78 2+8 1
b 71.248.6: buswbiu tplnd b wnjniuwlubiphg (ntu
Unjnuwy 2, 3 L 4), htlnwgnunigjwu uljgpuwlwu
thnynud 1 L IF fudptiph wwghbuwmubiph hwdwuww-
nwufuwu nwphpwihu Gupwfudptiph dhole bwlwu
wmwppbpniginiuutp GIQLI-h wnnwdny  sGU wpdw-
Lwgnyb:

| fudph tGpynt Gupwiudptph GIQLI-h dhohu gni-
gwuhpubipp Glwybwwihu gnigwupubiph hwdbdw-
nnipjwdp gnigunpnd G hwywuwnh thnthnfunt-
pyntuutin 24 wdhu wug (I Gupwfudph juuwug dnn’
URS=26.96%, p=.0001, 95%4U [-32.934, -23.466],
hul wnwdwpnluwug dnn’ URS=26.11%, p=.0001,
95%4.U [-15.271,-4.529], IR Gupw|udph fuwuwug dnun’
URS=32.18%, p=.0001, 95%4U [-39.334, -27.666],
huj wnnwdwpnlwug Jdnn'URS=31.59%, p=.0001,
95%4U [-40.478, -26.123], h wwppbpnigyntu I fud-
ph Gupwludptpnd, npwnbin dbpnupjw gnigwuho-
utiph dhole hwywuwnh nwpptpnieniu sh gpwugy b
(IU Bupwfudph Ywuwug dnn’® URS=11.14%, p=.052,
95%4U  [-15.404, -4.196], huly wnwdwpnywug
dnn’ URS=9.99%, p=.051, 95%4U [-14.615, -3.385],

84

IIRf Gupwludph Ywuwug dnn’ URS=11.0%, p=.052,
95%4U [-13.941, -3.659], huly nnwdwpnlwug dnun’
URS=11.94%, p=.058, 95%4U [-15.271, -4.529]: | L II
fudptiph U b P Bupwfudptph hwdbdwwnnigywu wp-
ryntupnud pwgwhwyinyb] Bu GIQLI 2-wdjw gnigw-
Uh2h hwdbdwwnwpwnp wybh pwpép wpdbpubp |
fudpnid” I fudph hwdwwwwnwufuwu Gupwfudptiph
hwdbdwwnnipyudp (U Bupwudpbph juwuwug dnn’
URS=15.87%, p<.001, 95%4U [-22.507, -10.693], hul
nnuwdwpniwug dnin® URS=16.88%, p<.001 , 95%4U
[-24.74, -11.86], R bGupwfudpbph {wuwug Udnwn’
URS=23.15%, p=.001, 95%4U [-29.52, -18.68|, hul
nnuwdwpniwug dnin’ URS=21.35%, p<.001, 95%4U
[-29.55, -15.45]:

MAQolLlIl

hus Jbpwpbipnud £ MAQoLIl-h quwhwwndwu wp-
njntupubiphu, ugbiup, np dhusl hitny hpwhwwunwlwu
pnidnidp uyubip dhohu dhwynpp 1U L IR Bupwfud-
pbtiph Lnwdwpnlwug dnwn Gnb| E hwdwwywwnwu-
fuwuwpwp 0.7610.25 L 0.67+0.27, huy Ywuwlg
dnun’ 0.62+0.20 L 0.60+0.22: IIU, L IR Gupwfudpb-
nh wpwlwu ubinh wwghbuwnutiph dnun MAQoLIl-h
dhophu dhwynpp btinb] £ hwdwwwwnwufuwuwpwn
0.78%0.20 L 0.68%0.24, hul jwuwug dnwn® 0.64+0.28
L 0.62£0.36: Lhnwgnuintgjwu uygpuwlwu thnind
' Il fjudpbiph Wwghbuwmubiph hwdwwwwnwufuwu
nwnphpwjhu Gupwfudptiph dholt bwlwu wnwppb-
pnigynLtuutip stu gpwugyb:

U Gupwfudph hqulwu ubinh wwghbuwnub-
ph dnwn  ulgqpuwywu wpdbpubiph hwdbdwunni-
pjwdp 24 wdhu htiwnn MAQoLIl-h gnigwuhgu wbb|
L URS=66.30%, p<.0001, 95%4U [-1.421,-1.019], huy
wpwlwu ubinh ywghtunubiph dnun’® URS=61.22%,
p<.0001, 95%4U [-1.386, -1.014]: IF Gupwudph hqw-
Jwu b wpwywu ubinh wwghbuwnutiph dnin ndju
gnigwuh2h nhuwdhywu punipwgpdt] £ hwdw-
wwwnwufuwuwpwp  hbnlyw;  wbnwownpdtpny’
URS=61.04%, p<.0001, 95%4U [-1.177, -0.703] L
URS=65.99%, p<.0001, 95%4U [-1.537,-1.063]:

Lwhilwlwu wpdbpubph hwdbdwunnigjudp 24
wdhu wug U, Gupwfudph Yhu L nnwdwpn ww-
ghtuwnutiph dninn MAQoLIl-h gnigwuhoh wbép punt-
pwagnyb| b hwdwwywwwufuwuwpwnp htnlyw| nh-
Uwidhywyny® URS=11.82%, p=0.057, 95%4U [-0.749,



U. Cwhpwqjwu W wjp

Unwdnpuph Gplujuwyh dwubwhwwnnd b Yyuwuph npuy

Unjniuwly 2. Ywuph npwlyh gnigwuhputiph uwpwgpwywu indjwiutipp unwunwpun b dnnh$hlwgyws ULEU-hg wudhowuwbiu htiinn

U 24 wdhu wug

Lhpwhwwnieyniuhg hbnn

8nigwuh? funudp (N) Gupwluntdp (n) Ukn (n) Uldhowuby 24 wihu wug
Ut S (n=21) 80.147.9 108.4+9.6
n=
- (n=42) U (n=21) 76.4+6.0 104.68.9
(N=83) P (0ed3) S (n=22) 72149.8 105.4+13.5
N=
claLl U (n=21) 70.619.6 104.1+9 1
S (n=22) 811467 90.1+11.2
11U, (n=44)
1o U (n=22) 782481 88.0+10.2
(=31 S (n=24) 73.083 82.9+10.1
IR (n=47)
U (n=23) 712486 80.0+8.7
S (n=21) 0.76+0.25 1.96%0.34
U, (n=42)
- U (n=21) 0.62+0.20 1.84+0.41
(N=85) a3 S (n=22) 0.67+0.27 1.9740.48
n=
MAQoLI (n=43) U (n=21) 0.60+0.22 154+0.49
(o]
S (n=22) 0.78+0.20 1.00%0.49
11U, (n=44)
| ot U (n=22) 0.64+0.28 110+0.61
(=1 S (n=24) 0.68+0.24 0.96+0.50
IR (n=47)
U (n=23) 0.62+0.36 0.92+0.48
U (ot S (n=21) 87.6+6.21 58.19+378
N=:
- (n=42) U (n=21) 911+6.45 64.26+3.49
(N=85)  (0ed3) S (n=22) 85.945.65 64.25.02
N=
<36 U (n=21) 81.8+5.21 67.7+2.35
) S (n=22) 87.047.01 69.4+2 17
11U, (n=44)
(8- U (n=22) 92.4+5.41 80.3145.61
- S (n=24) 89.4+6.52 67.3+4.98
IR (n=47)
U (n=23) 82.416.24 72.3616.44
U (et S (n=21) 6.92+1.29
N=
(-5) (n=42) U (n=21) 6.54+1.02
- (a3 S (n=22) 6.47H1.11
n=
(n=43) U (n=21) 5.90+1.15
BAROS 2h Yuwnwpy b
S (n=22) 4.52+0.77
11U, (n=44)
1o U (n=22) 4144056
(N=51) S (n=24) 4.20%0.69
IR (n=47)
U (n=23) 4224076

0171 L UPRS=22.00%, p=.058, 95%4U [-0.448,
0.008], dpusntin IR Gupwiudph wwghbumutinh MA-
QoLll-h gnigwuhoutiph thnthnfuntejntup puntpwagp-
gt b htnlywy Ybpw URS=11.78%, p=0.52, 95%4U
[-0.552,-0.048] L URS=9.17%, p=.051, 95%.U [-0.508,
-0.052]" hwdwwwwnwufuwuwpwp Yhu b nnwdwpn
wwghbuwmubiph hwdwn:

| fjudph Gpynt Bupwfudptph MAQoLIl-h dhohu
gnigwuhoutipp gpwugl| Gu hwydwuwnh thnthn-
funipyniuutipn 24 wdhu wug Gluwybwmwihu gnigw-
Uhputph hwdbdwwnnigjwdp, h wnwppbpnie)niu
[l fudph, npwtin npuk Gupwfudpnid MAQoLll-h
gnigwuhoubiph  hwywuwnh wnwppbpnieintu sh
gpwugyb: 1 W Il udpGph Gpynt Gupwfudpbiph

dhobiUpwiudpwjhu  hwdbdwwnigywlu  wpryntu-
pnud pwgwhwjinyb] Gu ndjw| gnigwuhoh hw-
dodwwnwpwp wdbh pwpép wpdbpubip | fudph
tupwludptipnid® II-pup hwdbdwwn. U Bupwfudph
wuwlug dnn’ URS=40.22%, p=.001, 95%4U [-1.06,
-0.42], huly wnwdwpnlwug dnn’ URS=48.98%,
p=.001, 95%4U [-1.22, -0.70], £ Gupwfudph Yuw-
Uwug dnwn’ URS=40.26%, p=.001, 95%4U [-0.92,
-0.33], hul nnwdwpnluwug dnn’ URS=51.27%,
p=.001, 95%4U [-1.30, -0.72]:

SF-36
Lwdwdwju  SF-36  hwpgdwu wpryniupubiph’
Uwfupwu dhowdwnnieintup dhohu dhwynpp | fud-
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Unjniuwly 3. Yuuph npwyh gnigwuhoutiph nhuwdhluwih yhdwlwgpuwlywu indjwiubpp unwunwpun b dnnhdhlugws ULEU-hg
wudhowuwbiu htiinn U 24 widhu wug

| funtdpu punnbd 1l fudph

% Yhpwhwunnipyniuhg wudhgwuwbu hkwnn YLhpwhwwnipyniuhg 24 widhu wug
=3 S Y S Y S Y S Y
3 1U. (n=21) 1U. (n=21) IR (n=22) IR (n=21) 1U. (n=21) 1U. (n=21) IR (n=22) IR (n=21)
U (n=22) NU.(n=22)  NIR(n=24)  1IR(n=23) U, (n=22) U, (n-22) IIR(n=24) IIR(n-23)
GIlQLl
t-wndtip 0.45 0.83 0.34 0.22 5.74 5.68 6.44 8.98
p-wndtip 656 414 738 828 <.0001 <.0001 <.0001 .0001
95%4U  [3.504,5504] [2.607,6.207] [4.482,6.282] [4.937,6137] [24.739,11.861] [22.507,10.693] [29.546,15.453] [29.517,18.683]
URS, % -1.25 -2.36 -1.25 -0.85 16.88 15.87 21.35 2315
MAQolLIl
t-wndtip 0.29 0.27 0.13 0.22 -7.43 -4.65 -6.98 -4.24
p-wndtip 773 790 .895 827 <.0001 <.0001 <.0001 .0001
95%U [0.119,0.159]  [0.1431, 0.171]  [0.142, 0.162] [0.164, 0.204] [-1.221,-0.699] [-1.062, -0.418] [-1.302, -0.718]  [-0.915, -0.325]
URS, % -2.63 -3.23 -1.49 -3.33 48.98 40.22 51.27 40.26
SF-36
t-wndtip 0.30 0.72 1.93 0.34 12.0 1.20 1.94 -5.31
p-wndtip 768 A77 .059 732 .0001 <.0001 .0001 <.0001
95%U  [4.686,3.486] [2.360, 4.960] [0.141, 7141  [2.916, 4.116] [9.323,13.097] [13.156,18.944]  [-0.141, 7.141]  [-13.025, -5.855]
URS, % 0.68 -1.43 -4.07 -0.73 -19.26 -24.98 -4.83 -6.88
BAROS
t-wndtip -7.45 -9.62 -8.41 577
p-wndbip <.0001 <.0001 <.0001 <.0001
2h Yuwnwpybig
95%U [-3.051, 1.749] [-2.904, -1.896] [-2.814, -1.726]  [-2.268, -1.092]
URS, % 34.68 36.70 35.09 28.47

URS' dpopuubinh pwgwndwly inwppbpnuygniy, ULEU utnwidnpup jwwywpuwuynuply Gpluyuwlh dwaiwhwanned, LU Juanwhbypngguwl dhowljuyp:

ph wpwlwu ubinh wwghbuwutiph dnun Juqdb|
E 87.6%6.21 L 85.9£5.65 hwlwwwwnwufuwuwpwn
U L IF Bupwfudptipnud: 1U GUupwludph Juwlwug
dnuin inyjwy gnigwuhop binbp £ 91.126.45, huy IR
bupwiudph Ywuwug dnwnn® 81.815.2: 11U, L IR Gu-
puwludptiph wpwwu utinh Jwulwyhgutiph SF-36
hwpgdwu dhohU gnigwuhoutipp Gnb| Gu hwdwww-
nwufuwuwpwn 87.0£7.01 U 89.4+6.52, huly U L 1IR
tupwiudptph Yuuwug dnwn' 92.4+5.41 L 82.4+6.24:
huswbiu punwd £ Unjntuwy 2-hg b 3-hg, hGwnwagn-
wnnigjwl uygpuwlwu thngnd T W I fudpbph ww-
ghtunutiph hwdwwwwwufuwl wwphpwjhu Gu-
pwfudptiph Jdhol. bwywu wnwnppbpnigniuutip sbu
gpwugybif:

