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ICMAL M®QAL® ACIQ GIRIiS (OPEN ACCESS)

SYSTEMIC AND LOCAL RiSK FACTORS AFFECTING DELAYED
EPITHELIALIZATION OF POSTOPERATIVE ANAL AND PERIANAL
WOUNDS: A CONTEMPORARY LITERATURE REVIEW AND CLIiNIiCAL
PERSPECTIVE

Aydinova P.R%., Aliyev E.AL, i. Ethem Gegim?, Ahmadov A.M™., Musayeva Sh.M*., Azammadova A.B.*

Abstract: Background and Aim: Wound healing after proctological surgery in the anal and perianal
region may be compromised due to the anatomical and functional characteristics of this area;
microbiological contamination and defecation-related mechanical stress are key factors that delay local
reparative processes. This review aims to systematize the systemic, local, and procedure-specific risk
factors responsible for delayed epithelialization of postoperative anal and perianal wounds, to interpret
the underlying pathophysiological mechanisms from a practical perspective, and to present a stepwise,
evidence-based management approach. Methods: A narrative review of recent literature from PubMed,
Scopus, and major international guidelines (ASCRS, ESCP, EWMA, WHO) was performed. Data
regarding pathogenesis, risk factors, diagnostic criteria, and contemporary treatment strategies for
non-healing perianal wounds were analyzed and synthesized. Results: Delayed epithelialization is a
multifactorial process resulting from the synergistic effects of local factors (persistent bacterial burden,
tissue hypoxia, mechanical stress, and moisture), systemic conditions (diabetes, malnutrition, anemia,
immunosuppression, smoking), and procedure-related determinants (extent of tissue trauma, wound
configuration, residual sphincter spasm). Perianal wounds frequently evolve toward a chronic wound
phenotype, rendering standard local care insufficient. A substantial proportion of cases are linked to
inadequate initial pathogenetic and differential diagnostics, particularly failure to exclude inflammatory
bowel disease. Contemporary evidence supports a multimodal strategy combining optimization of the
local wound environment, correction of systemic risk factors, and selective use of adjunctive
technologies such as NPWT. Conclusions: Delayed epithelialization of anal and perianal wounds
represents a dynamic and modifiable biological process rather than a static postoperative complication.
Early identification of risk factors, pathogenetically oriented diagnostics, and stepwise, individualized
management can significantly reduce postoperative morbidity, shorten healing time, and improve
patient quality of life.

Keywords: anal wound, perianal wound, delayed healing, risk factors, NPWT, proctologic surgery.

Introduction:  Wound healing after functional characteristics of this area.
proctological surgery in the anal and Constant microbiological contamination,
perianal region is associated with specific repetitive mechanical microtrauma during
challenges arising from the anatomical and defecation, the humid perianal

© ATUJ and The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to theoriginal author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
mBAVCAN Tias the copyright holder. To view a copy of thislicence, visit http://creativecommons.org/licenses/by/4.0/.
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environment, and the dynamic activity of
the sphincter complex can significantly alter
the normal course of reparative processes
[1-5]. Consequently, a proportion of
postoperative wounds exhibit delayed
epithelialization, prolonged exudation and
pain, and in some cases the development
of persistent sinus or fistulization and
chronic wound defects [2,3,5,6]. Complex
perineal wounds not only increase patient
discomfort but are also associated with
additional interventions, long-term dressing
requirements, and increased utilization of
healthcare resources [1,2,4].
Contemporary concepts emphasize that
delayed epithelialization is not a “single-
cause” phenomenon but rather a
multifactorial process. Local
microcirculatory disturbances, persistent
bacterial burden and subclinical infection,
tissue tension, and impaired progression of
the granulation phase may act
simultaneously with patient-related
systemic factors such as metabolic
disorders, poor nutritional status, and
impaired immune response [3-5,7]. In this
context, recent years have witnessed
growing attention to the development of
structured diagnostic and therapeutic
algorithms  for chronic postoperative
wounds of the anal canal and perineum, the
establishment of practical criteria for
defining “non-healing wounds,” and the
selection of targeted stages of intervention
[3,4,9-11].
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The literature identifies two principal pillars

of management strategies:
(1) systemic optimization and prevention of
complications, including correction of risk
factors, timely recognition of infection, and
management of adverse events [3,4,8]; and
(2) stage-adapted individualization of local
therapy, encompassing the selection of
dressings that maintain moisture balance,
topical agents that stimulate granulation
and reduce bacterial load, and, in selected
cases, negative pressure wound therapy
(NPWT) and other adjunctive modalities
[3,4,9-11]. For example, randomized
clinical data indicate that the addition of
topical agents to standard care in infected
wounds after anorectal surgery improves
healing outcomes, thereby substantiating
the concept of “adjuvant local therapy” in
postoperative perianal wounds [11,12].
Conversely, in challenging clinical
scenarios such as extensive perineal
defects and persistent perineal sinus,
management should not be limited to
simple “dressing changes.” Contemporary
reviews discuss the potential role of
NPWT, hyperbaric oxygen therapy, flap
reconstruction, and regenerative
approaches in selected patient groups
[3,4,9,13,14]. Furthermore, recent studies
have separately evaluated the effects of
active wound dressings on pain and
exudation, as well as their potential to
enhance healing efficiency [11,12,15].

In this narrative review, systemic, local, and
procedure-specific risk factors contributing
to delayed epithelialization of postoperative
anal and perianal  wounds are
systematized; the  pathophysiological
mechanisms underlying impaired healing
are interpreted from a practical perspective;
and a stage-based management approach
grounded in current evidence is presented.
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Pathogenesis and Risk Factors of
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Delayed Epithelialization in
Postoperative Anal and Perianal
Wounds: Delayed epithelialization of

postoperative anal and perianal wounds is
rarely attributable to a single mechanism;
rather, it develops as a result of the
complex interplay between local, systemic,
and procedure-specific factors (Fig 1) [1-
4,7,16]. Although normal wound healing
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requires the sequential and balanced
progression of the inflammatory,

proliferative, and epithelialization phases,
this orderly process is frequently disrupted
in the perianal region [1,3,4]. Consequently,
the determinants of delayed healing can be
conventionally classified into three principal
categories: local, systemic, and procedure-
specific factors [2,4,7].

Pathophysiological trajectory of delayed epithelialization in perianal wounds

PHASE | — INFLAMMATION (0-4 days) PHASE Il —PROLIFERATION (+-21 days) PHASE Ill — EPITHELIALIZATION
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= Neutrophil recruitment
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= Initiation of wound defense

Physiological Process:

« Angiogenesis
« Fibroblast activation
= Collagen matrix formation
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« Centripetal epithelial migration
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)
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i @
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Figure 1. Schematic representation of the pathophysiological trajectory of delayed epithelialization in postoperative perianal wounds. Disruption of the normal

transition from inflammation to proliferation and epithelialization by local, systemic, and mechanical factors redirects the wound toward a chronic, non-healing

phenotype.

Local Factors: The anal and perianal
region is regarded as one of the most
anatomically and biologically complex
areas in terms of wound healing [1-5]. In

this zone, delayed epithelialization is
determined not only by mechanical
influences but also by the specific

pathophysiological characteristics of the
local tissue environment [3,5,17]. In the
perianal area, the reparative potential of a
wound is constrained by several parallel
mechanisms, which promote prolongation
of the inflammatory phase and facilitate the

development of a chronic wound phenotype
[3-5,17].

One of the principal local determinants is
the persistent microbiological burden. The
anal canal and surrounding skin are in
continuous contact with colonic flora,
making bacterial colonization of an open
wound surface virtually unavoidable [1-
3,5,17]. This colonization not only
increases the risk of infectious
complications but also sustains prolonged
activation of the inflammatory cascade.
Continuous neutrophil recruitment and high
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concentrations of proteolytic enzymes
inhibit epithelial cell migration and fibroblast
proliferation [3,5,17]. With prolonged
colonization, the likelihood of biofilm
formation increases, thereby reducing the
effectiveness of both local antiseptics and
systemic antibiotics and leading to “fixation”
of the wound in the inflammatory phase
[11,17].

Local microcirculatory impairment and
tissue hypoxia constitute another key
mechanism.  Chronic  anal fissure,
prolonged sphincter spasm, and repeated
surgical interventions induce structural
alterations in the submucosal vascular
network [1,3,5,18]. Postoperative edema,
venous congestion, and increased
interstitial pressure further compromise
capillary perfusion [3-5]. In a hypoxic
microenvironment, angiogenesis is
attenuated, fibroblast metabolic activity
declines, and the formation of the collagen
matrix is delayed. As a result, the wound
encounters difficulty transitioning into the
proliferative phase and remains trapped in
the inflammatory stage for a prolonged
period [3-5,11].

Another fundamental mechanism
disrupting epithelialization in the perianal
region is mechanical tension and recurrent
microtrauma. During defecation, traction
forces generated at the wound margins
mechanically interfere with the centripetal
migration of epithelial cells from the
periphery toward the center of the defect
[1-4]. Newly formed, fragile granulation
tissue is easily damaged, microscopic
fissures reopen, and the reparative process
is repeatedly “reset” to its initial stage [3,5].
This effect is particularly pronounced in
patients with sphincter hypertonia; even
after lateral internal sphincterotomy, the
persistence of residual spasm may sustain
mechanical stress and continue to impede
healing [5,18].
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In addition, the humid microclimate of the

perianal region compromises the stability of
the epithelial barrier. Persistent moisture
and secretion lead to maceration of the
skin, reduction of the protective function of
the stratum corneum, and creation of a
favorable environment for secondary
microbial invasion. Under these conditions,
the wound edges become fragile, cellular
migration assumes an unstable pattern,
and the continuity of epithelialization cannot
be maintained [3,5,11,17].

Thus, the synergistic effects of
microbiological contamination, perfusion
deficits, mechanical stress, and a
persistently moist environment
fundamentally alter the biological behavior
of perianal wounds, distancing them from
the classical “acute wound” model and
shifting them toward the pathophysiology of
chronic wounds. This underscores that
delayed epithelialization is not merely a
consequence of “inadequate wound care”
but reflects the unique local biology of the
perianal region, thereby necessitating
individualized therapeutic strategies
tailored to this specific anatomical and
physiological context.

Systemic Factors: Wound healing is not
merely a local tissue response but a
complex biological process reflecting the
overall reparative capacity of the organism.
Following surgical interventions in the anal
and perianal region, epithelialization of the
wound is closely associated with the
patient’'s general somatic condition, and
disturbances at the systemic level may
substantially diminish the effectiveness of
local therapeutic measures [8,16].

Diabetes mellitus and metabolic
dysfunction represent leading determinants
of impaired wound healing. Diabetes-
associated microangiopathy compromises
tissue perfusion, resulting in reduced
delivery of oxygen and nutrients at the
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capillary level. Concurrently, diabetic
neuropathy diminishes sensory perception
in the perianal region, allowing microtrauma
to go unnoticed and mechanical stress to
persist. Under hyperglycemic conditions,
the functional activity of neutrophils and
macrophages is impaired, bacterial
clearance is reduced, and the inflammatory
phase is prolonged. The convergence of
these mechanisms delays progression to
the proliferative and epithelialization
phases of wound repair [8].

Nutritional deficiency and hypoproteinemia
undermine the biochemical foundations of
the reparative process. Deficiencies of
protein, zinc, iron, and vitamin C restrict
fibroblast proliferation, collagen synthesis,
and extracellular matrix remodeling.
Reduced serum albumin levels disrupt
interstitial fluid balance, promote tissue
edema, and diminish the local
bioavailability of therapeutic agents. Under
these conditions, the proliferative potential
of the wound is markedly impaired [8,10].
Anemia and systemic hypoxia restrict tissue
oxygenation, thereby inhibiting the
fundamental mechanisms of angiogenesis
and cellular proliferation. Under conditions
of oxygen deprivation, fibroblast
metabolism is attenuated, collagen matrix
formation becomes inadequate, and
epithelial cell migration is delayed. When
these effects are superimposed on the pre-
existing local hypoxia of the perianal region,
their clinical impact becomes particularly
pronounced [16].

Immunosuppression and chronic
inflammatory conditions—including
autoimmune disorders and prolonged
corticosteroid therapy—disrupt
regenerative mechanisms at the cellular
level. The transition of macrophages into
the reparative phase is delayed, cytokine
balance remains skewed toward a pro-
inflammatory profile, and the wound
becomes “fixed” in the inflammatory stage.
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This mechanism is especially evident in

perianal defects associated with
inflammatory  bowel disease, where
impaired healing is frequently observed in
clinical practice [16,19].

Cigarette smoking constitutes an
independent risk factor for delayed healing
in perianal wounds. Nicotine induces
peripheral vasoconstriction, while carbon
monoxide reduces the oxygen-carrying
capacity of hemoglobin. As a consequence,
tissue hypoxia is exacerbated, fibroblast
functional activity declines, and the rate of
epithelialization is diminished [10,19].
These systemic factors act synergistically
with local mechanisms, altering the
biological behavior of the wound and
reclassifying it as a “high-risk wound.” In
such patients, standard local wound care
strategies are frequently insufficient, and
effective management  must  also
incorporate optimization at the systemic
level.

Procedure-Specific Factors: The course
of postoperative epithelialization is
determined not only by the patient’s
biological characteristics but also by the
nature and technical features of the surgical
intervention itself. The initial wound
environment created during surgery defines
the starting trajectory of the reparative
process [1,2,4].

Procedures associated with extensive
tissue defects—such as conventional
hemorrhoidectomy, wide fistulotomy, and
open drainage of perianal abscesses—
produce wounds that “secondary intention
healing”. These wounds are inherently
characterized by a prolonged inflammatory
phase and, under the influence of the
perianal environment, demonstrate a
greater propensity for chronicity. The
presence of a large open tissue bed,
continuous microbiological contamination,
mechanical stress and microtrauma during
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defecation, sphincter dynamics, and a
persistently humid microclimate constitute
the principal mechanisms underlying
delayed epithelialization in such settings
[1,2,4].

Excessive tissue trauma and suboptimal
hemostasis contribute to deepening of local
edema, elevation of interstitial pressure,
and impairment of capillary perfusion.
Under these conditions, a hypoxic
microenvironment develops and transition
to the proliferative phase is delayed.
Simultaneously, hematomas and residual
necrotic tissue serve as favorable
substrates for bacterial colonization [2,4].
Interventions involving the  sphincter
apparatus exert a specific influence on
epithelialization.  Although the primary
objective of lateral internal sphincterotomy
is to relieve anal hypertonia, residual spasm
or the predominance of fibrotic sphincter
tissue may persist in certain patients,
perpetuating mechanical tension. In this
context, traction at the wound margins is
maintained, epithelial cell migration is
mechanically constrained, and the healing
process is delayed. In addition, posterior
internal sphincterotomy may be associated
with the development of keyhole deformity,
which can lead to persistent soiling,
moisture imbalance, and impaired wound
edge integrity. In such cases, altered local
biomechanics and chronic contamination
may further delay epithelialization and
contribute to a non-healing wound
phenotype [18].

The localization of the operation and wound
configuration also play a critical role.
Defects situated along the posterior midline
are located in anatomically less well-
perfused zones and therefore exhibit a
lower propensity for epithelialization. Deep,
narrow wounds with inadequate ventilation
favor accumulation of exudate and
formation of a persistently moist
microenvironment, conditions that promote

ATU Jurnali
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biofilm development and prolongation of

the inflammatory phase, ultimately fostering
a chronic wound phenotype [1,4,17].
Thus, the extent of surgical intervention,
degree of tissue trauma, wound
configuration, and functional status of the
sphincter apparatus represent the principal
procedure-specific determinants shaping
the trajectory of postoperative
epithelialization. Accurate assessment of
these factors enables early prediction of
delayed healing risk and facilitates the
development of individualized
postoperative management strategies.
Clinical Consequences of Delayed
Epithelialization and Diagnostic Approach:
Delayed epithelialization of postoperative
anal and perianal wounds represents not
merely a local morphological issue but a
clinical syndrome that directly affects the
patient's quality of daily life, functional
capacity, and psychological well-being.
Persistent pain, burning and discomfort,
continuous serous or purulent discharge,
and fear and tension during defecation
impair social adaptation and may reduce
adherence to treatment. In clinical practice,
such conditions frequently lead to repeated
consultations, additional interventions, and,
at times, unjustified antibiotic use.
Over time, a non-healing wound may give
rise to the following complications:
o formation of a chronic inflammatory
focus,
e persistence of a perianal
secondary fistulization,
« fibrosis and excessive scar
formation,
e inrare cases, keloid-type scar changes,
e chronification of pain syndrome and
defecatory dysfunction.
From this perspective, early recognition of
delayed epithelialization and accurate
differential diagnosis are of critical clinical
importance [1,2,4].

sinus or

tissue



Aydinova P.R., Aliyev E.A., i.Ethem Gegim.,Ahmadov A.M.,

Clinical Criteria: In practical terms, a
postoperative wound may be considered

“delayed-healing” under the following
conditions:
o failure to achieve complete

epithelialization more than six weeks

after surgery;

e poor development or a “pale”
appearance of granulation tissue on the
wound surface;

e persistent serous or
discharge;

e ongoing pain and burning during
defecation;

o fibrosis and reduced elasticity at the
wound margins.

Although these features do not, in
isolation, prove the presence of infection,
they indicate deviation from the normal
reparative stages and necessitate further
evaluation [3,4].

Differential Approach: Delayed
epithelialization must be distinguished from
the following clinical conditions:

« residual or newly formed anal fissure,

« subclinical abscess or microinfection,

e persistent sinus tract,

o early fistula formation,

e secondary wound changes associated
with allergic or contact dermatitis.

mild purulent

This differentiation is fundamental for
selecting the appropriate therapeutic
strategy, as management differs

substantially between simple delayed
healing and structural pathology [2,4].

Diagnostic ~ Algorithm:The diagnostic
approach should be stepwise and goal-
oriented:
o Clinical
palpation
o size, depth, and condition of
wound margins;
o characteristics of granulation
tissue;
o type and amount of exudate;

inspection and
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o signs of maceration and

dermatitis in the perianal skin
[18,19].
2. Assessment of sphincter tone
o persistent hypertonia may
represent the principal source
of mechanical stress;
o residual spasm should be

considered even after LIS
[18].

o in selected cases, functional
assessment may be
complemented by anorectal
manometry[19] .

3. Instrumental evaluation (in selected
cases)

o endoanal ultrasound in
suspected microabscess,

sinus, or early fistula;

o magnetic resonance imaging
in extensive and complex
perineal defects [19].

o anorectal manometry in
selected cases to assess
sphincter function,
particularly in patients with
persistent  hypertonia  or
suspected functional
abnormalities contributing to
delayed healing [18].

4. Laboratory assessment

o hemoglobin, glucose, C-
reactive protein;

o albumin and
levels;

o microbiological analysis of
wound  discharge  when
infection is suspected [3,8—
11,16].

This algorithm enables differentiation
between simple reparative delay and
pathology associated with structural
disease, thereby facilitating rational
planning of subsequent therapeutic stages.

total protein
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Common Diagnostic Errors in Clinical
Practice and Their Association with
Delayed Epithelialization: One of the
principal causes of delayed healing of
postoperative anal and perianal wounds is
not the surgical technique itself, but rather
inadequate diagnostic assessment at the
initial stage. In routine clinical practice, anal
fissures and perianal fistulas are often
regarded as isolated local pathologies,
while the pathogenic nature of the process
is relegated to secondary importance. This
approach prevents timely identification of
the underlying etiological factor—most
notably inflammatory bowel disease—in a
subset of patients [18,19].
One of the most frequent errors is the
failure to routinely consider colonoscopy in
patients presenting with anal fissures or
fistulas. However, in the following clinical
scenarios, this examination is not merely
desirable but pathogenetically essential:
« atypically located anal fissures in young
patients,
e multiple or complex perianal fistulas,
e recurrent abscess formation,
o disproportionate pain and prolonged

discharge,

e presence of systemic features (weight
loss, chronic diarrhea, subfebrile
temperature).

This constellation of findings may be
characteristic of the perianal manifestation
of Crohn’'s disease. When surgical
intervention in such patients is performed
solely as a mechanical solution and the
underlying disease is not addressed, the
biological behavior of the wound changes:
inflammation persists, granulation remains
inadequate, and epithelialization is
delayed. Consequently, even a technically
correct operation may culminate in a non-
healing wound [19]. Pathogenetic and

differential diagnostic approaches
constitute a cornerstone of modern
management of anal and perianal
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pathology. Anal fissures and fistulas should

not be regarded merely as morphological
defects but, in certain cases, as local

manifestations of systemic disease.
Accordingly, in patients at risk:
o performance of colonoscopy,
e macroscopic and microscopic

evaluation of the intestinal mucosa,
e exclusion of Crohn’s disease, ulcerative

colitis, and other inflammatory
conditions
play a critical role in preventing
postoperative complications, particularly

delayed epithelialization [18,19].

Thus, a proportion of non-healing perianal
wounds arise not from deficiencies in
surgical technique, but from failure to
appropriately assess the pathogenic nature
of the disease at an early stage.
Contemporary  proctological practice
requires that anal and perianal pathologies

be approached not solely as local
anatomical problems, but as potential
indicators of systemic disease.

Implementation of this principle may
substantially reduce the incidence of
delayed wound healing, as well as
recurrence and chronicity.

Contemporary Treatment Strategies and
Stepwise Management: Cases of delayed
epithelialization following anal and perianal
surgery cannot be managed within the
framework of a passive “wait-and-heal”
approach. In such situations, therapeutic
strategy must be aligned with the wound’s
pathobiology and structured in a stepwise,
individualized manner. The primary
objectives are to interrupt the inflammatory
phase, stimulate transition to the reparative
stage, and prevent transformation of the
wound into a “chronic wound phenotype.”
Contemporary management is based on
three fundamental pillars:
1. optimization of the

environment,
2. correction of systemic factors,

local wound
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3. application of invasive or technological
interventions in selected cases [3,4].
Local Treatment and Optimization of the
Wound Environment: In perianal wounds,
the principal therapeutic goal is to reduce
inflammatory burden, normalize moisture
balance, and create a microenvironment
favorable for epithelial cell migration [3,9—

11].

Principle of Controlled Moisture
Balance: Modern wound care has
abandoned the concept of “complete

drying.” Maintenance of optimal moisture
accelerates epithelial cell migration,
facilitates separation of necrotic tissue, and
reduces pain. Although preserving this
balance in the perianal region is
challenging, it is achievable through
appropriate local measures [11,15].

Daily Hygiene and Reduction of
Mechanical Stress: Warm sitz baths,
gentle cleansing, and elimination of

irritative factors (hard stools, excessive
friction) attenuate the local inflammatory
response [10,16]. Softening of defecation
reduces repetitive microtrauma at the
wound margins and ensures continuity of
the healing process [3,18].

Topical Agents:Stage-adapted local

therapies may direct reparative processes:

e short courses of antimicrobial gels or
ointments in the presence of increased
bacterial load [12,22],

e Vvasodilatory topical preparations to
alleviate pain and tension associated
with sphincter hypertonia [18],

e regenerative agents that stimulate
granulation and support epithelialization
[3,11].

In patients with a tendency toward keloid or

hypertrophic  scarring, application of

silicone-based gels to the perianal skin after
completion of epithelialization may help
prevent pathological scar thickening

[10,11].
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Correction of Systemic Factors: When a

non-healing wound is regarded solely as a
local problem, treatment is often ineffective.

Therefore, in every patient, reparative
capacity at the systemic level should be
assessed and optimized whenever
possible:

« control of hyperglycemia [8],

« restoration of albumin and total protein
levels [8],

e correction of anemia,

e consideration of immunosuppressive
conditions,

e smoking cessation.

These interventions are as important as

measures applied directly to the wound,

and their absence may markedly reduce the

effectiveness of local therapy [3,4].

Technological and Invasive Approaches in

Selected Cases: In situations where

epithelialization does not progress despite

standard local and systemic measures,

particularly in the presence of exudative

and extensive defects, additional modalities

should be considered.

Negative-Pressure  Wound  Therapy
(NPWT): Especially in deep, exudative, or
extensive perineal wounds, low-pressure
systems reduce edema, improve
microcirculation, and accelerate
granulation tissue formation. NPWT may
alter the “biological behavior” of the wound,
facilitating transition into the proliferative
phase [9,13,14,20,21].

Minimal Surgical Revision: In the
presence of residual necrotic tissue,
persistent sinus tracts, or microabscesses,
local debridement and drainage may be
necessary to restore reparative processes
[3,4].

Exclusion and Elimination of Structural
Pathology: If delayed healing is associated
with recurrent fissure, residual sphincter
spasm, early fistula formation, or underlying
systemic disease, limitation to wound care
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alone is inappropriate. In such cases,
elimination of the primary pathogenetic
factor (e.g., additional sphincter relaxation,
specific treatment of inflammatory bowel
disease) is decisive [18,19].

Thus, contemporary management
conceptualizes delayed epithelialization not
as a static condition but as a dynamic
biological process. Optimization of the local
environment, correction of systemic factors,
and, in selected cases, implementation of
technological interventions enable
modification of the wound’s reparative
trajectory and prevention of chronicity.

Discussion: The principal findings of this
review indicate that delayed
epithelialization of postoperative anal and
perianal wounds is not merely a “wound
problem,” but rather a complex
pathobiological process determined by the
specific characteristics of the local tissue
environment, the patient's systemic
condition, and the adequacy of the initial
diagnostic approach. Data presented in the
literature consistently  confirm  the
multifactorial nature of this phenomenon
and emphasize that, in contrast to other
surgical sites, the perianal region carries a
distinct risk profile [1-4,7].

Many authors identify persistent
microbiological contamination, continuous
mechanical stress, and local perfusion

disturbances as the primary determinants
of wound chronicity in the perianal region
[1-3,17]. These mechanisms prolong the
inflammatory phase within the classical
wound-healing model and delay transition
to the proliferative stage. However, analysis
of the literature demonstrates that these
local factors frequently act synergistically
with systemic disturbances—such as
metabolic dysfunction, hypoproteinemia,
anemia, and impaired immune response—
thereby altering the biological behavior of
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the wound and rendering standard local

care strategies insufficient [3,8,17].

In this context, a particularly important
observation is that a substantial proportion
of non-healing wounds arise not from
technical surgical errors, but from
incomplete pathogenetic and differential
diagnostic evaluation at the initial stage.
Considering anal fissures and perianal
fistulas solely as local mechanical
problems, especially in patients at risk, and
failing to perform colonoscopy or exclude
inflammatory bowel disease in a timely
manner may subsequently result in delayed
epithelialization, recurrence, and chronicity.
The literature repeatedly underscores that
when perianal Crohn’s disease is managed
as “ordinary anal pathology,” surgical
interventions are biologically predisposed
to failure. This highlights that management
of perianal wounds cannot be confined to a
purely local anatomical approach [9,10].
Contemporary sources advocate for
stepwise,  pathogenetically  grounded
therapeutic strategies. Maintenance of an
optimal wound microenvironment—
specifically, controlled moisture of the
wound surface—together with reduction of
inflammatory burden and stimulation of
epithelial cell migration, is regarded as a
core principle [11,15]. At the same time,
sustained efficacy of local interventions is
unlikely without timely identification and
correction of systemic risk factors [3,4,8]. In
selected cases, implementation of
technological approaches such as
negative-pressure wound therapy and
minimal surgical revision may alter the
biological trajectory of the wound and
redirect it toward the proliferative phase
[9,13,14,20,21]. Synthesis of these
approaches within the literature
demonstrates that delayed epithelialization
is not a static condition but a modifiable
biological process. In clinical practice, it
should be viewed not merely as “prolonged
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healing,” but as the establishment of a
pathological trajectory. Integrated
application of local care, systemic
optimization, and an appropriate diagnostic
framework may exert a tangible impact on
reducing postoperative complications [1-
4,13-18,21,22].

Collectively, these findings indicate that the
key to preventing delayed wound healing
after proctological surgery lies not solely in
technical surgical excellence, but in the
formation of pathogenetic clinical thinking.
Approaching anal and perianal pathology
as a potential local manifestation of
systemic disease, integrating modern
principles of wound biology into daily
practice, and targeting risk factors at an
early stage may substantially reduce the
incidence of delayed epithelialization.
Conclusion: Delayed epithelialization of
postoperative anal and perianal wounds
should not be regarded merely as a local
surgical problem, but rather as a complex
and  modifiable  biological process
determined by the characteristics of the
local tissue environment, the patient’s
systemic condition, and the adequacy of the
initial diagnostic approach. Analysis of the
literature demonstrates that a substantial
proportion of non-healing perianal wounds
arise not from technical deficiencies, but
from failure to correctly assess the
pathogenetic nature of the disease at an
early stage. Considering anal fissures and
fistulas solely as mechanical local
problems, omitting colonoscopy in patients
at risk, and failing to exclude inflammatory
bowel disease may ultimately result in
delayed healing, recurrence, and
chronicity.

Contemporary concepts view delayed
epithelialization not as a static condition,
but as a dynamic and potentially reversible
biological process. Effective management
should be based on three core principles:
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1. optimization of the local wound

environment and maintenance of
controlled moisture at the wound
surface;

2. timely identification and correction of
systemic risk factors;

3. application of negative-pressure
wound therapy and other supportive
technologies in selected cases.

Thus, implementation of pathogenetic and
differential diagnostic approaches to anal
and perianal pathology—particularly timely
exclusion of inflammatory bowel disease—
plays a decisive role in preventing delayed
wound healing. Integration of these
principles into routine proctological practice
may substantially reduce postoperative
complications, shorten healing time, and
improve patients’ quality of life.
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POSTOPERATIV ANAL V® PERIANAL YARALARIN GEC EPITELIZASIYASINA T8SIR
EDON SISTEMIK VO LOKAL RiSK FAKTORLARI: MUASIR 8D9BiYYAT iCMALI V@
KLIiNiK BAXIS.

Aydinova P.R'., 8liyev E.A., I. Ethem Gegim®., 8hmadov 8.M !, Musayeva S.M"., 8zemmadova
AB.!

1 Azerbaycan Tibb Universitetinin I-corrahi xastaliklor kafedrasi
2 Ankara Universitesi, Genel Cerrahi Anabilim Dali

Xilasa. Arxa plan ve magsad: Anal va perianal nahiyada aparilan proktoloji emaliyyatlardan
sonra yaranin sagalmasi bu bdlgenin anatomik-funksional xUsusiyyatlerine géra ¢atinlage
biler; mikrobioloji kontaminasiya ve defekasiya ile bagdli mexaniki stres lokal reparativ
proseslari langiden asas amillerdandir. Bu icmalin magsadi postoperativ anal va perianal
yaralarda gec epitelizasiyaya sabab olan sistemik, lokal ve prosedura-spesifik risk faktorlarini
sistemlasdirmak, patofizioloji mexanizmlari praktik baximdan serh etmak va subutlara
asaslanan marhalali idareetma yanagmasini teqdim etmakdir. Metodlar: PubMed, Scopus ve
asas beynalxalq baladci senadler (ASCRS, ESCP, EWMA, WHO) tzrs son illarin adabiyyati
tehlil edilmis, gec sagalan perianal yaralarin patogenezi, risk faktorlari, diagnostik meyarlari
ve muasir mualice strategiyalari sistemlosdirilmisdir. Naticelar: ©dabiyyatin tahlili gdsterir ki,
gec epitelizasiya multifaktorial prosesdir ve lokal (mikrobioloji yUk, hipoksiya, mexaniki stres,
rutubet), sistemik (diabet, gidalanma c¢atismazligi, anemiya, immunosupressiya, siqaret) va
prosedura-spesifik amillerin sinergetik tasiri naticesinde formalasir. Perianal yaralar tez-tez
xroniki yara fenotipine kegir va standart lokal baxim geyri-kafi olur. ©hamiyyatli hissa ilkin
marhalada patogenetik va differensial diagnostikanin natamam aparilmasi, xususile iltihabi
badirsaq xasteliklarinin vaxtinda istisna edilmamasi ile alagalidir. MUasir yanasma lokal
muhitin optimallasdiriimasini, sistem faktorlarin korreksiyasini va secilmis hallarda NPWT kimi
texnoloji metodlarin tatbiqini tdvsiye edir. Yekun: Gec epitelizasiya statik veziyyat deyil,
dayisdirile bilan bioloji prosesdir. Patogenetik duslincs terzinin tatbiqi, risk faktorlarinin erken
identifikasiyasi ve marhalali idareetma strategiyasi postoperativ agirlasmalari azalda, sagalma
muddatini gisalda ve xastelarin hayat keyfiyyatini yuksealda biler.

Acar sozler: anal yara, perianal yara, gec epitelizasiya, risk faktorlari, NPWT, proktoloji
corrahiyyae.
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CUCTEMHbIE N MECTHbIE ®AKTOPbI PUCKA, BITUAKOLLMUE HA NMO3OHIOKO

SMUTENN3ALNIO NOCIIEONEPALUMUOHHBIX AHAJTIbHbLIX U MEPUAHAJIbHbBIX PAH:
OB30P COBPEMEHHOW NIMTEPATYPbI U KIMHUYECKUA AHATUS.

AtiduHosa 1.P. %, Anues E.A., . 3mem Neyum?., Axmados A.M"., Mycaesa LLI.M"., Asammadosa
AB.*

1 AsepbalidxaHckuli meduyuHckul yHusepcumem, Kaghedpa xupypaudeckux 6onesHel

2 AHkapckul yHusepcumem, kaghedpa obuwieli xupypauu

Pe3tome. AKTyanbHOCTb U Uenb: 3aXnBNeHWe paH nocre MnpoKTONorMyeckux onepauum B
aHanbHOW W nepuaHanbHoM obnactu MoxeT ObITb 3aTpygHEHO B Culy aHaTOMO-
PYHKUNOHArbHbIX OCOBEHHOCTEN [aHHOM 30Hbl; MUKpOBMONornyeckass KOHTamuHaumsa u
MEXaHUYECKUN CTPECC, CBSA3aHHLIM C gedhekaumnen, sBNAKTCS KNYEBLIMU hakTopamu,
3amMegnsaWmMMmM NokanbHble penapaTtuBHble npolecchl. Llenbio aaHHoro o63opa siBnsietca
cuctemaTusaumsi CUCTEMHbIX, NOKasbHbIX U NpouenypHo-cneumdmyecknx akTopoB puUCKa,
NPUBOOAWIMX K  3aMeOfIeHHOW  anuTenuMsauun  nocrneonepaumoHHbIX — aHasbHbIX U
nepuaHanbHbIX paH, MpakTU4ecKoe TOoSIKoBaHWEe naToPU3MONOrMYeCcKUX MexaHU3MoB W
npegcraBneHne noaTanHoro, OCHOBAHHOIO Ha JoKasaTernbCTBax Mnoaxoda K UX BeOeHUIO.
MeToab!: [NpoBeaeH 0630p coBpeMeHHon nuTepaTtypbl (PubMed, Scopus) 1 mexxayHapoaHbIX
pekomeHgauun (ASCRS, ESCP, EWMA, BOS3). lNpoaHanunanpoBaHbl AaHHbIe O naToreHese,
dakTopax pucKa, OMarHOCTUYECKUX KPUTEPUSIX WM COBPEMEHHbIX MeTodax JedeHus
XPOHUYECKUX MepuaHanbHbiX paH. PesynbTaTbl: 3amenneHHas anuTenusauus sBnseTca
MHOrogaKkTOPHbIM NPOLLECCOM, (POPMUPYIOLLMMCSH NOA BO3AENCTBUEM NOKarnbHbIX )akTopoB
(bakTepmnanbHaa Harpyska, rMnokcuUsi TKaHeW, MeXaHU4YecKOoe HanpshkeHue, BIaXHOCTb),
CUCTEMHBIX COCTOSIHMMA  (CaxapHbli AnabeT, HeOoCTaTOYHOCTb MUTAHWUSA, aHeMus,
MMMYHOCYNpeccus, KypeHue) u  OCOBEHHOCTEM  XMPYPrMyeckoro BMmellaTenbCTBa.
[MepraHanbHble paHbl YacTo npuobpeTatdT PEHOTUN XPOHUYECKOW paHbl, NMPU KOTOPOM
CTaHOapTHbIA MECTHbIN YXO[ OKa3blBaeTCA HeJOCTaTOYHbIM. 3Ha4YUTENbHAA 4YacTb CrydaeB
CBsi3aHa C HeJoCTaTOYHOM MepBMYHOM MaToreHeTudeckon u  anddepeHumansHom
ONarHoCTUKOW, OCOBEHHO C  HECBOEBPEMEHHBIM  UCKIMIOYEHMEM  BOCMANUTESbHbIX
3aboneBaHun kuweyHMka. COBpPEMEHHbIE [aHHble NOATBEPXAAT HeobXoaMMOCTb
KOMOWHMPOBAHHOW cTpaTerMm: OnNTUMM3auuM MECTHOW paHeBOW cpedbl, KOoppekuuu
CUCTEMHBIX DaKTOPOB N CEMNEKTUBHOIO NMPUMEHEHUS TEXHONOMNIN, TaKUX KaK BakyyM-Tepanms.
3aknodeHne: 3amMefsieHHOe 3aXMVBMEeHWe aHanbHblX W NnepuaHanbHbIX paH — 3TO
ONHAMUYECKMA WM NOTEeHUManbHO ynpaBnsembli  Guonornyeckun npouecc. PaHHss
noeHTuurkauma ¢akTopoB pUCKa, NaTOreHeTUYeCKU OpPUEHTUPOBaHHAA AMarHOCTUKa WU
noatanHoe  MHOUBUOYaNU3MPOBaHHOE  JfleYeHWe  MO3BOSIAKT  CHU3UTbL  4acToTy
nocrneonepaunoHHbIX OCITIOXXHEHUN, COKPaTUTb CPOKM 3aXKMBMNEHUS U YNyuYlWUTb KadeCTBO
XM3HN NaLMEHTOB.

KnioueBble crnoBa: aHanbHas paHa, nepwaHanbHasi paHa, 3amenfieHHOe 3aXMBIeHWue,
dakTopbl pucka, BakyyM-Tepanusi, MPOKToNornyeckas Xmpyprus.
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INVESTIGATION OF IN VITRO ANTIOXIDANT ACTIVITY AND IN SILICO BIOLOGICAL
ACTIVITY OF FLAVONOIDS FROM LIMONIUM CASPIUM GROWING IN AZERBAIJAN

Pashayeva S.A.'*, Nasirli 1.U.%, Aliyeva Sh.B.l, Ahmadov E.L.:, Rasulov N.Sh.!, Guliyev F.A.l,
Badalova K.K. !, Garayev E.E.?

Abstract

The antioxidant properties of the flavonoids myricetin (M1), myricitrin (M2) and myricetin-3'-O-sulfate
(M3), isolated from the roots of Limonium caspium (Willd.) P.Fourn (Plumbaginaceae) native to the
flora of Azerbaijan were comparatively assessed in vitro, while their biological activity assessed in silico
(PASS Online, SwissADME, SwissTarget and ADMETIlab 3.0). In addition, ligand—macromolecule
interactions were investigated through molecular docking analysis. The antioxidant activity of the
compounds was determined using the DPPH radical scavenging assay, and the ICs, values (ug/mL)
were calculated as follows: M1 (7.81), M2 (6.34), and M3 (6.20). In silico predictions indicated that M1
exhibits pronounced antitumor activity (92.4%), whereas M2 (99.0%) and M3 (99.1%) demonstrated
strong hemostatic potential.

Molecular docking studies were performed using AutoDock Vina 4.2 software. Compound M3 was
selected as the ligand, and xanthine dehydrogenase was chosen as the target protein. The M3
molecule was found to interact with the active site of xanthine dehydrogenase through multiple
interaction mechanisms. The overall interaction profile indicates strong and specific binding of M3 to
the enzyme, suggesting its potential role as a bioactive inhibitor.

Keywords: Limonium caspium (Willd.) P. Fourn., myricetin, myricitrin,myricetin-3'-O-sulfate,
antioxidant activity, in silico, molecular docking, in vitro

EXPERIMENTAL SECTION

INTRODUCTION and the species Limonium caspium (Willd.)
Plants of the genus Limonium are rich in P. Fourn. (Plumbaginaceae) has widely
biologically active phenolic compounds, grown in the flora of Azerbaijan [1].

Antioxidants are compounds capable of
neutralizing the harmful effects of free

Yazigma iigiin slage: radicals and protecting cells from oxidative
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of plant origin, particularly flavonoids
usually  considered  potent  natural
antioxidants. They exert their antioxidant
effects both by scavenging free radicals
through hydroxyl groups and by chelating
metal ions. The antioxidant activity of
flavonoids is commonly assessed in vitro
using DPPH, ABTS, FRAP, and CUPRAC
assays. Numerous studies have
demonstrated that flavonoids isolated from
L. caspium (Willd.) P. Fourn. exhibit
pronounced antioxidant properties,
highlighting their potential medical and
pharmacological relevance [2].

In silico studies encompass the analysis of
biological processes and molecular
interactions  through  computer-based
modeling and bioinformatics tools.

The aim of the present study is to
investigate the antioxidant properties of
flavonoids in vitro, as well as to perform a
comparative in silico assessment of their
biological activity, physicochemical
properties, solubility, bioavailability, and
pharmacokinetic parameters, along with
molecular docking analysis of myricetin
(M1), myricitrin (M2), and myricetin-3'-O-
sulfate (M3) isolated from L. caspium.

MATERIALS AND METHODS

In vitro determination of antioxidant
activity

The DPPH (2,2-diphenyl-1-picrylhydrazyl)
assay was performed according to the
method described by Blois et al. and
adapted for a 96-well microplate format [3].
This method assesses the effect of
antioxidant-active compounds on the DPPH
radical solution. The unpaired electron of
DPPH accepts a hydrogen atom from the
tested compound, resulting in the formation
of the corresponding hydrazine. The
antioxidant activity index, ICso, represents
the concentration of a compound required
to inhibit 50% of DPPH radical absorbance
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at a wavelength of 517 nm; lower ICs,
values indicate stronger antioxidant activity.
Compounds M1, M2, and M3 were initially
dissolved in methanol, and serial dilutions
at different concentrations (1-20 pg/mL)
were prepared to determine optimized ICso
values.

Gallic acid (Sigma Aldrich, batch SLCN
0435) was used as a positive control,
dissolved in methanol and six analytical
solutions were prepared within the
concentration range of 0.5-5.0 pug/mL.

A fresh DPPH solution at a concentration of
0.060 mg/mL was prepared daily by
dissolving 6 mg of DPPH (Sigma Aldrich,
D9132-5G, batch 0000187174) in 100 mL
of methanol and allowing the solution to
keep in the dark at room temperature for 1—
3 hours before the analysis.

The DPPH assay was carried out in a 96-
well microplate. The first row served as a
blank row and contained methanol only,
while the second row represented the
negative control containing methanol and
the DPPH reagent. In the subsequent rows,
analytical solutions of each sample were
added in triplicate, along with an additional
row containing only the sample solution
without DPPH.

The composition of each well was as
follows:

Blank wells: 250uL methanol (MeOH)
Negative control wells: 50 pL MeOH +
200uL DPPH solution in MeOH

Sample or positive control wells: 50uL
sample or positive control + 200 uL DPPH
solution.

Sample blank wells: 50uL sample + 200
pL MeOH

The 96-well microplate was covered with a
lid and incubated in a spectrophotometer
(Agilent BioTek Epoch, USA) for 1 hour.
Absorbance measurements were recorded
at 517 nm. Antioxidant activity and ICs,
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values (defined, as the concentration
required inhibiting 50% of DPPH radicals)

were calculated using established
equations [4].
In silico assessment of biological

activity.

For the comparative in silico assessment of
the biological activity of flavonoids M1, M2,
and M3, the PASS Online, SwissADME,
SwissTargetPrediction, and ADMETIlab 3.0
platforms were employed. Molecular
docking simulations of ligand—
macromolecule interactions were
conducted using AutoDock 4.2.

Compound M3 was selected as the ligand,
while xanthine dehydrogenase was chosen
as the target macromolecule. The crystal
structures of the target proteins were
retrieved from the Protein Data Bank
(https://www.rcsb.org; PDB IDs: 1BML,
1JRO). The PDB format of the ligand
(compound M3) was generated using
MarvinSketch software
(https://chemaxon.com/ marvin).

Protein preparation: the downloaded crystal
structure of xanthine dehydrogenase was
prepared prior to molecular docking
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residues, were removed using Discovery
Studio Visualizer software
(https://discover.3ds.com/discovery-studio-
visualizer-download). Subsequently, the
cleaned protein structures were processed
in AutoDock Tools version 1.4.5. During this
step, polar hydrogen atoms were added to
the protein structures, and Kollman partial
charges were assigned to all atoms to
ensure  accurate representation  of
electrostatic interactions. The prepared
protein structures were then saved in
PDBQT format, which is required for
molecular docking calculations, and were
used as receptor models in subsequent
docking studies.

Grid box parameters were set to
dimensions of 80 x 80 x 80 A. Molecular
docking simulations were performed using
AutoDock 4.2 via the command-line
interface [5].

RESULTS AND DISCUSSION.

In vitro antioxidant activity

The antioxidant activity of methanolic
solutions of M1, M2, and M3 at various
concentrations was assessed using the
DPPH assay. The resulting dose—response

simulations. Initially, all non-essential curves are presented in
molecules, including co-crystallized Figures 1 and 2.
ligands, solvent molecules, and water
e ///\' el TN
- b // \\
; ) x ’ ”/ / / \

1 2

3 4

Fig 1. Graphical representation of the DPPH assay results (1 — gallic acid, 2 - M1, 3 - M2, 4

— M3).

21


https://chemaxon.com/

S.A. Pashayeva, I.U. Nasirli, Sh.B. Aliyeva, E.L. Ahmadov, ATU Jurnali (2026) 02:02 Azarbaycan Tibb Universitetinin Jurnali
2026

The ICso values of the DPPH assay for the flavonoids (M1, M2, and M3) isolated from
methanolic extracts of L. caspium roots were calculated using the polynomial equation Y =
C-X2+B-X + A, where Y =50 (Table 1).

TABLE 1. ICso values representing the antioxidant activity of flavonoids isolated from
Limonium caspium.

Curve name A B C R? X
Gallic acid 0.103 16.3 -0.553 0.999 3.48
M1 -1.16 7.76 -0.155 0.998 7.81
M2 -2.35 11.2 -0.316 0.999 6.34
M3 -0.103 9.55 -0.237 0.999 6.2
=13,13x + 2,9961
Graph OfICSO Va|UES (llg/ml) Y R2=(;(,9964
120
—@—gallic acid
100
C
9 80 myricetin
x
-8 60 myricetin-3'-O-sulfate
<
C 40
o_\o myricitrin
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line - gallic acid

0 5 10 15 20 25

concentration

Fig 2. Dependence of the percentage of inhibition on the concentration of the tested

compounds.

In silico assesment of the biological activity of the compounds using computational
tools.

The biological activity of compounds M1, M2, and M3 was investigated in silico using
the PASS Online software (Tables 2—4).

TABLE 2. Predicted biological activity of compound M1.M1 (canonical structure):
: OC1=CC(0)=C2C(0OC(=C(0)C2=0)C2=CC(0)=C(0)C(0)=C2)=C1)

Pa Pi Biological activity Pa Pi Biological activity
0,924 | 0,005 | Antineoplastic 0,792 | 0,011 | Membrane permeability
inhibitor
0,913 | 0,005 | HIF1A expression | 0,783 | 0,004 | Antimutagenic
inhibitor
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0,889 | 0,006 | Chlordecone reductase | 0,769 | 0,006 | Peroxidase inhibitor
inhibitor

0,894 | 0,013 | Membrane integrity | 0,795 | 0,034 | Ubiquinol-cytochrome-c
agonist reductase inhibitor

0,868 | 0,003 | Prostate cancer | 0,763 | 0,004 | HMOX1 expression enhancer
treatment

0,847 | 0,004 | Kinase inhibitor 0,750 | 0,005 | UGT1A9 substrate

0,794 | 0,008 | 2-Dehydropantoate-2- 0,759 | 0,016 | TP53 expression enhancer
reductase inhibitor

According to the program predictions, activity against prostate cancer (86.8%),
compound M1 exhibits pronounced antimutagenic activity (78.3%), as well as
antitumor activity (92.4%), anticancer other biological activities.

TABLE 3. Predicted biological activity of compound M2.M2 (canonical structure):
C[C@@H]10[C@@H](0C2=C(OC3=CC(0)=CC(0)=C3C2=0)C2=CC(0)=C(0O)C(0)=C2)[C
@H](O)[C@H](O)[C@H]10)

Pa Pi Biological activity Pa Pi Biological activity
0,990 | 0,001 | Hemostatic 0,972 | 0,000 | Morphine  6-dehydrogenase
inhibitor
0,985 | 0,001 | Membrane permeability | 0,972 | 0,002 | Lipid peroxidase inhibitor
inhibitor
0,985 | 0,001 | Membrane integrity | 0,967 | 0,000 | lodide peroxidase inhibitor
agonist
0,983 | 0,001 | Cardioprotectant 0,964 | 0,002 | UDP-glucuronosyltransferase
substrate
0,979 | 0,001 | Monophenol 0,962 | 0,001 | Vasoprotector
monooxygenase inhibitor
0,978 | 0,001 | Free radical scavenger | 0,955 | 0,001 | Anticarcinogenic
0,977 | 0,001 | CYP1A inducer 0,954 | 0,002 | Anaphylatoxin receptor
antagonist

According to the prediction results, compound M2 demonstrates strong hemostatic (99.0%),
cardioprotective (98.3%), vasoprotective (96.2%), and other biological properties.

TABLE 4. Predicted biological activity of compound M3. M3 (canonical structure):
OC1=CC(0)=C2C(=0)C(0S(0)(=0)=0)=C(0C2=C1)C1=CC(0)=C(O)C(0)=C1)

Pa Pi Biological activity Pa Pi Biological activity

0,991 | 0,001 | Hemostatic 0,929 | 0,001 | SULT1A3 substrate

0,958 | 0,001 | Beta-carotene 15,15'- | 0,928 | 0,004 | HIF1A expression inhibitor
monooxygenase inhibitor
0,959 | 0,003 | CYP2C12 substrate 0,919 | 0,002 | Kinase inhibitor
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0,955 | 0,002 | Benzoate-CoA ligase | 0,916 | 0,003 | Membrane permeability
inhibitor inhibitor
0,944 | 0,003 | Chlordecone reductase | 0,913 | 0,003 | UDP-glucuronosyltransferase
inhibitor substrate
0,943 | 0,002 | Sulfotransferase 0,878 | 0,001 | Coenzyme-B
substrate sulfoethylthiotransferase
inhibitor
0,931 | 0,002 | Peroxidase inhibitor 0,876 | 0,004 | 2-Dehydropantoate 2-
reductase inhibitor

According to the program predictions,
compound M3 exhibits pronounced
hemostatic activity (99.1%) along with other
biological activities [5].

Investigation of M1, M2, and M3 using
the SwissADME program

Figure 3 presents the bioavailability radar
diagrams for compounds M1, M2, and M3.
The radar plots illustrate the main
physicochemical parameters affecting oral
bioavailability, including LIPO (lipophilicity),
SIZE (molecular size), POLAR (polarity),

INSOLU (solubility), INSATU (degree of
saturation), and FLEX (molecular flexibility).
Localization of the red polygon within the
pink optimal area indicates a higher
likelihood of drug-like properties. The
distribution of these parameters differs
among M1, M2, and M3, suggesting
variations in their bioavailability potential.
Overall, the radar diagrams provided by the
SwissADME program allow a comparative
assesment of the compounds from an
ADME perspective.

UPQ

FLEX SiPE FLEX

IRSaTU

INSATU POLAR

BNEOLL

7
)\ L/__
LG

e T

FLEX SIZE

BEEATY

INSOLU

M1

a2

M3

Fig 3. Investigation of compounds M1, M2, and M3 using the SwissADME program.

Physicochemical
solubility, pharmacokinetics,
drug-likeness, and medicinal

properties, water
lipophilicity,
chemistry

parameters were predicted using the

SwissADME software (Tables 5-9).

TABLE 5. Physicochemical properties M1, M2 and M3

Physicochemical Substances

Properties M1 M2 M3

Molecular weight 318.24 g/mol 464. 38 g/mol 398. 30 g/mol
Num. heavy atoms 23 33 27
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Num. arom. heavy atoms | 16 16 16
Fraction Csp3 0.00 0.29 0.00
Num. rotatable bonds 1 3 3
Num. H-bond acceptors 8 12 11
Num. H-bond donors 6 8 6
Molar Refractivity 80.06 111.02 90.26
TPSA 151. 50 A2 210. 51 A2 203.34 A2
TABLE 6. Solubility M1, M2 and M3 in water
Substances
M1 M2 M3
Log S(ESOL) -3.01 -3.20 -3.32
Solubility 3.14e-01 mg/ml; 2.92e-01 mg/ml, 1.91e-01 mg/ml;
9.88e-04 mol/l 6.29e-04 mol/l 4.80e-04 mol/l
Class Soluble Soluble Soluble
Log S (Ali) -3.96 -4.50 -5.09
Solubility 3.50e-02 mg/ml; 1.46e-02 mg/ml; 3.26e-03 mg/ml;
1.10e-04 mol/l 3.15e-05 mol/l 8.18e-06 mol/l
Class Soluble Moderately soluble | Moderately
soluble
Log S(SILICOS-IT) -2.66 -1.49 -2.27
Solubility 6.98e-01 mg/ml; 1.49e+01 mg/ml; 2.14e+00 mg/ml;
2.19e-03 mol/l 3.21e-02 mol/l 5.38e-03 mol/l
Class Soluble Soluble Soluble
TABLE 7. Pharmacokinetics M1, M2 and M3
Substances
Pharmacokinetics M1 M2 M3
Gl absorption Low Low Low
BBB permeant No No No
P-gp substrate No No Yes
CYP1A2 inhibitor Yes No Yes
CYP2C19 inhibitor No No No
CYP2C9 inhibitor No No No
CYP2D6 inhibitor No No No
CYP3A4 inhibitor Yes No No
Log Kp (skin permeation) -7.40 cm/s -8.77 cm/s -7.86 cm/s
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TABLE 8. Lipophilicity M1, M2 and M3
Lipophilicity
Substan | Log Log Log Log Log Consensus
ces Pow (LO Pow (XLO Pow (WLO Pow (ML Pow (S|L|COS- Log Pow
GP) GP3) GP) OGP) IT)
M1 1.08 1.18 1.69 -1.08 1.06 0.79
M2 1.71 0.51 0.19 -2.32 -0.46 -0.07
M3 -0.43 1.22 2.25 -1.50 -0.52 0.20
TABLE 9. Medicinal chemistry prediction results M1, M2, and M3

Medicinal Chemistry
Substance | PAINS Brenk Leadlikeness Synthetic
S accessibility
M1 1 alert: | 1 alert: catechol | Yes 3.27

catechol A
M2 1 alert: | 1 alert: catechol | No; 1 violation: | 5.32

catechol A MW>350
M3 1 alert: | 2 alerts: | No; 1 violation: | 3.58

catechol A catechol, MW>350

sulfonic_acid_2

Research of M1, M2 and M3 using the SwissTarget program
The SwissTarget program allows predicting macromolecular targets of a substance (Fig. 4).

Target Classes Target Classes Target Classes
g7y 67%
6.7% .39
. S—— 33.3%
N 5.7% 26.7% | 13.3%
267% | 6.7% /
: 6.7% |
e 6.7%
e B.7% 13.3%
- 6.7%
20.0% 6.7% .
o 20.0% 6.7%
H Enzyme H Lyase [ Family A G protsin-cou pled receplor || W Enzyme B Family A prolein-coupled rceplor B Onidoreductase
[l Hydrolase [ tnase Oxidoreductase O CylochiomePds0 O Lysse O Kirsse
[ Seceled prolein Prolease

Fig.4. Macromolecular enzyme targets

Thus, it

was

determined

that the

macromolecules with which M1 is most
likely to interact are kinase (26.7%) and
enzyme (20%). The macromolecules most
likely to bind with M2 are lyase (26.7%),
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enzyme (26.7%), and G protein-coupled

receptor family A (20%).

Considering the high antioxidant activity
and the rare occurrence of compound M3
compared to M1 and M2 (Table 1), special
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attention was given to this compound. The
macromolecule with which M3 is most likely
to bind and exhibit antioxidant properties
was identified as xanthine dehydrogenase,
belonging to the oxidoreductase class.
Under pathological conditions such as

ischemia,
converts

actively produces free
hypothesized

xanthine

that

dehydrogenase
into xanthine oxidase, which
radicals. It is
M3, by binding

to

(2026) 02:02 Azarbaycan Tibb Universitetinin Jurnali
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xanthine dehydrogenase in the body,
prevents the conversion of the enzyme into
xanthine oxidase.

Comparative study of M1, M2, and M3
using ADMETIlab 3.0.
This program predicted several parameters
that differ from those determined by
SwissADME regarding physicochemical
properties (Table 10).

TABLE 10. Comparative physicochemical properties of M1, M2, and M3

Physicochemical properties
Property Value |Value |alue Comment
M1 M2 M3

nRing 4.0 4.0 3.0 Number of rings. Optimal:0~6

MaxRing 10.0 10.0 10.0 Number of atoms in the biggest ring.
Optimal:0~18

nHet 12.0 12.0 12.0 Number of heteroatoms. Optimal:1~15

fChar 0.0 0.0 0.0 Formal charge. Optimal:-4 ~4

nRig 24.0 24.0 20.0 Number of rigid bonds. Optimal:0~30

Flexibility 0.125 0.125 |0.15 Flexibility = nRot /nRig

Stereo 5.0 5.0 0.0 Stereo Centers. Optimal: < 2

Centers
Melting points below 25°C are classified as

Melting point [230.593 [230.593 299.085 | liquids, while melting points above 25°C are
classified as solids.

Boiling point 31971 319.71 [86217 |~ normal boiling point below 25°C s
categorized as a gas.

Molecular docking of compound M3

The compound M3 was used as the ligand,
while  xanthine dehydrogenase was
selected as the macromolecular target. The
2D interaction structure is presented in

Figure 5, and the 3D structures are shown
in Figures 6 and 7. The binding energy of
compound M3 upon interaction with the
xanthine dehydrogenase enzyme is
provided in Table 11.
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Fig. 5. 2D Structure of the docking result of compound M3 with the xanthine dehydrogenase
enzyme
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Fig. 6. 3D Structure of the interaction between compound M3 and the xanthine dehydrogenase
enzyme (protein—ligand binding)

Auceplur

Fig. 7. 3D Structure of the docking result of compound M3 with the xanthine dehydrogenase
enzyme

TABLE 11. Binding energy of the interaction between compound M3 and the xanthine

dehydrogenase enzyme (Protein—ligand complex)
Mode Affinity, kcal/mol Dist from best mode

RMSD, A rmsd I.b. \ RMSD, A rmsd u.b.
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1 -7.7 0.000 0.000

2 -1.4 2.344 3.817

3 -7.3 2.487 7.184

4 -7.2 2.440 4.079

5 -7.2 2.024 6.603

6 -7.1 34.574 35.835

7 -6.7 23.384 25.440

8 -6.7 3.128 5.012

9 -6.7 17.218 21.753

Interaction of molecule M3 (ligand) with
xanthine dehydrogenase enzyme in 2D
format. The analysis revealed the following
key interactions:

1. Van der Waals interactions: Molecul
e M3 forms weak Van der Waals
contacts with several amino acid
residues, primarily with Leu (A:216,
B:688), Val (B:94, B:264), lle (B:118),
Ala (B:116), Gly (B:38), and Phe (B:99).
These interactions contribute to the
stable binding of the ligand within the
enzyme's active site.

2. Hydrogen bonds:

Hydrogen bonds are formed between
molecule M3 and the amino acid
residues Arg (B:110, B:114). These
bonds provide high selectivity for ligand
binding at the active site and help
stabilize the complex.

3. Carbonhydrogen bonds:

The figure illustrates carbon-hydrogen
bonds formed between the aromatic and
hydroxyl groups of the ligand and the
residues Val (B:264) and Thr (B:41).

4, TI-
alkyl interactions:
m-Alkyl interactions occur between the
aromatic T-systems and alkyl groups
with residues Ala (B:113) and Arg
(B:114). These hydrophobic interactions
enhance the ligand’s firm positioning in
the active center.

29

5. Negative (unfavorable) interaction:
It is important to note that a negative
interaction is observed with residue Asp
(B: 261), which may cause electrostatic
repulsion of a part of the ligand molecule
and potentially weaken the binding
strength.
Overall, molecule M3 binds to the active
site of xanthine dehydrogenase through
several different interaction mechanisms.
Hydrogen bonds and tr-alkyl interactions
play a particularly significant role in
complex stabilization. Van der Waals and
carbon-hydrogen contacts provide
additional stabilizing effects. Although the
negative interaction may partially affect the
binding energy, the overall interaction
profile indicates strong and specific binding
of M3 to the enzyme.

CONCLUSION

In this study has been carried out the
comparative in vitro investigation of the
antioxidant properties, as well as in silico
assessment of the biological activity,
physicochemical properties, solubility,
bioavailability, pharmacokinetic
parameters, and  drug-likeness  of
flavonoids M1, M2, and M3 isolated from
Limonium caspium species growing along
the Caspian Sea coast in Azerbaijan.

In vitro antioxidant activity testing.

The antioxidant activities of flavonoids M1,
M2, and M3 were examined using the
DPPH assay. As a result of the analysis, the
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ICso0 antioxidant activity values were
calculated, and the following results were
obtained: M1 (7.81 ug/ml), M2 (6.34 pg/ml),
and M3 (6.2 pg/ml), indicating that the
substances possess a strong antioxidant
effect. Gallic acid was used as a positive
control with an ICs, value of 3.48 pg/mL.

In silico biological activity study.

Computational tools including PASS
Online, SwissADME, SwissTarget, and
ADMETIlab 3.0 were applied to predict the
biological activities of flavonoids M1, M2,
and M3. According to PASS Online
predictions, M1 exhibits significant
antitumor activity (92.4%), anticancer
activity against prostate cancer (86.8%),
antimutagenic activity (78.3%), among

other effects. M2 demonstrated high
hemostatic  (99.0%), cardioprotective
(98.3%), vasoprotective (96.2%), and
additional activities. M3 showed
pronounced hemostatic activity (99.1%)
along with other notable biological
properties.  Molecular docking was

performed using AutoDock Vina 4.2, where
compound M3 was used as the ligand and
xanthine dehydrogenase was selected as
the protein target. It is suggested that M3
may bind to xanthine dehydrogenase in the
body, potentially preventing its conversion
into xanthine oxidase.
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AZBRBAYCANDA BiTON LIMONIUM CASPIUM BiTKIiSINDON ALINMIS
FLAVONOIDL®RIN IN VITRO ANTIOKSIDANT AKTIVLIiYiNiN V8 IN SILICO BiOLOJi
AKTIVLIYIiNIN TODQiQi

Pasayeva S.A.**, Nesirli .U, 8liyeva S.B.1, 8hmadov E.L.., Rasulov N.S. 1, Quliyev F.8., Badslova
K.K.%, Qarayev E.E. 2
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Xulasa

Azarbaycan florasindan Limonium caspium (Willd.) P.Fourn (Plumbaginaceae) kdklerinden  alinmis
mirisetin (M1), mirisitrin (M2) ve mirisetin-3'-O-sulfat (M3) flavonoidlerinin antioksidant xassalari in
vitro seraitde mugqgayisali sekilde Oyrenilmis, bioloji aktivlikleri isa in silico tsullarla (PASS Online,
ProTox 3.0, SwissADME, SwissTarget va ADMETIab 3.0) prognozlasdiriimisdir. Bundan slavs,
molekulyar doking programi vasitesile ligand—makromolekul qarsiligh tesirleri arasdiriimisdir. DPPH
testi ile maddalerin ICs, antioksidant faalliglari (mkg/ml) hesablanmisdir: M1 — 7,81; M2 — 6,34; M3 —
6,2. Prognozlasdiriimisdir ki, M1 yiksak sis aleyhina aktivliys (%92,4), M2 (%99,0) ve M3 (%99,1) ise
yuksek hemostatik (qankasici) xtsusiyyatlare malikdir.

Molekulyar doking AutoDock Vina 4.2 programindan istifade edilmakle hayata kegirilmisdir. Tadqiq
olunan ligand kimi M3 birlesmasi, hadaf zllal kimi ise ksantindehidrogenaza secilmisdir. M3 molekulu
ksantindehidrogenaza fermentinin aktiv markazi ile muxtslif qarsiligl tesir mexanizmleri vasitasila
baglanmisdir ve qarsiligh tasirlerin Gmumi profili M3-tin fermentle gucli ve spesifik baglanmasini
gOsterir.

Acar sozlar: Limonium caspium (Willd.) P.Fourn., mirisetin, mirisitrin, mirisetin 3-O-sulfat,
antioksidantlq, in silico, molekulyar doking, in vitro

WCCNEOQOBAHMUE IN VITRO AHTUOKCUOAHTHON AKTUBHOCTM U IN SILICO
BMOJNIOM'MYECKON AKTUBHOCTU ®JIABOHOUAOB LIMONIUM CASPIUM,
NMPOU3PACTAIOLLEFO B ASEPBANKAHE

lNMawaesa C.A.™, Hacupnu N.Y.", Anuesa LLI.B.", Axmadoe 3./1.", Pacynoe H.L.", 'ynuee ®.A.1,
badanosa K.K.", Mapaeg 3.05.2

Y AsepbatioxaHckuli MeduyuHckul YHusepcumem, kagpedpa hapmayesmuyeckoll MoKCUKono2uu u
xumuu, baky,AsepbatidxaH "E-mail: sarapasayeva@gmail.com

2'YHusepcumem 3kc-Mapcernb, CNRS 7263, IRD 237, YHusepcumem AsuHboHa, IMBE, 6ynbeap
XKan Mynen, 27, omden ®apmakoeHO3UU U amHogapmakonoauu, ®apmauesmudeckud
akynbmem, 13385 Mapcernb, ®paHyus E-mail: elnur.garayev@univ-amu.fr

Pe3tome
AHTMOKCUOAHTHbIE CBOWCTBa (brnaBoHomaoB mupuuetnHa (M1), mupuumtpuHa (M2) n mmpuueTtun-3'-
O-cynbarta (M3), BblAENEHHbIX "3 KopHew Limonium caspium (Willd.) P.Fourn

(Plumbaginaceae) u3 cdnopbl AsepbangxaHa 6binvM cpaBHUTENbHO U3y4YeHbl in Vitro,
a Ouonornyeckass aktmBHocTb in silico (PASS Online, ProTox 3.0, SwissADME, SwissTarget u
ADMETIlab 3.0). Takke wn3yyeHbl B3aUMOOTHOLUEHUW §nWraHg — MakpoMOJSieKyra C MOMOLLbIO
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nporpammMbl  MorekyndpHoro  gokuHra. Metogom  DPPH  paccuuTaHa  aHTUOKCMAAHTHas
akTuBHocTb IC50 BewecTtB (Mkr/mn): M1(7.81), M2(6.34) n M3(6.2). lNpeackasaHo, 4YTo

M1 obnapaet (%) BblpaxxeHHbIMU NpoTuBoonyxonesbiMu (92.4), a M2 (99.0) n M3 (99.1)
KpOBOOCTaHaBNMBAOLLMMN CBONCTBAMU.

MonekynsipHbln OOKMHT Oblfnl BLINOSIHEH C ucnonb3oBaHuem nporpammbl AutoDock Vina 4.2. B
KayecTBe Mccnegyemoro nuraHga ucnonb3oBanocb coeavHeHne M3, a B KayecTBe Gernka-muweHu
Oblna BbibpaHa kcaHTuHaerngporeHasa. Monekyna M3 cBA3bIBaeTCs C akTUBHbIM canToMm oepMeHTa
KCaHTUHAerngporeHasbl nocpeacTsoMm HECKOMbKNX pasnnyHbIX MeXxaH1U3mMoB
B3aMMOLENCTBUA 1 00Wmnin - npochunb  B3aMMOLENCTBUA  CBUMAETENbCTBYET O  CUBHOM M
cneumdnyeckom ceasbiBaHMn M3 ¢ hepMeHToM.

KnroueBble cnoBa: Limonium caspium (Willd.) P. Fourn., MMpUueTvH, MUPULUTPUH, MUPULETUH-3 -
O-cynbat, aHTUOKCUOAHTHOCTD, in Silico, MONEKYNAPHbIN JOKUHT, in Vitro.
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ORIJINAL MOQALD ACIQ GIRIiS (OPEN ACCESS)

QARACiIYSRD®N XARIC OD YOLLARININ YATROGEN
ZODOLONMOLORININ MUALICOSIND® HEPP-COUINAUD
YANASMASININ EFFEKTIVLIYi

Agayev R.M.1, Memmadov 8.8.2, Kazimov I.L.2, Ceferli R.E.™, Memmadov 8.S2, Hacibabayev S.S.2

Xulase

Son illerds qgaraciysrden xaric dd yollarinin (QXOY) yatrogen zadslsnmalerinin diagnostikasi ve
mdalicasinde muhim nailiyystler slde edilmisdir. Lakin 6d yollar Uzerinde apariimis rekonstruktiv
amaliyyatlardan sonraki uzaq dévrde xestalerin 10,9-51,2%-nda ¢apiq strikturalar yaranir ki, bu da
daha semarali mualica Gsullarinin axtarigini aktual edir. isin magsadi: garaciysrden xaric 6d yollari
zadelanmalerinde Hepp-Couinaud yanasmasi ila hepatikoyeyunostomiyanin effektivliyinin miqayisali
giymatlandirilmasi.

2015-2025-ci iller muddatinde 6d yollarinin yatrogen zedelenmasine gore rekonstruktiv emaliyyata
maruz galmis 48 xastenin mualice naticelari tahlil edilmisdir. Xastalerin orta yas haddi 45,6 * 4,2 yas
olmusdur. Tadgiq etdiyimiz xastalords 6d yollarinin yatrogen zadalanmaleri 95,8% (46 xastada)
xolesistektomiyadan (22(45,8%) xesteda agiq, 26(54,2%) xestede isa laparoskopik), 2 (4,2%)
xostade ise made rezeksiyasindan sonra bag vermisdir. 19(39,6%) xosteda diger kliniki alamatlerle
yanasl xolangit muayyan edilmisdir. Hamin xastalarde xolestaz alamatlari ganin biokimyavi
mulayinalerinds tesdiq edilmisdir. Zadslenma saviyyesi Bismut tesnifatina uydun gaydada
giymatlendirilmisdir: belo ki, 9 xostada Tip-l, 7 xasteds Tip-2, 11 xastedoe Tip-3, 21 xastads ise Tip-4
saviyyada musyyan edilmisdir. Qaraciyardaxili xolangiografiya yalniz ERXPQ ile (6 xasteda) hayata
kegcirilmisdir. Hepp-Couinaud tsulu ile hepatikoyeyunostomiya 19 xestayae icra edilmisdir.

Yaxin ve uzag dovrdaki mualice naticalerinin miqayisali giymatlandiriimasi Hepp-Couinaud Usulu ile
hepatikoyeyunostomiyanin semarali olmasini géstermisdir. ideyanin orijinalligi sol garaciyer axarinin
sag axarla birlegdiyi yerdan genis mobilizasiyasinin mUmkimliylina asaslanir. Axarin otraf
bitismelerdan ayrilimasinin, elace de hepatikoyeyunoanastomozun sol axar hesabina 2-3 sm
diametrinde formalasdiriimasinin mimkinliyt rekonstruktiv emaliyyatin uzaq dévrinde naticalarin
yaxsilagdiriimasina zemin yaratmisdir. Bela ki, Hepp-Couinaud Usulu ile hepatikoyeyunostomiyadan
sonraki 3-5 il sonraki muddetde anastomoz darligi geyda alinmamisdir.

Acar sOzlar: 6d yollari, yatrogen zadslonma, mualica, Hepp-Couinaud, agirlasma, anastomoz
darhgi

GIiRIS edon xostelerin Umumi veziyyeti okser
Qaraciyarden xaric 6d yollarinin (QXQY) hallarda agir xeste hesab edilmase da,
yatrogen zadalanmalari bu glna gader yatrogen zadslonma sebsabindan bas
klinik carrahligin aktual problemlarindan veran agirlagmalar xastanin Uzun muddatli,
biri olaraq galmaqgdadir [1,2,3]. Od dasi bazen ise  Omuarluk  mdalice  va
xastoaliyine (ODX) goéra cerraha miraciot reabilitasiyasina sabsab  olur. QXOY

© ATUJ and The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article’s Creative Commons licence,
unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and
your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission

AZSRBAYCAN TiBR . . . . . . .
UNIVERSITETININ JURNALI directly from the copyright holder. To view a copy of thislicence, visit http://creativecommons.org/licenses/by/4.0/.
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yatrogen zadsalenmalari yiksak maddi itki
ve ciddi tibbi-hiiqugi proseduralar il
garsilanir ve bu sebabdan Umumdiinya
Sehiyye  Teskilatinin  (UST)  prioritet
problemi kimi giindemdadir [6].

QXOY vyatrogen zadslenmalari miuixtslif
nov abdominal emaliyyatlar zamani
(garaciyaerin rezeksiyasi va
transplantasiyasi, qgaraciyar qapisindaki
toremalerin  xaric edilmasi ve hepato-
duodenal bagda limfadisseksiya, madaalti
vazin rezeksiyasi ve Whipple amaliyyati,
mada va on iki barmaq bagirsaq Uzarinda
icra edilan mixtelif amsaliyyatlar, bazi
hallarda az-invaziv muayinaler zamani)
bas versse do, esas etibari ilo
xolesistektomiyalarda rast galinir [4].
Musahidaler gostarir ki, LXE-nin genis
totbiginden sonra yatrogen zadalenmalarin
sayl 2-4 dafe artmisdir. Laparoskopik
xolesistektomiya (LXE) 6d dasi xastaliyinin
“QiziIl standarti” hesab edilse de, bas
veron od yollart zadelanmalari 06z
mirekkabliyi il secilir vo giindemda olan
aktual mesalalerdendir [3]. ©dsabiyyat
malumatlarinin  tahlili gb6starir ki, agiq
xolesistektomiyalarda (AXE) o6d vyollari
zadslenmalari 0,1- 0,2% hallarda misyyan
edilirse, laparoskopik xolesistektomiylarda
bu gosterici 0,3 — 0,6% tagkil edir [7].
QXOY yatrogen zadslenmaleri akser
hallarda shalinin cavan tsbaqgesi maruz
gahlr ki, bu da problemin ham da sosial
xarakter olmaini stubut edir.

Muslliflerin  musahideslerine esasen, 6d
yollarinin yatrogen zadslanmalarinin

Yazigma ligiin alage:

Agayev R.M.1, Memmadov 8.8.2, Kazimov i.L.2, Caferli R.E.Y,
Mammadov ©.S2, Hacibabayev S.S.2

1. Azarbaycan Tibb Universiteti, II-Carrahi xastaliklor kafedrasi
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agirlasmalar xolesistitektomiyaya maruz
galan xastalarin dlum riskini 3 dafe artirir.
Belo ki, QXQOY yatrogen zadslanmalarinds
letalhlg 3,2-35%, 6d yollarinin ¢apiq
strikturalar ise 10,9-50,3% xestada gqeyda
alinir [8].

R.Martin Vo Rossi od yollari
zadalenmalarinin asas sebableri arasinda
tohlukali anatomiya, tehllkali patologiya va
tohlikali carrahiyyani gostarirlor. Muallifler
anatomik variasiyalari, patoloji veziyyaeti va
texniki aspektlori yuksak risk amillar kimi
geyd edirlor. Diger musllifler  ds,
zodelonmoe sabablari arasinda 6d kisesi
boynu nahiyasinda infiltrasiya, Mirrizi
sindromunu, 6d Kkisasi axari ve Yya
arteriyasinin anatomik  anomaliyalari,
Hartman cibinin intim yerlesmasi va
obturasiyalar zamani kise axarinin qisa
olmasi, LXE zamani termik zadelonmsa,
amaliyyat vaxti ganaxmanin yaranmasini
asas hesab edirlar [7]. Digar mualliflor isa
LXE zamani yatrogen zadalanmalerin
sebableri arasinda anatomiyanin yalnig
giymatlondirilmasi (xoledoxun sistik kanal
zonn edilmasi, aberran sag hepatik
kanalin sistik kanal zann edilmasi) ve
texniki sebableri (klipslanmada yetarsizlik,
garaciyar daxiline dogru disseksiya, sistik
kanalin asiri traksiyasi, duktal
eksplorasiyanin yetersiz olmasi) asas
hesab edirlar [10].