Unwohu fudpp U Gupwiudph hqulwu utinh wyw-
ghtuwnutiph dnin Gluybwnwhu gnigwuhgubiph hw-
ddwwnnipjwdp 24 wdhu htwnn SF-36-h gnigwuhoh
wbp tink b URS=-41.77%, p<.0001, 95%4U [23.606,
30.074], wpwlwu ubnh wwghbuwmutph dnwnn hw-
Jwwwwnwufuwu gnigwuhoh wép Ywaqdb) £ URS=-
50.54%, p<.0001, 95%4U [26.204, 32.616]: Unwsohu
fudph IR Bupwfudph hqulwu utinh Wwghbuwnubipp

dnuin indjw) gnigwuhoh nhuwdhlywu punipwagpyb)
" URS=-20.83%, p<.0001, 95%4.U [11.579,16.621], huy

IR Bupwludph nnwdwpnlwug dnn® URS=-33.80%,
p<.0001, 95%4U [18.448,24.952]:

Eplnpnpn fudph U Bupwfudph hquuwu utinh
wwghbuwnutiph dnuin Gluybunwihu wpdbpubiph hw-
dbdwuinnipjwdp 24 wdhu wug SF-36-h gnigwuh2h
wbp btnb b URS=-15.05%, p<.0001, 95%4U [8.737,
15.443], huy unyu Gupwfudiph wpwlwu ubinh wWw-
ghtunubiph dnun® URS=-25.36%, p<.0001, 95%4UU
[14.443, 20.757]: Gpypnpn fudpp IR Gupwfudph Yhu
wwghbunubph dnuin SF-36-h gnigwuh2h nhuwdh-
Ywl punipwagnyb £ URS=-13.88%, p<.0001, 95%LU
[6.272, 13.808] hul winwdwpnlwug dnwn' URS=-
32.84%, p<.0001, 95%4.U [18.729, 25.471]:

Unwohu b Gpypnpn fudptph Gpynt Gupwhudpt-
nh SF-36-h dhohu gnigwuhoubipu wpdwuwagpb| Gu
hwdwuwh thnihnfuniegyniutip 24 wdhu wug Guyb-
nwjhu gnigwuhoutiph hwdbdwwnnigjwdp: Unwehu L
Gpypnpn fudptiph dhole 24 wdhu wug nhndnid Gu
quwnwhbh wmwppbipnigniubtp  hwdwwwwnwufuw-
Uwpwnp U b P Bupwfudptipnud: Unwehu Yhupyw-
Ywu fudpph tipynt Bupwiudptinh dhofudpwjhu hwdbi-
dwwinnipjwl wpryniupnd pugwhwjnybp Gu ndjug
gnigwuh2h hwdbdwwnwpwp wybh gwdp wnpdbip-
utp Gpypnpn fudph hwdwwwwnwufuwu Bupwfudpb-



U. Cwhpwqjwu W wjp

Unwdnpuph Gplujuwyh dwubwhwwnnd b Yyuwuph npuy

Unynawl 4. Yuwuph npwlh gnigwuhgutiph nhuwdhluih yptwlwgn
wdhu wug

wlwu ngjwiubpp unwunwpun b dnnhdhlugws ULEU-hg 24

o YLhpwhwwnnipyniuhg 24 widhu wug punnbd Gjulbunwhu gnigwuhubph
% 1U. (n=42) IF (n=43) 11U, (n=44) IR (n=47)
o(E) S (n=21) Y (n=21) S (n=22) Y (n=21) S (n=22) Y (n=22) S (n=24) U (n=23)
GIQLI
t-wndtip 10.43 12.04 9.36 .61 3.24 353 3.7 3.45
p-wndtip <0.0001 <0.0001 <0.0001 <0.0001 .051 052 .058 .052
950U [33.783,22.817] [32.934,23.466] [40.478,26.123] [39.334,27.666] [14.615,3.385] [15.404, 4196]  [15271,4.529]  [13.94, 3.659]
URS, % 261 26.96 31.59 3218 9.99 114 1.94 1.00
MAQolLlII
t-wndtip -13.03 -12.26 -11.07 -8.02 -1.95 322 247 -2.40
p-wndtip <.0001 <.0001 <.0001 <.0001 058 057 051 052
950U [-1.386, -1.014]  [-1.421, 1.019]  [-1.537,-1.063] [1177,-0.703] [-0.448,0.008] [-0.749,-0.171] [-0.508,-0.052] [-0.552, -0.048]
URS, % 61.22 66.30 65.99 61.04 22.00 1.82 917 1.78
SF-36
t-wndtip 18.54 16.77 13.47 1.31 1.25 7.28 13.20 537
p-wndtip <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
95%4U [26.204, 32.616]  [23.606, 30.074] [18.448,24.952] [11579,16.621] [14.443,20.757) [8.737,15.443] [18729,25.471] [6.272,13.808]
URS, % -50.54 -MN.77 -33.80 -20.83 -25.36 -15.05 -32.84 -13.88
BAROS
t-wndtip
p-wndtip
05" 2h Yunwpyti
URS, %

URS' uhophuutinh pugwndwly tnwppbpnigyniu, ULEGU™ uunwdnpup juwyupuulnuwhly

bpluyuwlp dwutwhwnnd, LU Juinwhbhnyegwls dhowljwyp:

nh hwdbdwwnnigyudp. U Gupwfudph juuwug dnn’
URS=-24.98%, p=.001, 95%4U [13.16,18.94], huy tnnw-
dwpnluwug dnun® URS=-19.26%, p=.001, 95%4U [9.32,
13.10], R Bupwfudpnd” tinwdwpnyuwug dnin® URS=-
4.83%, p=.001, 95%4.U [-0.14, 7.14], hul uwuwug dnu’
URS=-6.88%, p=.001, 95%4U [-13.03, -5.86]:

BAROS

Cuwn BAROS hwdwlwpgh wpryniuputiph® dhusl
htinyhpwhwunwywu pbpwwhwih deluwpyp dp-
ohu dhwynpp wpwlwu ubinh wwghbuwnubph dnwnn
U b IF Bupwfudpbpnud hwdwwwwnwufuwlwpwn
Gnt| £ 6.9241.29 U 6.47H1.11, huly IU L IF Bupwludpt-
nh hgwlwu ubinh Udwuwwhw gnigwuhpubipp hw-
Jdwwywwnwufuwuwpwp binb Gu 6.54£1.02 U 5.90+1.1:
U W IR Bupwfudptph wpwlwu ubinh hwdwp yb&-
nnUpjw| gnigwuhoubipp tint| U hwdwwwwnwufuw-
Uwpwp 4.5240.77 L 74.2020.69, dhsnbin, 1L W IR
tupwfudpbiph Yuwuwug dnn' hwdwwwunwufuwluw-
pwpn 4.14£0.56 U 4.22+0.76:

huswbiu Gpunwd £ Unjnuwy 2-hg W 3-hg, yhpw-
hwuwnnipjniuhg 24 widhu wug BAROS-h gnigwuhpubi-
nh Gpynt lmwphpwjhu Gupwfudptpnud Lywuwlwih
wnwppbipngyniu £ gpwugyt) U W U GBupwfudptipp
dhol' URS=34.68%, p<.0001, 95%U [-3.051, -1.749]
b URS=36.70%, p<.0001, 95%4U [-2.904,-1.896]" hw-

dwwywwnwufuwuwpwn wmnwdwpnywug b juwuwug
hwdwp: IF L 1P Gupwfudptipnh BAROS gnigwuhpubi-
nh wwppbipnigniuutbpp tnwdwpnywug dnun binb|
tU" URS=35.09%, p<.0001, 95%4U [-2.814, -1.726],
hul Ywuwug dnun® URS=28.47%, p<.0001, 95%U
[-2.268, -1.092]:

Lfuuurynhu

huswtu Gpuncd £ ybplnud ubplujwgywé nyjw-
utinhg, tinynt Y huhywlwu fudptiph ipnt Gupwfud-
pipnud £ gpuiugyty £ Ywuph npwlh gniguiihputi-
nh pwpbjwynud, phl thnthnfunigjwu wuwnhbwup
wwppbp £ tnbp Jhowdwnigjwu Gpynt fudptipnud:
Uyu wnwppbpnigyniuubipp hwywuwpwnp wpunwgn-
(nud Gu ULGU-h L hbGwndphpwhwunwlwu Jupdwu
Gnwuwlubph wwppbp wqnbgneniuubpp pwoh
Ynpunh wnwgnipiuil, Shahlulut whmhynipuit
JGpwlwuqudwu, ghpnipjwu htn juwyyws hw-
dwygws hhdwunnigniuubph Ywufuwnpgbdwu,
pniddwu Yypw b wyju:

Utip unwgwd wpryntuputipp hwdpulunid Gu
Uwl PY-hg htinn wnwpptp dwdwuwlwhwunywod-
ubipnud hhdwunutiph UR8-h L UdMUN-h hbunw-
gnundwup Jbpwptipnn wy hGnwgnunnipniuutiph
wpryntupubiph htwn: PY-h L pwph Ynpuwnh ypw
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npw wagnbgnigjwu dholt Yuwwp Jbpnwting hb-
wmwgnunnnutipp ujwuwnb Gu, np AY-U pwywlwupu
wpryntuwybin £ ng dhwju UL8-h ujwqdwu (dhohu
U&8-u yhpwhwuwnnipgniuhg wnwe U htwnn hwdw-
wwwnwufuwuwpwn tint £ 45.9 4g/d* L 31.3 Yg/d?)
[19], wj| bwl dJwhwgnteywu qquh Ujwqdwu b Yh-
pwhwwnnieiniuhg htwnn Ywuph npwlyh pwpbjwy-
dwu wnnidny [4,5,20,21]:

Wuwuph npwyh  pwpbjwydwup  Ybpwpbipnn’
dbp Ynnuhg wpdwluwgpwd gnigwuhgubiph thnthn-
funipjntup unyuwbiu hwdwhntug £ A4 tnwpws hh-
Juwunutph UdNYN-u nwnwduwuhpnn wyp hGunw-
gnunnuutiph wyjwiutph htw: vwpwjwdwwyhup
U hwdwhtin. (2015) nyjwiubph hwdwdwju® RY-hg
htitnn MAQoLIl-h dhwynpubipp hitnwgnunywé puwn-
pwuph dnwn 6 wduntd 0.40-hg wék Gu dhusl 1.75-p,
12 wdunud® 2.18-h, huly 24 wdunud® 1.95-h [22]: Bwu-
gp W hwdwhtin. (2014) wnwewhwjwg nuntfuwuh-
pnujwu wpngniupnid wwpgbp Bu, np ULGU-hg 1
nwnh wug MAQoLIl-h dhwynpubpu wénud Bu 0.38-
hg hwuutny dhusl 1.62-h [23]:

Fpwghwlwu  jwjuwyh  nwunduwuppnigwu
dto Ununwu U hwdwhbn. (2014) Ut Gu, np P4
Gupwplyws 26 hhjwunubipp  quwhwwb|  Gu
hptug UdNMUN-u npwbu «quy», «wwn jwy» Jud
«gbipwquugy [24]:

Utp nwnwduwuppnigjuwu dbe  PY-hg  hbwnn
hpJwunutph dhwynpubpp pwpbjuygylip Bu hb-
tnwgnundws pninp 4 ninpunubipnid, husp hwdw-
wwwnwufuwund £ Yuuph npwyp’ pwpbiuynid
wnpédwuwgpwé Jdh pwuh nwnduwuhpniginiuubph
nyjwiubphu: L hpwhwwwlwu Yyuwuph npwyhu
ybpwptpnn dh hGunwgnunigywu hwdwdwju, puwn
Uwph b hwdwhtin. (2013), yhpwhwuwnigintuhg 24
wdhu wug MAQoLIl-h jnipwpwlsnip hwpgh hwdwn
wnpdwuwagnpyb £ 0.2 dhwynph wo [25]:

UtY wy hbunwgnunigjwu wprnyniuputipnd, yhpw-
hwuwnnipjwup hwenpnwé Gpludjw huynnnipjwu dw-

dwuwlwhwunywsnid Yjwuph npwyh gnigwuhgutiph
qquih wb b gpuugyty pninp ninpuubpnud” Ywiuph
npwyh Ypw pugh wanbignigyuit Jtipwptinjwy hwp-
gwprtpehyny hwpgdwu wpryniupnud: Fwgh npw-
uhg, hpwwwpwlydws nwnfuwuhpnigjuwu nyjw|-
ubph hwdwdwju, hhjwunubiph 2powuntd ubinwywu
pwywpwpywsénipntun wdlk| L snpu wuquwd [26]:
Quujws  Jhpwhwwnigntuhg  hGwnn - Yjwuph
npwyh nwnwuwuhpnigjwup udhpws  pwqdw-
rhy hbGwnwgnunientuutiphu® unyu hGwnwgnunnt-
RJNLUL wnwohUu k, npu hpwlwuwgpt £ 50 Yg/
U?-hg pwpap UL8-ny wwghtuwnubiph dnwin Yywuph
npwyh  gnigwuhgutinh nhuwdhy  thnthnfuniegniu-
utph  wqnbgnigywu  hwdwihp  nwnwWduwuhpne-
pntu” ULGU-h tinwuwyhg W htnd hpwhwwnwlwu
Juwpdwu wnwuduwhwwnynipgyniuubiphg Yuwhudwé:

E2rubyusnheE-8NKL

Lhnwgnunigniup thwuwnnd £, np yhpwhwwnne-
pintuhg 24 wdhu wug ULEU-h U dnnh$hlugyws, U
uinwunwpu tnwuwlubpp hwugbgunad Gu Gluyb-
nwjhu wnyjwiubph hwdbdwwnnigjwdp Ywuph npw-
Uh gnigwuhoubiph npwlwu nbnwowpdtiph (GIQLI,
MAQoLIl L SF-36 hwpgwpwntiph hwdwdwju): Cun
npnud, GIQLI-h W MAQoLIl-h gnigwuhoubiph nbinw-
owndtipp Ynb| U hwywuwnh punye dhwju wnweohu
Yhuhlwwu fudpnid (UULEU), huly SF-36-h gnigw-
Uhaubipp® tipynt Yrhuhuyw fudptipnud £ gpuiugtiy
Gu hwjwuwnh twppbpneggniuutin: Uybhu, dheotud-
pwjhu hwdbtdwwnnipniup pwgwhwynb 5 Yywuph
npwyh pnpnp nhunwplyws gnigwuhgutiph (ubipw-
njw| BAROS-p) Upwuwlwih wwppbipniginiu, husp
hhdp £ wvwwihu Ggpwlwgubiint, np UULEU-p Juyniu
npwlwu wgnbignipjwu 2unphphy Ywpnn 5 hwuntu
qw| npwbtu UULBU-h wpryntuwybun wjpuinpwup
hhywunwghu dwpwwlwdwdp (U8 >50 Yyg/u?)
hhwunubph hwdwn:
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COMPARATIVE ANALYSIS OF THE IMPACT OF STANDARD
AND MODIFIED LAPAROSCOPIC SLEEVE GASTRECTOMY
ON LIFE QUALITY INDICATORS OF PATIENTS
WITH BMI>50 KG/M?

Sevak Shahbazyan'?, Jorgetta Badalova'?, Zareh Ter-Avetikyan'3
'Chair of General Surgery, Heratsi Yerevan State Medical University,
Yerevan, Armenia

2“Shengavit” Medical Center, Yerevan, Armenia

3“Surgery” Medical Center, Yerevan, Armenia

ABSTRACT

Background: Health-related quality of life (HRQoL) is of-
ten impaired in obese individuals undergoing bariatric sur-
gery. Postoperative management of patients after bariatric sur-
gery, as well as factors affecting patients’ quality of life, remain
poorly comprehended and controversial.

Aim of the study: This study aimed to evaluate the dy-
namic changes in quality of life indicators (according to
BAROS, GIQLI, MAQoLIl and SF-36 questionnaires) in patients
with a body mass index (BMI) >50 kg/m? over 24 months after
standard and modified laparoscopic sleeve gastrectomy (LSG).

Methods: A total of 176 patients after standard and mod-
ified LSG with appropriate postoperative management who
met the inclusion criteria were selected for participation in the
study. Participants were divided into 2 groups according to
the LSG and postoperative management procedure. The first
group (N=85) included patients who underwent modified LSG

(MLSG) and appropriate postoperative management, the sec-
ond group (N=91) consisted of patients who underwent LSG us-
ing the standard procedure (SLSG) with standard postoperative
management. Each group was in turn divided into subgroups
according to age criteria. Patients in subgroup A (IA n=42, lIA
n=44) were aged 20 to 50 years, patients in subgroup B (IB
n=43, 1IB n=47) were aged 50-70 years. The average duration
of follow-up was 2 years. BAROS, GIQLI, MAQoLIl and SF-36
indicators were studied and their values at baseline and after
24 months were compared, as well as the two inter-subgroup
differences in GIQLI, MAQoLIl and SF-36 indicators were as-
sessed 24 months after bariatric surgery.

Results: The study documented that 24 months after
surgery, both the MLSG and SLSG led to positive changes in
HRQoL indicators (according to GIQLI, MAQoLIl and SF-36)
compared to baseline data. The changes in GIQLI and MA-
QolLll indicators were significant only in group I, while the SF-
36 indicators recorded significant differences in both clinical
groups. Moreover, the intergroup comparison revealed an es-
sential difference in all observed HRQoL indicators (including
BAROS).

Conclusion: The results obtained allow to suggest that the
MLSG, due to its stable positive effect, can act as an effective
alternative to SLSG for patients with morbid obesity (BMI >50
kg/m?).

Keywords: laparoscopic sleeve gastrectomy (LSG), quality
of life, bariatric surgery
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CPABHUTEJIbHbIN AHAJTN3 B/IUAAHUA CTAHAPTHOIO
n MOJ]LI/Id)I/ILI,VIPOBAHHOFO noaxonA K
NPO,0JIbHOWN PEZEKLU NN XKENY ] KA HA NOKA3ATE/IN
KAYECTBA KWU3HU NMALUEHTOB C UMT>50 KI/M?

CeBak LLax6a3aH'? , MopkeTTa bapanosa'?, 3ape Tep-ABeTUKAH"
'Kadenpa obLuen xupyprun, EpeBaHCKUIn rocyaapCTBEHHbIN
MEOVLMHCKMIA yHUBEpCUTET UM. M.I'epaun, EpesaH, ApmeHua
2MeanLUMHCKUI ueHTp «Llenrasut», EpesaH, ApmeHua

3 MeanUmMHCKNI LeHTp «Xupyprusy, EpesaH, ApMeHns

ABCTPAKT

BeepeHune: KauectBo M3HM, CBA3AHHOE CO 3[0POBLEM
(KMAC3), yacTo yxyawaerca y ntofent C oxupeHnem, nsbpas-
Wwmx 6apuatpuueckyto onepauuto (BO) B KayecTse BapuaHTa
neyeHua. HekoTopble BOMPOChI, KacaroLMeca nocneornepa-
LIMOHHOrO BeaeHWA naumeHTos nocne bO, a Takxe daKTopbl,
Bnvatowme Ha KMXC3 nauneHToBs, 40 C1x NOp OCTatoTCA HE IO
KOHLA BbIACHEHHBIMU 1 CMIOPHbLIMU.

Llenb uccnepoBaHusa: Llenbto AaHHOro mccneaoBaHuA
ABNAETCA KOMIMIEKCHAA OLEHKAa AMHAMWUKM U3MEHEHWIA MOKa-
3aTenen KavecTsa *u3Hu (No wkanam BAROS, GIQLI, MAQoLll
1 SF-36) cpean NauneHToB C MHAEKCOM Maccbl Tena (MMT) >50
Kr/M2 B TeyeHune 24 mecaLes nocne BHEeAPEHWUA CTaHAapTHOM
1 MOANPULMPOBAHHOW NanapoCKONMUYECKON NPOLONbHON pe-
3eKkumnu »kenyaka (JINMPXK).

MaTtepuan n metopabl. [1n4 y4actva B WCCNEROBaHUU
Ebinn otobparbl 176 MauMeHTOB, MOABEPrHyTble CTaHAAPT-
Howt (CJINPK) 1 mopnduumposarHoi JINMPX (MIMPXK) ¢ co-
OTBETCTBYIOLLMM MOCNEONEPALMOHHBIM BEAEHUEM, KOTOpbIE
COOTBETCTBOBANN KPUTEPUAM BKMHOYEHWA. YHACTHWUKU Obinu
pasfeneHbl Ha 2 rpynnbl B 3aBUCUMOCTU OT meTofa JIMPK w
npoLeaypbl nocneonepaLumnoHHoro seaeHua. B | rpynny (N=85)
BOLLMW MaLMEHTbI, KOTOPbIM 6bina BbinonHeHa MITTPMK u co-

OTBETCTBYIOLLEE MOCNeonepaunoHHoe seaeHune, o Il rpynny
(N=91) BowuAM NauwmeHTbl, KOTOPbIM 6bina BbinoaHeHa CIITIPAHK
CO CTaHAAPTHbIM MOCNEONEPALMOHHBIM BeAeHNEM. Kax<aan
rpynna B CBOO OYepedp Obina pasfeneHa Ha MoArpynmnsl no
BO3pacTHOMY Kputeputo. MauueHTbl noarpynnbl A (IA n=42,
IIA n=44) 6binn B Bo3pacte ot 20 go 50 net, a NauneHTbl Noa-
rpynnbi B (1B n=43, 11B n=47) 6binn B Bo3pacte ot 50 no 70 ner.
CpesHAA NpOfOMKUTENBHOCT HABGMIOAEHUA 33 YHaCTHUKAMK
coctaBuna 2 ropa. bbinu u3yyeHbl nHAekcbl BAROS, GIQLI,
MAQoLIl n SF-36 v cpaBHeHbl UX 3HaYeHUA Ha WMCXOAHOM
YPOBHE 1 Yepe3 24 MecAla, a TakKe OLEHEHbI 1Ba KNUHUYe-
CKUX MEKMOATPYNMNOBbIX pasnnyna nHaexkcos GIQLI, MAQoLIl
n SF-36 uepes 24 mecaua nocne bO.

PesynbTaTbl: ViccnenoBaHve nokasano, 4to yepes 24 me-
caua nocne bO kak MIMPXK, tak n CIIMPMX npusenn K no-
NOMUTENbHBIM M3MEHEHWAM MokasaTenen KMC3 (no wkanam
GIQLI, MAQoLIl n SF-36) No cpaBHEHWIO C UCXOHBIM YPOBHEM.
Mpv 3TOM yKasaHHble n3meHeHna GIQLI n MAQoLIl 6binn cTa-
TUCTUYECKM 3HAYVMbIMK TONIbKO B | rpynne, Toraa Kak noka-
3atenn SF-36 3advKcMpoBanu 3HauynMMble pasnuyna B 06enx
KIMHWYECKNX rpynnax. bonee Toro, npu MEXKrpyrnnosom cpas-
HEHUW Obina BbIABEHA 3HA4YMManA pasHMLA NO BCeM Habntoga-
eMbIM NokasaTenam kayectsa KMC3 (Bknroyan BAROS).

3akntoveHue: [onyYeHHble PE3yNbTaThl Jat0T OCHOBAHME
ciienatb BbIBOA O TOM, 4TO MOAWUPULMPOBAHHAA METOAMKA
JINIPM4, B cuny CBOEro YCTOMYMBOrO NONOMUTENLHOTO IpdeK-
Ta, MOXKET BbICTYNaTb 3GPEKTUBHON anbTEPHATUBOM CTaHAAPT-
Hoi meToamke JINPXK AnA naumeHToB C MOPOWAHbBIM OXKMpe-
Huem (MMT >50 kr/m2).

Knrouessie caoea: nanapockonuyeckas NpofosbHaa pe-
3ekuwa xenyaka (JITPXK), kayecTBo »n3HW, GapuaTpuyecKas

Xnpyprus
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ABCTPAKT

CeMmeliHaa cpeav3eMHomopckaa nmxopagka (CCIT)
ABNAETCA OAHWUM U3 BPOHKAEHHbBIX MOHOTEHHbIX ayTOBOC-
nanuTenbHbIX 3aboneBaHnin. MNpuynHOW ero pas3BuTWA
ABAAETCA HACNEACTBEHHbIV AEPEKT PasNUYHbIX YHACTKOB
reHa MEFV, B pesynbTaTe 4Yero W3MEHAETCA CTPYKTY-
pa 6enka nuvpuHa, KOTOpbI YTPAayYMBAET PErynATOpHOE
BAMAHME Ha UHPAAMMACOMbI KNETOK, Y4TO B KOHEYHOM
UTOre NPUBOAMT K rMOENN UMMYHHbIX KNETOK — MUpOon-
TO3Yy, COMPOBOMIAEMOMY MECTHbIM U CUCTEMHbIM BOC-

NanuTeNbHbIM OTBETOM. ABTOPaMU MPEACTABAEH NPUMEP
YCMELHOro nevyeHns naumerTa c oboctpernem CCJ1 no-
CNe BOEHHOM TPaBMbl, MMEIOLLErO OrPaHUYEHNA K Ma-
TOr€HETUYECKON Tepanun KONXULIMHOM, KOTOPOMY AfIA
KyNMpOBaHWA BOCMANIMTENbHOW pEeAKLMM  NPOBOANIN
ceaHcbl Nnasmadepesa U BHYTPUBEHHOIO Na3epHOro 06-
Ny4eHMA KPOBN.

Knrouesewie cnosa: cemeliHaa cpedu3eMHOMOPCKAA
UXOPaoKa, KOAXUUUH, naasmagepes, sHympugeHHoe
nazepHoe obnyueHue Kposu

BBE[1EHUE

CemeliHan cpeamnsemMHoMopckas nuxopagka (CCJT) ag-
NAETCA OLHWMM U3 BPOMKAEHHbLIX MOHOMEHHbIX ayTOBOCMA-
NWTENbHbIX 3a60neBaHni. Mpu OTCYTCTBUM aAE€KBAaTHOIO
neyeHns oboCTpeHMI €€ xapakTEPHOI YepToW ABNAETCA
pasBUTUE OPraHHOW AUCOYHKLMW, MPEUMYLLECTBEHHO
CBA3aHHOM C pa3sutvem AA-amunongosa. [MpuynHon
3aboneBaHnA ABAAETCA HACNEACTBEHHbIA AedekT pas-
NINYHBIX y4acTKoB reHa MEFV, B pesynbTtate 4ero mnsme-
HAETCA CTPYKTypa OenKa MUpWHa, KOTOpbLI yTpayuBaeT
PEryNATOPHOE BAMAHME Ha MHPamMmMacombl KneTok [1,2].
9TO B KOHEYHOM MTOrE MPUBOAUT K FMOENN MUMMYHHbIX
KneTok — nuponTosy [3-5]. O6ocTpeHus 3abonesaHwA
MOTYT MPOUCXOANTb KaK CMOHTAHHO, Tak U B pe3ynbTaTe
aKTUBALMK LLIMPOKOrO Kpyra TPUITEPOB: BO3AEWCTBUE
X0Nnoda, ynotpebneHve 60raTon »Mpom NULLIK, TAXENbIE
dr3nYecKMe Harpysku, NEPEHECEHHbIE TPaBMbI, XMPYyp-
ryeckue onepauuu, uHdekumm n T.4. [6].

KntoueBbiMM dakTopamu, BAUAIOLLMMU Ha Ka4eCTBO
MU3HW WM NPOrHO3 NaLMEHTOB ABAAOTCA 4acToTa, TA-
MECTb ¥ AAUTENbHOCTb NEepuooB 060CTpeHus 3abone-
BaHuA [6]. OcHOBHbIM MeTofoM neveruna CCJ1 AsnAaeTca
Ha3HauveHue konxuumnHa [4]. MNpwn ero HeabPpeKkTMBHOCTY
NPUMEHAIOTCA aHTULIMTOKMHOBbBIE W LIMTOCTaTUHECKME
npenapartbl [3].