Hazirda QXOY-nin yatrogen
zadalanmalarinin - mualicesinda radioloji,
transhepatik endoskopik dilatasiya ve ya
stentlema kimi mualice noévleri movcud
olsa da, rekonstruktiv carrahi amaliyyatlar

“Qizil standart” hesab olunur.
Rekonstruktiv biliodigestiv anastomozlarin
karkas Uzarinda uzun middat

formalasdiriimasi genis tatbiq edilsa ds,
hazirda meahdud sayda ve xisusi
gOsteriglerle tatbiq edilir [1,3].

QXOQY vyatrogen zadslenmalarine gors,
xususi ile  “yuksek” zadelanmalerdes
aparilmis rekonstruktiv.  amaliyyatlardan
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sonra bazi muallifler anastomoz darliginin
profilaktikasi maqsadi ile Hepp-Coinaud
yanasmasini effektiv hesab edirlar [9,10].
Sol garaciyar axari Uzerinda boylama kasik
hesabina biliodigestiv anastomozun genis
goyulmasi ile hepatikoyeyunostomiyadan
sonraki uzaq dovrde naticalarin tahlili
diggatimizi calb etmigdir.

Isin moeqgsadi: qaraciyerden xaric 6d
yollari zadslenmalarinde Hepp-Coinaud
yanasmasi ile hepatikoyeyunostomiyanin
effektivliyinin muqayisali
giymsatlondiriimasi.

MATERIAL V® METODLAR

QXOY vyatrogen zadslenmalsrinds Hepp-
Coinaud Usulu ile hepatikoyeyunostomiya
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yanasmasinin amsaliyyatdan sonraki uzaq
dovrde ¢apiq strikturalarin profilaktikasinda
effektivliyinin giymatlendiriimasi U¢in biz
akademik M.A.Topgubasov adina EImi
Cerrahiyye Markazinin  Qaraciyar, od
yollari, madaalti vezi cerrahli§i sébasinda
2015-2025-ci illerde QXOY yatrogen
zadalanmasina gbra 48 xastenin miuayina
va carrahi mualice naticalarinin tahlilini
hayata kegirmigik. Xastolorin yasi 26-67
yas aras! olmusdur ki, bunlarin arasinda
13(27,1%) kisi, 35(72,9%) qadin olmusdur.
Musahida edilen xastelards orta yas haddi
— 45,6 + 4,2 yas olmusdur. Xastalarin yasa
va cinsiyystine gobra boélinmasi 1 sayli
cadvalds gdsterilmisdir.

Cadval 1. Tadqiqg edilan xastalarin yasa va cinsiyyatina gora bélinmasi

Xastalarin sayi
Yas (il) Kisi Qadin Umumi

Abs % Abs % Abs %
20-30 1 2,1 8 16,7 9 18,8
31-50 8 16,7 22 45,8 30 62,5
51-67 4 8,3 5 10,4 9 18,8
Comi 13 27,1 35 72,9 48 100
1 sayll cadvalden go6rundiyd  kimi, yardim¢i  olmusdur. QXQY yatrogen

xastelarin 35(72,9%) qadin teskil etmigdir

kii, bu da sonuncularda 06d dasi
xastoliyininin - rast gelmasi tezliyi il
alagalidir.

Tadqiq edilmis xastelar klinikaya qabul
edildikda kompleks muayinalerdan
kegmisdir. Umumkiliniki, biokimyavi ve
laborator-instrumental muayinaler
protokola uygun gaydada hayata
kegirilmigdir. Diagnostik muayinaler
arasinda invaziv usullardan 6nca ultrasses
muayinasi rutin gaydada xestelara tetbiq
edilmis, mexaniki sariligla naticalonen 6d
yollarinin genislenmasini, garin bosluguna
0d sizmasini, hepatomegaliya, rezidual
daslarin olmasini, madealti veazinin va
diger alamatlerin askar edilmasina

35

zoadalonmalarin  diagnostikasinda MR
xolangiografiyanin invaziv olmayan bir Usul
kimi rolu boyuk olmusdur.

Klinik praktikada QXOY zadslenmalarinin
klinik-anatomik tasnifatlari arasinda
Bismuth, Strasberg tesnifatlari, Qalperinin
(2003) ve Amsterdam kriteriyalari genis
istifade edilir [6]. Biz 6z mlsahidalerimizda
Bismuth  tarafinden  teklif  olunmus
tosnifatdan [9] istifade etmigik (cedval 2).
Zadalanma saviyyasi Bismuth tasnifatina
uygun qaydada giymatlandiriimigdir: bela
ki, 9 xastaedsa Tip-l, 7 xestade Tip-2, 11
xostede Tip-3, 21 xestoede isa Tip-4
saviyyada miayyan edilmisdir (cadval 2).
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Cadval 2. Miisahida edilan xastalarin QXOY yatrogen zadslenmasi saviyyasi (Bismuth

tasnifatina uygun)

Xosta say!I

Abs. %
Tip | 9 18,8%
Tip Il 7 14,6%
Tip HI 11 22,9%
Tip IV 21 43,8
TipV -
Misahide edilon xastelorde  QXOY axarlarinin anatomik qurulusunun
yatrogen zadslenmaleri 46 (95,8%) Oyroenilmasi maqsadi ilo MR
xostada xolesistektomiyadan (22(45,8%) Xolangiografiya muayinasi hayata
xostada acglq, 26(54,2%) xestods isa kecirilmigdir.

laparoskopik), 2 (4,2%) xasteds ise mada
rezeksiyasindan sonra bas vermisdir.
37(77,1%) xestade QXOY yatrogen
zadalanmalari  “teze” olmusdur. Bu
xastoelorde QXOY vyatrogen zadslanma
bas verdikdan 1-3 gun sonra klinikamiza
kogurulmasdar.

Musahida edilan QXOY zadslonmasi olan

xastalarin hamisi diger Klinik
muassisalardan klinikamiza
kogUrdlmuasdur.  Klinikkamiza  mduraciet

etmazdan oavval 21(43,8%) xestaye 1,
18(37,5%) xestoya 2, 9(18,8%) xostoya iso
“vaziyyatin barpasi” maqgsadi ile 3 va daha
¢cox amaliyyat icra edilmisgdir.

Digar klinikada xolesistektomiya apariimis
2(4,2%) xestads 0d yollarinin “teza”
zadslenmaden dearhal sonra 6d yollarinin
barpasi hayata kecrilmisdir. Lakin
buraxiimis texniki sahvler naticasinde
hamin xestelarde anastomoz gatmamazhgi
va 0d peritoniti inkisaf etdiyinden 2-3 gin
sonra  klinikkamiza  agir  veziyystde
kocurilmuasdar.

Klinikamiza gabul olunarken Umumekliniki
miayinalerle yanasi xastalerin har birinae
0d yollar zadslanmasinin saviyyasinin,
elece da qaraciyer daxili 6d yollarinin,
xususi ile sag ve sol qaraciyer 6d
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Tadgig edilan xastalarde QXOY vyatrogen
zoadalenmalarin  xarakteri  asagidakilar
olmusdur:

1 xestads uUumumi 6d axarinin  kenari
zodalonmasi, 1 xestado xoledoxun tam
kasilmasi ve baglanmasi, 1 xestada
Xolsted-Pikovski drenaji etrafinda olan

ligatura il xoledoxun baglanmasi, 1
xostede  xoledoxun distal hissasinin
kasilmasi va hepatikoxoledox segmentinin
xaric edilmasi, 1 xastada

hepatikoxoledoxun postkoaqulyasion
(laparoskopik xolesistektomiya zamani)
perforasiyasi, 8 xastadse Umumi garaciyar
0d axarinin ksnari, 6 xestads iss tam
kasilmasi, 7 xastede Umumi garaciysar od
axarinin  bifurkasiya seviyasinds, 19
xastads isa bifurkasiyadan yuxari — saq ve
sol axar saviyyasinde &6d axarlarinin
kasilmasi, 3 xasteda LXE klassik gaydada
bitss de, namalum ssbabden drenaj
borudan 6d sizmasi emaliyyatdan sonraki
ilk ginlarde misyyan edilmisdir.

Musahida edilen bitiin xastalara 6d yollari

Uzerinde rekonstruktiv barpaedici
amaliyyatlar icra edilib. icra edilmis
amaliyyatlar 3 sayli cadvalds

gOstarilmisdir.
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Cadval 3. QXQY yatrogen zadalanmalarinda icra edilmis amaliyyatlar

icra edilmis amaliyyat Xostalorin sayi

Abs %
Endoskopik papillosfinkterotomiya, Od vyollarinin | 3 6,3
stentleanmasi
Perkutan transhepatik drenajin ¢ixarimasi ils | 2 4,2
hepatikoyeyunostomiya
T-vari drenaj Uzarinde Umumi 6d axarinin barpasi 4 8,3
Ru ilgayinda hepatikoyeyunostomiya 8 16,7
Ru ilgayinds bihepatikoyeyunostomiya 12 25,0
Ru ilgayinds Hepp-Coinaud yanasmasi ilo |8 16,7%
hepatikoyeyunostomiya
Ru ilgayinds Hepp-Coinaud yanasmasi ile |11 22,9
bihepatikoyeyunoanastomozun formalasdiriimasi

Cadval 3-dan goriundiyd kimi, biliodigestiv (sek.1) biliodigestiv anastomozlar
anastomoz darhginin profilaktikasi 19(39,6%) xastaye formalasdiriimisdir.
magsadi ile Hepp-Coinaud yanasmasi ile

HEPP-COUINAUD

A B

Sak.1. Hepp-Coinaud yanagsmasi ile biliodigestiv anastomozun formalasdiriimasi. (A
ve B sol qaraciyar od axarinin boylama kasilmasi ile anastomozun
formalasdiriimasinin sxematik tasviri)

Tedgig edilean xastalarde QXQY yatrogen Mugqayisali tedqigatlarin apariimasi UGgun
zoadeloenmalarinin - mualice  naticalerinin naticelar enanavi statistik hesablamalarla
oyranilmasi yaxin va uzaq dovrlerde (parametrik va geyri-parametrik Gsullarla,
hayata kecirilmisdir. Yaxin ve uzaq dovrin Styudent meyari nazera alinmagla)
(5-10 il muddstinda) naeticelari xastelare apariimisdir.

apariimis  klinik, laborator-instrumental, NOTICOLAR VO ONLARIN MUZAKIR®SI

eloce da anket sorgularinin naticalari ila

Mualice  taktikasinin  segimi  QXOY
giymatlendirilmisdir.

yatrogen zadalanmasinin xarakterindan,
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klinikamiza hospitalizasiyasi dovrunden,
0d peritonitinin, mexaniki sarihgin, eleca

de  xestanin  agirliq  deracasindan,
garaciyar-boyrek  ve ya  poliorgan
¢atmamazhiginin inkisaf ~ etmasindan,
“vaziyystin  duzsldilmasi” maqsadi il

kegirilmis amaliyyatlarin xarakterinden asili

olmusdur.

Mulsahida edilan 39(79,2%) xestade qarin

bosluguna va ya drenaj vasitesi ilo xarice

0d sizmasinin klinik alamatlari emaliyatdan

xastanin
O0zunu

sonraki 34

vaziyyatinin

gunlerinda
agirlagmasi il
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gbstarmisdir. Drenajdan ve ya yaradan
0din xaric olmasi, umumi diskomfort ve
garin agrilar, azsla garginliyi ve ileus,
peritonit ve Umumi septik alamatlar,
garaciyarin funksional testlarinin
yuksalmasi, elace de USM zamani qarin
boslugunda sarbast mayenin agkarlanmasi
0d yollarinin yatrogen zadalenmalerin ilk
slamatlari kimi hesab edilmisdir. Od
sizmasl naticasinds bas vermis yerli
(sek.2) ve Umumi agirlasmalar mualica
naticalerini genaatbaxs etmir.

Sok.2. Omaliyyat gorintusi: QXOY yatrogen zedelanmasi naticesinde garaciyaralti
nahiyyadan drenaj olunmamis odiin xaric edilmasi

Gosterilan kateqoriyali xastsloarda QXOY
yatrogen zadalanmalarinin erkan
diagnostikasi  agirlasma hallarinin  ve
letalliq gostaricilerinin azalmasi ve bununla
da maualice naticalerin yaxsilagdiriimasi
Ugun asas sartlardan biridir.

26 (54,2%) xestads 0Od yollarinin
zadalanmasi LXE zamani bas vermisdir ki,
bunlardan 8(16,7%) xasteya konversiya
icra edilmisdir. Digar 22(45,8%) xasteda
ise yatrogen zadslenmalar AXE zamani
bas vermisdir. Bunlardan 8 naferinds 6d
yolu zadelanmasi acgiq Usulla aparilan
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xoledoxolitotomiya zamani yaranmisdir.
Xoledoxolitotomiya zamani zadslanmaler
Fater meamaciyine parcimlanmis dasin
xaric edilmasi magsadi ile zond va ya
gasigla manipulyasiyalar, beazi hallarda
nazik divart va ya 7-8 mm qader olan
genislonmamis xoledox Uzarinda kasiyin
aparilmasi, elace de drenajlanmanin
ugursulugu sabablardan yaranmisdir.

ilk emaliyyatdan sonra qarin bosluguna 6d
sizmasi sebabinden 26(54.2%) xestada
agrilar ve intoksikasiya elametleri, 7
(21,9%) xastadsa qarin boslugu drenaji ve
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ya yaradan 6d xaric olmasi, 7 (21,8%)
xastoede qaraciyarin funksional testlarinin
yiksalmasi ve 3(9,4%) xastedo sepsis
inkisaf etmisdir. Rutin qaydada xastelare
abdominal USM, bezi hallarda abdominal
KT ve miutlaq qaydada MR-xolangiografiya
maayinaleri apariimigdir.

Muasahide edilon 11(22,9%) xastede
QXOY yatrogen zadslenmalarindan ilk 1-7
gln maddatinds (“taza” zadslanmalards)
0d yollari tzarinda rekonstruktiv-barpaedici
amaliyyat icra edilmisdir. 4(8,3%) xastoyo
Ru ilgeyinde hepatikoyeyunoanostomoz,
8(16,7%) xastada
bihepatikoyeyunoanostomoz
fomalasdiriimisdir ki, bunlardan 6(12,5%)
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xasteds Couinand modifikasiyasi tatbiq
edilmisdir.

2 (4,2%) xestads ilk emaliyyatda Mirizzi Il
Tip muisayyan edilmisdir ki, T-vari boru
Uzerinde xoledox divari barpa edilmisdir.
Diger 2 (4,2%) xestads emaliyyatdan
sonraki dovrde 6d kisesi axarina qoyulmus
klipsin  axarin  kesmasine  (1(2,1%)
xostods) ve bosalaraq surusmasine
(1(2,1%) xesteds) gore LXE-dan 2 gun
sonra drenaj borudan 6d sizmasi bas
vermisdir. Bu xastelarin Koxer kasiyi ilo
laparotomiya icra edilmis ve kiss axari
gudula liziss ugradigindan T-vari boru

Uzearinde Umumi 6d axarinin hamin hissasi
barpa edilmisdir.

f{ 4

Sok. 3. ®mealiyyat goruntisi: Umumi qaraciyer 6d axarinin klipsle baglanmis

gudulinin gorantusda.

2(4,2%) xasteds ise garaciyar 6d axarinin
klipsle tam baglanmasi ve keasilmasi
musahida edilmisdir (sak.3).

1 (2,1%) xsastedsa aciqg amaliyyat zamani
xoledoxolitotomiya genis olmayan xoledox
Uzerinde apariimis ve diametri kigik
oldugundan T-vari boru ile xarice drenaj
edils bilmamasi, elacs da divarlarinin nazik
olmasi Vo cirilmasi sababinden
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xoledoxoenteroanostomoz (Ru usulu ils)
icra edilmigdir.

Diger klinikada AXE meruz qalmis ve
xoledoxun kasilmasi muayyan edilmis 2
xastaya T-vari boru Uzerinds Umumi 6d

axarinin barpasina cahd olunsa da,
tikislorin yetmazliyi sababindan
garaciyaralti  nahiyyaya drenaj boru

yerlagdirilorak, klinikamizda rekonstruktiv
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amaliyyata gondsrilmigdir. 4 xastaya
(hepatikus seviyyasinda zadalanma
sobabindan) hamin amaliyyatda

hepatikoenteroanostomoz Braun ilgayinda

(2 Xosta) Vo
hepatikoduodenoanastomozlarinin (2
xostada, xoledox saviyyasinda olan

zoadelanma sebebinden) qoyulmasi tikis
yetmazliyi ile saciyyalonmis ve dd peritoniti
ilo klinikamiza gdndarilmisdir. Umumiyyatla
diger klinikalarda 6d yolu zedalenmasi olan
19(39,6%) xostayo zadalanmanin
barpasina yonalik tekrar emaliyyatlar icra
edilmis ve *“veziyyatin  dizaldilmasi”
cohdlari  ugurlu  olmamig, xastelarin
vaziyyeti daha da agirlagsmisdir.

Mulsahide edilan 3(6,3%) xestede LXE
sonra drenaj borudan 6d sizmasi bas
vemisdir. Aparilan MRT muayinasinda 6d
yollarinin zadslanmasi agkar olunmamis,
bu sebabdan ERPXQ ile 6d yollarinin
toftisi, endoskopik papillosfinkterotomiya
(ES) ve stentlenmasi (10F plastik stent)
amaliyyatlari icra edilmisdir. Bunlardan
1(2,1%) xeastade 0d kisesi gudulindan
Klipsin  teziq naticesinde  bosalmasi
sobabinden 6d sizmasi bas vermisdir.

Fater mamaciyine pargimlenmis dasin
xaric edilmis, od yoluna  stent
yerlosdiriimisdir. Qaraciyaralti nahiyyada

sizmis 6dun tam drenaj olmasi, eleca da
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endoskopik  stentlenmaden sonra 6d
sizmasi sebsbinden 2 gun sonra xarici
drenaj c¢ixarlmis ve  xastelar eva
yazilmisdir.
Cadvel 3-de 06d yollarinin zadslanma
soviyyasi ve icra edilmis rekonstruktiv

amaliyyat novleri aks edilmisdir. Asagi
hepatikoyeyunostomiyalar bifurkasiyadan
asagl olan hissalerde formalagdiriimis
anastomozlar nazarda tutulmusdur.
Yuksak hepatikoyeyunostomiyalarda isa
anastomozun formalasdiriimasi Ugln sag
ve ya sol garaciyer 6d axarlari ile nazik
bagirsaq arasinda formalasdiriimis
anastomozlar nazarda tutulmusdur.

Batin hallarda anastomozlar atravmatik
sovrulan sentesorb (polidioksanon 3,0-4,0)
saplarla tikilmisdir. Anastomoz
formalasarken 6d axari divari tam tikise
alinsa da, bagirsaq divari seroz, azsls va
selikalti tabage saviyyasinda, selikli gisa

alinmadan  yaxinlagdiriimigdir.  Karkas
drenaj Uzerinde  anastomoz  bizim
torafimizden formalasdirilmamisdir.

Rekonstruktiv amaliyyatlar muxtolif

variasiyalarda biliodigestiv anostomozlarin
formalagmasindan ibarat olmusdur.

Standart olarag, zadslenmis 06d axari
identifikasiya olunmus ve proksimal
istigamatda mobilizasiyasina
baslaniimisdir.
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D

Sek.4. O@maliyyat goriintiisii: Qaraciyeralti nahiyyade olan bitismalarin ayrilmasi ve QXOY yatrogen

zadalanmis axar giidiillarinin (A,B,C,D) anastomoz tigiin hazirlanmasi
“YUksak” zadslonmasi olan 19(39,6%) anatomiyasi ferqli olmusdur. Odabiyyat
xastado corrahi mualice naticalarinin malumatlarina  asasen  Hepp-Coinaud

yaxsilasdiriimasi maqsadi ile sol garaciyer
axarinin 1-1,5 sm uzunlugda boylama
kasik  aparilmisdir  (Hepp-  Coinaud
yanasmasi).

QXOY proksimal hissssi hazir edildikden
sonra nazik bagirsaq 60-80 sm uzunluqda
Ru usulu ilo anostomozun
formalasdiriimasi maqgsadi ile mobilizasiya
edilmisdir (sak.4).

Belalikla, 2 sayli cadvalda gorundiyd kimi
Hepp- Coinaud yanasmasi @) (0)%
yatrogen zadsalanmasi olan 19(39,6%)
xastedoe hayata kegirilmisdir.

Qeyd etmak lazimdir ki, bifurkasiyadan
yuxari saviyyads 6d axarlarinin
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yanasmasini xastalarin 30% na icra etmak
mudmkin deyil [10]. Texniki ¢atinlikler sol
garaciyar axarinin IV-cii segmenta muvafiq
yerlasmasindan asilidir. Axar segmentin
arxa tersfindan bifurkasiyaya istigamat
alirsa biliodigestiv anastomozun
formalasdiriimasi mimkdn deyil. Axarin 6n
IV-ci segmentin O6ninde  yerlagmasi
zamani Hepp-Coinaud yanagmasini tatbiq
etmak olar.

Sokil 5-de Hepp-Coinaud yanasmasi ila
formalasdiriimis
hepatikoyeyunostomiyanin
tosvir edilmigdir.

goruntisu

Sok.5. @maliyyat gorintisiu: Hepp-Coinaud yanagsmasi ile foméla§d|r|Im|§ hepatikoyeyunostomiyanin
formalagdiriimasinin son marhalasinin gorintisi
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Umumiyystle hesab olunur ki,
bifurkasiyadan yuxari zadslenmalar
oldugda, Dbiliodigestiv  anostomozlarin

formalagsmasi zamani qaraciysrdaxili 6d
axarlarinin  anatomiyasi amaliyyatdaxili
xolangiografiya ile dyranilmalidir. Bunun
aparilmasina asas gostaris segmentar 6d
axarlarinin tam ve ya hissavi olaraq 6dun

bagirsaga passajinin pozulmasi
naticesinds residivlesan xolangit kimi
agirlasmanin  profilaktikasidir.  Semarali

rekonstruktiv amaliyyatin aparilmasi Ugun
biz “Yol xaritasi”-ni amaliyyatdan avval

MR-xolangiografiyanin  radiologla birge
oyrenmisik.

Qeyd etmak lazimdir ki, 6d yollari Gzarinda
hayata kecirilon rekonstruktiv

amaliyyatlarda biz “karkas” drenaj istifada

edilmadan  biliodigestiv  anastomozlari
formalasdiriimisiq.
Mlsahide edilon xestelor arasinda

amaliyyatdaxili agirlagsmalara rast
galinmamisdir. ©maliyyatin davam etma
muddeti — 2,5-3 saat toskil etmisdir.

©maliyyatdan sonraki doévran apariimasi
rutin gaydada hayata kegcirilmisdir. Xususi
bir program kompleksi teyin edilmamigdir.

Xostalora infuzion, maddsaler
mibadilasinin barpasi, antibiotikoterapiya
ve diger konservativ mdualice teyin
edilmisdir. QXOY yatrogen
zoadeloanmalarinin - mualice  naticalerinin
oyranilmasi yaxin ve uzaq dovrlerds

hayata kegirilmisdir. Mdualice naticaleri
amaliyyatdan sonraki agirlagsmalar va
letalliq gostaricilarine asasen
giymsatlendirilmisdir.

Musahidanin yaxin dévrinds emaliyyatdan
sonraki  gedigatin  xarakteri asagida
gosterilan kimi olmusdur. Yaxin ddvrdas
xastoelar erkan aktivlesdiriimis, ortalama 3-
4 gun muddstinde garaciyeralti nahiyyaya
goyulmus drenaj borudan az hacmdas 6dla
garisilg maye mohteviyyatinin  xaric
edilmasi magbul hesab edilmigdir. 3(6,3%)
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xastads qaraciyyaralti nahiyyays qoyulmus
drenaj borudan 10-12 gin muddatinda
davam edoen 0oOd sizmasi musahida
edilmisdir ki, sonraki dévrds drenaj boru
marhalali sakilde baglanmis ve 18-20-ci
gunlarda drenaj boru ¢ixariimisdir. Sonraki
dovrin musahidalerinda gosterilan
xastelorda od sizmasi muayyan
edilmamisdir. Dinamiki USM muayinalarla
hamin xasteloerde daxilde toplanti ve ya
patoloji veziyyat misayyan edilmamigdir.
3(6,3%) xestade bilioma  muiayyan
edilmisdir ki, bunlardan yalniz 1 xastada
perkutan drenlasdirma ile bu agirlasmani
aradan qaldirmag mumkdn olmusudur.
Diger 2(4,2%) xastedsa bilomanin hacmi
kicik oldugundan konservativ tadbirlerla
hamin saha sovrulmusdur.  Yara ikincili
sagalmasi 5(10,4%) xestads, reaktiv
plevrit 6(12,5%) xestada geydsa alinmisdir.
Musahidanin yaxin dévrindas letalliq hallari
olmamisdir.

Rekonstruktiv amaliyyatdan
xastalerin  klinikada  qgalmasi
11,2+2,7 garpayi gun tagkil etmisdir.
Uzaqg naticaler 0d yollart Gzarinds
apariimis rekonstruktiv amaliyyatdan 5-10
il muddatinds tedqiq edilmig, spesifik vo
geyri-spesifik simptomlara asasan
giymetlondirilmisdir. Od yollari (izerinde
aparilmis rekonstruktiv emaliyyatdalrdan
sonrakl uzaq dovrde spesifik agirlasmalar
Terblans terafinden teklif olunmusg ve klinik
tohlilleare  asaslanmis  metodika ilo
giymatlondirilmisdir (cadval 4).

Mugqgayisali tehlilin aparilmasi ugun biz
musahida olan xastaleri 2 qrupa bolmusik:
| qgrup xestaslera QXOY vyatrogen
zadalenmalarinin barpasi klinikada
Umumgsabuledilmis  qaydalarla  heyata
kegirilmigdir, 1l qrup xestalero ise
rekonstruktiv biliodigestiv anastomozlarin
formalagsmasinda Hepp-Coinaud
yanagsmasi tatbiq edilmisdir.

sonra
dovru
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Cadval 4. Tadqiq edilan xastalarin mualicasinin uzaq dovrinda Terblansg usulu ile
kliniki simptomlarin qiymatlandirilmasi naticalari

Musahida edilan xastaler (49 xasta)

| grup (29 xesta) Il grup (19 xesta)
| DBROCDO - &d yollari patologiyasini eks edan | 21 72,4 18 94,7
simptomlar yoxdur, qaraciyarin funksional
vaziyyaeti (bilitubin Vo garaciyar
transaminzalarinin saviyyasi ) normadadir.
Il DBROC®O - simptomlar kecicidir, garaciyarin | 3 10,3 1 5,3
funksiyalari normaldir.
Il DBROC® - 0&d yollarinda durgunluq |2 6,9 - --
proseslari ile salagali simptomlar mdvcuddur,
garaciyarin funksional vaziyyetinda
dayisikliklar var
IV DBOROICD - residivlagan strikturalar fonunda | 3 10,3 -- --
yaranmis simptomlar az invaziv, carrahi ve
terapevtik mualice Usullarinin tatbiqgini zaruri
edir.
Terblang Usulu ile kliniki simptomlarin effekt ~ vermadiyinden  agiq  carrahi
giymatlondirilmasi naticalari gostarmisdir amaliyyata mearuz qalmisdir (sek.6).

ki, 39(81,3%) xaste saglam (Terlblang
Uzra | derace), 4 xastads epizodik xolangit
alamatlari (Il dereca) musahide edilmisdir.
2 xestade  xolangit  simptomlarinin
tokrarlanmasi sababindan uzun muiddat
antibiotikoterapiya ve digar terapevtik
yanasmalar zeruriyyati yaranmigdir (lll
deraca), 3 xastoedo ise capiq strikturasi
yarandigindan (IV dareca) rekonstruktiv
amaliyyatdan 4 il sonra mudaxilslera
zoruriyyat yaranmisdir.  Bunlardan 2
xostada perkutan az invaziv emaliyyatla
anastomoz darli§gi bujlanma ile aradan
galdinimis, 1 xastads ise az invaziv usul
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Uzaq dovrde aparilan musahidalar ve
mugqayisali tehlillar fonunda malum olur ki,
Hepp-Coinaud yanasmasi ile hayata
keciriimis emaliyyatlardan sonra uzaq
dovrde agirlasmalar olmamisdir. | grupa
aid olan va bihepatikoyeyunoanastomoz
formalasdiriimis 1(2,1%) xastodo
amaliyyatdan 5 il sonra anastomoz darhgi
yaranmig, perkutan transhepatik bujlanma
va stentlonmoe effekt vermamisdir. Bu
sebabdan biz xasteys enterotomiya il
anastomozun bujlanmasi, geniglandirilarak
perkutan drenajin c¢ixarilmasi amaliyyati
icra etmigsik (sok.6).
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A

Sok.6. ®@maliyyat goruntisi: A- Entrotomiya ile daralmig anastomozun genislandirilmasi ile irinli
mohtaviyyatin xaric edilmasi; B — Perkutan yerlagdirilmig drenajin xaric edilmasi

Belalikle, uzaq dovrds | grupa aid olan
1(2,1%) xeastade biliodigestiv anastomoz
darligi muayyan edilmisdir. Musahidenin
bu doévrinde Hepp-coinaud Usulu ile
hepatikoyeyunostomiyadan sonra
anastomoz darligi muayyan edilmamisdir.
Rekonstruktiv emaliyyatdan sonra 4(8,3%)
xostade  yaranin  ikincili  sagalmasi
sebabinden amealiyyatdan sonraki ventral
yirtiq amala galmisdir ki, bu xastaler
musahidanin uzaq dévrinda hernioplatika
amaliyyatina maruz qalmisdirlar.

YEKUN

Olde edilen tacribays asasan geyd etmak
lazimdir ki, xolesistektomiya zamani
QXQY vyatrogen zadlenma bas verdikds,
sonuncunun aradan qaldiriimasi Uugun
carrahin kifayat gadar tacriibasi olmadiqda
magqistral 6d yollarinin ilk marhalada
drenajlanmasi  ve sonraki marhalada
hepatobiliar amsliyyatlar tzrs ixtisasl tibb

miassisesine  xastenin gondarilmasi
magsadauygundur.
0).(e)' yatrogen zadslenmalarinds

rekonstruktiv. amsaliyyat zamani Hepp-
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Coinaud Usulu ile hepatikoyeyunostomiya
usulu effektivliyi ilo secilmisdir. ideyanin
orijinalligi sol garaciyar axarinin sag axarla
birlesdiyi yerden genis mobilizasiyasinin
mumkumluytine esaslanir. Axarin etraf

bitismalarden ayrilmasinin, elasce de
hepatikoyeyunoanastomozun sol axar
hesabina 2-3 sm uzunlugda
formalasdiriimasinin muamkunlUya

rekonstruktiv amsaliyyatin uzaq doévriunda

naticalerin  yaxsilasdiriimasina  zemin
yaratmisdir. Bele ki, tadgiq edilen
xastolarde  Hepp-Coinaud  dsulu ile

hepatikoyeyunostomiyadan sonraki uzaq
dovrde (3-5 il) anastomoz darligi geyda
alinmamigdir.
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QODEKTUBHOCTb METOAUKM  HEPP-COUINAUD B  JIEMEHUUW  ATPOrEHHbIX
NOBPEXAEHUA BHENEYEHOYHbIX XXEN4YHbIX MPOTOKOB

Azaee P.M.}, Mamedos A.A.%, Kasumos M.J12, [xagpapnu P.3.*, Mamedos A.C.?,
[adxubabaes C.C.?

' AsepbatioxaHckuti MeduyuHckutl YHusepcumem, Kaghedpa |l Xupypauueckux 3abonesaHutl
2HayuHo-xupypaudeckuti LileHmp umeHu akademuka M.A. Tonuybawosa, baky, AsepbatidxaH
YE-mail: dr.rasim@yahoo.com

Pe3tome

B nocnegHue rogbl OOCTUIHYTbI 3HAYUTENbHbIE YCMEXW B AMArHOCTMKE W JIEYEHUU SITPOreHHbIX
NOPaXXeHUN BHeMNeYeHOYHbIX XenyHblx npoTokoB (BXKI). OpgHako, B 10,9-51,2% cnyyasax B
OTOAnNEeHHble CPOKM MOCne PEeKOHCTPYKTMBHBIX oOnepauui pasBuBalOTCA pybuUOBble CTPUKTYPbI
OMNMoaUreCTMBHbLIX aHaCTOMO30B, UTO AenaeT nouck 6onee apdekTMBHBIX METOA0B NeveHus. Llenb
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nccneaoBaHus: CpaBHUTENbHaA oueHKa 3dPEeKTUBHOCTM renaTMkoeroHOCTOMUN no meTody Hepp-
Couinaud npwu ATPOreHHbIX NOBPEXAEHUAX BHENEYEHOUHbIX XeMYHbIX MPOTOKOB.
lMpoaHanuanpoBaHbl pe3ynbTaTthl nedyeHns 48 nauueHToB, MEepeHeCLUMX PEKOHCTPYKTUBHbIE
onepauum npu ATPOreHHbIX NOBPEXAEHNSIX XKeNYHbIX NPOTOKOB B nepuog ¢ 2015 no 2025 r. CpegHui
BO3pacT naumeHToB coctasun 45,6 + 4,2 roga. Y 46 (95,8%) 60MnbHbIX SATPOreHHbIE MOBPEXOEHMNS
XENUHbIX MNPOTOKOB BO3HUKIN MPU  XONMEUUCTIKTOMUM  (Mpu  OTkpbiToM Yy 22 (45,8%),
nanapockonuyeckon y 26 (54,2%) nauneHTtoB), y 2 (4,2%) naumeHTOB nocrne pesekuun xenyaka.
XonaHrut 6bin BoisBreH y 19 (39,6%) 6onbHbIX Hapsay C OPYrUMU KITMHUYECKUMU MNpU3HaKaMmu.
Mpu3Hakn xonecTasa y 3TUX nauneHToB 6binv NoATBEPKAEHbI BUOXMMUYECKUMIN aHanNn3amMmn KpoBMu.
CteneHb noBpexaeHus oueHnBanacb no knaccudpukaumm Bismut: Tun | 6610 onpegenen y 9, tun
— vy 7, n Il —y 11 naumenToB n Tvn IV — y 21 nauuneHTjd. BHyTpunevyeHo4Hasa xonaHruorpadus
nposBogunacb Tonbko B codeTaHuum ¢ IPXMI (y 6 naumeHToB). ['enaTMKOEOHOCTOMUSA MO MeToay
Hepp-Couinaud 6bina BeinosiHeHa y 19 nauneHToB.

CpaBHuTenbHasa oueHka pesynbTaToB NevyeHus B Gnwkanwem uM oTAaneHHOM nepuoae nokasana
3pbdeKkTMBHOCTL renatukoetoHoctomnn no  metogy Hepp-Couinaud. OpurMHanbHOCTb  uaeu
OCHOBaHa Ha BO3MOXHOCTU OOLUMPHOW MOOMMM3auuM NEBOro NEYEHOYHOro NpoToKa M3 MecTa ero
COeQHEHUSA C MnpaBbiM NPOTOKOM. BO3MOXHOCTb OTAENEHWUs NPOTOKa OT OKpYXatloLlmx craek, a
Takke (OpMUPOBaHWE renaTMkoetoHoaHacToMo3a AMamMeTpoM 2-3 CM 3a CYeT JieBOro npoToka
co3ganu OCHOBY [AONA YNyudlWeHUs pes3ynbTaToB B OTAANEHHbIE CPOKU MOCIe PEKOHCTPYKTUBHOM
onepaumn. Tak, B TeyeHme 3-5 neT nocne renatukoewoHocTtoMun no metody Hepp-Couinaud
CTPUKTYP BUnmogureCcTBHbIX aHAaCTOMO30B He Habntoganu.

KniouyeBble CnoBa: Xen4yHble NPOTOKU, ATPOreHHble noepexaeHus, nevyeHne, HEPP-COUINAUD,
OCMOXHEHMS, CTPUKTYpa aHacTomo3a

THE EFFECTIVENESS OF THE HEPP-COUINAUD METHOD iN THE TREATMENT OF
IATROGENIC EXTRAHEPATIC BILE DUCTS iNJURES

Agaev R.M.}, Mamedov A.A.2, Kazimov |.L.2, Jafarli R.E."", Mamedov A.S.?, Hajibabaev S.S.?

'Azerbaijan Medical university, || Department of surgical diseases
2Scientific Surgical Center in honor of academician M.A.Topchubashov, Baku, Azerbaijan
YE-mail: dr.rasim@yahoo.com

Abstract

In recent years, significant progress has been made in the diagnosis and treatment of iatrogenic
lesions of the extrahepatic bile ducts. However, in 10.9-51.2% of cases, cicatricial strictures of
biliodigestive anastomoses develop in the long term after reconstructive operations, which makes the
search for more effective treatment methods. Objective of the study: Comparative evaluation of the
effectiveness of hepaticojejunostomy using the Hepp-Couinaud method in iatrogenic injuries of
extrahepatic bile ducts.