K/IMHNYECKOE HABJIKO1EHUE

MauueHT, 34 net, cTpapatowmin CCN c1999 ropa, 6bin
nepeBefiEH M3 NevebHOro yyperkaeHns MuHUCTepCTBa
o6opoHbl Poccuiickoin degepaunn (PP) ana panbHei-
wero neveHna B Focnutane setepaHos BoliH N2 (MBB) ¢
AnarHo3om: “OCHOBHOW: OCKOMOYHbIE PAaHEHWUA MATKUX
TKaHen NpaBoro 6efpa C MOBPEMAEHWEM COCYAWUCTOrO
nyyka. Onepauma: NpoTe3npoBaHMe AUCTaNbHOW TPETK
NpaBoi MOBEPXHOCTHOM befpeHHol apTepun. Ocno-
HeHua: TocTremopparuyeckan, ponuesofepuumnTHaA 1
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wenesofepuunTHaA aHEeMUA CpeAHEl CTeneHn Taxke-
cTn. Tpombo3 npaBoit 3aaHel 60/bLe6epLIOBO BEHbI
B CTafuu pexaHanudauuu. Conyrcreyrone: CemenHan
CPean3eEMHOMOpCKan AnxopafKa, 0b60CTPEHME, MOHO-
apTpUT MPaBOro KONEHHOMO CycTaBa. MKenyHoKameHHan
bonesHb. eMaHrnombl mnedeHun, cnneHomeranva. o-
BEPXHOCTHBIA racTpuT.

OuarHos CCJ1 sepudunumpoBanyt 06LLENPUHATBIMU
MEMLYHaPOAHBIMU KPUTEPUAMU KAVHUYECKON AMarHoO-
CTUKN N OLEHKM CTEMEHN TAXMKECTU MO CUCTEME Tenb-Xa-
LOMEP, a TaKkMe pe3ynbTaTaMu MONEKYNAPHO-TEHETN-
4ECKOro TecTnpoBaHus (NpoBean nccneposaHve JHK ¢
LeNbto MonCKa XxapakTepHbix ansa CCJ1 mytauumit) [3].

Manobbl Nnpu nocTynneHnn Ha cnabocTb. M3 aHamHe-
3a 3a60n€eBaHMA ObINO U3BECTHO, YTO MOMYUWU PaHEHNE
npaBoro 6eapa B Xofe CreumanbHOM BOEHHOW onepa-
umn. MNepBas NOMOLLb Obla OKazaHa Ha MECTE: HaloMeH
MryT Ha CpeAHtoto TpeTb npasoro 6eapa. BoimonHeHa
onepaLmsA: peBn3nA paH HVXKHEN TpeTW npasoro beapa,
BPEMEHHasA OCTaHOBKa KpoBOTeueHus. Ha aTtane aBaky-
auuu BbINOAHEHa NEPBUYHAA XMPYypruyeckas 0bpaboTka
paHbl 1 YCTAHOBEH annapaT BHEWHeR pukcaumm. 3a-
TEM — NPOTE3NPOBAHME ANCTANIbHOM TPETU NpaBOW MoO-
BEPXHOCTHOI BEAPEHHON apTEPUN.

C 10-Tm neT cTpagan nepuoaMyecKkoin 60one3Hbro
(CCIT) ¢ MonekynApHO-TEHETMHYECKUM MOATBEPHAEHNEM
(co cnos naupenTa). C 2009 roga 3a MeaMLMHCKOM no-
MOLLIbtO He obpatuanca. Mpu NoBbILWEHWN TemmnepaTypbl
Tena, 6011 1 OTEYHOCTW CyCTaBOB MPWHMMaN npenapa-
Tbl n6ynpodera, 6e3 cylecTeeHHoro apdekTa. Peumnamns
CUMNTOMOB 2-3 pasa B rof, NpOAOMKUTENBHOCTbIO 3-4
OHA; TEpanua KOAXMLMHOM He NMPOBOAMAACH B CBA3M C
VHAMBWAYANbHON HENEPEHOCUMOCTBIO (CO CMOB MaLm-
€HTa — TOLWHOTa, pBOTa).

KpaTKue paHHble oCMOTpa npu

noctynsieHuun B NBB N2

Poct 168 cm, macca Tena 70 Kkr, TemnepaTypa Tena
36.6°C, SpO, 99%. CocToAHME OLEHEHO KaK y[OBNeT-
BoputenbHoe. Co3HaHnue AcHoe. [MuTaHWe yaoBneT-
BopuTenbHoe. KO HbIi MOKPOB OObIYHOM OKpacKu.
Bna»KHOCTb KOMKM HOpMasibHas. Typrop coxpaHeH. KocT-
HO-MbIleYHas cuctema 6e3 nospexaeHuin. CTeneHb
pa3BMTWA MYCKynaTypbl yLOBNETBOpUTENbHaA. YacToTa
AbIXaTenbHbIX ABUMKeHU — 17 B MUHYTY. [bixaHne Be3n-
KYNAPHOE, CaMOCTOATENBHOE, YEPE3 ECTECTBEHHBIE Abl-
XaTeNbHblE NYTU. XpUNOB HET. PUTM cepala CUHYCOBBIN.
AptepuanbHoe pasnenune — 130/80 mm pT. cT., YacToTa
cepeyHbIX cokpatleHuin — 70 ya/MUH. S93bIK BNa<HbIN,
pO30BbIA, 6€3 Hanéta. 2KMBOT HE yBENUYEH, MpU Nanb-
naumuv MArkui, 6es6onesHeHHbin. CTyn obopMAeHHbIR,
6€3 MaTONOrMYeCKUx BKIIOYEHWIA, perynapHbii. Moye-
NCMyCKaHWE PerynapHoe, He HapyllieHo, 6e360Mne3HeH-
Hoe. Hesponornyeckuit cratyc — 6€3 naToaoru4ecKoi
CYMMNTOMATUKKN. JIOKanbHbIA CTAaTyC — MHOMECTBEHHbIE

pyOLLbl MPaBOM M NEBOW HUMHUWX KOHEYHOCTEN, 3aXK1Ba-
FOLLME BTOPUYHBIM HaTAMKEHNEM.

Pe3ynbTaTbl BbINOJIHEHHbIX

MHCTPYMEHTaJIbHbIX UCC/1e,0BaHN

KomnbtoTepHaa  Tomorpaduyeckas aHruorpadua
HWKHUX  KOHEYHOCTEM: MPOXOAMMOCTb Marmncrpasib-
HbIX apTepui 0BeEnX HUMHNX KOHEYHOCTEN COoXpaHeHa.
CocToAHMe nocne NpoTe3npoBaHna AUCTaNbHOM TPETU
MpaBoi MOBEPXHOCTHON beapeHHoi apTepun. Hdedbet
MATKWX TKaHel AucTanbHOW TpeTw npasoro 6eapa. [y-
NNEKCHOE CKaHWPOBaHWE apTEPUIN U BEH HUMHUX KO-
HeYHoCTel: Tpom603 3afHE6epLOBOV BEHbI MpaBOi
FONIEHN B CTaAMM HajaNbHOM pekaHanusaunn. 'emonm-
HaMWYECKN 3HaYUMBbIX MPENATCTBUA KPOBOTOKY B Maru-
CTPaNbHbIX apTEPUAX HOT HE BblABMAN. PRtooporpadus:
04aroBbIX M UHPUABTPATUBHBIX U3MEHEHWN HE BbIABUAN.
PeHTtreHorpadua npaBoro 6enpa, roneHU, KONEHHOro
CyCTaBa, rOfIEHOCTOMHOIO CyCTaBa B [BYX MPOEKLMAX:
NpaBOCTOPOHHUI FOHAPTPO3 | CTENEHN. YIbTPa3ByKOBOE
nccnenoarme (Y3W) opraHoB 6pHOLLIHOM NONOCTU: NpU-
3HaKM KOHKPEMEHTA MKENYHOIO My3bIpA; reEMaHrMOMbI
nedeHun, cnneHomeranna. Y3 noyek: ynbTpa3ByKOBbIE
MPU3HAKN COJMEBbIX BKAHOYEHUN B HaLLEYHO-NOXaHOY-
HOWM cucteme nouek. Y3U numdoysnos: yBenUYEHHbIM
nMmdoy3en B MpaBoi NOAMBILLEYHON 061aCTU, eaNHNY-
Hble YBENMYEeHHblE NUMQOY3Nbl NPaBoW M NEBON Maxo-
BOM obnactn. Y3W MArkux TKaHen KONEeHHOro CycTaBa:
B MepeaHen nopdacumanbHOM NpeaHafKONEHHWKOBO
CYMKE, B NEPEAHEBEPXHEM NIATEPATIBHOM 1 MEANANIbHOM
3aBOPOTE, B MEPEAHEHUMHEM MEIMANbHOM 3aBOPOTE,
B 3alHEBEPXHEM fNaTepaNbHOM 3aBOPOTE OMpeAenaeT-
CA HENpaBUbHOM GOPMbI UAKOCTHOE 06pa30BaHUE C
HEOLHOPOLHbIM COLEPHMNMBIM CPEAHEN 3XOTEHHOCTH,
CMELLLAEMOE MPU KOMMPECCUU AaTUYMKOM. D30daroract-
pPOAYOAEHOCKOMNMA: MOBEPXHOCTHbIN racTpuT.

OCMOTp ApyruMM cneLMaancTamu

TpaBmaTtonor-opTones; B CBA3U C COXPaHEHWEM CTON-
KOro CMHOBWTa MPaBOrO KONEHHOrO CyCTaBa MOKa3aHa
MyHKUMA MPaBOro KOAEHHOro cycrasa. [MauMeHT oTka-
3ancA OT BbINOMHEHUA NYHKLUMK. [eMaToNor: NOCTremMop-
paruyeckas, »enesopgepuuntHan, donveso-gepuunTHan
aHemua. Cnnenomeranua. JlumbageHonatna NOAMbI-
LEYHOrO NMMMPATNYECKOrO y31a CrpaBa 1 NaxoBbx NMM-
daTnyeckmx y3noB Ha GOHE MEPUOAMYECKON OONE3HM.
Tepanest: CCJ1. OTOpUHONAPUHIONOr, YpONor, ractpo-
3HTEponor, ohTanbMONON: NAaTONOMMN HE BbIABAEHO.

Jla6opaTopHble JaHHble

npu nocrynneHuu B 'BB N:2

O6wunit aHanus Kposu: remornobux 89r/n, spu-
TpoumnThl 3.24x102/n, neiikoumntsl 5.42x10%/n, Tpom-
bountbl 317x10°/n, cKopoCTb OcCedaHWA 3pUTPOLUTOB
(CO3) 43 mm/y, obwwit 6enok 71.9 r/n, KpeaTUHWUH
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Puc. 1. Annapat ana nnasmadepesa «femmar.

67.7 MKMONb/n, ModeBuHa 4.7 mmonb/n, rntoko3a 4.56
MMOSb/ A, NPOKaNbLUMTOHWUH 1.6 Hr/mn, C-peakTuBHbIA
6enok (CPb) 93.73 mr/n, O-anmep 1791 Hr/mn, BUTaMUH
B,, 387 HI/Mn, CbIBOPOTOYHOE MENE30 2 MMONb/ N, po-
nveBan kucnota 2.57 Hr/mn.

HasHauyeHHOe neyeHune

donumesan KucnoTa, naHTonpososn, pebamunug, (Pe-
6aruT), Menokcukam, Ketoponak (npu 601eBOM CUH-
APOME), >eNe3a KapboKCMManbTo3aT (PEpUHMKEKT) B
[03VPOBKaX, COOTBETCTBYIOLLMX WHCTPYKLMAM MO MNpu-
MEHEHWIO NpenapaTos.

Ha ¢oHe neyeHwa pasBuncA MOHOAPTPWT MpaBoOro
KOMEHHOro CycTaBa, COMPOBOMAABLUMIACA NMXOPaLKOW
po 38.6°C, nokanbHOM KOMHOM runepemuen u runep-
TEPMWENA, OTEKOM TKaHEW B 061aCTV NPaBOro KONEHHOIO
CycTaBa, OTCYTCTBUEM [IBUMEHWI B KONEHHOM CyCTaBe, B
CBA3M C YEM MALMEHT HE MOT CAMOCTOATENBHO MepesBy-
raTbcA. JlabopaTopHble MOKa3aTenn, HECMOTPA Ha Kop-
PEKLIMIO aHEMUW, XapaKTEPK30BaNNCh HapaCTaHWEM pAaa
BOCMaNUTENbHbIX MapKepos: neikountsl 7.4x10%/n, re-
mornobux 112 r/n, aputpountsl 3.5x102/n, TpoM6OLMTHI
306x10°/n, CO3 55 Mm/u, 06imii 6enok 73.2 r/n, kpea-
TUHWUH 62.3 MKMONb/N, MoYeBUHA 4.6 MMONb/N, TAHOKO-
3a 4.3 mmonb/n, CPb 116.21 mr/n, O-numep 1986 Hr/mn.

BBMAy NpOTMBOMOKA3aHWM K HAa3HAUYEHNFO KOAXML-
Ha, a TakXe B CBA3W C aHEMMEN, OTCYTCTBUEM MpU3HA-
KOB FHOMHO-BOCMANMNTENBHOMO MPOLLECCca Kak MpUYMHbI
CWUCTEMHOI BOCMaNUTENbHOW peakLun, Ha3Hauunu ce-
aHcbl MembpaHHoro nnasmadepesa (MrMe) n npouenypeol
BHYTPWMBEHHOIO Na3epHOro obayyveHna kposw (BJIOK) ¢
LIeNbio KYMMpOBaHWA CUCTEMHOMO BOCMANeHWA 1 yaane-
HUA MPOLYKTOB MMPONTO3a.

Ona MMN® ncnonbsosanu annapat «femmay» (Puc. 1).
Mepen Havanom ceaHca Ml nNpeaBapUTENbHO MYHKTU-
poBafu W KaTeTepu3npoBanu nepupepryecKkyro BeHy
KybuTanbHbIM KaTeETEPOM AnameTpom 16F. JKcTpakop-

Puc. 2. Annapat 4na BHYTPMBEHHOrO NA3EPHOro O6NYyHYEHUA KpPOBWU
«J1a3mMmnKy .

nopanbHbIA KOHTYp MOAKNtOYANN C COBAtOAEHMEM MNpa-
BMJ aCeNTUKW.

Mpw ogHouronbHol nepdy3nm, HOMUHANbHOM NOTO-
ke KpoBU, coctaBnatoLiem 50-60 Mn/MuH, OgHOKpaTHO
nonyymnn 1200 mn nnasmel, ¢ 3ameteHviem 100 mn 20%
pacTtBopa ansbymuna 1 1000 mn 0.9% xnopuaa HaTpus.