The treatment results of 48 patients who underwent reconstructive surgeries for iatrogenic bile duct
injuries in the period from 2015 to 2025 were analyzed. The average age of the patients was 45.6 +
4.2 years. In 46 patients (95.8%), iatrogenic bile duct injuries occurred during cholecystectomy (open
in 22 (45.8%), laparoscopic in 26 (54.2%) patients), in 2 patients (4.2%) after gastric resection.
Cholangitis was detected in 19 patients (39.6%) along with other clinical signs. Signs of cholestasis in
these patients were confirmed by biochemical blood tests. The extent of damage was assessed
using the Bismuth classification: type | was determined in 9 patients, type Il in 7, type lll in 11, and
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type IV in 21 patients.jd Intrahepatic cholangiography was performed only in combination with ERCP
(in 6 patients). Hepaticojejunostomy using the Hepp-Coinaud method was performed in 19 patients.
A comparative assessment of treatment outcomes in the immediate and long-term periods
demonstrated the effectiveness of hepaticojejunostomy using the Hepp-Couinaud method. The
originality of this approach is based on the ability to extensively mobilize the left hepatic duct from its
junction with the right duct. Separating the duct from surrounding adhesions, as well as creating a 2-3
cm diameter hepaticojejunostomy using the left duct, paved the way for improved long-term
outcomes after reconstructive surgery. Thus, no biliary strictures were observed 3-5 years after
hepaticojejunostomy using the Hepp-Couinaud method.

Key words: bile ducts, iatrogenic injury, treatment, HEPP-COUINAUD, complications, anastomotic
stricture
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ORIJINAL MOQALD ACIQ GIRIS (OPEN ACCESS)

GANAGIN NORMAL V3 DAR FORMALARINDA USAQLIGIN Vd
YUMURTALIQLARIN OLCUL®SRINIIN YAS MORFODINAMIKASI

Xidirov E.8*., isayev N.N.

Xulasa

Tadgiqatcilar, ganaq formalari ile boslugda yerlagan organlarin dlgulari arasinda misayyan asililigin
olmasi barade elmi fikirler irali sururler. ©dabiyyat malumatlainin tehlili gostarir ki, yas aspekti
baximindan tadgiqat iglerine ehtiyac vardir.

Tedgiqatin maqgsadi muxtslif yas doévrlerinde (genclik, birinci ve ikinci yetkinlik yaslar) c¢anaq
formalarinin xarakterik xusisiyyatlori nezare alinmaqgla usaqliq ve yumurtaliglarin morfometrik
parametrlarinin tahlili va giymatlandiriimasindan ibaratdir. Tedgiqat isine muxtalif yas dovrlerini shata
edan 38 ¢ganaq (her yas dovrine aid - 7 normal va 6-6-5 dar), usaqliq (say1-38) ve yumurtaliq (sayI-
74) preparatlar daxil edilmisdir.Tedgiqatda pelviometriya ve variasion statistik metodlardan istifade
edilmisdir. Alinan gostaricilarin variasion - statistik tahlili aparilimisdir.

Natice. | yetkinlik yagi dévrinda farglenan sol yumurtaligin uzunlug parametridir (mavafig olaraq:
Xog=48,52 mm va Xog=31,86 mm). Bir qodar az forq sag yumurtalidin uzunluq parametri tgiin muayyen
olunmusdur. 1l yetkinlik yasi kateqoriyasinda hassaslgin artmasi fonunda (0,001<P<0,005) oksar
morfometrik parametrlorde  (¢canagin muxtelif formalarinda) ferglendirici xususiyyetler fiksa
olunmamisdir. Normal ve dar c¢anaq formalarinda usaqlig ve yumurtaliglarin 6lgulerinin
morfodinamikasinin yas aspekti baximindan tadqigatindan alde etdiyimiz naticelare asaslanaraq bela
bir fikir séylemak olar ki, canaq formalari ile gadin ¢anagi organlarinin parametrleri arasinda qarsihqli
alaga moévcuddur. Belalikloe, aparilan pelviometrik dlgmaler canaq formasi ils usaqgliq ve yumurtaliglarin
Olclleri arasinda qarsihgli slaganin mdévcud oldugunu tesdiq edir va bu alaga dogus prosesinin normal
gediginin giymatlendirilmasi ugln praktik shamiyyat dagsiyir.

Acar sozlar: gadin ganagi, morfometriya, yas dovrlari, usaqliq, yumurtahqlar.

GIiRIS cinsiyyet sistemi organlarinin formalarini
Hal-hazirda instrumental miayina metodu va Olgularini dyranmaya zemin yaradir [2,3].
gadin ¢anaq formalarinin, hamginin Canagin  har hansi  bir anatomik

catismazhgr dogusun gedisine Vo

naticesine  tasir gOsterecak  muxtalif
fosadlar yaradir. Ona goéra da, c¢anagin,

Yazigma iigiin slaqa: usaqliq ve yumurtaliglarin ferdi ve vyas
Xidirov E.©.*, Isayev N.N. .. . . . . .

Azarbaycan Tibb Universiteti, insan anatomiyasi ve tibbi XU§US|¥¥etler! m.ar.na g!nekOIOJI pr_aktlk.ad_a
terminologiya kafedrasi, Baki dogus oncaesi klinik taktikanin segilmasinin
*E-mail-elcinkhidirov@gmail.com prognostik ~ meyarlart  hesab  olunur

[1,6,10]. Tedqigatlgilar ganaq formalari ile

© ATUJ and The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
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were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
ISRBAYCAN Tias the copyright holder. To view a copy of thislicence, visit http://creativecommons.org/licenses/by/4.0/.
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usaqliq ve yumurtaliglarin dlgulari arasinda
muayyan  asilihgin  olmasi  bareda
muayyan naticaler alda etmislor

[11,12,14]. Muixtslif yas ddvrlerinde qgadin
canaginin  formalarindan asili  olaraq
usaqglig ve yumurtaliglarin  morfometrik
parametrlarinin oyranilmasina hasr
olunmus elmi-tedqgigat isi  yeterinca
aparilmamigdir.  Muasir  ddvrde  bu
istigamatde elmi-tadgiqatlarin aparilmasi
dcun  kifayet gader inkisaf etmis elmi-
praktik, maddi-texniki ve metodoloji baza
movcuddurki, bu da bele arasdirmalarin
daha genig ve asaslandiriimig sakilde
hayata kegiriimasina imkan yaradir.
Antropometrik tadqgiqatlar zamani ¢anagin
xarici Olguleri haqgqginda elde olunan
malumatlar klinisistler tarefinden dogus
prosesinin prognozlasdiriimasinda genis
istifade olunur [12, 9, 24]. Bezi muallifler
geyd edirler ki, canagin 6zUnin muxtalif

Olclleri arasinda parsial korrelyasiya
alagslerinin  olmasina, hamginin  bu
Olgulerle badeanin diger antropometrik

parametrlari arasinda qarsiligli korrelyativ
alagelarin  olmasina diqget yetirmak
ahamiyyat kasb etmir [4]. Diger musallifler
elmi-tedqigat islerinde dogus prosesi
zamani risk faktoru kimi anatomik ve klinik
dar canaglarin asas rol oynadigini geyd
edirler [1,16,17,20,19].

Hamile gadinlarda dogus prosesinin
uzanmasina sabab olan risk faktoru kimi
20 yasdan asagi ana yasl, boyuk g¢anagin
bazi Olgulerinin  normadan kicik olmasi,
hamcginin Umumi berabar daralmis ve
kondealan daralmis ¢anagin movcudlugu
gOstarilir ve buna gore da pelviometriyanin
aparilmasinin  son derace vacib oldugu
geyd olunur [8, 21, 22]. Bugayevski K.A.
Zaparoje Tibb Universitetinin  I-ci kurs
telebelari arasinda (130 nafer) c¢anagin
antrpo-morfoloji dayisikliklarinin  @sas
xususiyyatletlerini  tadqiq etmisdir  [5].
Muoayina olunanlar U¢ somatip Uzrs
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arasdirihib ve muxtaslif yas dovrlarini shate
etmisdir. Ginekomorf somatipli qizlarda
(54 nafar) yalniz 2 naferds ¢anagin normal
Olclleri; 3 naferds enli ganaq, 49 naferda
ise muxtalif formali dar ¢anaglar muayyan
olunur. Digar somatiplerde de anatomik dar
canaglar arasinda kondelen daralmis
canaqglar Ustunluk teskil edir. 14 yash
qizlarda usaqliq cisminin uzunlugu 41 mm,
eni 2 mm, qalinhgr 32 mm, usaqlq
boynunun uzunlugu ise 22 mm, taskil edir.
Cinsi  yetisgonlik  dovrinde  usaqliq
armudabanzer formada olur, onun cisminin
uzunlugu boynunun uzunlugundan bdyuk
olur [23]. Elmi tadqiqgat isleri arasinda
usaqhq Vo yumurtaliglarin Olcu
xarakteristikasi  haqgqginda an genis
malumatlar Sirova 0.V torafinden
verilmisdir. ~ Muallif 223 qizda
antropometrik ve kinik muayinaler
aparmisdir. MUayyan etmisdir ki, ganaqglar
tam formalasmayan 17-19 yash qizlarda
usaqglig cisminin uzununa bdylmasi
dayanir, ancaq enina boyumasi davam edir
[25].

Bir sira alimlar yumurtahdin morfometrik
gOstericilarini  yas xuUsusiyyetlarine gora
tedqiq etmigler. Aparilan muayinalarin
naticalerine esasen muayyan edilmisdir
ki, 16-30 yas qruplarina aid qgadinlarda
yumurtah@gin uzunlugu 33 mm, eni 19,9
mm, qahnhg 13,6 mm; 31-45 vyas
gruplarinda uygun olaraq 34,3 mm, 22,9
mm, 13,1 mm; 46-55 yas qruplarinda 34,8
mm, 22,8 mm, 15,3 mm taskil edir. [13, 18,
26, 19]. Diger qrup tedqigatgilar geanclik
(90 nafer) ve  yetkinlik (50 nafar)
yaglarinda olan qadinlarda usaqhgin
morfometrik  gostaricilerini arasdirmis ve
normal gadin ¢anaglarinda usaqgligin orta
uzunluglu, enli va qalin (58-62-53%):
Umumi baraber daralmis ¢anaqglarda orta
uzunluqglu, enli va divarlarinin nazik
olmasini musahide etmigler (43-67,5-
67,7%) [30,24]. Canaq boslugu
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organlarinin morfoloji xususiyyatleri muasir
dovrde de tadgiqatcilar tersfinden tadqiq
olunmaqdadir [26, 27, 28, 29].

Odabiyyat malumatlarinin tahlili gdsterir ki,
yas aspekti baximindan bu istigameatds
elmi - tedqiqt islerinin apariimasina hala da
ehtiyac vardir.Yuxarida geyd olunanlari
nazera alaraq biz bu elmi arasdirmani

aparmag! vacib hesab etdik.

Tadgigatin  maqsadi  muxtalif yas
dovrlerinda (ganclik, birinci ve ikinci
yetkinlik yaslari) ¢anaq formalarinin

xarakterik xUsusiyyatleri nazera alinmagla
usaqglig va yumurtaliglarin morfometrik
parametrlarinin tohlili Vo
giymatlandiriimasindan ibaratdir.
MATERIAL V& METODLAR

Tadqiqat isine  muxtalif yas dovrlerini
ahata edon 38 canaq (har yas dovrunas aid
7- normal va 6-6-5 dar), usaqgliq (sayi-38)
ve yumurtaliq (sayi-74) preparatlari daxil

Cadval 1. 16-20 vyash
xarakteristikasi (mm).

meyitlorde usaqligin

Azarbaycan Tibb Universitetinin Jurnali
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edilmisdir.Tadgiqatda pelviometriya voa
variasion statistik metodlardan istifade
edilmisdir. Alinan gostericilarin variasion-
statistik tohlili apariimisdir.

NOTICOLOR

Tadqgigata genclik yas qrupuna aid olan
(16-20 yasl) 7 - normal ve 6 — dar ¢anaq
formalarinda; 13- usaqliq va  26-
yumurtalig  preparatlart  (14-  normal
¢canaqda,12-dar ¢anaqda) daxil edilmisdir.
Tadgiqatin naticalerine gére genclik yasi
grupuna aid qadinlarin  usaqlig ve
yumurtahglarinin  morfometrik gostericilari

arasinda oan c¢ox farglanan usaqghgin
uzununa olguleridir.
Normal Olguli c¢anaqglarda usaqligin

uzunlugunun orta gostericisi Xog=58,58
mm oldugu halda; dar ¢anaq formalarinda
orta gosterici texminan 8 mm az olub,
X0g=50,86 mm, teskil edir (cedval 1).

va yumurtaliglarin morfometrik

Statistik parametrlor
Morfometrik Canagin N | X S S(r) | X [?g;[]n 95%-li | min | Max
alamatlar formalari (mm) .ehtlmalllq
intervali
Min max
Usaglig  cisminin Dar 6 50,86 | 2,15 | 0,81 | 48,86 | 52,85 |48,5 | 54,0
uzunlugu I}Iormall 7 58,58 | 1,43 | 0,58 | 57,08 | 60,08 | 56,5 | 60,5
Umumi 13 | 54,42 | 4,39 | 1,22 | 51,77 |57,07 | 48,5 | 60,5
Usaal . . . | Dar 6 23,64 | 1,44 | 0,54 | 22,32 | 24,97 | 22,0 | 26,0
efiaq'q oMM 'Normal — [7 30,33 [2,02 [0,82 | 28,22 [3245 | 275 | 325
Umumi 13 | 26,73 (3,84 | 1,07 | 24,41 | 29,05 | 22,0 | 32,5
Dar 6 16,14 | 0,63 | 0,24 | 15,56 | 16,72 | 15,5 | 17,0
Usaqlig divarinin | Normal 7 19,67 | 1,63 | 0,67 | 17,95 | 21,38 | 17,5 |21,5
galinhgi Umumi 13 | 17,77 | 2,16 | 0,60 | 16,47 | 19,07 | 15,5 | 21,5
Dar 6 17,07 0,84 (0,32 | 16,30 | 17,85 | 16,0 | 18,5
Usaqlig boynunun | Normal 7 20,50 | 1,52 | 0,62 | 18,91 | 22,09 | 18,5 | 22,0
uzanlugu Umumi 13 |18,65 | 2,12 | 0,59 | 17,38 | 19,93 | 16,0 | 22,0
Sol  yumurtahgin Dar 6 32,29 | 2,60 | 0,98 | 29,89 |34,69 | 28,5 | 36,0
uzunlugu Normal 7 42,75 | 3,06 | 1,25 | 39,54 | 45,96 | 38,5 | 46,5
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Umumi 13 | 37,12 | 6,06 | 1,68 | 33,45 | 40,78 | 28,5 | 46,5

Dar 6 30,79 | 1,91 | 0,72 | 29,02 | 32,55 | 28,0 | 33,0

Sag yumurtahdin | Normal 7 42,17 | 2,75 | 1,12 | 39,28 | 45,05 | 38,5 | 45,5
uzunlugu Umumi 13 | 36,04 | 6,31 | 1,75 | 32,22 | 39,85 | 28,0 | 45,5
Dar 6 18,14 | 0,85 | 0,32 | 17,35 | 18,93 | 17,0 | 19,5

Sol  yumurtahg@in | Normal 7 23,67 | 3,25 (1,33 | 20,26 | 27,08 | 19,5 | 27,5
eni Umumi 13 | 20,69 | 3,60 | 1,00 | 18,52 | 22,87 |17,0 | 27,5
Sas " Dar 6 18,79 | 2,04 | 0,77 | 16,90 | 20,67 | 16,5 | 21,5
esig yumurtaligin Normal |7 | 2567 | 234 |0,95 |23,21 | 2812 |22,0 | 285
Umumi 13 | 21,9 |4,14 | 1,15 | 19,46 | 24,46 | 16,5 | 28,5

Dar 6 14,00 | 0,71 | 0,27 | 13,35 | 14,65 | 13,0 | 15,0

Sol  yumurtahdin | Normal 7 17,50 | 1,64 | 0,67 | 15,78 | 19,22 | 15,0 | 19,5
galinhgi Umumi 13 | 15,62 | 2,16 | 0,60 | 14,31 | 16,92 | 13,0 | 19,5
Dar 6 14,11 | 0,76 | 0,29 | 13,41 | 14,82 | 13,5 | 15,5

Sag yumurtahdin | Normal 7 17,25 | 0,94 | 0,38 | 16,27 | 18,23 | 16,0 | 18,5
galinhgi Umumi 13 | 15,56 | 1,82 | 0,50 | 14,46 | 16,66 | 13,5 | 18,5

Qeyd: N-gcanaq preparatlarinin sayi. X-slamatlarin
kanaracgixma. S(sr)- standart kvadratik xata.

Yumurtaliglarin parametrlarinde disbalans
6zUnU daha kaskin sakilde blruze verir. Bu
zaman an ¢ox ferglenan uzununa
parametrlar olur ki, bu da normal ¢anaq
formalarindaki  yumurtaliq  o6lgularinden
ustin olur. Normal ve dar c¢anaq
formalarinda sag yumurtaliglarin uzununa
Olculerinin arasindaki goéstarici texminan 1
sm-den cox olur (11,38 mm). Lakin, sol
yumurtahglarin ~ uzununa  parametrlari
arasinda analoji gosterici bir gedar az olur
(muvafig olaraq: Xog= 42,75 mm; Xog=32,29
mm). Qeyd olunan parametrlor Ugun
dispersiya gO0stericileri dyranilan diger
morfometrik gostaricilerdan farglenarak,
daha yuksak olmasi ile secilir. Normal
Olclli canaqglarda sad yumurtaligin enina
Olcist dcun S=3,25; sol yumurtahgin
uzununa Ol¢usi tcin - S=3,06 muayyan
olunur. Tadgigat zamani normal va dar
c¢anaq formalari arasinda an az ferq sol
yumurtahdgin qalinhd@r (muvafiq olaraq:
Xog=17,25 mm ve Xog=14,11 mm) ve
usaqgligin uzunlugunun morfometrik
gOstericilerinde musahide edilmisdir
(muvafig olaraq: Xo0g=20,20 mm va
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orta keyfiyyoti. S-standart kvadratik

Xog=17,07 mm). Dar ¢anaq formalarinda
aparilan Olcmalar zamani oyranilan
morfometrik parametrler Uzre dispersiya
gOstericilarinin - nisbaten asagi oldugu
muayyan edilmisdir ki, bu isa Olgularin bir-
birine yaxin oldugunu gdsterir. Bels ki, sol
yumurtalhgin parametri Gg¢ln dispersiya
gostericisi S=0,76; usaqgligin  boynunun
uzunlug parametri tUgln isa S=0,84 toskil
etmisdir. ©lda olunan naticelare asasan

demak olar ki, genclik yasi qrupunda
normal Olguli c¢anaglarda usaqliq ve
yumurtaliglarin morfometrik

parametrlarinin  variabelliyi dar canaq
formalari ile mlgayisede daha ylksak
olur.

| yetkinlik yasi grupunda da (21-35 yas)
avvalki marhalada oldugu kimi 7- normal
canaq ve 6-dar c¢anaq formalarinda; 13-
usaglhqg ve yumurtaliglarin (14-normal
canaqda,12-dar canaqda)  morfometrik
gostericileri  tadqiq edilmisdir. Bu vyas
doévrinda normal ve dar canaq
formalarinda an COX disbalans
yumurtaliglarin orta gdstericilerinde agkar
edilmigdir. | yetkinlik yagi dovrinds
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forglonen  sol  yumurtaligin  uzunluq sag yumurtahgin uzunlug parametri tgin
parametridir (muvafig olaraq: Xog=48,52 muayyan olunmusdur (cadval 2).
mm va Xog=31,86 mm). Bir qeder az farq

Cadval 2. 21-35 yash meyitlordea usaqligin ve yumurtaliglarin morfometrik
xarakteristikasi (mm).

Statistik parametrlor

Morformetrik Canagin N | X S S X .UQUn 95%-li min | max
alamatlar Formalari (mm) ?htlma"lq
intervali
min max
Usaglig  cisminin darr 6 58,71 | 2,75 | 1,04 | 56,17 | 61,26 | 55,5 | 62,0
uzunlugu norma! 7 73,50 | 5,13 | 2,09 | 68,12 | 78,88 | 65,5 | 78,5
amumi 13 | 65,54 | 8,58 | 2,38 | 60,35 | 70,72 | 55,5 | 78,5
Usaglig  cisminin dar 6 27,43 11,86 | 0,70 | 25,71 | 29,15 | 25,5 | 30,0
oni normal 7 34,67 | 2,02 | 0,82 | 32,55 | 36,78 | 31,5 | 37,0
amumi 13 | 30,77 [ 4,19 | 1,16 | 28,24 | 33,30 | 25,5 | 37,0
dar 6 17,64 | 1,24 | 0,43 | 16,58 | 18,70 | 16,0 | 19,0
Usaqglig divarinin | normal 7 21,25 10,94 | 0,38 | 20,27 | 22,23 | 20,0 | 22,5
galinhgi amumi 13 |19,31 | 2,13 | 0,59 | 18,02 | 20,59 | 16,0 | 22,5
dar 6 18,50 | 1,35 (0,51 | 17,25 | 19,75 | 16,5 | 20,0
Usaqlig boynunun | normal 7 22,58 /0,74 10,30 | 21,81 | 23,36 | 21,5 | 23,5
uzanlugu amumi 13 | 20,38 | 2,37 | 0,66 | 18,95 | 21,82 | 16,5 | 23,5
Sol  yumurtaligin dar 6 31,86 | 3,75 | 1,42 | 28,39 | 35,32 | 27,0 | 36,5
uzunlugu norma! 7 48,52 | 3,75 | 1,53 | 44,58 | 52,45 | 42,0 | 52,0
amumi 13 | 39,55 [ 9,36 | 2,60 | 33,89 | 4520 | 27,0 | 52,0

dar 6 34,00 [ 3,30 | 1,25 | 30,94 | 37,06 | 30,0 | 38,0
Sag yumurtahdin | normal 7 49,67 | 5,16 | 2,11 | 44,25 | 55,09 | 41,5 | 55,5

uzunlugu Gmumi | 13 | 41,23 | 9,09 | 2,52 | 35,74 | 46,72 | 30,0 | 55,5
dar 6 | 20,43 | 1,69 | 0,64 | 18,86 | 22,00 | 18,5 | 22,5
Sol  yumurtaligin [normal |7 | 27,00 | 0,84 | 0,34 | 26,12 | 27,88 | 26,0 | 28,0
eni Gmumi |13 | 23,46 | 3,65 | 1,01 | 21,25 | 25,67 | 18,5 | 28,0
. ~ | dar 6 | 21,14 |2,63 |0,99 | 18,71 | 23,57 | 18,0 | 24,0
er?ig yumurtahgin = (7 [27.67 | 1,37 | 0,56 | 26,23 | 29.10 | 25,5 | 29.5
Gmumi | 13 | 24,15 | 3,96 | 1,10 | 21,76 | 26,55 | 18,0 | 29,5
dar 6 | 14,64 | 1,41 | 053 | 13,34 | 15,94 | 13,0 | 16,5
Sol  yumurtaligin | normal 7 18,97 | 1,11 (0,45 | 17,80 | 20,13 | 17,0 | 20,0
qalinligi Gmumi |13 | 16,64 | 2,56 | 0,71 | 15,00 | 18,18 | 13,0 | 20,0
dar 6 | 16,43 | 1,48 | 0,56 | 15,06 | 17,80 | 14,0 | 18,0
Sag yumurtaligin [normal |7 | 19,33 | 0,68 | 0,28 | 18,62 | 20,05 | 18,5 | 20,5
qalinligs Gmumi | 13 | 17,77 | 1,89 | 0,52 | 16,63 | 18,91 | 14,0 | 20,5

52



Xidirov E.9., Isayev N.N.  ATU Jurnal (2026) 02:04

Normal 6l¢uli ganaglarda sag yumurtahgin
uzunlugunun orta gosterici Xog= 49,67 mm
oldugu halda; dar ¢anaq formalarinda bu
gosterici  Xog=34,00 mm teskil edir. |
yetkinlik yasi ddévrina aid normal ol¢ulu
¢anaglarda usaqligin uzunlugunun orta
gostaricisi Xog=73,50 mm oldugu halda: dar
¢canaq formalarinda orta  gOsterici
Xog=52,7mm  teskil edir.  Tadqigat
naticaesinda alds etdiyimiz gostericiler digar
alimlerin naticelerinden ( geyd olunan
roqem gostericilarinin asagi olmasi) bir
gader farqlenir [8,11]. Yuxarida qeyd
olunan parametrlorin dispersiya
gostaricileri genclik yasi qrupunda alda
olunan  muvafiq parametrlorin statistik
naticaleri ile muqayise olnmusdur. Bels ki,
an ¢ox foerglenan parametrlarde dispersiya
gOstaricilerinin - ylksak olmasi qeyds
alinmigdir. Normal 6I¢ull ¢anaglarda sag
yumurtaligin ~ uzunlugunun  dispersiya
gostaricisi S=5,16; usaqhgin uzunlugunun
dispersiya gostericisi iss  S=5,13 toskil
edir.

Normal ve dar g¢anaglarda an az dayisen
gostericiler: sol yumurtahdin galinhginin
(muvafiq olarag: Xog=19,33 mm ve
Xog=16,43 mm) va usaqghdin cisminin
galinhiginin (mavafig olaraq: Xog=21,25 mm
vo Xog=17,64 mm) parametrlori oldugu
muayyan edilmisdir. Minimal dispersiya
gOstericisi  (yas aspekti baximindan) sol
yumurtahgin galinhqg, usaqhgin boynunun
uzunlug, sag yumurtalhdin en va usaqgligin
cisminin  en parametrlerinde musahida
olunmusdur. Qeyd olunan  morfometrik
gOstericiler  Uzre dispersiya dayarlerinin

Cadval 3. 36-60 yash
xarakteristikasi (mm).
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vahiddan asagi olmasi bu parametrlarin yas
gruplar Uzrs nisbatan sabit ve az dayigkan
oldugunu, habela onlarin dlgllarinda boyuk
variasiyanin olmadigini va naticalarin bir-
birine yaxin oldugunu gdstarir.

Tadgiqata Il yetkinlik yas qrupuna aid (36-
60 yasl)) 7- normal ve 5 - dar canaq
formalarinda; 12-usaqliqg ve 24 - yumurtaliq
(7- normal ganaqda ve 10- dar ¢anaqda)
preparatlari  daxil edilmisdir. Dar canaq
formalarinin az musahide olunmasi
dyranilan parametrlorin dispersiya
gOstericilarine tasir edarak onun artmasina
sebab olmusdur. Ogear avvalki yas
gruplarinda yuksek dispersiya gostericilari
normal Olcull c¢anaqglarda musahida
olunurdusa, bu yas grupunda maksimal
dispersiya gostericilari dar canaq
formalarinin butlin parametrlarinda
muayyan olunmusdur. Masalan, dispersiya
gOstericileri sag yumurtaligin  uzunlugu
dcun - S=6,67; sol yumurtaligin uzunlugu
dcun - S=6,41; usaqhgin cisminin uzunlugu
dcun - S=6,07 tagkil edir.

Tadgiqat apardigimiz bu yas qrupunda
istar normal, istarse de dar c¢anaq
formalarinda  Oyrenilen parametrlarin
Olcllerinda gdzlanilmaz naticelar migahida

olunmusdur. on COX ferglenan
yumurtalglarin uzunlugunun  orta
Olclleridir. Bele ki, sol yumurtah@in

Olculerinin (muvafig olaraq: Xog=55,70mm
vo Xog=38,93 mm); sag yumurtaligin eyni
adli Olgulsri ile muqgayiseda (muvafiq
olaraq: Xog=55,70 mm va Xog=41,43 mm)
artdig1 miayyan olunmusdur (cadval 3).

meyitlorde usaqligin va yumurtaliglarin morfometrik

Statistik parametrlor

Morfometrik
alameatloar

Canagin N | X
formalari (sm)

S

S(r) X ucin 95%-li min
ehtimalliq

intervali

bax
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min max
Usadl .. | Dar 5 74,79 | 6,07 |2,30 | 69,17 |80,40 | 65,5 | 82,5
ufjr?ll:gu cism Normal |7 | 8540 |042 |0,19 |84,88 8592 850 | 860
Umumi 12 79,21 | 7,08 |2,04 |74,71 |83,70 | 65,5 | 86,0
Usaqliq cisminin Dar 5 34,00 | 2,77 |1,05 |31,44 |36,56 | 30,0 |38,0
eni Normal 7 40,60 | 0,22 |0,10 | 40,32 |40,88 |40,5 (41,0
Umumi 12 | 36,75 (3,97 |1,15 | 34,23 | 39,27 |30,0 41,0
Dar 5 19,57 |190 |0,72 | 17,81 | 21,33 | 16,5 | 22,0
Usaqglg divarinin | Normal 7 24,30 | 1,35 0,60 | 22,62 | 25,98 | 23,0 | 26,0
galinhgi Umumi 12 12154 {293 |0,84 |19,68 |23,40 |16,5 | 26,0
Dar 5 19,36 | 1,52 |(0,57 |17,95 | 20,76 | 17,0 | 21,5
Usaqliq Normal 7 24,00 | 1,27 |0,57 | 22,42 | 25,58 | 22,5 | 25,5
boynunun Umumi |12 |21,29 | 2,75 | 0,79 | 19,54 | 23,04 | 17,0 | 25,5
uzunlugu
Sol yumurtaligin Dar 5 38,93 [ 6,41 |242 | 33,00 44,86 | 30,0 |485
uzunlugu I}lorma_l 7 56,20 (2,41 |1,08 | 53,20 | 59,20 |52,0 |58,0
Umumi 12 | 46,13 | 10,18 | 2,94 | 39,66 | 52,59 | 30,0 | 58,0
Dar 5 41,43 | 6,67 |2,52 |3526 |47,60 | 32,0 | 51,5
Sag yumurtahgin | Normal 7 55,70 | 1,20 |0,54 |54,20 |57,20 | 54,0 | 57,0
uzunlugu Umumi 12 147,38 [ 8,88 |256 |41,73 |53,02 |32,0 57,0
Dar 5 23,79 (2,91 |1,10 | 21,09 | 26,48 | 19,5 | 285
Sol yumurtahgin | Normal 7 29,80 | 2,71 1,21 | 26,44 | 33,16 | 25,0 | 31,5
eni Umumi 12 | 26,29 (4,11 |1,19 | 23,68 [28,90 | 19,5 |31,5
Sag yumurtaligin Dar 5 23,79 | 3,49 |1,32 20,56 |27,01 | 18,5 |28,5
eni Normal 7 32,00 | 1,37 |0,61 |30,30 |33,70 | 30,0 | 33,5
Umumi 12 | 27,21 | 5,02 |1,45 |24,02 |30,40 |18,5 (335
Dar 5 16,21 (1,75 |0,66 | 14,59 |17,84 | 13,5 | 19,0
Sol yumurtah@in | Normal 7 20,90 | 0,96 |0,43 [19,71 | 22,09 | 19,5 | 22,0
galinhgi Umumi 12 18,17 (2,80 |0,81 |16,39 |[19,94 | 13,5 | 22,0
Dar 5 16,86 | 1,41 |0,53 | 15,56 | 18,16 | 14,5 | 18,5
Sag yumurtahgin | Normal 7 20,20 [ 1,04 |0,46 | 18,91 | 21,49 | 19,0 215
galinhgi Umumi 12 118,25 | 2,11 |0,61 |16,91 | 19,59 | 145 (215
Normal ve dar c¢anaq formalarinin Muayyan edilmisdir ki, normal ve dar ¢canaq
muqayisali tehlili zamani usaqlig cisminin formalarinda sol yumurtahgin  galinliq
uzunluq parametrlori arasinda gOstericilari arasindaki  farq texminan 4
nazeragarpacaq forgler  muayyan mm tagkil edir (muvafig olaraq: Xog=20,20

edilmisdir. Bels ki, dar ganaq formalarinda
bu parametrin orta gostericisi Xog=74,79
mm oldugu halda, normal ¢anaq
formalarinda orta goéstarici Xog=85,40 mm,
toskil edir. Lakin, az farglandirici xUisusiyyat
sag ve sol yumurtalglarin galinhq
parametrlerinde musahide olunmusdur.
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mm ve Xog=16,86 mm). Tadqgig olunan
parametrlor Uzra musahide olunan az
variasiya dispersiya gostaricilerinin da
yuksak olmamasi ile xarakteriza olunur.
Bele ki, sol yumurtaligin uzunluq
parametrinds dispersiya gostaricisi dar
canaq formalarn (c¢in:S=1,41, normal
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Olculu canaglar Ggun ise S=1,04 muayyan
edilmigdir. Bununla bels, normal o0l¢ulu

¢anaglarda usaqghgin uzunlug ve en
parametrleri Uzra minimal dispersiya
gostericileri  musahide olunur (muvafiq

olaraq: S=0,42 va S=0,22).

Hesab edirik ki, aparilan tedqgigatlar zamani
alde olunan naticaler normal va dar ¢anaq
formalarinda usaqlig va yumurtaliglarin
Olclleri arasinda muayyan ferglondirici
xususiyyatlerin - mdvcud oldugunu tesdiq
edir ve bu ferglerin yas aspekti baximindan
(yas amili ile slagedar) daha qabariq
sokilde artmasi musahida olunur.
Yuxarida geyd olunan statistik gostaricilera
asaslanaraq her U¢ yas kateqoriyalarinda
muxtslif ¢canaq formalarinda kicik c¢anaq
boslugu organlarinin Olguleri arasinda
yaranan farglarin etibarhligini
giymatlendirmak magsadile dispersion
tohlil apariimigdir.  Dispersion  tahlilin
naticeleri gostarmisdir ki, her U¢ yas
kateqoriyalari  Uzre normal ve dar ¢anaq
formalarinda usaqglig va yumurtaliglarin
morfometrik ~ parametrlori statistik
baximdan shamiyyetli  ferglendirici
xususiyyetlere malikdir (P<0,05). Xususile
geyd etmak lazimdir ki, geyd olunan
forgler, asasan, ganclik va birinci yetkinlik
yasi dovrlerini shate edir. ikinci yetkinlik
yasl kateqoriyasinda hassasligin artmasina
baxmayaraq (0,001<P<0,005) c¢anagin
muxtalif formalarinda oyranilen
morfometrik parametrlorin aksariyyatinde
shamiyyaetli ferglar geyda alinmamigdir.
MUZAKIR®

Tadqiqat isinde alde olunan morfometrik
gostaricilor muxtalif maslliflerin - mUvafiq
islarinin gOstaricilari ile muqayisa
olunmusdur. ilk ndévbede qeyd etmak
lazimdir ki, aparilan pelviometriya zamani
alde olunan gostericiler arasinda statistik
baximdan shamiyystli forq askar
edilmamigdir [7]. Yasl gadinlarin
yumurtahglarinin (3 dl¢tist) ve usaghgin (4
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Olclisu) parametrleri bir ¢ox mausalliflarin
geyd etdiyi  oxsar gOstericilere uygun
olmusdur [15]. Bizim tadgiqatlarin
naticalerine  gdére usaqgligin an bdyuk
Olclsu onun uzunlugudur ki, bu gdsterici da
diger musalliflerin alde etdiyi muvafiq
gOstericilardan forglonir. [11]. Bu
malumatlari nezare alaraq bels fikir irali
surmak olar ki, alds etdiyimiz gostericiler ile
diger mualliflerin naticelari arasinda kigik
forgler tedqigata daxil edilmis materialin
yas diapozonunun daha genis olmasi ile
izah oluna bilar. Beloe ki, bizim arasdirmaya
16-60 yasa aid meyitlar daxil edilmisdir ki,
bu da yasla baglh morfometrik variasiyalarin
daha genis spektrda aks olunmasina sabab
ola biler.

YEKUN

Aparilan morfometrik muayinalere asasen
yas artdigca usaqliq ve yumurtaliglarin
Olcllerinde artim tendensiyasi muisahida
olunur.

Bu dinamika, xUsusila, birinci yetkinlik
dovrinda daha qabariq nazara carpir,

ikinci yetkinlik yas kateqoriyasinda ise
morfometrik gostariciler  nisbatan
stabillagir ve minimal forglerle
saciyyalanir.

Yasla bagh morfometrik parametrlarin

tohlili gdstarmisdir ki, bu gdstericilar normal
Olcllt canaglarda deayisken oldugu halda,
dar ¢anaq formalarinda sabit xarakter
daglyir. Eyni zamanda muayyan
olunmusdur ki, usaghgin Olculari
yumurtaliglarla muqayiseds daha yuksak
dayiskanliye malikdir.
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BO3PACTHASAl MOP®OAUHAMUKA MATKN U ANYHUKOB MPU HOPMAJTIbHOW U Y3KOM

®OPME TA3A
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Pe3lome

WccnepoeaTtenu BblABMHYINN HayYHblE MAEW O CyLLECTBOBAHMU ONPEeAEneHHON 3aBUCUMOCTU Mexay
dopmamy Taza U pasmepamn OpraHoB, PacCrONOXKEHHLIX B €ro Monoctu. AHanua nutepaTypHbIX
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OaHHbIX MOKa3biBaeT HeobXxo4MMOCTb NPOBEAEHMS UCCNeaoBaHMMA C Y4ETOM BO3PACTHOrO acnekra.
Llenb nccnepoBaHns — aHanm3 M oueHka MopdOMETPUYECKMX MapaMeTpoB MaTKM U SUYHUKOB C
y4eTOM XapakTepHbIX ocobeHHocTen hopM Ta3a B pa3HOM Bo3pacTe (NoAPOCTKOBbIN BO3PaCT, NEPBbLIN
N BTOPOW nepwvog 3pernoro Bo3pacta). B uccnegosaHve 6bino BknoyeHo 38 npenapaToB Tasa (7
HOpMarbHbIX U 6-6-5 y3KMX ONA Kaxgoro Bo3pacTHoro nepuoga), matkm (38) M amdHukoB (74),
OXBaTbIBalOLLMX pa3Hble BO3pacTHble Nepuoabl. B nccnegoBaHnm ncnonb3oBanucb NeNbBUOMETPUSA U
BapuaLMOHHble cTaTtucTudeckme mMetobl. bbin npoBedeH BapuauUMOHHLIA CTAaTUCTUYECKUIA aHanu3
Nony4YeHHbIX NokasaTenemn.

B nepsom nepuoge 3penoro Bo3pacTa BbISBMEHO 3HAYMMOE pasnuuve AnuHbl NIEBOr0 sIMYHMKA
(cooTtBeTCcTBEHHO: X0g = 48,52 MM 1 Xog = 31,86 MM). Heckonbko MeHbLUast pasHuLa oTMeYeHa gng
ONVHBbI MpaBoro AudHuka. Bo BTOpoM nepuoge 3penoro Bo3pacta, HECMOTPS Ha MNOBbILWEHUE
yysctBuTenbHoctn (0,001<p< 0,005), oTyéTnuBbie MOPGOMETPUYECKME Pa3NNYUA  Mexay
pasnuyHbiMn  dopMamMuM Tasza He YCTaHOBMNEeHbl. Ha ocHoBaHMM BO3pacTHOroO aHanusa
MOPdOANHAMUKN MaTKN U ASUYHUKOB NPU HOPMarbHOW U y3KOW (hopMe Tasa MOXHO caenaTb BblBO, O
HanUuMM B3aMMOCBA3N Mexay Gopmon Tasza U MOpOMETPUYECKMMM NapameTpaMmy OpraHoB
YKEHCKOro Tasa.

3akntoyeHune. [lpoBeaEHHblIE NENbBMMETPUYECKME M3MEPEHUS MOATBEPXKAAKT CyLleCcTBOBaHWE
Koppenauum mexagy ¢opMon Tasa M pas3Mepammn KEHCKMX PenpoayKTMBHbLIX opraHoB. [laHHas
B3aMMOCBSA3b MMEET NPakTUYeCcKoe 3HaYeHNe A115 OLLEHKM HOPMarbHOro TeYeHNsa pogoBoro npowecca.

KnroueBble cnoBa: XXeHCKUI Tas, MopcbomeTpvm, BO3pacCTHble nepunoabl, MaTka, ANYHUKN.

AGE-RELATED MORPHODYNAMICS OF THE UTERUS AND OVARIES iN NORMAL AND
NARROW PELViIC FORMS

Khidirov E.A*., Isaev N.N.
Azerbaijan Medical University, Department of Human Anatomy and Medical Terminology, Baku
*E-mail: elcinkhidirov@gmail.com

Abstract Researchers have proposed a relationship between pelvic shape and the size of the organs
located within it. An analysis of the literature demonstrates the need for age-specific studies.The aim
of this study is to analyze and evaluate the morphometric parameters of the uterus and ovaries, taking
into account the characteristic features of pelvic shape at different ages (adolescence, | and Il periods
of adulthood).The study included 38 preparats of pelvis (7 normal and 6-6-5 narrow for each age
period), preparats of uterus (38), and preparats of ovaries (74), covering various age periods.
Pelviometry and statistical variation analysis were used. A statistical variation analysis was performed
on the obtained parameters. In the first adulthood period, a significant difference was noted in the
length of the left ovary (respectively: Xog = 48.52 mm and Xog = 31.86 mm). A slightly smaller
difference was observed for the length of the right ovary. In the second adulthood stage, despite
increased sensitivity (0.001 < p < 0.005), no distinct morphometric differences were identified across
various pelvic forms. Based on the age-related analysis of uterine and ovarian morphodynamics in
normal and narrow pelvises, it can be concluded that pelvic morphology is correlated with the
morphometric parameters of female pelvic organs.

Conclusion. The pelvimetric measurements confirm the existence of a relationship between pelvic
form and the dimensions of female reproductive organs. This relationship holds practical importance
for assessing the normal course of childbirth.

Keywords: female pelvis, morphometry, age periods, uterus, ovaries.
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ORIJINAL MOQALD ACIQ GIiRiS (OPEN ACCESS)

AZORBAYCANDA YASAYAN ST ELEVASIYASIZ MiOKARD iNFARKTI V@
KORONAR ARTERIYALARIN COXDAMARLI ZO9D3LBNMaSI OLAN
X9STOLORD® XIlI (FXIII) KOAGULYASIYA FAKTORUNUN GEN
POLIMORFIZMI

Xalilov S.C., 8zizov V.8., Muradova S.R., Sireliyeva G.S., ibadova F.8., Haciyeva S.Z., Qeribova K.A.,
Sahmarova V.N.

Xulasa

Bu maqgalede Azsrbaycanda yasayan, ST segmentinin galxmasi olmadan miokard infarkti (NSTEMI)
va koronar arteriyalarin goxdamarl zadalanmasi olan xastalarde FXIIl geninin polimorfizminin
giymatlendiriimasinin  naticaleri teqdim edilmigdir. F13Al geninin G103T polimorfizminin
paylanmasinin tahlili ardicil sekilde apariimisdir: Gmumi segcmads, klinik gruplar arasinda (obstruktiv
NSTEMIi ve geyri-obstruktiv — MINOCA), hemginin koronar zedslenmenin xarakteri nezere alinmagla.
Umumi segmade (n=200) G/G genotipi Ustiinliik toskil etmisdir (69,0%), G/T heterozigot variantinin
tezliyi 26,5%, T/T homozigot variantinin tezliyi ise 4,5% toskil etmigdir. G allelinin tezliyi 82,25%, T
allelinin tezliyi ise 17,75% olmusdur.

Obstruktiv NSTEMI olan xastelar grupunda damar zedslenmasinin artmasi ile G/G genotipinin tezliyinin
azalmasi (bir damarli zadslenmada 74,5%-den iki damarli zadslenmada 65,1%-a2 ve U¢ damarli
zadealenmada 41,7%-a qadar) va G/T genotipinin tezliyinin artmasi (17,6%-dan 30,2%-a ve 58,3%-9
gadar) misahida olunmusdur. MINOCA olan xastaler qrupunda da oxsar tendensiya geydea alinmisdir:
G/G genotipinin tezliyi azalmis (85,4% — 66,7% — 37,5%), G/T genotipinin tezliyi ise artmisdir (14,6%
— 23,3% — 62,5%). F13A1 geninin G103T polimorfizminin NSTEMi olan xastelerin kompleks
muayinasina daxil edilmasi xasteliyin patogenezinin daha derinden aragdiriimasina va diagnostika ve
mualicadafardilagdiriimis yanasmalarin formalasdiriimasina téhfs vers bilar.

Acar so6zlar: ST elevasiyasiz miokard infarkti, obstruksiya, Xlll laxtalanma faktoru, F13A1 geni, G103T
polimorfizmi

GiRiS non ST elevation Myocardial infarction)
Metabolik ve iltihabi amillerle yanasi, ST patogenezinda genetik meyillilik, xtsusile
elevasiyasiz miokard infarktinin (NSTEMI — hemostaz sisteminin xtsusiyyatlari mihim

rol oynayir. Xl laxtalanma faktoru fibrin
laxtasinin stabillasdiriimasinda ve trombun

Yazigma Ugiin slage: formalasmasinda istirak edir ki, bu da onun
Xalilov S.C., ©zizov V.9., Muradova S.R., Sireliyeva G.$., k t botik Sirl |

ibadova F.8., Haciyeva S.Z., Qeribova K.A., Sahmarova V.N. oronar rombot agirlagmalarin
Azerbaycan Tibb Universiteti, | daxili xastslikler kafedrasi, Baki inkisafindaki shamiyyatini muayyean edir.
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mail gunay shirallyevar7@gmai.com FXIIl geninin polimorf variantlari fermentin
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funksional aktivliyine, formalasan trombun
strukturuna ve netice etibarile miokard
infarktinin  klinik gedis xususiyyatlerina,
trombotik  agirlasmalarin  riskine  ve
reperfuziya strategiyalarinin effektivliyina
tosir goOstera biler. Bu masale goxdamarl
koronar arteriya  zadslonmasi  olan
xastaloerde xiususi Kklinik shamiyyat kesb
edir; bels xastalarde trombotik komponent
miokardin isemik zadalanmasinin
inkisafinda mihim rol oynayir [1-3].
Hazirki tadqigatin esas yeniliyi F13A1
geninin Val34Leu polimorfizminin NSTEMI
xastelarinda koronar zadalenmanin
muxtalif klinik fenotipleri — obstruktiv ve
geyri-obstruktiv (MINOCA) formalar Uzra
muqayisali tehlilinds, elece da zadaloenmis
damarlarin sayina gora stratifikasiya
asasinda giymatlendiriimasindadir. Mdvcud
adabiyyatda bu aspektlor mahdud sakilde
isiglandiriimisdir.

Tadqigatin magsadi milliyystca
azerbaycanli, NSTEMi ve coxdamarli
koronar arteriya  zadslonmasi  olan
xastaloerdoe F13Al geninin G103T
(Val34Leu) polimorfizminin

giymatlandirilmasi idi.

MATERIAL V® METODLAR

Todgigata NSTEMI diagnozu ile, koronar
damarlarin obstruktiv ve qeyri-obstruktiv
zadslenmasi (MINOCA - Myocardial
Infarction with No Obstructive Coronary
Artery) olan 200 xaste daxil edilmisdir.

Tadqgigata daxiledilma meyarlari
asagidakilardan ibarat olmusdur: 18
yasdan yuxari vyas; ST segmentinin

elevasiyasi olmayan miokard infarkti klinik
diagnozu ile hospitalizasiya; miokard
isemiyasinin klinik simptomlarinin olmasi
(d6s sUmuyu arxasinda agri, dés gefesinde
sixilma hissi, tengnafeslik ve ya onlarin
ekvivalentlari); miokard nekrozunun
kardiospesifik biomarkerlarinin (troponin |
ve ya T) saviyyasinin normanin yuxarl
haddinin  99-cu persentilinden yuksak
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olmasi ve xarakterik dinamikasinin
musahida edilmasi;
elektrokardiogrammada isemik

dayisikliklarin  olmasi (ST segmentinin
depressiyasl, T digciyinin inversiyasi va ya

bu dayigikliklarin dinamikasi);
hospitalizasiya dovrinda koronar
angiografiyanin apariimasi, xastanin
tedqgigatda istiraki acln
malumatlandiriimasi ile imzalanmis
raziliginin  olmasi. Koronar angiografik

muayina aparildiqgdan sonra tadgiqata daxil
edilen butun xasteler koronar arteriyalarin
zoadalanma xarakterinden asili olaraq iki
grupa bolinmusdur. Birinci qrupa (n=106)
koronar arteriyalarin obstruktiv
zodslonmasi fonunda NSTEMi xasteler
daxil edilmisdir. Bu qrupa aid edilma meyari
koronar angiografiya naticalarine asasen iri
epikardial koronar arteriyalardan an azi
birinde hemodinamik cahatden shamiyyatli
250% stenozun agkar edilmasi olmusdur.
ikinci grupu (n=94) koronar arteriyalarin
obstruktiv zadsloenmasi olmayan miokard
infarktli (MINOCA) xestalar tagkil etmigdir.
Bu grupa klinik va laborator olaraq miokard
infarkti  alamatlori olan, lakin koronar
angiografiya naeticelarine asasan koronar
arteriyalarda  hemodinamik  cehatdan
ahamiyyatli stenozu olmayan (bdtin
koronar arteriyalarda <50%) Vo
kardiospesifik biomarkerlarin yiksalmasina
sobab ola bilacek diger askar sabablari
olmayan xastalar aid edilmisdir.

F13A1 geninin  G103T (Val34Leu)
polimorfizminin genotiplenmasi real vaxt
rejimindes (real-time PCR) polimeraza
zoncirvari reaksiya (PZR) usulu ils, spesifik
praymerlor va flloressent zondlardan
istifade etmakle apariimisdir. F13A1
geninin  Val34Leu polimorfizmi klassik
patogen mutasiyalara aid deyil, lakin XIlI
faktorun aktiviesma kinetikasina va fibrin
laxtasinin xUsusiyyatlerina tasir gostaran
funksional ehamiyyatli variantdir. G/G
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(Val/Val) genotipi vahsi tip (wild type) kimi
giymatlendirilir, G/T (Val/lLeu) ve T/T
(Leu/Leu) genotipleri ise F13A1 geninin
Leu34 polimorf allelinin moévcudlugunu aks
etdirir. Belalikla, G/T — heterozigot variant,
T/T ise Leu alleli zre homozigot variantdir.
Olde olunan malumatlarin  statistik
islenmasi  tibbi  statistikanin  standart
metodlarindan istifade edilmakla IBM SPSS
Statistics (versiya 26.0, ABS) ve Microsoft
Excel program  paketloeri  vasitasile
apariimisdir.

NOTICOLOR VO MUZAKIRD

F13A1 geninin G103T polimorfizminin

paylanmasi  marhalali  gekilds  tehlil
edilmisdir: Umumi se¢gmadae, klinik qruplar
arasinda  (obstruktiv =~ STE-sizMi  ve

MINOCA), hamgcinin koronar zadalenmanin
xarakteri nazare alinmagqla.
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Aparilan tahlil zamani tedqgiq olunan

secmada FXIII geninin genotip ve allel
paylanmasinin  muayyan tezliyi askar
edilmisdir. Umumi xeste se¢cmesinds
(n=200) G/G genotipi dstunluk taskil
etmisdir (69,0%), G/T heterozigot variantin
tezliyi 26,5%, T/T homozigot variantin
tezliyi ise 4,5% olmusdur. G allelinin tezliyi
82,25%, T allelinin tezliyi ise 17,75% taskil
etmisdir. Genotiplerin paylanmasi Hardi—
Vaynberq tarazligina uygun olmusdur
(p>0,05), bu da secmadsa shamiyysatli
tahriflorin olmadigini gosterir.

F13A1 geninin G103T polimorfizminin
genotip ve allel paylanmasinin obstruktiv
koronar arteriya zedalenmasi olan xastalar
va MINOCA qruplari arasinda mugayisali
tohlili statistik cehatden shamiyyatli fergler
askar etmamisdir (cadval 1).

Cadval 1. Tadqgiqat qruplarinda F13A1 geninin G103T (Val34Leu) polimorfizminin

genotip ve allel paylanmasi

Obstruktiv STE-siz Mi xeste qrupu | Qeyri-obstruktiv. =~ STE-siz Mi  /
Gostarici (n=106) MINOCA xasta qrupu (n=94)
n % n %
Genotipler:
G/G (Vvallval) 71 66,98 67 71,28
G/T (Val/Leu) 29 27,36 24 25,53
T/T (Leu/Leu) 6 5,66 3 3,19
Comi 106 100 94 100
Alleller
G 171 80,66 158 84,04
T 41 19,34 30 15,96
Comi 212 100 188 100

Dominant model tzre (G/G genotipi ile T
allelinin dasiyicilarinin migayisasi)
aparilan tshlil gruplar arasinda statistik
shamiyyetli farglar agkar etmamisdir
(OR=0,82; 95% CI 0,45-1,49; p=0,43). Allel
tezliklarinin tahlili zamani da oxsar naticaler
alde olunmusdur (OR=0,79; 95% CI 0,47—
1,33; p=0,38). Bu naticalar F13A1 geninin
G103T (Val34Leu) polimorfizmi ile koronar
arteriyalarin obstruktiv zadalenmasi
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arasinda etibarli assosiasiyanin olmadigini
gOsterir. Gorunduya kimi, statistik fergler
movcud deyil, lakin OR<1,0 istigamatinda
muayyan tendensiya musahide olunur.
Statistik shemiyyest olde olunmasa da,
musahide olunan meyl yalniz hipotez
yaradan natica kimi giymatlandiriimalidir ve
alava tedqigatlarda tasdiq taelab edir.

Aparilmig tehlil gdstermisdir ki, tadqiq
olunan gruplarda F13Al geninin G103T
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(Val34Leu) polimorfizminin genotip ve allel
paylanmasi baximindan obstruktiv koronar
zodelanmasi olan xestalerle  MINOCA
xostoelori arasinda statistik shamiyyatli
forgler yoxdur. Xususile, dominant model
uzra sanslar nisbati — OR=0,82 (p=0,43),
allel tezlikleri tUzre ise OR=0,79 (p=0,38)
olmusdur ki, bu da qeyd olunan
polimorfizmin STE-sizMi zamani koronar

zadelanmeanin  xarakteri ile  elagali
olmadigini gosterir.
Olde olunan naticelar F13A1 geninin

Val34Leu polimorfizminin patogen deyil,
funksional genetik variant olmasina dair
movcud elmi tasavvurlarle uygunlug teskil
edir. Malumdur ki, Val34Leu avazlanmasi
Xl faktorun trombin vasitasile aktiviesma
suretine, hamgcinin  fibrin  laxtasinin
formalasmasina ve strukturuna tesir
gOstarir. XUsusila, Leu allelinin dasiyicihgi
FXIll-nin daha suratli aktiviesmasi ve daha
az six fibrin gebakasinin yaranmasi ile
alagalendirilir ki, bu da bazi tadgiqatlarda
trombotik riskin potensial azalmasi ile izah
olunur [1, 4, 5].

Bu baximdan, daha aydin aterotromboz ile
xarakterize olunan obstruktiv koronar
zadslenmasi olan xastelerdea T allelinin
daha asagi tezliyi gdzlenile bilerdi. Lakin bu
tedqgiqatda bele bir tendensiya yalniz zeif
sokilde musahide olunmus (OR<1) ve
statistik shamiyyata g¢atmamisdir. Bu ise
hamin polimorfizmin koronar
aterosklerozun makroskopik tezahurlarina
tesirinin mahdud ola bilacayini gdsterir.
Qruplar arasinda ohamiyyatli farglerin
olmamasi hamginin STE-sizMi-nin
multifaktorial tebisti ile izah oluna bilar.
Koronar arteriyalarin obstruktiv
zadslonmasi aterosklerotik remodelasiya,
iltihab, endotelial disfunksiya va tromboz
daxil olmagla kompleks mexanizmlarin
tosiri altinda formalasir. Bu fonda hemostaz
sistemina aid ayri-ayri genetik variantlarin,
o cumladan F13A1-in rolu nisbaten az ola
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va digar patogenetik mexanizmlarin tasiri ila
zoifloya bilar.

MINOCA xastaleri qrupu xususi maraq
dogurur, ¢unki bu vaziyystin patogenezi

heterogendir Vo mikrovaskulyar
disfunksiya, koronar spazm,
tromboemboliya Vo koaqulyasiya

pozgunluglarini shate edir. Nazari olaraq,
Val34Leu polimorfizmi fibrin
xususiyystlerina tesir etmekle bu qrupda
daha mudhim rol oynaya bilerdi. Lakin
genotip ve allel tezliklari arasinda farglarin
olmamasi gosterir ki, bu genetik variant
MINOCA-nIn inkisafinda asas
muayyanlesdirici amil deyil.

Bununla yanasi, T/T homozigot genotipinin
asag tezliyi (Umumi secgmoado 4,5%)
statistik guci mehdudlasdirir ve zaif
assosiasiyalarin askarlanmasini
cotinlesdira biler. Bu sababdan dominant
modelin (G/T ve T/T birlagdiriimasi)
istifadesi asaslidir, lakin bu yanasmada da
ahamiyyatli fergler muayyen edilmamisdir.
Belalikla, alde olunan naticelar gosterir ki,

F13A1 geninin  G103T (Val34Leu)
polimorfizmi STE-siz Mi xastslerinde
koronar arteriyalarin obstruktiv

zadslenmasinin formalasmasina
ahamiyyatli tasir gdstarmir. Bununla bels,
obstruktiv qrupda T allelinin tezliyinin
azalmasina meyil onun mumkun protektiv
tasirini aks etdira biler ve bu masala daha
genis segmalords, slave klinik-laborator
gOstericilar nazere alinmaqgla gelacek
toedqigatlarda dyrenilmalidir.

Koronar zadalenmanin daracasina gore
stratifikasiya zamani zadalanmig
damarlarin sayi artdiqca T allelinin (G/T va
T/T genotiplari) dastyicihginin artmasina
meyil muayyan edilmisdir. Obstruktiv STE-
siz Mi qrupunda bu asiliiq serhad
saviyyasinds olmusdur (OR=0,51; p=0,06),
MINOCA  xeastalerinde isa  statistik
ahamiyyatli olmusdur (OR=0,22; p=0,01).
Bu ise F13A1 geninin G103T
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polimorfizminin, xususile qeyri-obstruktiv damar zeadalonmasi musahide edilen
patologiya gseraitinda, daha genis yayilimig xastalarde F13A1 geninin polimorfizminin
koronar zadelanmenin formalasmasinda naticaleri cadval 2-de taqdim olunmusdur.

mumkun rolunu gdstera biler.
Obstruktiv STE-sizMi olan va bir, iki ve (¢

Coedval 2. Obstruktiv STE-siz Mi zamani F13A1 geninin G103T (Val34Leu)
polimorfizminin bir- voa goxdamarl zadalanmasi olan xastalar arasinda paylanmasi

Damarlarin sayi Genotipler n %

GIG 38 74,51
1 damar (n=51) G/IT 9 17,65

T/T 4 7,84

GIG 28 65,12
2 damar (n=43) GIT 13 30,23

T/T 2 4,65

G/G 5 41,67
3 damar (n=12) GIT 7 58,33

T/T - -
Obstruktiv. STE-siz Mi olan xesteler yuksak oldugu gruplarin formalasdiriimasi
grupunda G/G genotipinin tezliyinin bir va antitrombotik terapiyada ferdilagdirilmis
damar zadslenmasi zamani 74,5%-don iki yanasmalarin tetbigi baximindan praktiki
damar zadslenmasi zamani 65,1%-o ve Ug¢ ahamiyyaet kasb edir.
damar zadslanmasi zamani 41,7%-a qader Belolikla, apariimig tadgigatin naticaleri
azaldigr masahida olunur. Bununla yanasi, gosterir ki, FXIIl geninin polimorfizmi STE-
G/T genotipinin tezliyinde artim qeyd s1zMi-nin gedis xususiyysatlori Vo
olunur: 17,6% — 30,2% — 58,3%. coxdamarli ateroskleroz fonunda koronar
MINOCA xastaloeri qgrupunda da oxsar zadalanmanin xarakteri ile alagali potensial
tendensiya muasahids olunur — G/G molekulyar-genetik marker kimi nazardan
genotipinin azalmasi (85,4%—66,7%— kecirila bilar. Bu isa xastaliyin patogenetik
37,5%) va G/T genotipinin artmasi mexanizmlari hagqginda tesavvdrleri
(14,6%—23,3%— 62,5%). Hom I-c, ham doa genislondirir ve fordilagdirilmig kardiologiya
[I-ci gruplarinda alt gruplarin azsayli olmasi sahasinde gelacek tedqigatlar tg¢un yeni
(n=12 va n=16) ve T/T genotipinin demak imkanlar agir.
olar ki, misahide olunmamasi sababindan “1L damar ve =22 damar” qgruplarinin
alt gruplar birlasdirilmisdir: G/G ve (G/T + mulgayisesi zamani statistik shamiyyatli
T/T). Eyni yanasma damar sayina da tetbiq assosiasiya muayyan edilmese da
edilmisdir (1 damar ve =2 damar). I-ci va II- (OR=1,95; p=0,06), musahids olunan
ci gruplarda ¢coxdamarli zadslenmasi olan tendensiya  serhad  xarakterlidir  ve
xastoelar daha cox T allelinin dagiyicilari Val34Leu polimorfizminin aterosklerotik
olmusdur. prosesin inkisafl va daha ¢ox sayda koronar
Qeyd etmoak lazimdir ki, Azarbaycanda arteriyanin  zadslenmasi ile potensial
yasayan  xastalarda FXIII geninin alagasini gostare biler.
polimorfizminin ~ paylanmasinin  asgkar Xususi diggat MINOCA xastalari grupunda
edilmis  xUsusiyyetlari trombotik riskin alde olunan naticalera verilmalidir. Bu
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kohortda T allelinin dasiyicihgr ile
coxdamarli koronar zadelanma arasinda
statistik cehatden shamiyyaetli assosiasiya
askar edilmisdir (OR=4,51; p=0,01). Bu
zaman T allelinin dagiyicilarinin payi bir
damar  zadelonmesindan  ¢oxdamarli
zadelanmaya kegid zamani iki defadan ¢ox
artmigdir. Bu fakt gosterir ki, F13A1 geninin
G103T polimorfizmi, hatta aydin angioqgrafik
obstruksiya olmadan bels, koronar damar
yataginin daha genis zadalanmasinin
formalagmasinda rol oynaya biler.

Olde olunan naticaler  patogenetik
baximdan asaslandiriimig gorandr.
Malumdur ki, Leu34 varianti Xlll faktorun
daha suratli aktivlesmasi va fibrin laxtasinin
arxitekturasinin deyismasi ile slagalidir; bu
dayisikliklere daha bos ve az stabil
strukturun  formalasmasi  daxildir.  Bir
torafden, bu, six okliziv tromblarin
yaranma riskini azalda biler ki, bu da
obstruktiv koronar zadslanma ila alagenin
olmamasini izah eds bilar. Diger tarafden
ise fibrinin  xususiyyatlerinin  deyismasi
mikrotrombozun  yaranmasina, distal
embolizasiyaya ve mikrosirkulyasiyanin
pozulmasina sabab ola biler ki, bu da
xususile MINOCA-nin patogenezi Ugln
aktualdir [6-10].

©lde olunan naticeler mobvcud meta-
analizlerin naticalari ile muayyan daraceda
uygunlug teskil edir; bu tadgiqatlarin bir
gisminda Val34Leu polimorfizminin
miokard infarkti riski ile gliclii assosiasiyasi
askar edilmamis, lakin trombotik
proseslarin xususiyyatlarina tasir gostare
bilecayi geyd olunmusdur. Bu baximdan,
alde etdiyimiz naticaler F13A1 geninin daha
cox xastaliyin yaranmasindan deyil, onun
klinik fenotipinin ve gedis xususiyyatlarinin
modifikasiyasinda istirak ede bilaceayi
konsepsiyasini dasteklayir.

Belalikls, F13A1 geninin  Val34Leu
polimorfizmi, ehtimal ki, koronar
arteriyalarda obstruksiyanin mévcudluguna
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ahamiyyatli tosir goOstermir, lakin
zadalanmanin yayllmasi Vo
mikrosirkulyasiya saviyyasinds tromboz
proseslarinin  xususiyyatleri il mumkin
alageya isare edon meyillik mugahida
olunur. Bu, hemostaz sistemina aid genetik
faktorlarin xastsliyin yaranmasindan daha
¢cox onun gedigini ve  xarakterini
modifikasiya etdiyini gostaren konsepsiyani
tosdiglayir.

Hamcinin nazara almaq lazimdir ki, agkar
edilan assosiasiyalar genetik ve gazaniimig
amillerin — o cumladan iltihab, endotelial
disfunksiya ve metabolik pozgunluglarin
birgs tesiri ile sartlana biler. Bundan slavs,
alt gruplarin, xtsusils ugdamarli zadslanma
olan grupda xastalarin sayinin nisbatan az
olmasi statistik analizin gucuni
mahdudlasdira ve alde olunan naticalarin
daha genis tedqgigatlarda tasdiqini talab eda
biler.

Umumilikds, ealds olunan mealumatlar
goOsterir ki, F13Al1 geninin  G103T
(Val34Leu) polimorfizminin tehlili koronar
zadalanmanin daracasinin
giymatlendirilmasi ile birlikde aparildigda,
xususile MINOCA xestaleri qrupunda —
burada klassik aterotrombotik mexanizmler
daha az dominant rol oynayir — potensial
klinik ahamiyyeta malik gizli
ganunauygunluglar askar etmaysa imkan
verir.

Belslikls, F13Al geninin G103T
polimorfizminin  analizinin STE-sizMi
xastalarinin  kompleks muayinasina daxil
edilmasi xastaliyin patogenezinin daha
derinden anlasilmasina, diagnostika va
mualicede fordilasdiriimis yanasmalarin
formalasdiriimasina tohfe vera biler.
Mahdudiyyatler. Bu tadgigatin bir sira
moahdudiyyatleri mévcuddur. ilk névbadas,
tadqgigatin nishi kicik segma hacmi ve bazi
alt qgruplarda  (xususile  ¢oxdamarh
zadaleanma zamani) xastslerin sayinin az
olmasi statistik giici mahdudlasdira biler.
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ikincisi, analiz ssasan birfaktorlu statistik
yanasmaya asaslanmisdir ve c¢oxfaktorlu
modellasdirma apariimamisdir. Bu
sebabden alde olunan assosiasiyalar
potensial qarisdirici amillarin (yas, cins,
yanasi xostaliklar ve s.) tasirinden tam azad
hesab edilo bilmaz. Ugiinciisi, MINOCA
grupunun heterogenliyi va instrumental
metodlarla (masealan, CMR, OCT, IVUS)
patogenetik verifikasiyanin aparilmamasi
naticalarin interpretasiyasini
mahdudlasdirir. Bundan alave, tadgigatda
genetik mansanin  xususi molekulyar-
genetik usullarla giymatlandiriimasi
aparilmamisdir ki, bu da populyasiyanin
genetik heterogenliyi ila bagl potensial tesir
yarada biler.

9DOBIYYAT

1. Traub J., Weber M.S., Frey A.
Differential Role of Factor XIlII in Acute
Myocardial Infarction and Ischemic
Stroke // Biomedicines, 2024, 12(3), p.
497.

2. Balogh L., Katona E., Mezei Z.A..et al.
Effect of factor Xl levels and
polymorphisms on the risk of myocardial
infarction in young patients // Mol. Cell.
Biochem, 2018, 448(1-2), p. 199-209.

3. Székely E.G., Czuriga-Kovacs K.R.,
Bereczky Z. et al. Low factor XllI levels
after intravenous thrombolysis predict
short-term mortality in ischemic stroke
patients // Sci Rep, 2018, 8(1), p. 7662.

4. Frey A., Gassenmaier T., Hofmann U. et
al. Coagulation factor XIll activity
predicts left ventricular remodelling after
acute myocardial infarction // ESC Heart
Failure., 2020, 7(5), p. 2354-2364.

ATU Jurnali

66

(2026) 02:05 Azarbaycan Tibb Universitetinin Jurnali

2026
5. Kreutz R.P., Bitar A., Owens J. et al.

Factor Xlll Val34Leu polymorphism and
recurrent myocardial infarction in
patients with coronary artery disease //
J Thromb Thrombolysis, 2014, 38, p.
380-387.

6. Fearon W.F., Bornschein B., Tonino
P.A. et al. Fractional Flow Reserve
Versus Angiography for Multivessel
Evaluation (FAME) Study Investigators.
Economic evaluation of fractional flow
reserve-guided percutaneous coronary
intervention in patients with multivessel
disease // Circulation, 2010. 122(2), p.
2545-50.

7. Ansani L., Marchesini J., Pestelli G. et
al. F13A1 Gene Variant (V34L) and
Residual Circulating FXIIIA Levels
Predict Short- and Long-Term Mortality
in Acute Myocardial Infarction after
Coronary Angioplasty // Int. J. Mol. Sci.
2018, v. 19, p. 2766.

8. Ambroziak M., Kurytowicz A., Budaj A.
Increased coagulation factor XllI activity
but not genetic variants of coagulation
factors is associated with myocardial
infarction in young patients // Journal of
Thrombosis and Thrombolysis, 2019.
48, p. 519-527.

9. Sarecka-Hujar B., toboda D.,
Paradowska-Nowakowska E. et al.
Coagulation Factor XllIVal34Leu
Polymorphism in thePrediction of
PrematureCardiovascular Events—The
Resultsof Two Meta-Analyses // J. Clin.
Med., 2022, 11, p. 3454.

10.Mohammad A.M., Othman G.O., Saeed
C.H. et al. Genetic polymorphisms in
early-onset myocardial infarction in a
sample of Iraqi patients: a pilot study //
BMC Res Notes, 2020,13(1), p. 541.



Xalilov $.C., 9zizov V.9., Muradova S.R, Siraliyeva G.$ ATU Jurnali (2026) 02:05 Azarbaycan Tibb Universitetinin Jurnali
2026

NOJIMMOP®U3M TEHA ®AKTOPA CBEPTbIBAHUA XIlI (FXIl) Y MPOXWBAKLWUX B
A3EPBAUIXAHE MALMEHTOB C MH®APKTOM MUOKAPLOA BE3 NOABLEMA CEFMEHTA ST
U MHOIOCOCYAUCTbIM NOPAXEHWEM KOPOHAPHbIX APTEPUA

Xanunos U.[., Asusos B.A., Mypadosa C.P., lLlupanuesa I".LLl., Mbadosa ®.A., [adxuesa C.3.,
lapubosa K.A., lLlaxmaposa B.H.

AsepbatidxaHckuli MeduyuHckul YHusepcumem, kaghedpa eHympeHHux 6onesHel 1, baky
*E-mail: gunay.shiraliyeva77@gmail.com

Pe3tome

B crtatbe npeactaBneHbl pesynbTathbl oueHkn nonumopdmama reHa FXI y npoxuBarowmx B
AsepbangxaHe naumMeHToB C MHGAPKTOM Muokapaa 6e3 nogbema cermeHTa ST (MMGnST) wm
MHOrOCOCYAUCTbIM MOPaXeHNeM KOpPOHapHbIX apTepwuii. AHanu3 pacnpegerneHus nonvMmopduama
G103T reHa F13A1 npoBoawncs nocrnegoBaTtenbHO: B o0wen BbiOopke, MeXay KIMHUYECKMMN
rpynnamu (o6¢TpykTBHbIN UMBNST 1 HeobcTpykTuBHBIN - MINOCA), a Takke ¢ y4€TOM XapakTtepa
KOpOoHapHOro nopaxeHus. B obwen Boibopke nauneHTos (n=200) npeobnagan reHotun G/G (69,0%),
YyacToTa reTepo3nrotTHoro BapuanTa G/T coctaeuna 26,5%, romosurotHoro BapuanTta T/T — 4,5%.
YactoTta annens G coctasuna 82,25%, annena T — 17,75%. B rpynne nauneHToB ¢ 06CTPYKTUBHBIM
MM6nST Habnioganocb CHWXeHue reHetudeckoro BapmaHta G/G ot 74,5% npu ogHOCOCYAUCTOM
nopaxeHuun ao 65,1% npu oByxcocyamcToM nopaxeHun n 0o 41,7% npu TpexcocyamcToM NopaxeHum
N noBbileHne nonumopduama reHotuna G/T: 17,6% — 30,2% — 58,3%. B rpynne naumeHTOB C
MINOCA Takke HabntogaeTcs cCHkeHne nonumopdguama reHotuna G/G ((85,4%—66,7%—37,5%) n
pocT nonumopduama reHotuna G/T (14,6%—23,3%— 62,5%). BknoyeHne aHanusa nonumopduama
G103T reHa F13A1 B komnnekcHoe obcrnegosaHune naymeHtoB ¢ MMONST moxeT cnocobcTBoBaTh
6onee rnybokoMy NOHMMaHWIO NatoreHesa 3aboneBaHUsa U POPMUPOBAHMIO NEPCOHANN3NPOBAHHBIX
Nnoaxoa0B K AMAarHOCTUKE U NIEYEHMIO.

KnioueBble cnoBa: nHMapkT Mmuokapaa 6e3 nogbema cermeHTa ST, 06CTPyKUMSA, KOArynsunoHHbIN
daktop XllI, red F13A1, nonumopdunam G103T

GENE POLYMORPHISM OF COAGULATION FACTOR XIII (FXII) IN PATIENTS LIVING IN
AZERBAIJAN WITH NON-ST ELEVATION MYOCARDIAL INFARCTION AND WITH
MULTIVESSEL CORONARY ARTERY DISEASE

Khalilov Sh.D., Azizov V.A., Muradova S.R., Shiraliyeva G.Sh.*, ibadova F.A., Gajiyeva S.Z.,
Qaribova K.A., Shahmarova V.N.

Azerbaijan Medical University, Department of | internal diseases, Baku

*E-mail: gunay.shiraliyeva77@gmail.com

Absctract

The article presents the results of the evaluation of the FXIII gene polymorphism in patients with non-
ST-segment elevation myocardial infarction (NSTEMI) and multivessel coronary artery disease living
in Azerbaijan. The distribution analysis of the G103T polymorphism of the F13A1 gene was performed
sequentially: in the overall sample, between clinical groups (obstructive NSTEMI and non-obstructive
- MINOCA), and also taking into account the nature of the coronary lesion. In the overall sample of
patients (n = 200), the G/G genotype predominated (69.0%), the frequency of the heterozygous G/T
variant was 26.5%, and the homozygous T/T variant was 4.5%. The frequency of the G allele was
82.25%, and the T allele was 17.75%. In the group of patients with obstructive NSTEMI, a decrease in
the G/G genetic variant was observed from 74.5% in single-vessel disease to 65.1% in two-vessel
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disease and to 41.7% in three-vessel disease, and an increase in the G/T genotype polymorphism:

17.6% — 30.2% — 58.3%. In the group of patients with MINOCA, a decrease in the G/G genotype
polymorphism was also observed ((85.4% — 66.7% — 37.5%) and an increase in the G/T genotype
polymorphism (14.6% — 23.3% — 62.5%). Inclusion of the G103T polymorphism analysis of the F13A1
gene in a comprehensive examination of patients with NSTEMI may contribute to a deeper

understanding of the pathogenesis of the disease and the development of personalized approaches to
diagnosis and treatment.