BJIOK nposoaunn annapatom «Jlasmuky» (Puc. 2).
KpacHblii cBeT 1 ynbTpaduoneroBoe (YP) obnyyeHvie
KpoBW 3KkcrnoHuposany 20 M1H 1 5 MUH, COOTBETCTBEH-
HO. Vlcnonb3oBanw nasepHyto U3ny4atoLLyto ronosky KJl-
B/TOK-635 — 2 (KpacHbiii ceeT) 1 ronosky KJ1-BJIOK-365
-2 (Y& cnektp).

Ha cnepyrowime cytkm ot ceaHca MI® n BJIOK oTme-
TUAW KIVHWYECKYHO AVHAMWKY B BUAE KyNMpPOBaHUA 06-
LEA r’MNepTepMUmN, rMNEPEMUN KON, CHIMKEHUE BbIpa-
MEHHOCTN 60/1EBOrO CUHAPOMA, MALMEHT CMOT XOAUTH C
Onopon Ha Hory. OTEYHOCTb KONEHHOrO CyCTaBa 4Yepes
[IBOE CYTOK 3HAYUTENbHO YMEHbLIMACH (OKPYMHOCTb
KoneHa ymeHbLumnack ¢ 51 cm go 45 cm). PaHee Bo3poc-
Lme Mapkepbl BocnaneHua coctasunu: CPb 14.68 mr/n,
CO3 21 mm/y, O-numep 404.4 Hr/mn.

OTaanéHHble pesynbTaTbl OLEHWTb He yAanoch, na-
LMEHT OTObIN B ApYroe nevebHoe yYpemaeHne Ha 2-ble
CYTKM MOCNE BbINOMHEHWNA IKCTPaKOPMopanbHOM remo-
KOPPEKLIMN.

OBCY>K[1EHME

NepBble ynoMUHaHWA O 3ab6oNeBaHUM, MPOABAAIO-
LLEMCA NEPUOAMNYECKOV NTMXOPALKON 1 6ONAMM B NBO-
Te, OOHAPYKEHbI B aPMAHCKMX NETOMMCAX, OTHOCALLIUXCA
k XII B. («YTewweHune npu Anxopankax» Mxutapa Fepaum).
Mocne nybankaumin B 3apyberHbIX HayYHbIX CTaTbAX, B
KOTOPbIX COOBLLANOCh 06 OTKPLITHU FeHa, KOTOpPbIA AB-
NAETCA MPUYNHON, TaK HA3bIBAEMOW, «apMAHCKOM Me-
PUOLMYECKON BONE3HMY, 3TOT TEPMUH CTai LWIMPOKO
MCMOb30BATHCA B OTEYECTBEHHOW W PPaHKOA3bIYHON
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nutepatype. [lpyroe e€ Ha3BaHWE — «CPEAU3EMHOMOP-
CKas nuxopagka». B Hay4HoR nuTepaType 370 3abonesa-
HWE UMEET eLLE 60MbLLIE HAVMMEHOBAHWIA: MAapOKCM3Manb-
HbIi CMHAPOM [IXKeNHyaa-Mo3eHTanda, nepuoanyecKuin
NepPUTOHNT, cuHApoM PeiimMaHHa, 6one3Hb Curana-Ma-
My. BcTpedaetcA B OCHOBHOM Y HapOAHOCTEN, MPeAKM
KOTOPbIX WS Ha TEPPUTOPUN CPEANZEMHOMOPCKOTO
bacceiHa: apMaAH, eBpees, apaboBs, Typok u ap. [4].

B Poccumn BKnag B Hayano CUCTEMATMYECKOTO U3y-
4eHuA aToro 3aboneBaHna BHecna Wwkona E.M. Tapeesa,
COTPYAHUKM KOTOPOW MPEABOCXUTUIN MHOTME COBpE-
MEHHbIE NpeacTaBneHuns ob atolt bonesnu [4].

CCJ1 aBnaetca ofHUM U3 BPOMAEHHbBIX MOHOMEHHbIX
ayTOBOCMANWTENbHbLIX 3a60fEBaHWM, N4 KOTOPbIX Xa-
PaKTEPHO LIMKANYECKOE TEYEHWUE CO CMEHOW 3MU30L0B
CMOHTAHHOrO UK CMPOBOLIMPOBAHHOIO 06OCTPEHMA 1
CMOHTaHHOW pemuccun. Mpu OTCYTCTBUM afeKBaTHOrO
neyeHuna oboCcTpeHnii xapaktepHoit yeptoit CCJ1 apnaeT-
CA Pa3BUTUE OPraHHOM ANCHYHKLIMKU, NPEUMYLLECTBEH-
HO CBA3aHHOW C pa3BuTHeM AA-amwunougosa [1]. Mpu-
YMHOW 3a60N1€BaHNA ABAAETCA HACNEACTBEHHbIN AeeKT
pa3nnyHbIx y4acTkos reHa MEFV (MEditerranean FeVer),
PacrofoMeHHOro Ha KopoTkom nnedye 16— napsl xpo-
MOCOM. B pesynbraTe W3MEHAETCA CTPyKTypa 6enka nu-
pVUHa, KOTOPbIA YTPauMBaET PETYNATOPHOE BAUAHWE Ha
MHPNAMMACOMbI KNETOK — BbICOKOMOJIEKYNAPHBIE KOM-
MMEKCbl, KOTOPbIE aKTUBUPYIOT BOCMANUTENbHbBIE Kacra-
3bl 1 nHTepnerknH (U)-1B [1,2].

HekoHTponunpyemaa axktueauma MHNammacombl B
KOHEYHOM WTOre MPUBOAMUT K TMOENM UMMYHHbIX Kie-
TOK — nNuponTo3y [3]. NMoMMMO 3TOoro, aHoManbHbI 6e-
NOK MWUPWH YTPa4MBAET CBOE PErynaTOpHOE BAUAHUE
M Ha CUCTEMY KOMMIEMEHTA, YTO MPUBOAMUT K WU3ObITKY
aHadunoTokcmHa Cba, KOTOPbIN MOMET HaKamnAMBaTbHCA
B CEpO3HbIXx 060M0YKax W ABNATLCA CBOEOOPA3HbIM aT-
TPaKTaHTOM A1A KNETOK UMMYHHOI CUCTEMBI. 9TUM O6b-
ACHAETCA NPEBANMPOBAHNE CEPO3UTOB B KIMHUYECKOW
KapTuHe obocTpeHunit [4,5].

Cnepfyer OTMETUTb, YTO KIMHWYECKME MPOABNEHNA
3ab0n€BaHNA M NPOrHO3 OMNPEneNnAeTcA COBOKYMHOCTbO
dakTopoB: BMAa MyTaumu reHa MEFV, vHAMBMAYyanbHbI-
MW OCOOEHHOCTAMM MALMEHTOB, UX O6PA3OM KM3HW, 3h-
$EKTUBHOCTBIO MPOBOAVMON UMMYHOCYNPECCUBHOW 1
MpoTMBOBOCMaNMTENbHON Tepanuu. CerogHA 6asmncHbIM
npenapatom nedveHna CCJ1 ABnaeTca npenapar Hatypasib-
HOI'O NMPOUCXOXAEHNA — KONXMLMH, KOTOPbI Ha3HavaeT-
cA MaumeHTam noxmsHeHHo [1,5]. Kpome Toro, B Knu-
HUYECKYIO MPaKTUKY BHEAPAIOTCA TE€HHO-UHMEHEPHbIE
buonoruyeckne npenapatbl: MHrM6UTOpLI UJ-1p (Ka-
HaKknHymab), 6nokatopbl peuentopos WJ1-1 (aHakuHpa),
6nokatopsl peuentopos k UI-6 (tounnusymab). OpHa-
KO, MCMONb30BaHWE ITUX MPENapaToB HacToO OrPaHNYEHO
TPEOOBAHMAMMN K YCNOBUAM XPAHEHMA W 3HAYUTENbHBIM
4MCNOM MOBOYHbIX PEAKLMMA, B YACTHOCTU, WHPEKLIM-
OHHbIX OCNOMHEHWIA. [103TOMY aHTULIMTOKMHOBbIE Mpe-

napaTbl YaCTO MPVMEHAIOTCA B KAYECTBE BTOPOW MHUN
Tepanuu, Npu HENepeHoCHMOCTU MW HELOCTaTOYHOM
apdeKTe oT 6asnCHO Tepanmmn KONXMLIMHOM. B KayecTse
«pe3epBa» B TAKENbIX Cyyaax Npu HEIGEKTUBHOCTM
WM HEMEPEHOCHMOCTU NEPEUNCNEHHBIX CPEACTB MOMET
ObITb PaCCMOTPEHO HAa3HAYEHWE METOTPEKCATa U PUTYK-
cumaba. B cnyyvae pa3suTuAa AA-ammnonposa, a Takike
AnA NpOPUAAKTUKN €ro pa3BUTUA pacCMaTpUBAETCA Te-
panus, OkasbIBatoLLAA BAUAHME Ha 06Pa3oBaHNE aMUIO-
WAHBIX HUTER (AmmeTuncynbdokeua, pubpunnekc) [6].

MpaKTMyeckn Bo BCEX paboTax OTPaXEHO, YTO Kito-
4eBbIMM paKTOpaMu, BAUAKOLLMMU Ha NMPOrHO3 W Kaue-
CTBO MMW3HWM MALMEHTOB, ABAAIOTCA YaCTOTa, TAMECTb
W LIUTENbHOCTb MeprofoB 0BOCTpeHus 3aboneBaHuA
[1,4-6]. COOTBETCTBEHHO, MaKCMManbHO 6bICTPasA -
MWUHALMA 1/ AW YMEHbLUEHNE KOHLEHTPALIMK BELLECTB,
ydacTeytoLmx B natoreHese CCJl, Takux Kak 6enku cu-
CTeMbl KOMMIEMEHTA, CbIBOPOTOYHbI amMunnons A, BOC-
NanuTeNbHble LLUTOKMHbI, MPOAYKTbI MMPONTO3a, NOTEeH-
LMANbHO CHUMAET TAMECTb U ANWUTENbHOCTb NMEPUOAOB
o6ocTpernsa. OBbIYHO ANA LOCTUMMKEHWUA 3TUX Lenein ao-
CTaTOYHO MpUMeEHEHWA 6a3MCHON KONXMLUMHOBOW Tepa-
MU 1N SOMONHUTENbHBIE IKCTPaKOPMOpanbHble METOLbI
neyeHma He Tpebytotca. OaHaKo B NpUBEAEHHOM HabO-
AEHVUN CYLLLECTBOBANN OTPaHMYEHNA MaTOreHETNYeCKOMi
Tepanun: KONXWULUMH HE MPUMEHANN U3-3a UMEBLLIMXCA
LAHHbIX aHaMHe3a, aHeMWU U HKeNyLOYHO-KULIEYHbIX
HapyLLUEHW, a aHTULMTOKWMHOBbLIE MpenapaTbl — U3-3a
PUCKa Pa3BUTUA MHOEKLIMOHHBIX OCIOMHEHWIA.

MosToMy MpUMEHAA METOAbl SKCTpPaKopnopanbHOM
rEMOKOpPEKLUM 1 PpoToremoTepanm BO BpEMA NpUCTy-
na oboctpeHuna CCJl, pa3BuLueroca Ha GoHe nepeHe-
CEHHOrO paHEHWA, CTaBUIU LIEABIO HE TOMbKO 3NUMU-
HALMIO BbllUeyKa3aHHbIX GaKTOPOB, HO W UX AWMOLMIO
$M3NONOrNYeCcKUM pacTBOPOM M PacTBOPOM anbbymun-
Ha. OKnAanu, 4To CHWPKEHWNE COAEPHAHMA CTUMYAATO-
poB BblpaboTkn WJ1-1p NpuBERET K ObICTPOMY CHUMME-
HUFO €ro KOHLEHTpaLuW BCIEACTBUE YAbTPAKOPOTKOIO
nepuopa nonypacnaga. B 1o »e Bpems ynaneHue 6onee
30% obbema LMpKyNMpyHOLLIEH MNa3mbl HE paccMaTpyBa-
NN 13-3a pucKa noTepb $akTOPOB CBEPTbIBAHUA, NMMY-
HOrNOBYNMHOB ¥ MOTEHLMANbHbIX OCNOMKHEHWIA B BUAE
aKTUBALLMWN PEAKLMWIA, B T. Y. ayTOMMMYHHbIX, CBA3aHHbIX
C TpaHChY3MEN CBEME3AMOPOMKEHHON MNA3MbI.

B KOHCEHCYyC-pekoMeHAaLIMAX aMEPUKAHCKOrO 06LLe-
ctea adepesa (ASFA) 3a 2023 roa Bonpoc npuMeHeHus
nnasmadepesa (M) npu CCJ1 He paccmaTtpusanca [8], a
B KAMHUYECKNX PEKOMEHALIMAX 3TOrO e ObLLEeCTBa 3a
2019 rop M ana nedeHna AA-amunonaosa, Kak cnei-
CTBMA XPOHWYECKMX BOCMANUTENbHbIX 3a00NeBaHUiA, B
ToM yucne n CCJ1, He pekomeHAoBaH [7]. B knuHuye-
CKMX pekomeHAaumax MUHUCTepCTBa 3[paBOOXpaHEHWA
P® 2023 roaa (MpYMEHEHNE KOTOPbIX OTIOMEHO) MO e~
veHuto aetert ¢ CCJT Bonpockbl 3pdEKTUBHOCTU IKCTpa-
KOpMopanbHbIX METOAMK TaKKe He paccMaTpusanuce [6].
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B TO e Bpema OOHapy»Kuau eOVHCTBEHHYKO CTa-
TbtO KOMNEr U3 ApMeEHUW u M3pauna, onybnmkoBaHHYHO
B International Journal of Rheumatic Diseases B 2017
rody, rae aBTopbl 3a[aBanCb BOMPOCOM O BO3MOMHO-
CTW nposeaeHunsa ceaHcos MNP npu oboctpennn CCIT B
CNy4ae HENEepeHOCUMOCTU WU HEBO3MOMHOCTU MpO-
BEAEHMA MaTOreHETUYECKON Tepanuun. B Kayectse wn-
NHOCTPaLLIMKN aBTOPbI MPUBENM [Ba Clyyaa 3PPEKTUBHO-
ro npumeHeHua Md: nepsbiit y S1-neTHEro My>KUmHbl C
TAKENbIM TedeHnem CCJI, KOTOopbIA HE MOT NMPUHUMATb
KOMXULMH MU3-33 NONNBANEHTHON anjepruu B BUAE OTE-
Ka KBuHKe. MNaumneHTy 6bin0 nposefeHo 8 ceaHcos M
B TeueHne 1 mecAua C pe3ynbTaToM B BUAE 3aTAMHON
pemMuccum 3abonesanHna Ha 11 Mecaues 1 Hopmanusauum
nabopaTopHbIX MOKa3aTenen.

BTopoit cnyyait appekTBHOro npumeHeHus Mae obin
3apUKCMPOBaH PETPOCMEKTUBHO, MPW aHANN3E TeYeHUs
3abonesanua y 17-neTHew aesylwkn. B cBaA3n ¢ runepan-
arHOCTUKOW BacCKy/InTa B AETCKOM BO3pacTe €l MnpoBo-
amance ceaHcbl M ¢ knnHmnyeckum addextom. Mocne
MOCTaHOBKM BepHOro AvarHoda CCJ1 maumeHTke 6bin
Ha3HaYeH KONXMUMH C xopolwum addekTom; MNP 6onee
He nposoamnca. Npu 3ToM aBTOpbl CBA3bIBANU IGdeKT
OT MpoLeaypbl HE TOMbKO C NUMWUHALMEN BOCMann-
TENbHbIX LIUTOKMHOB M NMPOAYKTOB BOCMANEHUA, HO U C
noTeHUManbHOM cTabunmusaumen c|>yHKLu/|17| PETUKYNO-
SHAOTENNANBLHON CUCTEMDI, YTO BO3MOMHO W MPUBENO
K AAuTenbHOM pemuccun 3abonesanua. B To xe Bpema
aBTOpbl NOAYEPKMBANMN, HYTO PELUEHWUE O MPUMEHEHUU
[P B KayecTBe LONONHUTENBHOIO METOAA NIEHYEHUA NMPU
CCJ1 LOMKHO NPUHUMATBLCA MHAMBUAYanbHO [9].

Y10 Kacaetca BJIOK, To npuHmmas pelueHne o fobas-
NEHUN JAHHON METOLNKN B CXEMY JIEHEHUA, YUIN OTeYe-

CTBEHHbIN OMbIT MPUMEHEHNA BHYTPUBEHHON Na3epHON
TEpPaNUn Npu peBMaToONAHOM apTpUTE, OTPAMKEHHbLIN B
KnrHuyecknx pekomengaumax [10]. Bospeinctene BJIOK
BONMHOI KpacHoro ugeta 635 HM, MolHOCTbIO 1-2 MBT
BPEMEHEM 3KCMO3MLIMKN 15 MUH, 1 YP-nasepHbIM CBETOM
C JANHOM BOMHbI 365 HM, MOLLIHOCTbIO Ha BbIXOAE OJHO-
pasosoro csetosofa 1.0 MBT, BpemeHeM akcnosnumm 5
MWH YepenoBaHvem 4epes fieHb, kypcom 10 mpouenyp
B KOMMEKCHOM Tepanun 60fbHbIX PEBMAaTOWAHbLIM ap-
TPUTOM OKa3bIBAET BJIMAHWE HA BOCMANUTENbHbLIE NMPO-
LlecCbl — CMoCco6CTBYET AOCTOBEPHONM HOPManM3aLmm
COAEPMAHUA MPOBOCMANUTENbHBIX 1 NPOTUBOBOCMNANN-
TENbHbIX LIUTOKMHOB, CHUMEHWIO KOHLIEHTPALMW MpPO-
TUBOBOCMANIUTENBHOIO LIMTOKUHA NENT1HA, HOpManun3sa-
LMW COAEPMaHUA TNIMKO3aMUHOIIMKAHOB, YTO B LIENIOM
MPUBOAUT K CHUMKEHWIO aKTUBHOCTM 3ab0neBaHmA, 06b-
EKTUBMPYEMOMY C MOMOLLLIO MHAEKCA DAS28, a Takke
CMOCOOCTBYET YAYYLIEHUIO KAYECTBA KU3HM OOMbHbIX
MO [JAaHHbIM CMNELMATN3NPOBAHHOIO OMpocHMKa HAQ
[11]. Kpome Toro, uenbto Tepanuu 6610 BOCTUMKEHWE 1
Apyrux cuctemHbix 3pdexToB BJIOK, Kak KOMMOHEHTa
peabuANTaLMOHHON NMPOrpaMmbl MaUMEHTa C XMPYpru-
yeckor natonorueit [10,12].

MoaTepanan 3GpdEKTUBHOCTb M 6€30MaCHOCTb NpU-
MeHeHuA nnasmadepesa v doToremMoTepanunm B KOM-
NNeKCce neyYeHus naumeHTa C 0bOCTPEHWEM CEMENHO
CPEAN3EMHOMOPCKOV NUXOPaAKK, 3a601eBaHNA MOHO-
FEHHOI ayTOBOCMANUTENbHON NPUPOAbI, MPY HELOCTYM-
HOCTW UNN HeIPPEKTUBHOCTM 6A3NCHON Tepanum Kon-
XVLIMHOM.
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Femokoppekuua v potoremotepanua npu CCJ

EXTRACORPOREAL HEMOCORRECTION AND
PHOTOHEMOTHERAPY AS COMPONENTS OF TREATMENT
OF A PATIENT WITH EXACERBATION OF FAMILIAL
MEDITERRANEAN FEVER
CLINICAL OBSERVATION

Oleg Perov!, Sergey Larichev!, Ashkhen Khosrovyan'?,

Dmitry Ostapchenko?, Dmitry Perov', Svetlana Danielyan*
"Hospital for War Veterans No. 2, Moscow, Russia

2 Skobelkin Scientific and Practical Center of Laser Medicine,
Moscow, Russia

3 Pirogov Clinical Hospital No. 1, Moscow, Russia

4 Medical College No. 5, Moscow, Russia

ABSTRACT

Familial Mediterranean fever (FMF) is one of the congenital
monogenic autoinflaimmatory diseases. The cause of its de-
velopment is an inherited defect in various parts of the MEFV
gene, resulting in an altered structure of the pyrin protein,
which loses its regulatory influence on cell inflammasomes,
ultimately leading to immune cell death — pyroptosis, accom-
panied by a local and systemic inflammatory response. We pre-
sented an example of successful treatment of a patient with
exacerbation of FMF after military trauma, with limitations to
pathogenetic therapy with colchicine, which was treated with
sessions of plasmapheresis and intravenous laser irradiation of
blood to control the inflammatory response.

Keywords: familial Mediterranean fever, colchicine, plas-
mapheresis, intravenous laser irradiation of blood
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ABCTPAKT

B craTbe NpenctaBneH peakuii KIMHUYECKWUIA Cry-
Yai KuweyHon metannasmmn (KM) mMouesoro nysbipa C
BOBMIEYEHMNEM YCTbEB O60UX MOYETOUHMKOB Y MaLMEHTa
46 net. OnucaHbl ANArHOCTUYECKMUE METObI, BKIFOYas
MarHUTHO-PE30HAHCHYKO TOMOrpaduto, LMCTOCKOMMIO
M TUCTONOTMYECKOE WCCNEfOBaHWEe, MOATBEPAMBLUNE
amarHos. MoayepKnBaeTca BaXHOCTb AnddepeHumans-
HOM AmarHocTukn KM c apyrmmn HOBOO6pa3oBaHMAMU
MOYEBOrO My3bIPA, a TakMHKeE HEOOXOAMMOCTb XMPYpruye-

CKOrO NIEYEHNA — TPaHCYPETPaNbHOM pe3eKLmMm. Pesynb-
TaTbl UMMYHOTMCTOXMMWUYECKOrO aHan3a (MoNoMnTENb-
Hoe okpalumBaHue Ha CK7, CK20 n CDX2) noatsepamnnm
LOOPOKAYECTBEHHDBIN XapaKTep MoparKkeHua. [launeHT
HaXOAMNCA NOA AMHAMUYECKMM HabntoaeHvem 6e3 npu-
3HAKOB peumanBa yepes 3 Mecalla.

Knroudesole cnoea: KuweyHas memanadasus, Moye-
80U ny3bipb, XKesne3ucmsit uucmum, mpaHcypempase-
HQaA pesekyus, UMMYyHO2UCMOXUMUA.

BBE[1EHUE

3a nocnegHee AECATUNETVE, B CBA3U C aKTUBHbLIM
Pa3BUTWEM W BHEAPEHMEM HOBbIX CTaHAAPTOB AMarHoO-
CTUKM 3a60NEBAHNIA OPraHOB MOYEBbLIAEANTENLHON CU-
CTEMbI, OTMEYaeTcA pocCT 3ab0neBaeMoCTV HOBOOOpa-
30BaHMAMU MOYEBOTO My3blpA. COrNACHO KNUHUYECKNM
pexkoMeHJaLmAaM MuHMcTepcTea 3apaBooxpaHernsa Poc-
cuiickoit deaepaunm (KP M3Pd) 2023r., ypoTennanbHas
KapLMHOMa ABNAETCA Hanbonee YacTo BCTPEYatoLLMMCA
NaTOrMCTONOrMYECKOM TUMOM OMyXONen MOYEBbIBOAA-
LWMX NyTeR, B YaCTHOCTW MOYEBOro My3blpA, ¥ MO pac-
NPOCTPaHEHHOCTM 3aHUMAET 7-€ MECTO B CTPYKTYPE OH-
KOMaTONOrUn y MyX<4nH u 17-e mecto y »keHLmH [1]. Pag
OTEYECTBEHHbIX 1 3apyOEXHbIX aBTOPOB, B CBOUX PETPO-
CMEKTUBHbIX NCCNEA0BAHMAX, OTMEYAOT, YTO B MOYEBOM
My3blpe, MOMUMO 3710Ka4YeCTBEHHbIX HOBOOOPa30OBaAHMIA,
MOTYT Pa3BMBaTbCA HECKONBKO TUMOB JO6pOKaYeCTBEeH-
HbIX OMYXONEN, Taknx Kak prbpoma, Mnoma, prbpomMmnk-
COMa, FEMaHr1oMa, a TaKMKe pas3fnyHble BUAbl HEBPU-
Hom [2,3].

NobpokayecTBeHHbIE HOBOOOPa30BaHUA MOYEBOrO
My3bIpA BCTPEYAOTCA KPaHE PEAKO U COCTaBNAIOT BCEro
1-5% ot BCex onyxoneit Mo4eBoro ny3bipa [2]. Mo KanHm-
YECKOMY TEYEHMIO, B BOMBLUMHCTBE CyyYaes, AOOPOKa-
YECTBEHHbIE OMYXOIM MOYEBOTO My3bIPA CXOLHbI CO 3110-
Ka4yeCcTBEHHbIMU. bonee Toro, OHM MMEIOT OAVHAKOBYHO

CUMMNTOMATUKY, MPUCYLLYHO HE TONbKO OHKONOTMYECKNM
3a6oneBaHnAM OpraHoB MOYEBbIBOAALLENA CUCTEMBI, HO
W BOCManUTenbHbIM. B MmopaBnarolwem 60MbLIMHCTBE
Cly4aes, Nto6ON NaTONOMMYECKMA MPOLIECC B MOYEBOM
ny3blpe NPOABNAETCA TOTASIbHON remMatypuern n ansypu-
YECKMMM paccTpONCTBamMu (CTPaHTypua W Ap.), a Tak-
e 00MnafaeT CneLnPpryYecKUMN PeHTrEHONOM HECKUMU
npusHakamu [2,3].

HenoctaTouHbIi 06BEM 3HAHWI O AMArHOCTUKE, Ne-
YEHWK, a Takxke NPoPUNAKTUKE PELMANBMPOBAHMA AO-
OpoKayecTBeHHbIX 06pa3oBaHMini MOYEBOTO My3bIPA MOA-
TaNKWUBAET UCCNENOBATENEN K U3YYEHUIO U My6ANKALMY
PEAKUX KNMHUYECKUX cryvaeB. B 6onbLUMHCTBE paboT,
Pa3MELLEHHbIX B OTKPbLITOM [OCTYME, OMWCHIBAETCA Ki-
weyHaa meTtannasma (KM) moyesoro nysbipa [2,3].

KM MoueBoro ny3blpa — L0O6POKaYeCTBEHHAA »Kene-
3ucTan npoavndepauya, Npu KOTOPOR YPOTENWIA BbICTU-
NAETCcA IMNUTENNEM KULLEYHOro TUMa. MCTonornyecku
KM npeacrasneHa 60KanoBWAHbIMK KneTKamu (OTaenb-
HbIMWU MAN CKOMAEGHUAMM), CEKPETUPYIOWMMU MYLIUH 1
3aMeLLAtoLLIMMIN MOBEPXHOCTHYIO CIM3UCTYHO OBOMOYKY,
a Takke rHésgamm GoH bpyHHa (ckonneHnem KneTok ne-
PEXOAHOrO 3MUTENUA B COOCTBEHHOM CMOE CU3UCTOM
0607104KM MOYEBOro My3bipA). B pase cnyyvaes KM mo-
MET COMpPOBOMAATLCA MENE3NCTbIM LIMCTUTOM, Xapak-
TepM3yroLLMMCA 0Bpa3oBaHNEM MENEIUCTbIX CTPYKTYP B
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KnuweyHas metannasna MO4eBOro ny3bips

COOCTBEHHOW MNACTUHKE CNU3UCTOM 0BONOYKM B MHE3-
nax GoH bpyHHa, UMEOLLMX BHYTPEHHIOK BbICTUNKY 13
cTonbuaThix UM KyGOBUAHbIX KNETOK, CBA3AHHbIX Nepe-
XO[HbIMU KNeTKammn Ha nepudepuun. CoveTaHne 3Tux na-
TONOT WA LOCTaTOYHO BCTPEYAETCA JOBOBHO peaKo [2,3].