Keywords: non ST elevation Myocardial infarction, obstruction, coagulation factor XllI, gene F13A1,
polymorphism G103T.
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COCTOSAHUE MUHEPAJIbHOIO OBMEHA NMPU CAXAPHOM OUABETE 2
TUNA Y XXUTENEWN 3AKATAIIbCKOIrO PAMOHA

DNapawosa A.P." , Mamenosa ®©.M.', Barabosa I.P.", Aanzosa Y.l. 1

Pestome

M3yyeHO COCTOSIHME MWHEpanbHOrO W MUKPOJANIEMEHTHOrO obMmeHa y MauMeHTOB C CaxapHbIM
anabetom 2 tuna (CO2), npoxusarowmx B 3akatanbCkoMm panioHe AsepbangxkaHckon Pecnybnvku
(8P).0O6cnepoBaHo 82 6onbHbix CA2 (38 — € KOMNEHCUPOBaHHOW U 44 — C OEKOMMNEHCUPOBAHHOM
dopmoi) n 30 3gopoBbix ninu. MNMpu komneHcaumm CL2 ypoBeHb rNHOKO3bl NPeBbILAan KOHTPOSb Ha 55%,
NMHCynMHa — Bonee 4Yem B 2 pasa; Npu eKoOMMNeHcaumm rnko3a Bo3pactana npumepHo B 3 pasa, a
WHCYNWH CHWXanca Ha 8 % no CpaBHEHUMIO C KOHTPONEM M B 2 pas3a NO CpPaBHEHUIO C
KoMneHcupoBaHHon oopmoin. HbAlc ysenuymsarcs 6onee yeM B 2 pasa no CpaBHEHUIO C KOHTPONEM.
CHwuxeHune marHusa Ha 39 % n 51 %, kanbuusa — Ha 10 % n 24 %, docopa — Ha 25-27 %; HaTpus
Ha 8—15 % u nosblweHne Kanusa Ha 8— 38 % oTpaxaloT HapyLLUeHNe MUHEePanbHOro U 3NEKTPONMTHOIO
obmeHa. KoHueHTpaumsa umHka cHwxanacb ¢ 99,32 + 2,81 pgo 65,73 = 3,37 mkr/gn medb wu
uepynonnasmuH nosbiwanucb Ao 144,2 £ 1,64 wn 55,0 MKkr/gn COOTBETCTBEHHO, YTO yKasblBaeT Ha
aucbanaHc aHTUOKCUOAHTHOM CUCTEMbl W YCUINEHMM OKCMOATUBHOIO CTpecca. Y xutenen
3akaTanbCKOro permoHa c geduunToMm KMoga W cerneHa 3TU U3MEHeHUsa npossnsaTca bonee
BblpaXkeHHO. MOHUTOPUWHT 1 KOpPEKUUa MUHepasbHOro cratyca npu CLA2 MMetoT BaXKHOE KNUHUYecKoe
3HayYeHne ang npegynpexaeHuns nporpeccnupoBaHnst 3aboneBaHus.

KnioueBble crnoBa: MHCYNMHOPe3NCTEHTHOCTL ,HbALC, LuepynonnasMuH, UMHK, Meab, MarHuii

BBEOEHUE

CaxapHbin gnabet 2 tuna (CL2) — aTo FMOKO3bl, YTO MNPMBOAUT K CUCTEMHOMN

MHOroakTopHoe mMmeTabonuyeckoe mMeTabonumyeckon ANCYHKLNN. Mo

HapyweHne obmeHa BellecTB, B OCHOBE AaHHbIM International Diabetes Federation

KOTOPOroO NEXUT UHCYNUHOPE3UCTEHTHOCTb (IDF, 2024), pacnpoCcTpaHEHHOCTb

N HapyLLEeHWe KNeTo4YHON yTunmsawumm Anabeta cpeam B3pocnbix (20—79 neT) B
mupe coctaBnget okono 10,2 %, 4TO
COOTBETCTBYET nMpuMepHO 715  MnH.
naumMeHToB, N NPOrHO3MPYeTCs POCT 3TOro

Yazigma Ugiin slaga: nokasatens go 1 mnpa. Yenosek k 2050

Dapawoga A.P." , Mamegosa ®.W.", Barabosa I".P.", A3u3oBa

yor. rogy. [1].
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anabera. Ha  ocHoBaHuM  aHanu3a
ONHaAMUKM 3@ nocnegHue [esATb net
nporHoaupyetcs, 4yto Kk 2030 rogy pons
ouymnanbHo 3aperncTpmMpoBaHHbIX
cny4vaeB 3aboneBaHua gocturHet 3,73 %
OT oOLen YMCNEHHOCTU HaceneHus, 4To
coctaBut okono 380 178 4enosek. [2].
MwuHepanbHbI  OOMEH UrpaeT BaXHYHO
ponb B noadepXaHun meTabonnyeckoro
paBHOBECUs oOpraHMamMa U  OCOBEHHO
YyBCTBUTENEH K M3MeHeHuam npu CO2. K
MakpoanemMeHTam OTHOCATCS Kanun,
KanbuMn, MarHMM W HaTpul, a TaKke
MUKPOSMEMEHTbI B YAaCTHOCTU, LMHK, Meab,
ceneH y4yacTByIOT B Takux
PU3NONOrMYECKNX npoueccax Kak
perynaums, cekpeuuss M OencTeus
WHCYNWHa, Nnepefaye HePBHbIX MMMNYbCOB,
OKUCNUTENBbHO-BOCCTAHOBUTENbHbIX
peakumsix W NoadepXXaHUM KNeToYyHOro
romeocrTasa [3].

[aHHoe nccnegoBsaHve NnocBALLEHO
COCTOSIHWUO ~ MWHepanbHoro obmeHa y
NauMeHToB C caxapHbIM guabeTom 2 Tuna,
npoXmBaLwmx B 3akaTanbCKOM paunoHe.
3BecTHO ,4TO B J@HHOM pErMoHe NMetTCs
cny4vau HapyLueHuin MUHeparibHOro
obmeHa, Bknovasa aemumT rhoga, MarHns
W Kanbuusi, YTO [OenaeTr u3yyYyeHue ITon
rpynnbl 0COBGEHHO aKTyanbHbIM AN OLEHKN
PUCKOB OCIOXXHEHWI 3aboneBaHus.

Llenb gaHHOM cTaTbM — WU3Yy4uUTb pPOSb
MaKpo- U MUKPO3remMeHToB B pa3sutun C[
2 Tuna, X BNUAHWE Ha KOMMEHCcauui U
AeKkoMneHcauuo 3aboneBaHus, a Takke
noTeHuunanbHble TepaneBTUYeckme
noaxodbl K Koppekuuu geduuuta  3TUX
3N1EMEHTOB.

MATEPWUAIIbI U METOAbI

Mbl uccnepoBanu KpoBb 82 nauMeHTOB,
pasgerneHHblx Ha Aase rpynnbl: | 38
nauyneHToB (KOMMeHcupoBaHHbIn CL 2
TMna) " [l — 44 nauueHToB
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(oekomneHcupoBaHHbin CI 2 Tuna). B

CbIBOPOTKE  KPOBM  Mbl  OMpegenvnu
OCHOBHbIE nokasaTenu  yrneBOAHOro
obmeHa rnKo3a, FMINKNPOBAHHbIN
remornobvH, WHCYNMH C  MOMOLLbIO
KOMMEpPY€ECKOro Habopa “DiaSys”,
cogepXxaHne MakpodrieMeHTOB (HaTpun,
Kanuun, kanbuun, ocdop u mMarHus )
onpeaensanM 6MoXMMMYecKoM METOAOM WU
KOHUEHTpaumio MUKPOINEMEHTOB  (LMHK,
mMeapb) c NOMOLLIbIO
NMMYHOXEMUIIOMUHECLIEHTHOIO MeToAa.

WccneposaHue nposeneHo B
COOTBETCTBUN C ITUYECKUMU NPUHLMMNAMMU
nepecMoTpeHHOM XernbCUHKCKOMN
Aeknapaumn BcemupHOn  MeanUMHCKON
accoumauum (2013).

PE3YJIbTATbI U OBCYXOAEHUE

caz ABNseTcs XPOHNYECKUM
MHOroakTOpHbIM mMeTabonmyeckum
3aboneBaHuem, conpoBoXaarLmmcs
HapyLLUeHnEM yrneBogHoro obmeHa,
WNHCYNNHOPE3NCTEHTHOCTbBIO n
rmneprrivkeMmnen, TECHO
B3aNMOCBSA3aHHbIM c  pgucbanaHcom
MUKPO3IIEMEHTOB n SNEKTPONNTOB.

[MonyyeHHble HaMXM [aHHblIE MOKa3bIBalOT,
4YTO nporpeccupoBaHne 3aboneBaHusi OT
KOMMNEHCMPOBaHHOM ctagumm K
AekomneHcaumm conpoBoXaaeTcs
BbIP@XXEHHbIMU U3MEHEHUAMUN B YPOBHAX
MarHus, Kanbuusi, occopa, HaTpus,
Kanug, uMHKa, Megu u uepynonnasmuHa,
YTO OTpaXKaeT MX TECHYH B3auMOCBS3b C
yrneBogHbIM 06MeHOM 1 meTabonuyeckon

dyHKUMen B-kneTok  noaXxenyno4YHou
xenesbl.

Kak nokasaHo B Tabnuvue 1, y nauneHToB C
KOMMEHCUPOBAHHbBIM n

aekomneHcupoBaHHbiM CL12 HabnogatoTcs
BblpaXXeHHble U3MEHEHUS KaK YrneBOAHOrO,
TaK U MMHeparnbHOro obmeHa.
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CpaBHVITeJ'IbeIe nokKkasartesnn yrneesoagHoOro “ MuHeparibHoro obmeHa Yy

KOHTPONbHOW rpynmbl 1 NAUNEHTOB C KOMMNEHCMPOBAHHBLIM U AeKoMNeHCcUpoBaHHbIM C12

MNokasatenb EovHuubl  KoHTponb  |[KomneHcuMpoBaHHbLIMKOMNEHCUPOBAaHHbIN
usmepeHus (n=30) CO2 (n=38) CO2 (n=44)

["ntokosa MMOnb/N 4.9+0.09 7.6 £ 0.07 14.5 + 0.33

WHcynuH MKME/mn 12,89 + 26,47 £ 1,78 11,83 + 0,87
1,46

HbAlc % 4,58 + 7,05%0,2 9,57 £ 0,27
0,12

Kanbumnn mr/an 9,64 + 8,66 + 0,10 7,37 + 0,17
0,08

docdop MMOSb/N 4,1 + 3,09+0,14 2,99 =+ 0,44
0,12

Hartpuin MMOrb/N 145,7 + 134,7 £ 5,37 124,3 £ 2,57
2,37

Kanuin MMOSb/N 4,71 + 5,11 + 0,11 6,51 + 0,83
0,09

MarHun MMOnb/N 2,45 + 1,49 + 0,02 1,19+ 0,18
0,05

LnHk MKr/an 090,32 + 77,77 + 2,32 65,73 + 3,37
2,81

Meab MKr/an 03,4 + 120,6 + 3,54 1442 + 1,64
2,6

LlepynonnasmuH  |mr/gn 45,0 (41— 50,0 (47-52) 55,0 (52-58)
A7)

Obin

Ha cragum komneHcauum CJ[1 2 Tuna
YPOBEHb rHOKO3bl yBenuymnsancs
npumepHo Ha 55 % no cpaBHEHUIO C
KOHTPONbHOW [PYMnon, a KOHUeHTpauus
nHcynuHa 6Gonee 4em 2 pasa, 4TO
oTpaxaeTt KOMMEHCaTOPHYHO
rMMNEePUHCYITMHEMUIO MPU pa3BUBaoLLEenCcs
WHCYITMHOPE3UCTEHTHOCTMW. HbAlc
noBbianacb npumepHo Ha 54 %,
noaTBepxaas YMEpPEHHY XPOHUYECKYHO
rmneprivkemnto.  pu  nepexoge K
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AeKoMMeHcauMm YpOBEHb [FOKO3bl
Bbllle NpuMepHO 3 pasa OTHOCUTESIbHO
KOHTPOIS, TOr4a Kak MHCYIMH CHWXKancsa Ha
8 % No CpaBHEHUIO C KOHTPOJSILHOW FPYNnon
M B 2 pasa Mo CpaBHEHWO C NauneHTamm

KOMMEHCUPOBAHHON  (POpPMbI , yTO
yKasbiBaeT Ha NCTOLLIEHNE
PYHKUMOHANLHOIO pe3epBa

nogxenyno4vHoun xenesbl. HbA1c npn atom
yBenuumBanacb 6onee 4em B 2 pasa
OTHOCUTENIbHO KOHTPONsS. 3TN U3MEHEHUs
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CO3[aloT ycrnoBua ans

ancbanaHca MUKPO3NEMEHTOB.

B Haluem nccrnegoBaHnn HaMn
oOHapyXeHbl 3HaYUTENbHbIE W3MEHEHUNS
Kak MuHepanbHOro obmeHa (MarHunm,
KanbLun, docadop, LIMHK, Meab,
LuepynonsasMmuH), Tak U 3NEeKTPOSIUTHOro
obmeHa (HaTpun, Kanuim), 4YTO OTpakaeT
KOMMNeKCcHoe HapyLleHue
MeTabonuyecknx npoLeccoB npwu
nporpeccupoBaHumn caxapHoro guabeta 2
TMna.

KoHueHTpauus marHnsa cHuxanacb Ha 39 %
Y KOMMEHCUPOBAHHbIX M Ha 51 % vy
OEKOMMNEHCUPOBAHHbLIX ~ MauMeHTOB  NO
CPaBHEHWIO C KOHTPOJIbHOW  FPynnown,
MarHum TaKke SBMSeTcd  KodakTopom
FMIOKOKMHAa3bl  ATD-3aBUCUMbIX KanneBbIX
kaHanos (K_ATP), koTopble perynupytoT
MeMOpaHHbI  noTeHuman [B-KNetok u
cekpeuuto nHcynuHal4]. . Takum obpasom,
aeuunt MarHus crnocobcTByeT
rmnepriavkeMmm n YCUINEHNIO
WNHCYNNHOPE3UCTEHTHOCTN.

Kanbumin Takke ydvacTByeT B cekpeuuu
WMHCynnHa, obecneuymBas genonapusauunio
mMeMbpaHbl U OTKpPbITME  KanbLMEBbIX
KaHanoB, HeobxoAMMbIX ANS 9K30UMTO3a
WHCYNNHOBbIX rpaHyn Kanbuun
ymeHblancsa B oboux rpynnax 60nbHbIX
CO2 Ha 10 % n 24 % cOOTBETCTBEHHO, YTO
MOXeT yxygwartb aenonspusaunio
MeMbpaHbl U CEKPELMIO MHCYINHA.
CopepxaHue dgocopa yMeHbLUanocb B
cpegHem Ha 25-27 % B obewnx rpynnax,
yXydawas  aHepreTnyeckum obmeH un
obpasoBaHne AT®, Heobxoaumbix Ans
paboTbl B-kneTtok. Kpome Toro, doccop
yyacteyeT B dhocopunmposaHnn
KMNOYEBbIX CUrHamnbHbIX B6EenKkoB, Takux Kak
peuenTtop WHCyNMHa K CcybGbeauHuLb
PI3K/Akt, perynupys BHYTPUKIIETOYHYIO
nepegayy CUrHanoB U TPaAHCMNOPT rMOKO3bl
B nepudepudeckne TKaHW. HapyweHne
docopHoro  obmeHa  NpuBOOUT K
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CHMXEHUIO AdKTUBHOCTU ATUNX I'IyTGVI,
ycyry6nﬂﬂ MHCYJITMHOPE3NCTEHTHOCTb U

mMeTabonnyeckun gucbanaHc.
ONEeKTPONUTHbIN ancbanaHc
AEMOHCTpPMpOBas CHWXeHne HaTtpusa B |
rpynne Ha 8% u Ha 15% Bo Il rpynne. NMpwn
3TOM cofepXaHue kanus y obcnegyembix
BonbHbIX yBenu4ymeanocb Ha 8% un 38 %,
COOTBETCBEHHO. JTO OTpaxaeT HapyLlueHne
MOHHOrO romMmeocTasa, npuBogsiliee K
ANCIHYHKUUMNM MeMBpaHHOro noteHumana m
YCUINEHUIO MHCYSIMHOPE3NUCTEHTHOCTH.
PesynbTaTtbl MCCnegoBaHUs  COCTOSHUSA
MUKPO3/IEMEHTOB NOKa3anu 3Ha4YnTeNbHbIE
N3MEHEHUS B KOHLIEHTPALMAX LUMHKa, Meau
N uepynonnasmuHa, KOTopble OTpaKaroT
HapyLeHns metabonuyecknx npoueccos,
CBSA3aHHbIX C CeKpeuuenh  MHCYIuHa,
aHTNOKCUOAHTHOMN 3almTon "
nporpeccuposaHvem C[ll 2 tuna.

Hdedunumt unHka, Hanbonee BblpaXXeHHbIM Y
nauneHToB C AekomneHcupoBaHHbiv C[i
0o 65,73 + 3,37 mKr/gn, Torga Kak B apyrov
rpynne 60nbHbIX CHWXKancs oo 77,77 £ 2,32
MKr/gn, npn koHTpone 99,32 + 2,81 mkr/gn.
LnHk  wurpaet  knwo4veBytd  pofnb B
PopMUPOBAHUN U CEKPELINN UHCYNNHA B 3-
KneTkax nooKenyao4yHom xenesbl.
MHCYNMH XpaHUTCs B rpaHynax B Buae
rekcamepoB, coepxawmx [gBa MOHa
UMHKa, W BbICBOBOXAEHME  MHCYNMHA
conpoBoXaaeTcs BbIGpocom LmHKa [7].

Meob n uepynonnasMuvH npeacTasnsoT
cobon KrntoyeBble 3N1eMEHTbI
aHTMOKCMOAHTHOM 3almTbl opraHuama. B
Hallen paboTte ypOBEHb meau
yBenuumancsa ¢ 93,4 + 2,6 wmkr/gn y
KOHTpONbHOM rpynnbl o 1442 = 1,64
MKr/an y  OEKOMMNEHCMPOBaHHbIX
nauneHToB, a YpOBEHb LepynonnasMmHa
c 450 wmr/gn po 55,0 wr/gn.
LlepynonnasmuH, MeabcoaepXalunn
dbepMeHT, y4acTByeT B nepeHoce meau u
obnapaet epoKkcngaTMBHOM
aKTUBHOCTbIO,  3aluwas  KneTtkm  oT
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OKCUOATMBHOIO cTpecca, KOTOpbIN
ycunueaeTcsa npu  runeprnavkemum  [5].
Habniogaemoe NoBbILLEHNE

uepynonsasMuHa y Halmx naynueHToB C
aexkomneHcupoBaHHbIM C[12 cornacyeTcs ¢

OaHHbIMU Apyrmx nccnegoBaHnn n
YKa3blBaeT Ha TECHYIO CBA3b C
OKCUOAaTUBHbIM CTpeccom, nrparnwmmv
KITHO4EBYHO poIb B natoreHese

3aboneBaHusa. Cnegyet nogyepkHyTb, YTO
B 9TOM pervoHe Habniwogaetca agedovuunt
noga n ceneHa, 4YTO MOXET YyCunueaTtb
OKCMAATMBHOE MNOBPEXOEHNE U CHWXaTb

3PPEKTMBHOCTb aHTUOKCMOAHTHOMN
3awmTbl opraHmama [8].

3AKITIOYEHUE

Takum o6pasom, nporpeccupyoLlas
TMNEpPriivkeMna U1 CHWXKeHUe cekpeuuu
MHCYNMHaA  co3galwT  ycrnoBua  Ongd
aeduumMta  MarHusi, Kanbums, UWHKa W

O[IHOBPEMEHHOro MOBbILWEHUS Mean U
uepynonnasMmmHa, 4TO OTpaxaetca B
HapyLeHN WHCYNMHOBOMW CUrHanu3auuu,
YMEHbLUEHUN aKTUBHOCTW TIIOKOKMHA3bl U
YXYALWEHUN aHTUOKCUMAAHTHOW 3awuTbl. Y
naumeHToB 13 3akartansbl FOPHOro
pernoHa ¢ U3BecCTHbIM AednumMTom noga u
ceneHa, a Takke OrpaHNYEHHbIM
NOCTyNfeHneM ApYyrmx MUKPOSIEMEHTOB C
nULLen — Takme HapyLleHUs MUHepariHoro
6anaHca MmoryT 6bITb OCOGEHHO BbIpaXKeHbI.
B pesynbTaTe, co3gaeTcs NOPOYHbIN KPYT:
rmneprnnkemms — gucbanaHc MMHepanos
— yXydlWeHWe cekpeuun wn [encTeus
WNHCYNNHA — YCUNEHNE rnnepriimkeMmnm.

KnuHnyeckn 370 nogvepkmeaeT
HeobxoaAnMocCTb KOMMMEKCHOro
MOHUTOpPWHra naymMeHToB c cAaz2,
BKMIOYAIOLLEro HEe  TONbKO  KOHTPOIb

rMMKEMNYECKNX MOKasaTenen, Ho U OLEHKY
MUHepanos n MUKPOSEMEHTOB.
Koppekuusi gedpuuntoB MarHus, UMHKa,
KanbuMa W ceneHa, a TakkKe KOHTPOIlb
YPOBHA Meau W uepynonnasMvHa MOXeT
cnocobcTBoBaTh YNy4LEHNIO
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YYBCTBUTEJIbHOCTU K UHCYJTNHY, CHUXXEHUIO

OKCMAATMBHOrO CTpecca U 3amMensieHuto
nporpeccupoBaHns 3aboneBaHus,
0cobeHHO Ha cTaaun geKoMneHcauumu.
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ZAQATALA RAYONU SAKINLORIND® 2-Ci TiP $9K8RLIi DIABET ZAMANI MiNERAL
MUBADIL®SININ VoziYYaTi

Dadagova A.R.1, Memmadova F.l.™, Vahabova G.R.", ©zizova U.G."

'Azarbaycan Tibb Universiteti, biokimya kafedrasi
*e-mail: mammadovafereh@gmail.com

Xulasa

Zakatal rayonunda yasayan 2-ci tip sekerli diabetli ($D2) xastalorde mineral ve mikroelement
mibadilasinin vaziyysti arasdiriimisdir. Umumilikde 82 SD2 xestasi (38-1 kompensas olunmus, 44-0 ise
dekompensa olunmus forma) ve 30 saglam saxs muayina edilmisdir. $D2-nin kompensasiyasi zamani
glikoza saviyyasi nazarat gostericisini 55 % Ustalamig, insulin iss 2 defeden g¢ox artmisdir.
Dekompenasiyaya kecid zamani glikoza texminan 3 defe artmis, insulin ise nazarat qrupu il
muqayisada 8 % azalmig ve kompensa olunmus forma ile miqgayisede 2 defe asagl olmugdur. HbAlc
nazarat gostaricileri ile migayisade 2 defadan ¢ox yluksalmisdir. Magneziumun 39-51 %, kalsiumun
10-24 %, fosforun 25-27 % azalmasi; natriumun 8-15 % azalmasi ve kaliumun 8-38 % artmasi
mineral va elektrolit mibadilasinin pozulmasini géstarir. Sinkin konsentrasiyasi 99,32 + 2,81-den 65,73
+ 3,37 pg/dL-e gader azalmig, mis ve seruloplazmin ise muvafiq olaraq 144,2 + 1,64 pg/dL ve
55,0ug/dL-a gader yuksalmisdir. Bu dayisiklikler antioksidant sistemda disbalansin yaranmasina va
oksidativ stressin giclonmasina dalalat edir. Yod ve selen defisitinin geyds alindid1 Zakatal bélgasinin
sakinlerinde bu deyisikliklor daha kaskin sekilde 6zinu gdsterir. $SD2 zamani mineral statusun
monitoringi va dlizgun korreksiyasi xastaliyin progressiyasinin garsisinin alinmasi Ggin mihim kliniki
ahamiyyat kasb edir.

Acar sozler: insuline rezistentlik, HbAlc, seruloplazmin , sink, magnezium, mis.

STATUS OF MINERAL METABOLISM iN TYPE 2 DIABETES PATIENTS AMONG THE
POPULATION OF ZAGATALA DISTRICT

Dadashova A.R.1, Mammadova F.l.*, Vahabova G.R.1, Azizova U.G.1

1Azerbaijan Medical University, department of biochemistry
*e-mail: mammadovafereh@gmail.com

Abstract

The state of mineral and trace element metabolism in patients with type 2 diabetes mellitus (T2DM)
living in the Zakatala region of the Republic of Azerbaijan was evaluated. A total of 82 T2DM patients
(38 with the compensated form and 44 with the decompensated form) and 30 healthy individuals were
examined.

In compensated T2DM, glucose levels exceeded those of the control group by 55%, while insulin levels
increased more than twofold. During decompensation, glucose levels rose approximately threefold,
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whereas insulin decreased by 8% compared to the control group and was twofold lower compared to

the compensated form. HbAlc increased more than twofold relative to the control values.Decreases in
magnesium by 39-51%, calcium by 10-24%, phosphorus by 25-27%, sodium by 8-15%, along with
an increase in potassium by 8-38%, indicate disturbances in mineral and electrolyte metabolism.Zinc
concentration declined from 99.32 + 2.81 to 65.73 + 3.37 pg/dL, while copper and ceruloplasmin
increased to 144.2 + 1.64 ug/dL and 55.0 pg/dL, respectively. These changes suggest an imbalance
in the antioxidant system and an increased oxidative stress. In residents of the Zakatala region, where
iodine and selenium deficiency is prevalent, these alterations are even more pronounced. Monitoring
and correcting of mineral status in T2DM is of significant clinical importance for preventing disease
progression.

Key words: HOMA-IR, HbAlc,ceruloplasmin, copper, zinc, magnesium
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STRATEGY FOR IMPLEMENTING A MODERN DIGITAL TRACK & TRACE
SYSTEM IN THE CIRCULATION OF PHARMACEUTICAL PRODUCTS

Farzullayev S.Y.%, Valiyeva M.N.2, Suleymanov M.Y.!

Abstract

This article examines the scientific-theoretical and practical aspects of implementing a modern digital
Track & Trace system in the circulation of pharmaceutical products. The study was conducted at the
public legal entity “Analytical Expertise Center” of the Ministry of Health of the Republic of Azerbaijan
and aimed to evaluate the implementation of digital tracking mechanisms in pharmaceutical circulation.
Track and Trace models developed within the regulatory frameworks of the European Union’s Falsified
Medicines Directive (FMD) and the United States Drug Supply Chain Security Act (DSCSA) are
analyzed, and their adaptability to national conditions are assessed.

Based on the analysis, a phased implementation strategy tailored to the national context is proposed.
The model incorporates unique identification of pharmaceutical products, real-time data exchange
across the supply chain, and centralized regulatory control through a unified digital platform.

The proposed strategy contributes to preventing the circulation of falsified and substandard
pharmaceutical products, improving regulatory efficiency, and enhancing overall safety in
pharmaceutical circulation.

Keywords: pharmaceutical products, digital tracking, track & trace, quality, safety, digitalization.

INTRODUCTION

The circulation of pharmaceutical products
represents one of the most sensitive and
high-risk areas of the healthcare system.

Yazigsma ligiin alaga:

Farzullayev S.Y.%, Valiyeva M.N.2, Suleymanov M.Y.!

1 “Analytical Expertise Center” of the Ministry of Health of the
Republic of Azerbaijan

2 Azerbaijan Medical University, department of Pharmaceutical
Technology and Management

E-mail: said.farzullayev2021@gmail.com

Fragmented and non-integrated control
mechanisms across supply chain stages
significantly increase the risk of falsified and
substandard pharmaceutical  products
entering the market.

According to the World Health
Organization, up to 10% of medicines in
low- and middle-income countries are
estimated to be substandard or falsified,
with this figure exceeding 20% in certain
regions characterized by weak regulatory
control. Additionally, global pharmaceutical
supply chain inefficiencies result in
substantial financial losses annually, further

© ATUJ and The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
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were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
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emphasizing the need for transparent and
traceable systems.

Existing regulatory mechanisms are largely
based on retrospective inspections, limiting
real-time visibility and responsiveness.
Therefore, the development of scientifically
grounded and technologically advanced
tracking systems is essential.

In recent years, the implementation of
digital Track & Trace systems has become
a strategic priority in developed countries.
Within the European Union (FMD) and the

United States (DSCSA), continuous
tracking of pharmaceutical products
through unique identifiers has been

established as a legal requirement.
However, direct replication of international
models does not always vyield effective

results due to differences in legal
frameworks, institutional structures, and
technological readiness. Thus, the

implementation of Track & Trace systems
should be approached as a legal,
institutional, and technological
transformation.

The objective of this study is to develop a
scientifically substantiated national strategy
for implementing a modern digital tracking
system adapted to Azerbaijan’s healthcare
and pharmaceutical environment.

MATERIALS AND METHODS

The study is based on national and
international scientific publications,
regulatory documents of international
organizations (WHO, European

Commission, FDA), and legal frameworks
related to pharmaceutical circulation.

A systematic approach was applied to
analyze the pharmaceutical supply chain as
an integrated system. Comparative
analysis was used to evaluate international
Track & Trace models (FMD and DSCSA)
and their applicability to national conditions.
Regulatory analysis assessed legal
requirements and institutional

ATU Jurnali (2026) 02:07
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competencies, while structural-functional
analysis identified the roles of stakeholders
(manufacturers, importers, distributors,
pharmacies, and regulators).

Based on the findings, a phased strategic
implementation model was developed.

RESULTS AND DISCUSSION
The study substantiates the strategic
importance of implementing a modern
digital Track & Trace system at the national
level.
Unlike existing international models, the
proposed strategy introduces several novel
elements:

e Integration of risk-based regulatory

control mechanisms

e Adaptation to institutional and
technological readiness
e Implementation of a phased

transition model
e Establishment of a centralized state-
controlled digital platform
These features distinguish the proposed

model from standardized international
approaches.
Analysis of international experience

demonstrates measurable outcomes. In the
European Union, the implementation of
FMD has significantly reduced the
penetration of falsified medicines into legal
supply chains. Similarly, the U.S. DSCSA
framework has improved traceability and
reduced the time required for product
recalls.
These findings confirm that digital
traceability systems enhance both patient
safety and regulatory efficiency.
At the national level, key challenges
include:

e Fragmented control mechanisms

e Limited data integration

e Insufficient digital infrastructure
The proposed model addresses these
challenges through phased implementation
and stakeholder integration.
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Table. Key Indicators for Assessing the Effectiveness of a Digital Track & Trace System

. . . Analytical
Indicator Group Indicator Name Unit . ay_lca
Significance
. Share of products with unique
Traceability . e . P g % System coverage
identification
Control . . .
. Detection of falsified products Cases/month | Risk assessment
Effectiveness
Operational .
p. . Duration of control procedures Hours/days | Response speed
Efficiency
Data Quality Data completeness % Reliability
Risk-Based . . : : .
Identification of high-risk products | Number Risk targeting
Control
R r . o
eggu ce Reduction in control costs % Economic impact
Efficiency

Target benchmarks:
v' 90% traceability coverage

v" 30% reduction in regulatory processing time

CONCLUSION

This study demonstrates that the
implementation of a modern digital Track &
Trace system can increase traceability
coverage of pharmaceutical products to
over 90% within a phased implementation
framework, significantly reducing the risk of
falsified and substandard pharmaceutical
products entering the supply chain.
International experience shows that such
systems can reduce the detection time of
unsafe products by up to 50% and
substantially improve regulatory response
efficiency.

The proposed strategy is specifically
adapted to the legal, institutional, and
technological conditions of Azerbaijan. It
ensures practical feasibility through gradual
implementation while maintaining
alignment with international best practices.

The results indicate that successful
implementation will lead to:
v" Increased transparency in

pharmaceutical circulation
v Improved regulatory efficiency

78

v' Enhanced patient safety
v' Reduced operational costs

Thus, the proposed model represents not
only a theoretical contribution but also a
practical roadmap for the digital
transformation of pharmaceutical regulation
in Azerbaijan.
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9CZACILIQ MBHSULLARININ DOVRiIYYSSIND® MUASIR ROQOMSAL iZLaMa
SISTEMININ TOTBIQi STRATEGIYASI

Forzullayev S.Y.%, Valiyeva M.N.2, Suileymanov M.Y.*

1.Azerbaycan Respublikasinin Sahiyys Nazirliyi, “Analitik Ekspertiza Markazi”, Baki
2.Azarbaycan Tibb Universiteti, ©czacgiliq texnologiyasi ve idaragiliyi kafedrasi
E-mail: said.farzullayev2021@gmail.com

Xllase

Bu maqala aczagilig mahsullarinin dévriyyasinds muasir reqamsal Track & Trace sisteminin
totbiginin elmi-nazari ve praktik aspektlarini arasdirir. Tadqgigat Azerbaycan Respublikasi
Sahiyya Nazirliyinin “Analitik Ekspertiza Markazi” publik haquqi sexsinde apariimis va
aczacliliqg dovriyyssinde ragamsal izlema mexanizmlarinin tatbiginin giymatlandiriimasina
yonalmisdir.
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Avropa lttifaqinin Saxtalasdiriimis Darmanlara qgarsi Direktivinin (FMD) ve ABS-in Derman
Toechizat Zancirinin Tahlukesizliyi Aktinin (DSCSA) normativ gergivaleri asasinda formalagmig
izloma modelleri tehlil olunur ve onlarin milli geraite uygunlagdiriimasi imkanlar
giymatlendirilir.

Aparilmig tahlil asasinda milli konteksta uygunlasdiriimis marhalsli tetbiq strategiyasi toklif
olunur. Model aczagilig mahsullarinin unikal identifikasiya ile markalanmasini, techizat zanciri
Uzra real vaxt rejiminds malumat mubadilesini va vahid ragemsal platforma Uzarindan
markazlagdirilmis dovlet nazaratini 6ztinds birlasdirir.

Taklif olunan strategiya saxta ve keyfiyyatsiz aczagiliq mahsullarinin dévriyyasinin qarsisinin
alinmasina, tanzimlayici nazarstin semaraliliyinin artirlmasina ve Umumilikds aczagiliq
dovriyyssinds tahlikasizliyin yuksaldilmasina tohfe verir.

Acar sozler: aczagilig mahsullari, regamsal izlemas, track & trace, tahlikasizlik, keyfiyyet,
reqemsallagma.

CTPATEInA BHEOAPEHNA COBPEMEHHOMN LIU®POBON CUCTEMbI
OTCIIEXXMBAHUA B OBPALLEHUN ®APMALIEBTUMECKOW NMPOAYKLIUU

®ap3ynnaes C. 5.1, Banuesa M. H.2, CynetimaHos M. FO.1

L*lenmp AHanumuyeckol skcriepmu3bl” MuHucmepcmea 30pagooxpaHeHusi
A3zepbaldxaHckou Pecrybnuku, baky

2 AzepbatioxaHckull MeduuyuHckuli YHugsepcumem, kaghedpa ghapmauesmuyeckux
mexHosioauli U MeHedXMeHmMa

E-mail; said.farzullayev2021@agmail.com

Pe3ome

[aHHas cTaTba NocBsiLeHa nccnegoBaHUo HayYHO-TEOPETUYECKUX U NPAKTUYECKMX acrekToB
BHeOpeHusi coBpemMeHHon uudpoBon cuctembl Track & Trace B obOpallieHumn
dapmaueBTmyeckon npoaykumn. MccnegoBaHue npoBedeHO B MyOnMYHOM HOPUONYECKOM
nvue  «AHanUTUYECKMN  JKCMepTHbIM  uUeHTp»  MuHucTepctBa  34paBOOXpaHEHUSA
AzepbangxaHckon Pecnybnukn wn HanpaBneHO Ha OUEHKY BHeOpPEeHUss MeXaHM3MOB
LMGPOBOro OTCEXMBaHUS B cUCTEMe obpalleHnst hapmaLeBTUYECKOM NPOAYKLMN.

B cTaTbe aHanuanpyoTcs MOAENN OTCREXUBaHUSA, pa3paboTaHHble B paMKax HOPMaTUBHbIX
TpeboBaHunm [dupektnBbl EBponenckoro coto3a no 6opbbe ¢ danbcnpuumpoBaHHbIMK
nekapcteeHHbIMn cpenctBamu (FMD) n 3akoHa CLUA o 6e3onacHOCTU LENOYKM MOCTaBOK
nekapcTtBeHHbIX cpefctB (DSCSA), a Takke OLEHMBAKTCA BO3MOXHOCTU MX agantauumn K
HaLUMOHaNbHbIM YCMOBUSIM.

Ha ocHoBe npoBedEHHOro aHanuaa npegraraeTcsa noatanHas cTpaTerns BHeApeHus,
afjanTupoBaHHass K HauuMOHanbHOMY KOHTeKcTy. Mopgenb BkYaeT  YHWUKasnbHYHO
naeHTUrKaumio apmaueBTMYecKon NpoayKuun, obMeH OaHHbIMW B peXUMe pearibHOro
BPEMEHM MO BCEW LENOYKe MOCTaBOK, a TaKKe LEeHTParnM3oBaHHbIN rocy4apCTBEHHbIN
KOHTPOJSIb Yepes eauHY0 LM POBYO NraTtgopMmy.
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Mpepnaraemas cTparerus crnocobeTByeT npeaoTBpaLLEeHNIo obpalleHuns
dranbCcnUuUMpoBaHHOM U HeKayeCTBEHHOW dhapMaueBTUYECKON MPOAYKLUMU, MNOBbLILLEHUIO
9P PEKTUBHOCTUN PErYNATOPHOrO KOHTPONSA U yKpenneHuto obuien 6e3onacHoCT B cucteMe
obpalyeHnsa nekapCTBEHHbIX CPEACTB.

KnioueBble crnoBa: (papmaueBTuyeckad npoaykumsa, umdgpoBoe oTcriexuBaHue, track &
trace, 6e3onacHoOCTb, Ka4eCcTBO, LMPOBM3aLNS.
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KWHETUKA U MEXAHU3M AHTUOKCUOAHTHOIO AENCTBUSA
HEKOTOPbLIX KCAHTOINEHATOB

lN'ynues ®.A.*, barupsage IN.A., lN'ynuesa O.M., Mammaposa IM.B.

Pestome

OpHow 13 akTyanbHbIX NpobriemM COBPEMEHHOW MPOMBbILLNIEHHOCTU SABNSAETCA CO3aHne MaTepuaros,
YCTOMYMBBIX K TEPMOOKUCIUTENBbHON AeCTpyKumn. [lo3TOMy MOUCK U U3YYEHWE KUHETUKU W
MexaHu3mMa aHTUOKUCITUTENbHOro AEeWCTBUSA HOBbIX CepoCOoAepXalimX aHTUOKCUAAHTOB SABMSETCH
aKkTyarnbHOMW 3ajadven coBpeMeHHoCTW. Llenbio wuccnegoBaHuns SBNSETCA M3YYEHWE  KUHETUKW,
MexaHu3ma, aHanu3 NpoAyKTOB B3avMOAENCTBUA BGUCKCAHTOreHaToB C FMAPONEPOKCMAOM KymMurna
ANsA onpefeneHns nx aHTUOKUCIIMTENbHbLIX CBONCTB.

3amelléHHble BucankunbeHsunkcaHToreHatbl OblIM M3yYeHbl B KavyecTBE aHTMOKCUAAHTOB —
WHIMBUTOPOB OKWUCMEHUS YINEeBOAOPOAOB MO MOAENbHOM peakuuum C rMApOnepoKCUAOM Kymuna
(FTIK). YctaHoBneHO, 4YTO peakumss nNpoTeKkaeT aBToKaTanMyeckM Mo WOHHOMY MeXaHWU3Mmy.
PaccunTtaHbl KuMHeTMYeckue napameTpbl NpoTekaHus 3Tonm peakumn. OnpepeneHbl NPOAYKTHI
pacnaga TIK.

MpakTuyeckass 1 TeopeTnyeckas 3Ha4YMMOCTb MONYYEHHbIX Pe3yrnbTaToB 3akfyaeTcs B TOM, YTO
nornyyeHHble AaHHble NpeacTaBnaioT cobon pekoMeHaauun 1 HayvHble 060oCcHOBaHMA Ansa nogbopa
3(pheKTMBHBIX cepocoepXaLlmx aHTUOKCUOAHTOB.

KnioueBble crnoBa: K/HeTVKa, MexaHW3M, UHIIMOBUTOPbLI OKUCIIEHWS, KCaHTOreHaTbl, rMAponepoKcua,
Kymuna.

BBEOEHUE cynbuabl, Oucynbduabl, CynbdoHaThl,
CepoopraHunyeckne coefuHEHUS LUMPOKO anTunodocarthl, KCaHToreHarhl,
NMPUMEHSAIOTCA B  KayecTBe MNpucagok anTunokapbamatbl n apyrve
pasfiM4yHOro Ha3Ha4yeHusi B KOMMNO3NLMAX K cepoopraHuyeckme COeaVHEHMS
CMa304HbIM mMacrnam, NMOSIMMEPHbIM XapaKTepU3yTCA  LUMPOKUM  CMEKTPOM
mMatepuanam [3, 6, 9]. PasnuyHble Bronornyeckom n XUMUYECKOMN

aKTUBHOCTMW, BKMNOYaA aHTUOKCUAAHTHbIE

CBOWCTBA, 00yCnoBneHHbIE nx

CMNOCOBHOCTBIO MHIMOMpPOBaTbL NPOLIECCHI
Yazigma iigiin slaqa: okucnewuss [2, 5, 7]. Bwbin ycTtaHoBneH

l'ynues ®.A.*, barnpsage I'.A., l'ynnesa O.M., Mammaposa I1.6. 6 o
AszepbanpxaHckuii MegmumHckuin YHuBepcuTeT, kadegpa MEXaHn3M nx MHrnoupyrowero Nencreus,

dapmaLeBTUHECKON TOKCUKONOrUN U XMMUN KOTOprI7I 3aKn4yaeTcs BO
*E-mail: fguliyev@mail.ru .
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rmaponepokcnaamu. Peakuus npoTtekaeT

no MOTEKYNApHOMY MeXaHu3Mmy.
Cepocogepxalume coeanHeHus,
B3aNMOJENCTBYS C rMaponepokcuaamm no
MOJEKyNsipHOMY MexaHu3my,
npegoTepallaoT nx

cBobogHOpaamKkanbHbI pacnag, U Takum
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3(ppekTUBHO  MHrMOMPYIOT  nNpouecchl
S H,C
CgH,,OCSCH,
H,C
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OKWCNEHWS B OpraHn3me, B3aMMOLENCTBYS
Kak C NepOKCUIbHbIMW pagukanamu, Tak u
c rmgponepokcngamu [1, 4, 8].

MATEPWUAIbI U METOAbI

C uenbto noncka HOBbIX CepocoaepaLunx
aHTUMOKCUOAHTOB W CO3[4aHUs  Hay4HbIX
OCHOB Mx nogbopa Hamu ObinNn N3yYeHbl
aHTUOKUCIIUTENbHbIE ~ CBOWCTBA  ABYX
apomaTtunyecknx 6uckcaHtoreHaToB (K-1:
(2, 4, 6-tpumetmundenmn)-1,3-6uc-(-S-
MEeTUIEeH-0-OKTUr-kcaHtoreHar) n K-2: (2,
4, 6-TpumeTundgennn)-1,3-6uc-(-S-
METUNEH-0-aMUI-KCaHTOreHar)) B peakumm
c 'MK.

S

|
CH,SCOCH,;

CH,

(K-1) (2, 4, 6-TpumeTundgeHnn)-1,3-6umc-(-S-MeTUneH-o-oKTUI-KCaHToreHar)

S

CsH,;0CSCH,

H,C

H;C

S
CH,SCOC;H;,

CH,

(K-2) (2, 4, 6-TpumeTundgennn)-1,3-6umc-(-S-meTuneH-o-aMmmnn-KCaHToreHar).

Unctota K-1 n K-2 no AgaHHbIM
3NeMEeHTHOro aHanusa coctaBngna 97-
98%.

MogenbHas peakums ¢ [TIK npoBogunacbh
B CTEKNSAHHOM peakTope npu Temnepartype
343-373K.

Mepen Havanom peakuumn (gobaBneHnem
K-1 wn K-2) [TIK pactBopsanm B
xnop6eH3one B gManasoHe KOHLUEHTpauun
0,08-0,20 wmonb/n. B TeuyeHne Bcero
BPEMEHM NPOBEAEHUSA peakumMm CUCTemy
HenpepbiBHO ©OapboTupoBanM WHEPTHbLIM
rasoM C Uenbl  npenoTBpalleHns
okucneHus  kucrnopogom Bosgyxa. C
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NMOMOLLbIO crneumarnbHoOn nMNeTKu
nepuoanyecknm oTtbupanucb npobbl wn
aHanManpoBanucb MeTo40M
NOOOMETPUYECKOTO TUTPOBaHNSA Ha
cogepxaHue rmgponepokcmaa. Mo
pacxogy [TIK onpegensanu CcKOpoCTb
peakunn.

BbIno yctaHoBreHo, 4To KcaHToreHatbl K-
1 n K-2 akTMBHO B3anMMOOENCTBYIOT W
paspywator  [TIK.  Peakuma  uvmeert
aBTOKaTanMTUYECKNA XapakTep.

PasnoxeHne rugponepokcuaga npoTekaeT
He no peakumnm C ncxoaHbIMun
KCaHToreHatamm, a Mo peakumm cC
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NPOAYKTOM (npoaykTammn) nx
OKUCNUTENbHbIX MNpeBpaweHnn. Ha aTto
[TTIK]
MONb/N
0.08

0.06

0.04
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YKa3blBakOT KUHeTn4yeckmne KpuBble

peakummn MK ¢ K-1 (puc 1).
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£, MmuH

Puc.1. KuHetnyeckmne KpuBble pa3fioXeHUsi ruaponepokcuaga Kymuna B peakuuum

kcaHToreHaTtom K-1 (xnop6eH3on, asot, 353K).

1 - [[TIK] = 8,1-102 mon/n, [K-1] = 4-10° mon/n
2 = [[TIK] = 5,1-102 mon/n, [K-1] = 2:10° mon/n
3 = [[TIK] = 7,7-102 mon/n, [K-1] = 3-10° mon/n

KaTtanutnyeckaa akTMBHOCTb peakuum (V)
— 4Yucno  MoneKkyn - rmgponepokcmaa,
pacnaBlMXCA B peakuMm C  OOHOW
MOJEKYFION KCaHToreHarta, paccyvTbiBanu
MO COOTHOLLEHWIO:
_ A[TTK]
[Kxlo
roe,
A[TTIK] — KOHUeHmpauusi
pacnasuweaocsi 2udporepokcuoa,
[Kx]Jo — HavanbHas KoHUeHmpauusi
KcaHmozaeHamoa.

Kak okasanocb, KaTanuTU4YHOCTb peakuuu
K-1 nu K-2 ¢ [TIK paBHa HecKonbkum
Thicayam (vi = 2,8-103, v2 = 3,0-109), T.e
OofHa MofeKyna KcaHToreHata MoOXeT
paspyLnTb no 3000 MONEeKyn
rmgponepokcuaa Kymuna. Bnusoctb
3HayeHus Vi U V2 CBUAETENLCTBYET O TOM,
4YTO CTPOEHME amnkKWmbHbIX pagukanos B
MoneKynax BuckcaHToreHaToB He
OKa3blBaeT CyLeCTBEHHOro BNUAHUSA Ha NX
KaTanuTuyecKyo akTMBHOCTb B U3y4EeHHOM
peakuuu.
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Okasanocb, YTO KMHETUYECKOe ypaBHEHWe

CKOPOCTM XUMMUYECKON peakuun umeet

nepBbii MOPSAOK MO rmagponepokcuay u

ApobHbIv (0,5) no kKcaHToreHaTam.
v=Kk[ITIK] [Kx]°:>

[Ona BblMUCNEHUS 3HEPrMM akTuBauun

aTon peakummn obin N3yyeH
TemnepaTypHbIn xo4 B WHTepBane 343-
373 K. OHeprmio  aktmBaumm  (Ea)

paccunTbiBann rpaguyeckmum MeTOOO0M.
Mpn 9TOM 3KCnepuMeHTanbHble AaHHble
OblMM  npeacTaBneHbl B KoopauHaTtax
AppeHuyca (Ink; 1/T), 3gecb TaHreHc yrna
HaknoHa paseH (-Ea/R),

ki1=1,64-10" exp (-67,8 RT)
m0%mone®>-c

k2=1,91-10° exp (-79,27 RT)
m°%monp®>-c
Kak  ©6bino OTMEYEHO, OCHOBHbIM
Ha3Ha4YeHMeM cepocogepaLymnx
AHTUOKCMAAHTOB aBnsieTcs nx
B3anmMmogencreme C pasnnyHbIMN
nepokcugamum U rMaponepokcuaamu,
KoTopble  obpasyiTca B npouecce

OKucCIreHuna yrnesogoponos.
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BaxHenwmm BOMPOCOM 3TOW peakuumn
ABNSIETCA  BONPOC O  FOMO- WK
reTeponiMTN4ECKOM MexaHu3me ero
npoTtekaHns. OCHOBHbIM KpUTEPUEM W
JokasaTernbCTBOM romo- nnu
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reTeposIMTUYECKOro MNpoTeKaHUsa peakumm
ABNATCA  npodykTel  pacnaga [TIK.
XpomaTorpaguiecknn aHanns npoayKkToB
peakumn K-1 n K-2 c I'TIK npegcraeneH B
Tab. 1.

Tabnuua 1. NMpoaykTbl peakuun B3aumonencteusa MK ¢ K-1 n K-2 (353 K).

x x x X g x K @ x

. s S s s T s ™ s O )

T | 3 32 | 3oxlzs |3 & F-| Z¢

= | g¢ | 29|88 1838 2.4 28| B¢

- I ©Q I = I O gl & I < C I O I T

= o - o 5 O E | & O B 3 o I O o

= g - 0 Q TS o|T F T 0 o T © o

x e S| 30| 52558 Y 3525 &b =
¢ m < C v 8 | 20|l cdx 56|l €= < © N
K-1 12 69,5 1,50 2,40 2,18 2,10 7,59 13,10 98,37
60 6,04 49,9 1,38 3,86 12,94 12,17 12,11 98,40
K-2 12 73,63 8,02 2,84 2,69 2,51 9,60 0,11 99,40
80 6,04 46,50 4,38 2,16 13,74 13,07 13,47 99,36

Kak BmgHO 3 T1abnuubl 1, OCHOBHbIMU
npogyktamu pacnaga [TIK asnsawoTca
doeHon, KyMWnoBbIA CNupT, aueTodeHOH,
anbda-MeTUnCTUPOsn, MeTaHos, aueToH n
apyrve, T0 eCTb BelleCTBa, XapaKTepHble
Kak Ons  reteponuTMYeckoro Tak U
rOMOSIMTUYECKOrO pacnaga.
XapaKkTepHbiMM BeLwecTtBamm romMo- Wnu
reTeponmMTUYECKOro pacnaga cpeau
npoayktoB pacnaga MK asnatTca geHon

n KYMUNOBbLIN CnnpT. MepBbIn
Xapakrepusyet reTeponIMTU4ECKUM
pacnag, a BTOPOW  TFOMOSIUTUYECKUMN.

KoHueHTpauusa deHona K KoHUy peakumm

o
[

[TTIK] mons/n
=)
Y]

0,1

BO3pacTaeT M MHOroKpaTHO MpeBbIWaeT
KOHLIEHTpaUM0 KyMWUNOBOro cnupTta. 3TO
AoKasblBaeT reTeporeHHo-
KaTanuTuyeckun xapaktep peakuun Ki wn
K2 c¢ [TIK. U3BecTHO, 4TO 0bGpasoBaHue
deHona u3 MK npoTtekaeT noa BrvsHUEM
KMCMOTHbIX KaTanu3aTtopos [9].

C uenblo oBGHapyXeHus  KUCNoT B
npouecce peakumu, HaMu Obino
nposeaeHo ankanumeTpu4yeckoe

TutpoBaHne (KOH B pacTtBope aTtaHon
Boga = 1:1) npoagykros peakuun K-1 ¢ I'TIK
(pnc.2)

59

[H']-10° Mone/n

N

80

160 240

i, MUH

Puc.2. Kunetnuyeckue kpuBble pacxogoBaHus MK (1) n HakonneHus kucnor (2).

[FTIK]=0,27 mon/n, xnop6eHson, [K-1]=5-10"°, azom, 343K.
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Bbino yctaHoBnNeHo, 4TO nNpu  3TOM
obpasyetca HekoTopas HecTtabunbHas
Kucnora, KOHUEeHTpaums KOTOpoW
NpoXoanT 4Yepe3 MakCUMyM, KOTOpPbIA MO
BpeEMEHU coBnagaer  co cragven
MHTeHcuBHOro pacnaga K.

Ha KucnoTHbIM  Xxapaktep  npoaykta
npespaLleHns KCaHToreHara K-1
yKasblBaeT W OnblIT C OpraHN4yeCcKnm
OCHOBaHMeM — NupuanHoMm. BeeaeHune ero
B PeakuMOHHYI0 CMeCb B KOHLEHTpauuwu,
PaBHOWN KOHLEHTPALUMKN KCaHTOreHaTa Kak B
Ha4yane peakuyuu, Tak U Ha cTaguu
WHTeHcmBHOro pacnaga [TIK nonHocTtbio
TOPMO3UIO peakumio.
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Hekotopble aBtopbl (k. CkoTT u Aap.)
NPeAnosioXunu, YTo B NpoLecce peakumm

cynbcunaos C rmgponepokcngamu,
KOHEYHbIM NPOAYKTOM OKUCNeHus
cynsuaos ABnaeTca SOz,
obpasyroLmica npwm Tepmonuse
cynbdokcmaoB n cynbgoHoB [9]. Ham He
yaanocb  obHapyxmte SOz  cpeau
raszoobpasHbIX MPOAYKTOB peakunn.

lMony4eHHble KMHETMYecKue n
aHanuTu4yeckne  JaHHble  MO3BONSAT

NPeanosioXuTb CrneayoLLyo cxemy 3TOoWn
peakuuu:

v Va
i i i
I || R'OOH
ROCSCH,PhCH,SCOR — = ROCSCH,PhCH,SCOR R'OOH
0 OH © OH
Ng NgZ 0

H\OH H\OH

R'OOH
—> ROCSCH,PhCH,SC—OR

roe,

|
R'OH + CgHsOH + CH;—C —CHs

R — CsH11, CgH17; Ph — CeH1(CH3)3; R/ — CsHsC(CHa3)2.

Mcxoos 13 Bblleyka3aHHOro  6bino
NPEAMNONOXEHO, YTO B NpoLecce peakuum

kcaHToreHatoB ¢ [TIK  obpasyetcsa
HecTabunbHas opraHu4eckas
cynbokucnota (cynbdgeHoBas nnm
CynbgunHOBas).

PE3YJIbTATDI

BukcaHToreHatol K-1 n K-2 obnapator
cBOMCTBaMU NPeBEHTUBHbIX
aHTuokcugaHToB. WM3yyeHa KuHeTuka u
npoayktel ux peakuuu ¢ IMK. B npouecce
B3aUMOAENCTBUA C  MOpOnNepoKcuaom
KyMuna KcaHToreHaTbl npeBpaljaloTca B
CyNnbdOKUCNOTLI, KOTOpble paspyLalrT

MK no HepagukanbHOMY MONEKYSISPHO —
KaTtanutnyeckomy MeXxaHu3Mmy.
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ApomaTunyeckme BGUCKCaHTOreHaHTbl MOryT
paccMaTtpmBaTtbCA  Kak  3dEKTUBHbIE
NHIMBUTOPbLI OKUCIEHWS YINEBOAOPOAOB.

3AKIKOYEHUE

Peakuuun cepocogepxalimx coeanHeHun ¢
rmgponepokcugamMmn Moryt npoTekaTb no
pasHbiM  MexaHu3MaM. B M3yyeHHbIX
ycroBusax ObINO yCTaHOBIEHO, 4TO 3TO
peakuns npotekaeT no NOHHOMY
MEeXaHu3Mmy. Peakums npotekaeT
aBTOKaTanuMTU4eckn, TO eCTb B Hadane
peakuunu MK pearnpyet C
KCaHToreHatamum Mo  roMOSUTUYECKOMY
mexaHmsamy. [lpyn atom  obpasyeTcs
NPOAYKTbl OKUCIIUTENbHOIO NpeBpaLleHuns
KCaHTOreHaTtoB, KoOTopble 9(PIEKTUBHO
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kaTanuaupyet pacnag [TIK no noHHomy
MEXaHu3Mmy. Taknm obpasowm,
BuckcaHToreHaTbl NPOSBMAIT CBOWCTBA
NPEeBEHTUBHbIX aHTUOKCUAAHTOB.
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B9Zi KSANTOGENATLARIN ANTIOKSIDANT TOSIRININ KINETIKASI VO MEXANIZMi

Quliyev F.©.*, Bagirzads Q.A., Quliyeva O.M., Memmadova P.B.
Azearbaycan Tibb Universiteti, ©czaciliq toksikologiyasi ve kimya kafedrasi, Baki,
*E-mail: fguliyev@mail.ru

Xulasa

Muasir senayeds aktual problemlerdan biri termiki oksidlesdirici pargalanmaya davamli materiallarin
yaradilmasidir. Buna géra de, yeni kikird terkibli antioksidantlarin kinetikasi ve antioksidant tasir
mexanizminin  Oyranilmasi aktual maseladir. Tadqgigatin maqgsadi: bis-ksantogenatlarin  kumil
hidroperoksidla qarsiligli tasir mahsullarinin kinetikasini, mexanizmini va tahlilini arasdirmaq, o
cumladan onlarin antioksidant xtisusiyyatlarini miayyan etmakdir.

Ovaz edilmis alkilbenzil ksantogenatlari kumil hidroperoksid (KHP) ile model reaksiya istifade edarek
antioksidantlar - karbohidrogen oksidlesma inhibitorlari - kimi Gyrenilmigdir. Miayyan edilmigdir ki,
reaksiya ion mexanizmi vasitasile avtokatalitik gakilde gedir. Bu reaksiyanin kinetik parametrlori
hesablanmis ve KHP-in parcalanma mahsullari miayyen edilmisdir.

Alinan naticelerin praktiki ve nazari shamiyyeti ondadir ki, onlar effektiv kikird tarkibli
antioksidantlarin axtarigl Ugtn tovsiysaler ve elmi asaslandirma tagdim edirlar.

Acar sozlar: kinetika, mexanizm, oksidlesma inhibitorlari, ksantogenatlar, kumil hidroperoksid

KINETICS AND MECHANISM OF THE ANTIOXIDANT ACTION OF SOME XANTHOGENATES

Guliyev F.A.*, Bagirzade G.A., Guliyeva O.M., Mammadova P.B.
Azerbaijan Medical University, Department of Pharmaceutical Toxicology and Chemistry, Baku
*E-mail: fguliyev@mail.ru,

Abstract

One of the pressing issues in modern industry is the creation of materials that are resistant to
thermal-oxidative degradation. Therefore, the search for and study of the kinetics and mechanism of
the antioxidant action of new sulfur-containing antioxidants is a pressing task of our time. The aim of
the study is to investigate the kinetics, mechanism, and analysis of the products of the interaction of
bisxanthogenates with cumyl hydroperoxide to determine their antioxidant properties.

Substituted alkylbenzylxanthogenates were studied as antioxidants-inhibitors of hydrocarbon
oxidation in a model reaction with cumyl hydroperoxide (CHP). It was found that the reaction
proceeds autocatalytically via an ionic mechanism. The kinetic parameters of this reaction were
calculated. The decomposition products of CHP were determined.

The practical and theoretical significance of the obtained results lies in the fact that the obtained data
represent recommendations and scientific justification for the selection of effective sulfur-containing
antioxidants.

Keywords: kinetics, mechanism, oxidation inhibitors, xanthogenates, cumyl hydroperoxide
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ORIJINAL MOQALD ACIQ GIiRiS (OPEN ACCESS)

IN VITRO ASSESSMENT OF BiOACTIVE MOLECULE-LOADED 3D-
PRINTED CHITOSAN/MAGNESIUM-DOPED HYDROXYAPATITE
SCAFFOLDS FOR BONE TiSSUE REGENERATION

Hefzollesan Sahar'?’, Musayeva H.!, Mammadov A.} , Hefzollesan Sahra®, Mammadov R.!

Abstract

The development of bioactive and biodegradable scaffolds through three-dimensional (3D) printing has
emerged as a promising strategy for bone tissue engineering. In this study, a 3D-printed compaosite
scaffold based on chitosan and magnesium-doped hydroxyapatite (Mg-HAp) functionalized with
bioactive molecules including icariin, lithium chloride, and naringin was successfully fabricated and
evaluated through in vitro investigations. Magnesium-doped hydroxyapatite nanoparticles were
synthesized using a sol-gel method and incorporated into a chitosan matrix to produce a printable
composite ink. The scaffolds were fabricated using extrusion-based 3D printing and subsequently
freeze-dried to obtain a porous architecture suitable for cellular interaction. Physicochemical
characterization of the scaffolds was performed using Fourier transform infrared spectroscopy (FTIR)
and scanning electron microscopy (SEM), confirming the successful integration of polymeric and
ceramic components. The scaffolds exhibited an interconnected porous structure with favorable pore
size distribution and high swelling capacity, indicating their suitability for nutrient diffusion and cell
attachment. Bioactivity evaluation in simulated body fluid demonstrated the formation of apatite-like
mineral layers on the scaffold surface, confirming their biomineralization capability.

Biological performance was assessed using MC3T3-E1 osteoblast-like cells. Cell viability analysis
using the CCK-8 assay showed enhanced cell proliferation after 24 and 72 h, indicating good
cytocompatibility. SEM observations confirmed effective cell attachment and spreading on the scaffold
surface. Furthermore, gene expression analysis using RT-gPCR demonstrated significant upregulation
of the Wnt/B-catenin signaling pathway, suggesting that the incorporated bioactive molecules promote
osteogenic differentiation. Overall, the results indicate that the developed 3D-printed chitosan/Mg-HAp
scaffold loaded with icariin, lithium chloride, and naringin exhibits favorable physicochemical
properties, cytocompatibility, and osteogenic potential in vitro. These findings highlight the potential of
the proposed scaffold system as a promising candidate for bone tissue engineering applications.
Keywords: 3D Printing, Tissue Engineering. Icariin, Mg-HAP, Naringin, Chitosan,Bone Density.

INTRODUCTION initiate regeneration [1,2]. It integrates
Tissue engineering has emerged as an concepts from materials science, cell
alternative strategy focused on designing biology, and immunology, offering
and constructing scaffolds and biomimetic multifunctional therapeutic tools. Scaffolds
biomaterials to repair tissue structures and are particularly promising because they
positively interact with biological systems to mimic the natural extracellular matrix,

© ATUJ and The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to theoriginal author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from

AZORBAYCAN TiBE the copyright holder. To view a copy of thislicence, visit http://creativecommons.org/licenses/by/4.0/.
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providing an ideal biological environment
for cell adhesion, proliferation,
differentiation, and migration, which are
essential for effective bone regeneration
[1,3]. Additionally, the development of
bioactive and biocompatible materials
helps  regulate the  immunological
environment, promoting healing and
controlling chronic inflammation in bone
tissue [3]. The bone matrix itself consists of
mineral and organic components that are
highly compatible and suitable for such
applications [4-9].

One of the widely used polymers in tissue
engineering is chitosan, known for its
biocompatibility, antibacterial properties,
and ability to support wound healing and
tissue repair. Its non-toxicity and capacity to
stimulate the immune system make it highly
valuable in biomedical applications.
Furthermore, chitosan is biodegradable,
allowing it to be naturally absorbed in the
body, which is crucial for medical use
[10,11]. Studies such as Wang et al. (2017)
have demonstrated that incorporating lipid
derivative-based  extracellular ~ matrix
components into chitosan enhances the
recruitment and proliferation of bone
marrow mesenchymal cells. Chitosan also
improves the mechanical strength and
bioactivity of scaffolds, increasing their
osteogenic potential [12]. Its combination
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with hydroxyapatite in nanocomposites has
been extensively studied to match the
mechanical properties of human bone
tissues [13-16].

Hydroxyapatite  (HAP), a  ceramic
nanocomposite, is another important
material in tissue engineering because it
closely resembles the mineral component
of bone. It exhibits excellent
biocompatibility and supports bone
regeneration, making it widely applicable in
medicine and dentistry [17,18]. However, its
major limitation is poor mechanical strength
[19,20]. To address this issue, researchers
have explored the incorporation of metal
ions to enhance both mechanical and
biological properties. Magnesium (Mg), in
particular, has shown promising results due
to its fracture toughness and Young’s
modulus, which are similar to those of
natural bone [21]. Magnesium also plays a
crucial role in bone metabolism and can
enhance bone formation when incorporated
into scaffolds [22].

Nanocomposites composed of polymers
and ceramics have demonstrated
effectiveness in mimicking the nanoscale
structure and biological properties of bone.
In this study, chitosan—magnesium-—
hydroxyapatite = nanocomposites  were
combined with bioactive agents such as
icariin, lithium chloride, and naringin.
Icariin, derived from Epimedium species,
promotes osteogenesis through the BMP-
2/RUNX2 signaling pathway and enhances
osteoblast growth and mineralization [23-
25]. Lithium chloride acts as an activator of
the  Wnt/B-catenin  pathway,  which
regulates cellular growth, proliferation, and
differentiation, and supports angiogenesis
and tissue regeneration [26-28]. Naringin, a
flavonoid from citrus fruits, exhibits anti-
inflammatory and angiogenic properties
and promotes bone formation by increasing
BMP-2 expression [29-32]. These bioactive
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compounds can be used individually or
synergistically to enhance osteogenic
activity and bone regeneration.

Recent advancements in three-dimensional
(3D) printing technology have significantly

improved scaffold design in tissue
engineering. This technology allows
precise control over scaffold architecture,
including  surface  roughness, fiber

arrangement, and pore structure. Such
control enables the creation of complex
scaffolds that closely resemble natural
bone, thereby promoting cell growth and
differentiation. 3D printing is increasingly
used in bone repair and regeneration,
particularly in cases where natural healing
is insufficient, such as severe injuries or
large bone defects [33-36].

The primary aim of this study is to develop
scaffolds capable of healing critical-sized
bone defects and enhancing osteogenesis
in patients with compromised healing, such
as those with osteoporosis or severe
fractures, where natural bone repair is
limited due to age, trauma, or surgical
resection [37]. Although chitosan and
hydroxyapatite are commonly used, the
integration of magnesium doping along with
a multifunctional bioactive cocktail (icariin,
lithium chloride, and naringin) within 3D-
printed scaffolds is novel.

This  study proposes a  unique
nanocomposite scaffold that combines
these materials to regulate the Wnt/3-
catenin signaling pathway. The scaffold is
designed as a dual-function system that
mimics the mineral composition of bone
while simultaneously promoting
osteogenesis and angiogenesis through
bioactive molecules. Chitosan provides a
biodegradable and antibacterial structural
matrix, magnesium/doped hydroxyapatite
(Mg-HAp) enhances osteoconductivity and
mechanical strength, and the bioactive
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cocktail stimulates key signaling pathways
involved in bone regeneration.

Based on this concept, the study
hypothesizes that incorporating this
bioactive cocktail into an extrusion-based
3D-printed scaffold can create a synergistic
microenvironment. This environment is
expected to provide mechanical stability
while activating multiple  osteogenic
pathways, thereby significantly improving
bone regeneration compared to
conventional scaffolds. The main objective
is to develop this novel scaffold and
evaluate its mechanical properties,
biocompatibility, and osteogenic potential
through both in vitro and in vivo studies.

MATERIALS AND METHODS
Preparation of Chitosan Solution
Chitosan powder (degree of deacetylation
275%, medium molecular weight) was
purchased from Sigma-Aldrich (USA).
Calcium nitrate tetrahydrate, magnesium
nitrate  hexahydrate, and ammonium
dihydrogen phosphate used for
hydroxyapatite synthesis were obtained
from Merck (Germany). Icariin, lithium
chloride, and naringin were also supplied by
Sigma-Aldrich.  All  other  chemicals,
including glacial acetic acid, were of
analytical grade.To prepare the chitosan
solution, 0.2 g of chitosan was dissolved in
50 mL of 2% acetic acid and stirred for 6 h
at room temperature until a homogeneous
solution was obtained.

Synthesis of Magnesium-Doped
Hydroxyapatite (Mg-HAp)

Magnesium-doped hydroxyapatite
nanoparticles were synthesized using a
sol-gel process. Calcium nitrate and
magnesium nitrate were mixed at different
Mg/Ca molar ratios (0:1, 0.1:0.3, and
0.1:0.5) and stirred for 1 h to form a uniform
precursor solution. Ammonium dihydrogen
phosphate was then slowly introduced
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under continuous stirring to initiate gel
formation.

The resulting white gel was aged at room
temperature for 24 h and subsequently
calcined at 600 °C for 2 h. After calcination,
the material was ground to obtain fine Mg-
HAp nanopowder, which was later used in
the fabrication of nanocomposite scaffolds.

Fabrication of 3D Printing Scaffold

A chitosan solution was prepared by
dissolving chitosan in 2% (v/v) acetic acid
to obtain a concentration of 4.5% (w/v),
followed by continuous stirring at room
temperature for 6 h until a homogeneous
solution was formed. Magnesium-doped
hydroxyapatite = (Mg-HAp) was then
incorporated into the chitosan solution at a
concentration of 0.45% (w/v) and mixed
manually for 1 h to ensure uniform

dispersion.
Subsequently, bioactive molecules
including icariin (0.5 mg/mL), lithium

chloride (1 mM), and naringin (0.1 mg/mL)
were added to the chitosan/Mg-HAp
mixture and stirred for an additional 1 h to
obtain a homogeneous composite ink.

The scaffold structures (20 mmx20 mmx2
mm lattice design) were modeled using
CATIA V5 developed by Dassault Systemes
(Vélizy-Villacoublay, France). The scaffolds
were then fabricated using an extrusion-
based 3D printing technique with the Abtin
I 3D Printer manufactured by Abtin
Fanavar (Iran).

After printing, potassium hydroxide (KOH)
supplied by Merck was gradually added to
the scaffolds for neutralization. After 10 min,
the scaffolds were collected and stored at
-20 °C. Freeze-drying was subsequently
carried out after 24 h at 55 °C and 0.040 bar
using an Alpha 1-2 LD plus freeze dryer

manufactured by Martin Christ
Gefriertrocknungsanlagen GmbH
(Germany).
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Characteristics of 3D Printed Scaffolds
Fourier Transform Infrared
Spectroscopy (FTIR)

Fourier transform infrared spectroscopy
(FTIR) was used to identify the functional
groups and interactions between the
polymeric and ceramic components of the
composite scaffolds. The analysis was
performed using the Tensor 27 FTIR
Spectrometer manufactured by Bruker. The
samples were ground with potassium
bromide (KBr) to prepare pellets prior to
analysis. FTIR spectra were recorded
within the wavenumber range of 500—-4000
cm™,

Porosity and Pore Size Measurement
The porosity and pore size distribution of
the fabricated scaffolds were evaluated
using scanning electron microscopy (SEM)
images. The obtained images were
analyzed using ImageJ (version 1.48y,
USA). Porosity was calculated as the ratio
of pore area to the total surface area of the
scaffold image. Multiple SEM images were
analyzed, and the average values were
reported.

Swelling Behavior of Scaffolds
The swelling behavior of the scaffolds was
investigated by immersing the samples in
phosphate-buffered saline (PBS). Prior to
the experiment, scaffold samples (10 mm x
10 mm x 2 mm) were freeze-dried and
weighed to obtain the initial dry weight
(Wd). The samples were then incubated in
PBS solution (pH 7.4) at 37 °C.
At predetermined time intervals, the
scaffolds were removed from the solution,
and excess surface liquid was carefully
removed using filter paper. The swollen
scaffolds were then weighed to determine
the wet weight (Ww). The swelling ratio was
calculated using the following equation:
Swelling Ratio (%) = (Ww — Wd) / Wd x
100
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Where Ww represents the wet weight of
the sample and W4 represents the initial dry
weight.

Scaffold Bioactivity

The in vitro bioactivity of the fabricated
scaffolds was evaluated by immersing them
in simulated body fluid (SBF, 1x
concentration). Scaffold samples with
predetermined dimensions were prepared,
and the required volume of SBF was
calculated using the equation:

V=S/10
V = required volume of simulated body fluid
(SBF) in mL

S = surface area of the scaffold in mm?2

Mechanical Compression Test

The compressive mechanical properties of
the scaffolds were determined using the
AG-X Plus Universal Testing Machine
manufactured by Shimadzu. Scaffold
samples were prepared with dimensions of
10 x 10 x 5 mm3. Compression testing was
performed between two steel plates at a
constant crosshead speed of 1 mm/min
until deformation occurred.

In Vitro Biological Assay

Cell Culture

Osteoblast-like cells (MC3T3-E1, NCBI
C555) obtained from the Pasteur Institute of
Iran were used for the in vitro biological
experiments. The cells were cultured in
Dulbecco’s Modified Eagle’s
Medium/Nutrient Mixture F-12 (DMEM/F-
12) supplemented with fetal bovine serum
(10%) and penicillin—streptomycin (1%).
The cultures were maintained at 37 °C in a
humidified incubator containing 5% CO,.

Cell Morphology Assessment

To evaluate cell morphology on the
scaffolds, approximately 2 x 10* MC3T3-E1
cells were seeded onto each scaffold in
DMEM/F-12 medium supplemented with
10% fetal bovine serum. After 24 h of
incubation, the scaffold—cell constructs
were removed from the culture medium and
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gently washed with phosphate-buffered
saline (PBS).

The samples were then fixed with 2.5%
glutaraldehyde supplied by Sigma-Aldrich
for 2 h. Following fixation, the constructs
were dehydrated through a graded ethanol
series, dried, and sputter-coated with gold.
The morphology and attachment of the cells
on the scaffold surface were subsequently
examined using scanning  electron
microscopy (SEM).

Cell Viability Measurement on Scaffolds
Cell viability and proliferation were
evaluated using a Cell Counting Kit-8
(CCK-8) assay. Two experimental groups
were considered:

1. Experimental group ; MC3T3-El
cells cultured on the fabricated
nanocomposite scaffolds.

2. Control group (positive control) ;
MC3T3-E1 cells cultured directly on
tissue culture polystyrene (TCP)
plates without scaffolds.

Prior to cell seeding, scaffold samples (6
mm diameter, 2 mm thickness) were
sterilized with 70% ethanol and ultraviolet
irradiation for 2 h, followed by washing with
PBS. Cells were seeded onto both scaffold
and control wells at a density of 5 x 108 cells
per well.

After incubation periods of 24 and 72 h, 10
puL of CCK-8 reagent was added to each
well and the plates were further incubated
at 37 °C. The optical density (OD) was then
measured at 450 nm using a microplate

spectrophotometer to determine cell
metabolic activity.
Determination of Minimum Inhibitory

Concentration (MIC)

The antibacterial activity of the scaffolds
was evaluated by determining the minimum
inhibitory concentration (MIC) against
Staphylococcus aureus using the broth
microdilution method according to the
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guidelines of the Clinical and Laboratory
Standards Institute.

An overnight culture of S. aureus was
prepared and adjusted to a turbidity
equivalent to the 0.5 McFarland standard
(approximately 1.5x10® CFU/mL) using a
spectrophotometer at 625 nm. Scaffold
suspensions were serially diluted in nutrient
broth to obtain concentrations ranging from
1 to 1024 pyg/mL in a 96-well microplate.
Subsequently, 100 uL of the bacterial
suspension was added to each well
containing the scaffold dilutions. For assay

validation, two control groups were

included:

+ Positive control: bacterial
suspension with nutrient broth

without scaffold material to confirm
bacterial growth.

+ Negative control: sterile broth
without bacteria to ensure medium
sterility.

The microplates were incubated at 37 °C for
24 h. The MIC value was defined as the

lowest  scaffold concentration  that
completely inhibited visible bacterial
growth.

Table 1. Sequences of
reference gene GAPDH

Gene

Wwnt

GAPDH

B-catenin
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RT-gPCR Analysis of Wnt/B-Catenin
Gene Expression

Quantitative real-time PCR (RT-gPCR) was
performed to evaluate the expression levels
of the Wnt and 3-catenin genes in MC3T3-
E1l cells cultured on the scaffolds. Cells
grown on tissue culture polystyrene (TCP)
plates served as the control group.

Total RNA was extracted from both
experimental and control samples using
TRIzol reagent supplied by DNAbiotech,
ensuring identical processing conditions for
all samples. The extracted RNA was
subsequently  reverse-transcribed into
complementary DNA (cDNA) using the
SuperRT cDNA synthesis kit (DNAbiotech)
according to the manufacturer’s
instructions.