Llenb uccnepoBaHusA: YyyliTb KAYECTBO OKa-
3aHWUA XMPYPrUYECKOM MOMOLLM MauueHTam ¢ Ao6po-
KauyecTBeHHbIMU 06Pa3oBaHMAMMK, B HacTHOCTU ¢ KM
MOYEBOrO My3blpA, MOCPEACTBAM pa3bopa M aHanu3a
KNMHMYeckoro ciydas KM ¢ BoBiieUeHUEM YCTbEB 060X
MOYETOYHUKOB.

MATEPWUAJIbI N METO/1 bl

MpencraBneH KnMHWMYeCKkuii cnydan KM mo4veBoro
My3bIpA C COMYTCTBYIOLLUMUM MENE3UCTbIM LIUCTUTOM Y
MYX4MHbI 46 NeT, HaXOAMBLUErocA Ha NeYeHun B ypo-
norn4eckom otaenennn Knuuumkn mum. lNetpa Bennkoro
¢ 20 no 25 Hoabpa 2024 ropa v ¢ 18 no 24 despans
2025 ropa.

MoBofoM A O6paLLeHNA MOCAYXKMAN »anobbl Ha
remMaTypuro, y4all&HHOE 1 6ONE3HEHHOE MOYEUCIYCKa-
HUE, a TaKKE HAa HEOOXOANMOCTb MPEPbIBAHNA HOYHOIO
CHa [1A OMOPOXKHEHWA MOYEBOro My3blpA A0 9 pa3 3a
HOYb. PaHee mauveHT B ambynaTOpHOM MOpALKE Mpo-
XOAMN NIEYEHWE MO MOBOLY XPOHWYECKOro MpocTtaTuTa,
LMCTHTA, C LOCTUPKEHWNEM BPEMEHHOMO MONOKUTENbHO-
ro apdexra.

AHaMHeCTUYeCKMe AaHHble 683 0COOEHHOCTEN: HEKy-
pALLMIA, POANNCA B MONMHOM CEMbE, POC W Pa3BMBaCA
NpaBuibHO. HaCNeaCTBEHHBIM U aNNeEPronormyecKni
aHaMHE3bl HE OTArOLLIEHBI.

Ha MOMEHT NepB1YHOrO OCMOTPaA W3 NIEKAPCTBEHHbIX
CPEACTB NauMeHT npuHumMan al-agpeHobnokatop (Tam-
cynosuH 0.4 mr) 1 pas B CyTKkM YTPOM B Te4YeHMe 2-x NeT.
Bce ncenenosaHma npoBoanMnnCh B COOTBETCTBUU C KP
M3P®d «Pak mouesoro nysbipa» 2023r.: ¢usmkanbHoe

obcnenosaHune, obwwmin aHanms kposu (OAK) 1 moun,
OUOXMMUNYECKINIT aHaNN3 KPOBU (MOYEBMHA, KPEATUHUH,
C-peaKTUBHbI 6€N0K), Koarynorpamma, ynbTpasBykoBoe
nccnenoarme (Y3M) nouek, npeactaTenbHoOM Xenesbl u
MOYEBOro My3blpA C OMpeAeneHneM OCTaToOuHOW MOuK
(aboOMVHaNbHbIM  JATHMKOM), MarHUTHO-PE30HAHCHaA
Tomorpadus (MPT) opraHos manoro Tasa (GE Signa HD
1.5T) opraHoB mManoro Tasa B Tpéx NMPOEKLIUAX, Cpe3amu
4 MM C BHYTPUBEHHbIM 6OIOCHBIM KOHTPACTUPOBAHN-
€M rafloBucToM (rafobytpon) B gose 7.5 mr (Mmnynb-
CHble nccnefosanva B pexkumax T1, T2, fat sat, DWI),
LMTONOTUYECKOE UCCNELOBAHME MOUU, YPODNOYyMETPUA,
LMCTOCKOMUA C TPaHCYpeTpanbHOM pe3eKLmell CTeHKM
MOYEBOrO My3blpA C UCMOAb30BAHNEM GUNOAAPHOrO pe-
3ektockona Karl Storz 26CH ¢ noctosaHHo nppurauue
pum3nonornyeckoro pacrsopa, buoncus.

Mo pesynbTaTaM NabopaTOpHbIX WCCAELOBAHUIA
BbIABEHO:

O6wmit aHanu3 moum (OAM): neiikountypua (15-
20 B none 3peHwA), He3HauMTENbHaA NPOTENHYPWA, BaK-
TEPUYPUA.

bakTepuonoruyeckuit mocee Mouu (nposenéH
B nepuop, o60CTpeHUs): BbILENEH MUKPOOPraHU3M:
Escherichia coli (kuleyHas nanoyka), KOHLEHTpaLuA:
105 KOE/Mn. YyBCTBUTENBHOCTb K aHTMOMOTMKAM: YyB-
cTBUTENbHA: GOCHOMULMH, HUTPOPYPAHTOMH, LEPUK-
CWM; DE3UCTEHTHA: aMMULMANUH, LMNPOGNOKCALIMH.

¥Y3W: nonnnoBuaHoe yTonLLieHne 3afHel CTEHKN MO-
4eBOro Ny3blpA B 061aCTV TpeyronbHuKa JIbeTo.

YpodnoymeTpuaA: MakcvManbHas CKOPOCTb MOTOKa
moun (Qmax) — 12.1 mn/c, obuuee spemsa — 30 cek., 06b-
€M Moyeuncnyckanua — 363 mi.

MPT: o6pa3oBaHue 130/TMNOUTEHCHBHOIO CUrHana
no T2 BW, paamepom o 1.4x1.1x3.2 cm, HakannueatoLee
KOHTPaCTHOE BELLECTBO, fOKanu3ytolleecaA B 0bnactu
TpeyronbHuKa JIbeTo, B HEMOCPEACTBEHHOM 6AM30CTU C
YCTbEM MPaBOro MOYETOYHMKA (Puc. 1).

Puc. 1. MarHUTHO-pe3oHaHCHaA TOMOrpamMMa OpPraHoOB Masnoro Tasa B akcuanbHom (A) u carutTanbHom (Bb) cpesax. CTpenkoi o603HaueHo

HOBOOGpa3oBaHue pasmepom o 1.4x1.1x3.2 cm.
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Puc. 2. Lnctockonua. TpaHcypeTpanbHaa pe3eKkuma CTEHKN MOYEBO-
ro ny3bipa. OnyxonesnaHoe BbICTUNAHWE B MONOCTU MOYEBOIO My3bl-
pa (A); noannosmaHoe 06pa3oBaHNE B NPOEKLMUN AeHOPMMUPOBAHHDBIX
YCTbEB MOYETOYHMKOB, TPaHCypeTpanbHaa pe3eKLmnA HOBOObpa3oBa-
HWA B 06AaCTK TpeyronbHMKa JIbeTo 1 B NpoeKLVn AepOPMUPOBAHHDBIX
YCTbeB MOYETOUHMKOB (B, B, T).

Puc. 3. Cim3ucras 060104Ka MOYEBOTO My3bIpA CO CKOMIEHUEM Bbi-
COKMX CTONGYATBIX 1 GOKANOBMAHbBIX KNETOK C 3aMETHOM MpOoayKLmei
MyLMHa, HaMOMUHAIOWMX SMUTENNIA TONCTOR Kuwkn. OKpacka rema-
TOKCUAVHOM 1 303MHOM. YBennderme x500.

KoHcepBaTMBHOe nlevyeHMe: aHTvOaKTepuanbHas
TEpanuA (C Y4YETOM YyBCTBUTENbHOCTU): HOCHOMMULIMH
(MoHypan) 3 r ogHOKpaTHO — CTapToBasA Tepanua. Janee
HUTpodypaHTouH (PypagoHnH) 100 Mr 2 pasa B aeHb, 7
OHewn.

MauneHTy Nno noBofy MOJO3PEHUA HA OMyXONb MO-
4YEBOro My3blpA Nof, SHAOTPaxXeaibHON aHECTE3NEN NPO-
BEAEHO OMEepaTUBHOE JIEYEHUE — TpaHCypeTpanbHas
pE3eKLIMA MOYEBOIO My3blpA. [pu MaKkpOCKOMUYECKOM
MCCNELOBAHMMN PE3EKLIMOHHOrO MaTepuana obHapyMe-
Hbl OMyXON€eBMAHblE 0O6Pa30BaHMA MAOTHOINACTUHECKON
KOHCUCTEHLUW, 6ENecoBaTO-KOPUYHEBOrO LBETa, C
oYaramv KpoBomanuAHui (Puc. 2).

CTeHKn 06pa30oBaHUA ObIMM MCCEYEHbl B Mpeaenax
3[10POBbIX TKAHEN W HaMpaBNEHbl Ha TMCTONOrNYECKOe
nccnefoBaHme. TeXHUYECKON OCOBEHHOCTbIO AaHHOM
onepaLuy  ABMNOCL BbLIMOIHEHNE PE3EKLMN  HOBOO-
Opa3oBaHMA B HEMOCPEACTBEHHON 6GIU30CTU C YCTbA-
MW 0BOMX MOYETOYHUKOB. B CBA3W C BBICOKUM PHCKOM
pa3BuTWA MapoHedpo3a 6bunatepanbHO YCTAHOBNEHbI
MOYETOYHUKOBbIE CTEHTbI N5 CH nog, peHTreHonornye-
CKMM KOHTPOJIEM.

YctaHoBNEH ypeTpanbHbiv katetep Ponea Ne18. [nn-
TENbHOCTb  KAaTETEPM3ALIMM  MOYEBOrO My3bIpA MOCne
onepaumu coctasuna 2 gHa. Mocne yoaneHwa ypetpanb-
HOIO KaTeTepa BOCCTAHOBIEHO CAMOCTOATENBHOE MOYe-
ncnyckaHune. JantenbHOCTb rocnuTanm3aumm cocraBuna
5 KOMKO-[HEN, OCNOMHEHUI NOCNe onepaLum, OTKNo-
HEHWIA OT HOPMaNbHOrO TEYEHUA MOCNEONEPALUOHHOTO
nepuopa He Habntofanocs.

[MCTONOrMYECKOe WCCNEAOBAHUE YAANEHHOTO Ma-
Tepuana npoBOAWMAN C OKPaCKOW TFeMaTOKCUIVHOM W
303UHOM. [1py MUKPOCKOMUYECKOM WMCCNEROBaHNMN 06-
HapyeH MeNesnctbii umctnT ¢ KM. Thé3aHaa nponu-
depaLma ypoTenmanbHbIX KNETOK C »KENE3NCTON MeTa-
nnasunen. Menesbl OKPYrnon 1 pasBeTBNEHHOW GOpMbI,
BbICTNIaHbl KNETKAMU KyOUYECKOW U LIMAMHOPUYECKON
dopmbl. YuacTku KM. Knetku 6e3 atunum, Gurypbl Mu-
T03a OTCyTCTBYIOT (PUC. 3).

HanbHeENLWNn UMMYHOTUCTOXUMUYECKUIA aHaNN3 no-
Kasafl 04aroBOE MONOMMUTENLHOE OKpaluuBaHune Ha CK7
n CK20. Takke Habntopanock AAEPHOE OKpaLLMBaHWE Ha
CDX2. beta-KaTeHUH Noka3an MeMbpaHHOE, HO He Afep-
HOE OKpaluMBaHWe, MO3TOMY Obil MPEANOXKEH AWMarHO3
KWLLIEYHOW MEeTannasuu, BO3HUKLIEN Ha POoHE Kene3n-
CTOro UMUCTnTA.

Mpy KOHTpONbHOM ObCnefoBaHUM, udepe3 3 mecA-
La, BKIOYatoLLeM o6LLMe aHanu3bl KpoBM 1 Mouu, Y3
OpraHoB MOYEBbIBOAALLEN CUCTEMBI, YPODNOYMETPUIO
M umcTockonuto. Mpu3HakoB peumansa 3abonesaHuA
He obHapyxeHo. OAK: B npefenax BO3PacTHOW HOp-
Mbl. Jleiikoumntsl 6.2x10°/n, remornobun 145 r/n, CO3
5 Mm/4. OAM: npo3payHas, 63 NaTonormyeckmnx npw-
mecen; nenkountbl — 0-2 B none 3peHuns, 3puTpoLUThI
— eAVHWUYHble, BaKTepuit He BblABNEHO. Y3W nouek u



T. Hazapos u ap.

KnuweyHasa metannasna MO4eBOro ny3bips

MOYEBOTrO My3bIpA C OMNPENENEHNEM OCTAaTOYHOW MOUMU:
dopmMa 1 KOHTYpPbl MOYEBOTO My3bIpA YETKWUE, CTEHKMU
6e3 ouvaroBbix yTonleHuin. CTeHTbl B MpOCBeTE MoYe-
BOrO My3blpA OMPEAENAOTCA C 06eUxX CTOPOH. JIoXaHKM
HE paclUMpeHbl, NPU3HaKoB ruapoHedpo3a He BblABIE-
Ho. O6BEM MOYEBOrO My3bipA A0 Moyencnyckanua — 410
MA, octatoyHasa moya — 15 mn. Ypodnoymerpua: Qmax
-18.4 mn/c, 06BEM MoyencnyckaHua — 390 mn, Bpema —
24 cek. HecMOTpA Ha HanMyue CTEHTOB, NMOKa3aTeNn Co-
OTBETCTBYIOT YAOBJETBOPUTENLHON YpoanHamuke. MPT
OpraHoB Maforo Tasa: naToAOrMYECKMX 06Pa3oBaHUI B
CTEHKE MOYEBOTrO MNy3bIpA He BblABAeHO. CAnancTas pas-
HOMEPHOM TONWMHbI, MMMbOY3nbl — 6e3 natonoruu. Mpu
LIMCTOCKOMUUN CAN3NCTAA YPETPbI HAa BCEM MPOTAMKEHUM
bnegHo-po3oBan, rMagkas, C YMEPEHHO BbIPaXKEHHbIM
COCYAMCTbIM PUCYHKOM. TpOCBET YPETPbl MPOXOAMM,
CTpUKTYp 1 aedopmaumnii HeT. LLeka Mo4YeBOro ny3bi-
pA BOPOHKOOOPa3HOM GpOPMbI, CMbIKAETCA MOMHOCTHIO.
Cnusmucraa MOYEBOro My3blpA po3oBas, 6GrecTtallan,
CKMaflyaToOCTb PaBHOMEPHO PacrpaBfAeTcaA Npu Hanon-
HeHnn. COCyaNCTbIN PUCYHOK YETKNIA, 63 y4aCTKOB M-
NEPBACKyNAPU3aLLIMN UW KPOBOM3NUAHWIA. TPEYroNbHMK
JIbeTO C pPOBHBIMU KOHTYpamu, CAM3UCTaA 34ECh C NEr-
KWM yCUNEHWEM BaCKyNApU3aLIK, OTMeYatoTCA 6eneco-
BaTble pyOLIOBbIE M3MEHEHMA B 06NACTY PE3EKLIUN. YCTbA
MOYETOYHUKOB CUMMETPUYHbI, PACMONOMKEHBI TUMNYHO.
M3 ycTbeB 060MX MOYETOUHWNKOB BU3Yanu3npyroTca Anc-
TaNbHbIE KOHLLbI MOYETOYHUKOBbIX CTEHTOB. C MOMOLLLbHO
LMMLOB MO TUMY «KPOKOAM» MOYETOUHWNKOBbIE CTEHTbI
6binn yaaneHsl. MNatonornyeckux obpas3oBaHuii, AMBep-
TUKYNOB, KAMHEM, A3BEHHDBIX AePEKTOB HE BbIABNEHO.

OBCY>XK[1EHUE

KM mou4eBoro nysbipa OMpeaenfaerca Kak MmeTanna-
CTUYECKOE W3MEHEHWE YPOTENUA CNU3UCTON TONCTOM
KWULLIKW 1y 60KanoBUAHBIMW KNETKaMU B rHE3AaX bpyH-

Ha [3]. YaLle BCEro oHW BbIABNAKOTCA B MOYEBOM Tpey-
FONbHUKE, HO TaKMKe MOTYT NIOKANN30BaTbHCA B MOYETOY-
HUKe ¥ MoYeYHoM noxaHke [3]. YacToTa 3abonesaemMocTy
KM coctasnsaer 0.1-0.9% 1 yBenuumsaetca ¢ BO3pacTom;
Yallle BCEro BCTPEYAETCA B MATOM U LLUECTOM AeCATHE-
TnAX #n3nn [3,4]. Cuutaetca, 4to 3tmonorus KM cas-
3aHa C XPOHMYECKMM BOCMaNEHNEM MOYEBOrO My3blpA,
a paKTopaMu pucka ABNAKOTCA: IKCTPODMA MOUYEBOro
ny3bipA, HeGpONUTMa3, Ta3oBblil NMMNOMATO3 U HENPO-
reHHble AMcdyHKUMKM MoyeBoro nysbipa [4]. Tucronoru-
deckn KM 1 MyumMHO3Has LMCTafeHOMa BbIrALAT CXO-
UMK, C NPU3HAKaMU YNOPALOYEHHOTO PacroNOKeHNA
Menes, oTcyTCTBrEM Bonee Yem NErKon aTunmMmn KNeTok
M OTCYTCTBMEM WMHBA3MU, 4TO CBUAETENLCTBYET B MONb3Y
nepeoro avarHosa [5]. MonokutenbHoe oKpaliMBaHue
6enkos CDX2 n CK20 npucytctayet B KM, HO oTcyTCTBY-
€T Npyu Mene3ncTom umctute [6].

CyLLECTBYIOT MPOTUBOPEUMBLIE AAHHBIE O TOM, ABAA-
etcAa av KM npefpakoBbiM MOPaXKeHUEM afeHOKapLy-
HOMbI. Ha MUKPOCKOMUYECKOM YPOBHE MO3NTUBHOCTb K
ALLEPHOMY P-KaTeHUHY MpeanonaraeT MoTeHLManbHyro
BO3MOMHOCTb KM nporpeccupoBath B 3N10KAaY€CTBEH-
HYIO OMYXOMb; aHANOMMYHbIA CUTHANbHbIN MEXaHWM3M Ha-
bntofaerca npu nuulesoae bappetta u ageHokapLmMHO-
me nuesona [2,7].

Haw cny4ai nopyepkmsaetr, 410 KM MoueBoro ny-
3bIpA MOXET OblTb TPYLAHO AMArHOCTMPOBAHA MaKpO-
CKOMWUYECKMN MO CPaBHEHWIO C APYrUMU TUMUYHbIMU
HOBOOOPA30BaHMAMM MOYEBOrO My3blpA, a CIELOBa-
TeNbHO TPeBYeT rMCTONOrMYecKkol BepudmKaumm ¢ nuc-
MOMb30BaHNEM MMMYHOTMCTOXMMUYECKUX aHanun3oB [9)].
Mo Halemy MHeHWo, Npodunb 60nbHbIX KM MoueBoro
My3bIpA XMPYPryecKnii, a Hanbonee onTUManbHbIM Me-
TOLOM IEYEHWA ABAAETCA TPaHCypeTpaibHas pe3eKLma,
O[HAKO [laHHaA KaTeropusa 6GOMbHbIX TpebyeT AanbHel-
Lero AMHaMmM4eckoro HabntogeHua cornacHo KP M3Pd
«Pak moyesoro nysbipa» 2023 r.
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INTESTINAL METAPLASIA OF THE URINARY BLADDER
WITH INVOLVEMENT OF BOTH URETERAL ORIFICES
A RARE CLINICAL CASE

Toirkhon Nazarov, Kakha Sharvadze, Ivan Vetrov, Samvel Batikyan,
Sergey Vinnichuk, Vladislav Tatarkin, Yegor Stetsik

North-Western State Medical University after I.I. Mechnikov, MoH RF,
St. Petersburg, Russia

ABSTRACT

This article presents a rare clinical case of intestinal meta-
plasia (IM) of the urinary bladder involving both ureteral orifices
in a 46-year-old male patient. Diagnostic methods, including
magnetic resonance imaging (MRI), cystoscopy, and histolog-
ical examination, confirmed the diagnosis. The importance
of differential diagnosis of IM with other bladder neoplasms,
as well as the necessity of surgical treatment—transurethral
resection—is emphasized. Immunohistochemical analysis re-
sults (positive staining for CK7, CK20, and CDX2) confirmed
the benign nature of the lesion. The patient was under dynam-
ic follow-up with no signs of recurrence after 3 months.

Keywords: intestinal metaplasia, urinary bladder, glan-
dular cystitis, transurethral resection, immunohistochemistry.
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Dear Editor,

| am writing to highlight the alarming increase in the
prevalence of hypertension in Iran over the past decade.
Hypertension, a major risk factor for cardiovascular dis-
ease, stroke, and kidney failure, has emerged as a seri-
ous public health problem in the country. The number
of complications due to hypertension is increasingly ris-
ing, with evident increases in mortality and morbidity
rates. Current studies indicate that the prevalence of hy-
pertension in Iran has continually risen over the years
due to lifestyle, diet, urbanization, and population aging
[1]. Data from national surveys for 2015-2025 reveal that
hypertension affects over 30% of Iranian adults, with a
marked regional variation between rural and urban set-
tings [2]. This trend has been driven by increased con-
sumption of processed foods, lack of physical activity,
and elevated stress levels, all of which are contributors to
the increasing incidence of non-communicable diseases.

Urbanization, particularly, has played a major role in
this surge. A large percentage of Iran’s population now
resides in urban areas, where vulnerability to poor nutri-
tion, air pollution, and sedentary lifestyles are rampant.
Prevalence of urban hypertension is more than 35%, with
rates slightly lower in rural areas at approximately 28% [3].
While lower rates are reported among the rural popula-
tion, access to healthcare is a major issue, and diagnosis
and treatment of hypertension are consequently delayed.
One of the most alarming aspects of hypertension in Iran
is the large proportion of undiagnosed and uncontrolled
cases. National surveys reveal that more than 40% of hy-
pertensive patients remain unaware of their condition [4].
Among those diagnosed, only 25% are able to achieve
adequate blood pressure control. Added to this are in-
adequate public awareness, lack of adequate healthcare
infrastructure in certain regions, and poor medication
adherence. Cultural attitudes, such as the perception of
hypertension as a normal aspect of aging, also lead to
inefficient management and prevention.

A multi-faceted solution is necessary to address this
crisis. Starting with the implementation of nationwide

screening programs to identify hypertension at the ear-
lier levels, public health campaigns promoting healthier
food habits, such as reducing sodium intake, are the
need of the hour. Policymakers must ponder the restric-
tion of sodium in processed foods so that the risk of hy-
pertension at a greater level is minimized [5]. Moreover,
lifestyle modification programs promoting increased
physical activity and weight management can also play a
vital role in controlling blood pressure levels and reduc-
ing overall cardiovascular risk. It is essential to expand
coverage of primary healthcare services. In rural areas,
where healthcare is limited, there is an urgent need to
widen access to preventive services and immediate treat-
ment. Select interventions, such as community aware-
ness campaigns, can play a significant role in reaching
the underserved. Further, applying digital health tech-
nologies for blood pressure monitoring can offer an
easier and more accessible channel for patients to man-
age their condition, especially in remote locations. Giv-
en the significant healthcare and economic burden of
hypertension, action is essential. Without intervention,
Iran will only face mounting numbers of hypertension
complications, overloading its healthcare system even
more. Policymakers need to make rapid, fact-based de-
cisions to fight this growing epidemic. Table 1 displays
hypertension prevalence rates, key risk factors, access
to care, and awareness and blood pressure control rates
by region and population in Iran. It demonstrates ex-
treme regional disparities between urban and rural pop-
ulations, as well as hypertension awareness and control
levels by age group.

In conclusion, hypertension is a serious public
health issue in Iran, and the trend should be reversed
through prompt action. Public health campaigns, na-
tional screening programs, and better access to health-
care in rural areas are vital components of a comprehen-
sive strategy to address this crisis. | hope this letter will
inform the discussion of hypertension prevention and
encourage further research into effective intervention
strategies.
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Table 1. Hypertension Prevalence and Contributing Factors in Iran (2015-2025)

Region/

Hypertension

Risk Factors

Healthcare Access

Awareness

Blood Pressure

Additional Notes

Population

Urban Areas

Rural Areas

Young Adults
(25-35 years old)

Older Adults
(60+ years old)

National Average

Prevalence, %

35%

28%

15%

55%

30%

High sodium diet,
sedentary lifestyle, air
pollution, high-stress
environments

Limited physical activity,
poor diet, lack of
healthcare access

Increased processed food
consumption, reduced
physical activity, high-
stress jobs

Age-related factors, poor
diet, physical inactivity

Unhealthy diet, high
sodium intake, lack of
exercise

Better access to
healthcare facilities,
but low treatment
adherence

Limited healthcare
access, delayed
diagnosis

Moderate access
in cities, limited in
rural areas

Improved access
in cities, poorer in
rural areas

Urban versus rural
disparities in access

Rate, %

60%

55%

50%

40%

58%

Control Rate, %

25%

20%

20%

30%

25%

Urbanization and
unhealthy dietary
habits are key
contributors.

Limited resources
and healthcare
facilities affect
management.

Rising prevalence
due to lifestyle
changes and urban
pressures.

Aging population
has a higher rate of
hypertension.

Significant national
burden with
regional differences
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THE DEVELOPMENT OF HEALTHCARE IN ARMENIA DURING THE FIRST DECADE OF
SOVIET RULE

Rafayel S. Parsadanyan
Department of Healthcare Organization and Social Hygiene, Yerevan State Institute of Advanced Training

of Doctors, Yerevan, Armenia

ABSTRACT

The article discusses the development of healthcare in Armenia during 1920-1930, a period
when the country was experiencing the consequences of war, devastation, famine, and epi-
demics. It describes the priority measures taken by the Soviet authorities: combating infectious
diseases, restoring and opening medical institutions, and organizing the People’s Commissar-
iat of Health along with regional structures. The article emphasizes the shift towards a preven-
tive approach, strengthening workers” health protection in the context of industrialization, and
increasing the number of medical personnel and institutions. It also highlights the challenges
of rural healthcare and the importance of methodological support from the RSFSR People’s
Commissariat of Health. The article summarizes the formation of the new healthcare system in
the Republic of Armenia.

PA3BUTUE 3[1PABOOXPAHEHUA B APMEHUW B NMEPBOE [JECATUJIETUE COBETCKOM
BJIACTU

Padasn C. MapcagaHaH
Kadenpa opraHmsaLmm 34paBoOXpaHEHNA U COLMANbHON r1rmeHbl, EpeBaHCKIIA rocyaapCTBEHHbIV

MHCTUTYT YCOBEPLLEHCTBOBAaHUA BpaYeit, EpesaH, Apmerua

ABCTPAKT

CraTbA paccMaTpuBaeT pa3suTue 3apaBooxpaHeHua B ApmeHun B 1920-1930 rr., koraa cTpaHa
nepexknBana NoCneacTBuA BOWMHbI, pa3pyxu, ronoda u anuaemuii. OnNucbIBatOTCA NepPBOOYE-
pefHble Mepbl COBETCKOM BnacTu: 6opbba ¢ MHPEKLMAMM, BOCCTAHOBAEHWE W OTKPbITUE MEAN-
LIMHCKUX YYPEKAEHW, opraHm3auma HapogHoro KommccapuaTa 34paBOOXpaHEHUA U PErno-
HaNbHbIX CTPYKTYp. M0AYEPKMBAETCA NEPEXOA K MPOPUNAKTUHYECKOMY HAanpaBAEHWIO, ycuaeHne
OXpaHbl 300pOBbA Pabouyyx B YCAOBUAX UHAYCTPUANMN3ALIMM, POCT YMUCIA MEANLIMHCKUX KAaLpOB
1 ydperkaeHuii. OTMEYatoTCA CNOXKHOCTW CEMbCKOrO 31paBOOXPAHEHMA U 3HAYMMOCTb METO-
avyeckoi nomolm Hapkomsgpasa PC®CP. CtaTbA NOABOAWT WUTOMM GOPMUPOBAHMA HOBOM
CUCTEMbI 3[paBOOXpaHEHUNA B pecrybiuke.
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