Quantitative PCR analysis was performed
using Ultra SYBR mix provided by
DNAbiotech. The primer sequences for the
target genes (Wnt and p-catenin) as well as
the housekeeping gene GAPDH are listed
in Table 1. Gene expression levels were
calculated using a comparative method,
where the expression of the target genes
was normalized to GAPDH and expressed
as fold changes relative to the control

group.

primers for the expression of Wnt/B-catenin genes and the

Sequencing Primers

F: TCTTACACGACCCAAAGCCC

R: CAAGTCACCGTCCCTCCAAA

F: AGGTCGGTGTGAACGGATTTG

R: TGTAGACCATGTAGTTGAGGTCA
F: CCTACACAACCTTTCCCACCA

R: CTGGCGACCCAAGCATTTTC

95
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RESULTS

Structural Characterization of
Fabricated Composite Scaffold
Fourier transform infrared spectroscopy
(FTIR) analysis was performed to identify
the functional groups of the individual
components and to investigate the
chemical interactions within the composite
scaffold. The spectra of pure chitosan,

the

synthesized magnesium-doped
hydroxyapatite = (Mg-HAp), and the
fabricated 3D-printed  nanocomposite

scaffold were compared to confirm the
successful incorporation of the ceramic
phase into the polymer matrix. The
corresponding FTIR spectra of chitosan,
Mg-HAp, and the composite scaffold are
presented in Figure 1.

Typical bands with chitosan at the purity
spectrum (1650 cm™, Amide |,
C=0Ostretching) and (1590 cm™, Amide I,
N-H bending) were recorded. The wide
band in the area of 3000-3500 cm™ is
related to overlapping O-H and N-H

(a) Pure Chitosan

(b) Mg-HAp

3570 cm?
OH stretching

% Transmittance
g

(c) Final Scaffold

20 4 3000-3500 cm!
©-H, N-H stretching
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vibrations. In the Mg-HAp sample, the
characteristic phosphate group () bands
were observed at 1030 cm™ and 603 cm™,
as well as OH™ vibrations at 3570 cm™.
The spectrum of the final nanocomposite
scaffold combined characteristic peaks of
the polymer matrix and ceramic filler,
confirming successful incorporation.
Notable spectral changes were observed:
the amide | band at 1650 cm™ shifted, and
the asymmetric COO~ absorption at 1450
cm™ became more pronounced, indicating
interaction between the ceramic phase and
the functional groups of chitosan. The
intensity of the broad band at 3000—-3500
cm™ also increased, reflecting enhanced
hydrogen bonding among the scaffold
components and the loaded bioactive
agents (icariin, lithium chloride, and
naringin). These spectral changes confirm
the formation of a stable composite
structure suitable for bone tissue
engineering.

100
95
BO
i 3000-3500 cm! 1650 em 1590 cm!
60 O-H + N-H stretching

ide |, Amide I,

Amide I, g
C=0 stretching N-H bending

603 om-!
1030 em! PO, stretching/
PO,* stratching ~ bending

130828

1450 cm-t

1035.60
(COO" groups)

593.54 cm'!

4000 3000 2000
Wavenumber em!

1500 1000 500

Figure 1. FTIR spectrums of pure Chitosan, synthesized Magnesium-doped Hydroxyapatite (Mg-HAp), and the
final 3D printed nanocomposite scaffold doped with bioactive agents, are compared, and confirm successful

incorporation of components.

SEM images of 3D Scaffolds and
Porosity and Pore Size of Scaffolds

The blank scaffolds with an average
thickness of 451 ym showed chitosan and
hydroxyapatite  fibers, doped  with
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magnesium and loaded with bioactive
components (icariin, lithium chloride, and
naringin), with an average length of 56um.
Therefore, the average pore size of the
scaffolds was higher (879 pm). The
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scaffolds had visible micropores, the
diameter of which is less than 10 ym. The
scaffolds are therefore porous in nature
with well-defined pores and strong pore
walls. The lyophilization process had no
effect and did not cause any shrinkage or
other tissue anomalies.
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Figure 2 shows SEM images of 3D

scaffolds at a higher viewing angle. Table 2
is a summary of fiber thickness, pore size,
percentage of porosity, and degree of
porosity.

Figure 2. Scanning Electron Microscopy (SEM) micrographs of the 3D printed nanocomposite scaffolds showing
the structural morphology.(A).low magnification view of the lattice structure illustrating interconnected pores
(Scale bar: 500 um).(B). High magnification view detailing the surface roughness and fiber integrity (Scale bar:

250 pm).

Table 2. Dimensions of 3D printed scaffolds

3D printing scaffold
(Mm) Strand thickness 451+23
(Mm) Pore size 879+12
Porosity percentage 85.17+4.1

Swelling Behavior of the Scaffolds

The swelling properties of the scaffolds
were evaluated by monitoring their water
absorption capacity (Figure 3). The results
demonstrated that the dry scaffolds were
capable of absorbing a considerable
amount of water, indicating a high swelling
capacity. As the immersion time increased,
the swelling ratio gradually increased due to
continuous water uptake by the scaffold
structure.

However, after prolonged immersion, the
rate of water absorption decreased and the
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scaffolds eventually reached a swelling
equilibrium. The highest swelling ratio was
observed in the chitosan/Mg-HAp scaffolds
containing the bioactive compounds icariin,
lithium chloride, and naringin.

Furthermore, the results indicated that the
addition of these bioactive molecules did
not significantly alter the overall swelling
kinetics of the scaffold. The observed
swelling behavior can be attributed to the
hydrophilic nature of the chitosan matrix
and the porous architecture of the scaffol
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Figure 3. Swelling ratio of printed scaffold

Bioactivity of the Scaffolds

The bioactivity of the scaffolds was
assessed by evaluating biomineralization
after immersion in simulated body fluid
(SBF) for 30 days. SEM analysis revealed
the formation of dense, globular apatite-like
mineral deposits covering the surface of the
scaffold fibers (Figure 4).

To further confirm the chemical composition
of the deposited mineral layer, Energy

100 50 0 -50

Dispersive X-ray Spectroscopy (EDS)
analysis was performed. The EDS spectra
showed strong signals corresponding to
calcium (Ca) and phosphorus (P),
indicating the formation of calcium
phosphate phases on the scaffold surface.
These findings confirm the excellent
biomineralization ability of the composite
scaffold and demonstrate its potential to
promote bone-like apatite formation, which
is essential for bone tissue regeneration.

EDS Analysis

Element 0 P Ca  Totl
Weight% 152 181 309 1000
G 58 IBD 309 1000

Ca/P appray ratio ~ 1.7

Figure 4. Bioactivity of scaffolds evaluated after 30 days of immersion in Simulated Body Fluid (SBF).Figure (A,
B) SEM micrographs of the deposition of apatite-like mineral layers onto the scaffold structure at varying
magnifications. (C) EDS analysis that proves the presence of Calcium and Phosphorus, which confirms the

biomineralization potential of the scaffold.
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Mechanical Properties of the Scaffold

The mechanical performance of the
scaffolds was evaluated using a uniaxial
compression test. The results indicated that
the fabricated scaffold exhibited a
compressive strength of approximately 11.2

Table 3. Mechanical properties of scaffolds

Young's modulus Strain (percentage)
(MPa)
89.7+0.18 1.52+0.8
DISCUSSION

The aim of tissue engineering approaches
is to design scaffolds with structures and
biological activities similar to those of the
native extracellular matrix (ECM), as well as
cellular activities conducive to tissue
regeneration. Recently, with the
development of various three-dimensional
printing techniques, the ability to design
scaffolds with controlled structures and
geometries has greatly improved. These
capabilities are of significant importance for
bone tissue engineering, where the
porosity, interconnectivity, and surface
characteristics of scaffolds are essential for
facilitating cell infiltration, nutrient transfer,
and tissue formation.

The results of the current study show that
the proposed fabrication method is capable
of producing scaffolds that create a
conducive microenvironment for bone
regeneration by integrating various
biological cues. The incorporation of these
cues within a structurally controlled scaffold
matrix provides both mechanical and
biological stimulation, which is crucial for
effective  tissue  regeneration. The
fabricated scaffolds exhibited an average
pore size of 879 £ 12 ym and a porosity of
approximately 85%, which exceeds the
commonly recommended threshold of 200—
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MPa and a Young’s modulus of 89.7 MPa
(Table 3).

These mechanical properties suggest that
the scaffold possesses sufficient structural

stability and mechanical support for
potential applications in bone tissue
engineering.

Compressive strength (MPa)

11.2+0.15

350 ym for cancellous bone mimicry [46].
While pore sizes in this range may reduce
mechanical resistance, they are associated
with enhanced vascularization and nutrient
diffusion, which are critical for osteogenesis
in larger defect scenarios [46]. These
structural characteristics align with findings
by Liu et al, who demonstrated that
interconnected scaffolds with pore sizes
around 500 um exhibited optimal
osteogenic differentiation of human bone
marrow-derived mesenchymal stem cells in
vitro [47].

Although direct measurements of protein
adsorption and degradation behavior were
not conducted in this study, some
preliminary insights can be inferred from the
physicochemical  properties of the
scaffolds. For instance, the high swelling
ratio observed suggests an enhanced
ability to absorb fluids, which may support
the transport of nutrients, oxygen, and
protein molecules within the scaffold. This
behavior is consistent with the hydrophilic
nature of chitosan and has been reported in
comparable composite scaffolds; for
example, Phatchayawat et al. observed
similarly high swelling in bacterial
nanocellulose—chitosan—HAp  constructs
and attributed it to the hydrophilic character
of the polysaccharide matrix [47].
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Furthermore, the rough surface
morphology identified through
characterization is advantageous for
scaffold-based bone regeneration.

Increased surface roughness can promote
protein adsorption from the surrounding
environment, thereby enhancing cell
adhesion, proliferation, and spreading on
the scaffold surface. The enhanced cell
viability observed at 24 and 72 h using the
CCK-8 assay is consistent with findings
from comparable chitosan/HAp scaffolds
evaluated with MC3T3-E1 cells.
Kabirkoohian et al. similarly reported good
cytocompatibility and progressive cell
proliferation on  hydroxyapatite-coated
chitosan scaffolds, attributing this effect to
the provision of adequate adhesion sites by
the mineral phase . In the present study, the
incorporation of Mg into the HAp lattice
likely contributes further to this osteogenic
environment, as magnesium ions are
known to enhance osteoblast proliferation,
suppress osteoclast differentiation, and
stimulate angiogenesis [45].

In addition, the scaffolds demonstrated
good mechanical integrity after 30 days in
simulated body fluid (SBF), indicating that
their degradation behavior is suitably
controlled for bone healing applications.
Maintaining structural stability during the
early stages of implantation is critical, as
the scaffold must provide temporary
mechanical support while newly formed
bone tissue gradually replaces it.
Therefore, the observed stability in SBF
suggests that the degradation rate of the
scaffold is likely compatible with the initial
stages of bone regeneration.

The compressive strength (11.2 MPa) and
Young’'s modulus (89.7 MPa) recorded for
the fabricated scaffolds are within a
biologically relevant range for bone tissue
engineering applications. According to
Nazarian et al., human trabecular bone
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typically exhibits compressive strength in
the range of 0.1-30 MPa and modulus
values between 10 and 3,000 MPa
depending on anatomical site, porosity, and
apparent density [38]. The mechanical
values obtained in this study fall within the
lower range reported for cancellous bone,
which is consistent with the high porosity

(~85%) of the fabricated scaffolds.
Furthermore, these results are comparable
to previously reported

chitosan/hydroxyapatite-based 3D-printed
scaffolds: for example, Ressler et al.
reported compressive strength values
between 4.04 and 10.17 MPa for UV-
crosslinked chitosan/HAp composites [39],
while pure porous HA ceramic scaffolds
have demonstrated maximum compressive
strengths as low as 1.92 MPa [40]. These
comparisons confirm that the integration of
Mg-HAp within a chitosan matrix via
extrusion-based 3D  printing  yields
mechanically superior constructs suitable
for  non-load-bearing bone  defect
applications, though further optimization
may be required to meet the higher
mechanical demands of cortical bone. The
antibacterial evaluation performed against
Staphylococcus aureus adds an important
functional dimension to this study. Implant-
associated bacterial infections are among
the primary causes of failure in bone
grafting and scaffold-based therapies, and
the development of scaffolds with intrinsic
antibacterial properties is therefore a
clinically relevant objective [41].

Chitosan itself is well established as an
inherently antibacterial biopolymer, acting
primarily through electrostatic disruption of
bacterial cell membranes [41]. The
bioactive molecules incorporated into the
scaffold—particularly naringin and icariin,
which have reported anti-inflammatory and
antimicrobial properties [29,31] may further
contribute to the observed inhibitory effect
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against S. aureus. Accordingly, the
antibacterial findings of this study are
directly relevant to the primary objective of
scaffold-supported bone regeneration, as
an infection-resistant scaffold can provide a
more favorable microenvironment for
osteogenesis and reduce post-implantation
complications.

The gene expression data from RT-gPCR
analysis demonstrated significant
upregulation of Wnt and (-catenin markers
in MC3T3-E1 cells cultured on the
scaffolds, suggesting activation of the
Wnt/B-catenin osteogenic signaling
pathway. The Wnt/B-catenin pathway is a
well-established regulator of osteoblast
differentiation and bone formation, and its
activation has been extensively
documented in osteogenic contexts [42,43].
It should be noted, however, that the
conclusions drawn in this study are based
solely on mRNA-level data. As highlighted
by Cai et al. [44] and Tian et al. [45],
mechanistic confirmation of Wnt/B-catenin
pathway activation in osteogenic studies
typically involves concurrent protein-level
analyses—such as western blotting for -
catenin and downstream targets including
GSK-3B and Runx2—as well as
immunofluorescence imaging to confirm
nuclear translocation of B-catenin. Future
studies should consider incorporating such
analyses to provide a more comprehensive

mechanistic  understanding  of the
osteogenic activity of the developed
scaffold. However, further studies are

required to achieve a more comprehensive
understanding of the biological
performance of the scaffold system,
including long-term degradation behavior
and protein adsorption characteristics, for
its effective application in bone tissue
engineering.
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CONCLUSION

Bioengineered scaffolds fabricated through
advanced 3D printing technologies
represent a promising strategy for the
development of precision regenerative
therapies. In this study, a printable
chitosan—magnesium-doped
hydroxyapatite (Mg-HAp) composite
scaffold functionalized with bioactive
molecules icariin, lithium chloride, and
naringin was successfully developed and
characterized under in vitro conditions.
The incorporation of Mg-HAp and bioactive
agents resulted in a highly porous scaffold
structure with an increased average pore
size, which is favorable for cell infiltration
and tissue regeneration. In vitro biological
evaluations demonstrated enhanced cell
viability after 24 and 72 h of culture,
indicating good cytocompatibility of the
scaffold. Additionally, the scaffold exhibited
antibacterial activity against
Staphylococcus aureus , a finding of direct
clinical relevance, as bacterial infection
remains one of the leading causes of bone
graft failure and implant-associated
complications [41]. The scaffold also
significantly upregulated the expression of
osteogenic signaling markers associated
with the Wnt/B-catenin pathway in MC3T3-
El cells, as assessed by RT-gPCR gene
expression analysis [42,43]. It should be
noted that these findings are based on
MRNA-level data; future studies
incorporating  protein-level confirmation
such as western blotting for B-catenin and
GSK-3B would further substantiate the
osteogenic conclusions drawn in this in vitro
study [44,45].

The results further indicated that scaffolds
containing magnesium-doped
hydroxyapatite and bioactive molecules
promoted osteogenic gene expression
more effectively than the control group
under in vitro conditions. Overall, the
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developed 3D-printed scaffolds
demonstrated favorable cellular
compatibility and showed the ability to
upregulate  osteogenic  differentiation
markers in vitro. While these characteristics

suggest potential applicability in bone
tissue regeneration, it should be
emphasized that translation of these

findings to clinical settings will require
rigorous in vivo validation and long-term
safety assessment.

To our knowledge, this study is among the
first to report the in vitro osteogenic
potential of 3D-printed chitosan/Mg-HAp
scaffolds simultaneously functionalized
with icariin, lithium chloride, and naringin as
a combined bioactive system. Within the
scope of this in vitro investigation, the
incorporation of these bioactive molecules
did not adversely affect the
physicochemical properties of the scaffolds
and showed no evidence of cytotoxicity
toward MC3T3-EL1 cells.

Future investigations should focus on
elucidating the detailed cellular and
molecular mechanisms underlying the

osteogenic activity of these scaffolds,
including protein-level validation of Wnt/3-
catenin pathway activation through western
blotting or immunofluorescence assays
[44,45]. Furthermore, comprehensive in
vivo studies will be necessary to fully
evaluate their bone healing capacity and
long-term performance under physiological
conditions, as the present findings are
limited to in vitro observations and should
be interpreted accordingly.
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SUMUK REGENERASIYASININ GUCLONDIRILM3Si UCUN BIOAKTIV MOLEKULLARLA
YUKLBNMIS 3D GAP EDILMiS XITOZAN/MAQNEZiIUM DOPINQLI HIDROKSIAPATIT
SKAFOLDLARININ BiOLOJi QilYMSTLONDIRILMSSI
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Xulasa

Osteogenezi stimullasdira bilen bioaktiv skafoldlarin hazirlanmasi simik toxumasi mihandisliyinde
asas problemlardan biridir. Bu tadqigatda ikarin, litium xlorid va naringin ile funksionallasdiriimis xitozan
va magnezium dopingli hidroksiapatitden (Mg-HAp) ibarat bioaktiv nanokompozit skafoldun bioloji
xususiyyatleri arasdiriimisdir. Skafold ekstriiziya asash 3D ¢ap texnologiyasi ile hazirlanmis ve onun
xususiyyatlori in vitro ve in vivo bioloji testler vasitasilo giymatlondiriimisdir. Hliceyra yapismasi,
proliferasiyasi ve osteogen signal aktivliyi osteoblastabanzer MC3T3-E1 hiceyralori vasitasilo
giymatlandirilmisdir. Hiceyra canlihgi CCK-8 testi ilo muayysan edilmis, Wnt va B-katenin signal
markerlarinin gen ifadesi ise Real-Time PCR Usulu ile analiz edilmisdir. Antimikrob aktivlik
Staphylococcus aureus bakteriyasina garsi minimum inhibitor konsentrasiyasi (MIC) metodu ile
giymatlondiriimisdir. Bundan olava, sumuk regenerasiyasi potensiali sicovul kalle simuiyinde
yaradilmis defekt modeli izerinde histoloji analiz vasitasile arasdiriimigdir.

Naticalar gostarmisdir ki, skafold sethinde hilceyra proliferasiyasi nazarat qrupu ile mugayisada
ahamiyyetli deracada artmisdir. Gen ifadasi analizleri Wnt/B-katenin signal yolunun aktivlagdiyini
gOstarmisdir ki, bu da osteogen mexanizmlarin stimullasdirildigini gésterir. Skafold hamginin 512 pg/mi
MIC dayeri ile antibakterial aktivlik nUmayis etdirmisdir. Histoloji giymatlandirma 8 va 12 haftedan sonra
implantasiya olunmus skafold atrafinda yeni simik formalagsmasi va kollagen depozisiyasinin tadrican
artdigini tesdiq etmisdir. Bu naticelar gosterir ki, bioaktiv molekullarla yuklenmis xitozan/Mg-HAp
skafoldlari yiUksek osteogen potensiala malikdir ve sumuk toxumasi muhandisliyi sahasinda
perspektivli material hesab oluna biler.

BUONOIMNMYECKAA OLIEHKA 3D-HAMNMEYATAHHbLIX KAPKACOB U3
XUTO3AHA/TMOAPOKCUANATUTA, NIETUPOBAHHOIO MATHUEM, 3ATPYXXEHHbIX
BMOAKTUBHbLIMU MONEKYNAMU, ANA YCUNEHHON PEFEHEPALIMX KOCTHOW TKAHU
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Pesome

PaspaboTka GMOaKTMBHbBIX KapKacoB, CMOCOOHbLIX CTUMYNMpOBaTb OCTEOreHes, sIBNAETCA OAHOM U3
KNto4YeBbIX 3a4ay B 00nacTn UHXeHepumn KOCTHOM TkaHW. B HacTosiem nccnegoBaHnm bbina nayyeHa
OGuonornyeckasi 3apeKTMBHOCTL OMOAKTUBHOINO HAHOKOMMO3UTHOINO Kapkaca, COCTOsILEro u3
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XUTO3aHa W rugpokcuanaTuta, nermpoBaHHoro marHmem (Mg-HAp), ¢yHKUMOHaNn3npoBaHHOIO
WMKapWUHOM, XJTOPMAOM NUTUS U HAapUHIMHOM. Kapkac 6bin M3roTOBNEH C NCMOMNb30BaHNEM TEXHONOMMM
9KCTPY3MOHHON 3D-nevatm M OueHEeH C MOMOLLbI in Vitro u in vivo 6ronorm4yeckmx TecTOB.
OcteobnactonogobHble knetkn MC3T3-E1 uchnonb3oBanucb Ons OLEHKWM aare3anmn Krnetok, WX
nponudgepaunn M axkTMBHOCTU OCTEOrEeHHbIX CUrHanbHbIX nyTen. KM3HeCnoCcOOHOCTb KNETOK
onpeaenanu ¢ nomolbto Tecta CCK-8, a akcnpeccuio reHoB curHanbHbIX MapkepoB Wnt n 3-kaTeHnHa
aHanmsnpoBann metogom Real-Time PCR. AHTMMMKpoOHas akTmBHOCTb MNpoTuB Staphylococcus
aureus oLeHMBanacb MeTo4oM onpedeneHnss MUHUMaNbHOW UHIMOUpYoWwen KoHueHTpauumn (MIC).
Kpome Toro, noTeHuman pereHepauumn KOCTHOW TKaHU Mccnegosann Ha mogenu gedekra TeMeHHoM
KOCTM KpbIC C MOCNeayLWmMM rmcToNorM4eckumM aHanmsom.

PesynbTaThbl NOKasanu 3HaynTenbHoe yBenuyeHne nponudepaunmn KNneTok Ha noBepxHOCTU Kapkaca
MO CPaBHEHMIO C KOHTPOSbHOW rpynnon. AHann3 aKCnNpeccun reHoB BbISIBUI akTUBaLMIO CUTHASNIbHOrO
nytm Wnt/B-kaTeHnHa, 4To CBMOETENLCTBYET O CTUMYNMPOBAHUM OCTEOrEHHbLIX MexaHnamoB. Kapkac
Takke NposBuUn aHTubakTepuanbHylo akTMBHOCTb ¢ MIC3HauyeHnem 512 mkr/mn. mctonornyeckoe
nuccrnenoBaHue nNogTBEpANNIO Nporpeccupytollee obpasoBaHMe HOBOW KOCTHOM TKaHW U OTHOXEHME
KonrareHa BOKPYr MMMNIaHTUPOBAHHOrO kapkaca yvepe3 8 u 12 Hepenb. onyyeHHble pesyrbTaThl
CBMOETENbCTBYIOT O TOM, 4TO Kapkacbl W3 xuto3aHa/Mg-HAp, 3arpyxeHHble OuoakTMBHbIMU
Monekynamu, obrnagarT BbICOKMM OCTEOreHHbIM MOTEeHUManoM M MOryT paccMmaTpuBaTbCsl Kak
nepcnekTUBHbIE MaTepmarsl Ans NPUMEHEHNs B MHXXEHEPUN KOCTHOM TKaHW.
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ORIJINAL MOQALD ACIQ GIiRiS (OPEN ACCESS)

QALXANAB®ONZOR VOZININ DUYUNLU TORSOMOLORININ
DIAQNOSTIKASINDA TIRADS, KOMPRESSION ELASTOQRAFIYA V9 iiAB
MUAYINSLORININ BiRGO TOTBIQININ NOTiCOLSRI

Himmeatov A.F. !, Memmadova E.T. 2, Rzayev T.M. 1., Xidirova N.M. %, Latifova L.V. 2

Xulasa Magaleda galxanabanzar vazinin (QV) duyunlu téremalerinin  diferensial diagnostikasinin
tekmillasdiriimasi ve mualice taktikasinin optimallasdiriimasi maqgsadi ile apariimis tadgigat hagqinda
malumat verilmisdir. Todgiqata arasdiriimisdir. 2015—2024-cu illarde duyunli ur diagnozu ile mialica
alan 573 xesta tadqigata daxil edilmisdir. Xastolor iki qrupa bdélinmuisdir: | qrupa daxil edilmis
xastalorin ultrases muayinasinda subhali dlyunlerden inca iyna aspirasion biopsiya, Il qrupda ise
kompression elastoqgrafiya ilo sert sahaden “nisanlanmig” biopsiya aparilmisdir. Il grupda [iAB tatbiqi
cerrahi amaliyyatlarin sayini 2 defedan ¢ox azaltmisdir. Badxassali diyulnlar | grupda 20,3%, Il qrupda
iso 26,8% hallarda agkar edilmisdir (p<0,001). TIRADS, Bethesda tesnifati ve kompression
sonoelastografiyanin birge istifadasi duyunlaerin emaliyyatdan evval deqiq diagnostikasini ve
badxassalilik riskinin giymatlandiriimasine kémak edir.

Acar sozler: kompression sonoelastoqrafiya, TIRADS, qalxanabenzer vezi diyinleri, inca iyns
aspirasion biopsiya,iiAB

GIRIS diinya ehalisinin “s-de USM ile QV-ds
Qalxanabanzar vezinin (QV) duyunld diyun agkar edilmasi, hamin duyldndn
toremalerinin  (DT) diagnostikasi  ve xostalarin  10%-de beadxasseli struktura
mualicesi  uzun  illerdir ki, Klinik malik olmasi sldbut edilmisdir [1,2]. Bu
tireoidologiyanin  hallini tam tapmayan baximdan dUyundn patomorfoloji
aktual problemlarindan biri Kimi strukturunun tayini boyuk praktik shamiyyat
galmaqdadir. Son illerin tedqigatlarina géra kasb edir.

Son illerds qalxanabanzer vezi duyunli
toremalarinin - morfoloji  verifikasiyasinin
tokmillasdiriimasinin  tekamulinin esas

marhalasini toskil edan muayina
Yazigma Ugiin slage: dsillarindan biri olan TIRADS tesnifat
Hummeatov A.F.t, Memmadova E.T.  Rzayev T.M.Y, Xidirova* . . . . .
N.M.. Latifova L.V, 2 sistemi (Thyroid Imaging Reporting and
Azarbaycan Tibb Universiteti, 11 ve 1112 carrahi xastaliklar data System) duylnlerde badxassalik

kafedralari, Baki

*E-mail: ememmedova2@amu.edu.az riskinin USM meyarlari ile dayarlandirilmasi

arasdiriimasini ssaslanmisdir [3]. TIRADS
sisteminin tatbiqi diagnostika prosesinin
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optimallagdirimasi ilo beraber (iiAB-a
gosteriglerin mahdudlasdirilmasi hesabina)
bu va ya diger saviyyada onkoloji riski olan
xastalerde galxanabanzar vazi xar¢anginin
diagnostikasinin  tekmillagdiriimasi  va
keyfiyyatinin artirilmasina imkan verir [3,4].
Xos ve badxasssli qalxanabanzer vezi
duyunlarinin diferensial diagnostikasinda
lIAB-dan genis istifade edilir [5]. Coxsayli
todgiqatlarin neticelerine esasen [iAB-in
hassasligl, xUsusile qalxanabanzar vazinin
badxassali xastaliklerinin diagnostikasinda
54-90% (orta hesabla 80%), spesifikliyi 60-
99% (orta hesabla 92%) toskil edir. [IAB-In
yalan musbat naticaleri 1-77%, yalan manfi
naticeleri 0,5-11,5% arasi dayigir [6, 7].
[IAB-In naticelori 65% xosxasseli, 20%
subhali, 5% badxassali voe 10% qeyri-
adekvat olaraq bildirilmisdir [6]. Bununla
bele, bu yanasmanin asas ¢atismazliglari
onun invaziv olmasi, tacriiba taleb etmasi
ve numunalerin  10-20%-nin  diagnostik
cahatdan geyri-adekvat olmasi sababindan
tokrar biopsiya tsleb etmasidir. Bundan
olave, IIAB dlylnlerinin segimi yaxs!
aparilmazsa, bir c¢ox xastade lazimsiz
mudaxilalere va yuksak xarclera sebab ola
biler [7-9].

Son illerin  metaanaliz tedgigatlarinin
naticalerine géra QV-in DT-nin Xxargeng
riskinin giymetlendirilmasinde [iAB (ince
iyne aspirasion biopsiya) usudli ile
mugayisada kompression
sonoelastografiya (KSEQ) usulunun daha
yiuksak informativliye (daqigliys) malik
olmasi subut edilmisdir. KSEQ basqa sozla
vazin "elektron palpasiyasi" adlandirilir,
¢unki o, toxumalarin konsistensiyasinin
keyfiyyatli giymatlendiriimasini tamin edir
[10,11]. Miayinenin [iAB-ye gosteriglerin
daqiglesdiriimasindas, o] cumladan
lizumsuz (eksplorator) [IAB-In tetbiq
dairesinin mahdudlasdiriimasinda boyuk
rolu vardir. Mahz bu veziyyst tadgigat
isimizin baza prinsipini teskil etmigdir.
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Tadqigat isi muxtelif muayina Usullarinin
(TIRADS, kompression sonoelastoqgrafiya
ve [IAB) diagnostik imkanlarinin ve
naticalerinin mugayisali giymatlandirilmasi
asasinda qalxanabanzar vezi duylnlarinin
diferensial diagnostikasinin
tekmillagdiriimasina Vo mualicasinin
naticalerinin optimallagdiriimasi maqgsadile
apariimisdir.

MATERIAL V® METODLAR

Tadgiqat isine 2015-2024-cl illar arzinds
Azarbaycan Tibb Universitetinin Tadris
Caerrahiyys Klinikasi va 0zal “Real hospital”
a (Baki s.) duyunli ur diagnozu ile miracist
etmis 573 daxil edilmisdir. Xastaler iki grupa
bolinmusdur: | grupa 200 xesta ; Il grupa
373 xaste daxil edilmisdir. Har iki qrupa aid
xastalarin  muayinasi standart protokola
uygun olaraq USM B-mod rejimds 10-12
MHZ linear oturtcu vasitasile “Toshibo
Aplio” (Yaponiya) ve Sonoscape S9 pro”
cihazlari (Cin XR) ila apariimig, har iki
grupda askar olunmus diylnler TIRADS
tosnifati ile giymatlendiriimisdir [9]. | qrupda
(TIRADS + [IAB), “sibhali” gorintilii
diyunlerden [iIAB materiallari gotiriimus, II
grupda (TIRADS + KSEQ +iAB) ise
hamginin, duyunlarda kompression
sonoelastografiya (KSEQ) apariimis va
duylnin seart hissasi (tind goy rang)
muayyan edildikden sonra “nisanlanmig’
nahiyadan biopsiya alinmisdir (Sakil 1).
Alinmis naticalare uygun mualica Usullari
(dinamiki nazaret,azinvaziv ve agiq carrahi
mualice Usullar) secilmisdir.  DUydndn
elastikliyi Elastiklik ©msall ilo
giymatlondirilmisdir. Elastiklik ©msali (ED)
1 va 2 - yumsaq duyun (xogxassali); ES 3 -
yarimsart (asasan xogxassali); E© 4 va 5 -
sort (sertlosmis) diyin (badxassali). [IAB
xastonin arxasi uUste uzanmig vaziyyatinda
ve basi cuzi ekstansiyada iken USM
misayisti ilo icra edilmisdir. Iynenin ucu
duydndn icorisinde tam olaraq
gorindukdan sonra onun mohtaviyyati 3-5
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defe aspirasiya edilmisdir. iIAB-den sonra

yaxma preparatlari
havada quruduldugdan

miayinayes gonderilmis ve

Diff Quik udsulu ile
sonra
Bethesda

sitoloji

tosnifati (2009) ila giymatlandirilmisdir.
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Carrahi amaliyyatdan sonra histopatoloji

naticelar xos- ve badxassali

olaraq 2

kateqoriyada giymatlandirilmisdir.

1 C:38.09 mm

A:1.07

emz

Sakil 1. Dayunin biopsiya olunacaq sert hissasi-tind goy rangli

Statistik iglenmaler tglin Statistica 8.0 ve
SPSS 16.0 programlari istifada edilmigdir.
ROC analizi ile hassasliq ve spesifiklik
arasdirilmisdir.  Ultrases  alamatlarinin
diagnostik imkanlarinn  xarakteristikasi
Ucun subutlu tababsatin prinsiplarine asasan
onlarin hassasligi, spesifikliyi, musbat ve
manfi prognostik dayari va daqiqliyi mavafiq

toskil etmisdir. | qrupda izo- va ya
hipoexogen solid komponentli 185
duyidndan ince iyna aspirasion biopsiyasi
(IlIAB) alinmis ve sitoloji muayinanin
naticeleri Bethesda tesnifatina gore tehlil
edilmisdir.

| grupda ham TIRADS, ham de Bethesda
tosnifatlari il miayine olunmus xastalarin

dusturlarla hesablanmisdir. sayl arasinda statistik foerq muiayyan
TODIQIQATIN NOTiICOLORI edilmisdir  (x2=206,21;p=0,000). ~ Bu
Tadgigat qrupunda gadinlar (503; 87,8%) xastalarda aparilmis patohistoloji

muayinslerin ve [iAB-In naticeleri 1-ci
cadvaelds taqdim edilmisdir.

kisilerden (70; 12,2%) dafalerle Ustlunlik

Cadval 1. | grup xestelerds duyiinlerin TIRADS tesnifatina esasen géturiilen iIAB-nin sitoloji
muayinasi naticalari

TlRADS. Duyu | Bethesd | Bethesd | Bethesd | Bethesd | Bethesd | Bethesd
Kateqoriya
S| n sayi | al all alll alv aVv a Vi
10 115 15
0, 0, 0,
1] 151 (6.6%) (76.29%) | (9,9%) 7 (4,6%) |3(2,0%) |1(0,7%)
10
0, 0, 0, 0, 0,
lva 15 0 (0%) 3 (20%) |1 (6,7%) (66,7%) 1(6,7%) | 0 (0%)
2 2 2 2 10
0,
vb 17 (11,8%) |(11,8%) |(11,8%) |(11,8%) | (58,8%) 1(5.9%)
Vv 1 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (100%)
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Operativ mualice edilon 16-da (20,3%)
patohistoloji natice badxassali olmusdur.
Xos- va badxassali patohistoloji naticalerda
Bethesda tesnifati tGzre Il olan xastelarin
sayl, Bethesda toesnifati [V-VI olan
xastalarin sayi arasinda statistik durUst ferg
geyde alinmisdir (x?= 20,533, p<0,001).

a)
ROC Curve

Qruplasma2: I qrup

0.3

0.6

Sensitivity

04

0.0 0,2 0.4 0.6 0,3 1.0
1 - Specificity

Dingonal segments are produced by ties.
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Hor iki qrupda [IAB-nin diyinlerin
prognozlasdirmasinda shamiyyati ROC
ayrisi ilo (Receiver Operating
Characteristics/gabuledicinin xarakterik

amaliyyat ayrisi) analiz edilmisdir. (Sakil 2.)

b)

ROC Curve

Qruplazmas: Ib (Elasto + Tirads + Bethesda)

0.8

0.6

Sensitivity

0.4

0,2

0.0
0.0

0.2 0.4

0.6 0s

1 - Specificity

Diagonal segments are produced by ties

Sakil 2. a) liAB-nin diagnostik imkanlarini aks etdiren ROC-ayrisi (I qrup). b) TIRADS, kompression
sonoelastoqgrafiya ve lIAB iisullarinin birge tatbiqinin diagnostik imkanlarini aks etdiren ROC-ayrisi

ROC analizi aparilarken AUC (ayri altindaki
sahs) S$=0,828+0,061; 95% EI (0,709-
0,948), p=0,000 hesablanmisdir | grupdaki
tedqigatimizin  naticalarine goéra tiroid
xarc¢anginin diagnostikasinda Bethesda llI-

81,3+9,8%, spesifikliyi 75,5+£5,9% olmusdur
(Sakil 2).
Il grupda biopsiya materiali gétartlmuas 373

xastanin

malumatlarinin

TIRADS

Vo

Bethesda tasnifatlar il muqayisali tahlili

den bdyiik olan hallarda iiAB-nin hessashgi apariimisdir.
Coadval 2. |l grup xestelerds diyiinlerden TIRADS tesnifatina ssassn gétirilen IAB-nin sitoloji
muayinasi naticelari
TIRADS Duyln | Bethesda | Bethesda | Bethesda | Bethesda | Bethesda | Bethesda
kateqoriyasi | sayl I Il i v \Y, VI
(n)
TIRADS II 20 - 18 - 2 (10,0%) |- -
(90,0%)
TIRADS Il | 218 3 127 (58%) | 15 (6,9%) | 63 9(4,1%) | 1(0,5%)
(1,4%) (28,9%)
TIRADS Iva | 56 - 23 1(1,6%) |25 5(8,2%) | 7 (11,5%)
(37,1%) (41,0%)
TIRADS Ivb | 52 - 5(9,6%) |3(58%) |13 20 11
(25,0%) | (38,5%) | (21,2%)
TIRADSV |27 - 2(91%) |- - - 4 (18,2%)

Qeyd: TIRADS- Qalxanabanzar vazi dilyiinlarinin USM-de qiystlendiriimasi tesnifati
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Bethesda- Qalxanabanzer vozi
diyunlerinden alinan [IAB-nin neticesini
oks etdiren tosnifat

I grupda (n=373) kompression
sonoelastografiya (KSEQ) altinda diyunin
sort hissesi (tind mavi reng) muayyan
edilorok 1IAB olunmus diyinlerin sitoloji
muayinasinin Vo elastoqgrafiyasinin
naticalarinin muqayisali tahlili apariimisdir.
KSEQ nezarsti altinda duyunlarin  sart
hissesinden apariimis 1iAB-nin sitoloji
naticaleri il Bethesda tasnifatina uygun
xostalerin sayl arasinda statistik ferqg
musyysan edilmisdir (x>=166,61, p<0,001).
I grupun operativ muialice edilmis 168
xastasinda duyunli téramanin patohistoloji
mdayinasinin  naticaleri il Bethesda
tosnifatinin  naticalarinin  birge  tehlili
apariimisdir. 123 pasientin dlyunlarinda
(73,2%) xos-, 45-do (26,8%) ise badxassali
patohistoloji naticalar alinmisdir (Sakil 1.) i
grupda  patohistoloji  neticelar  lzrs
Bethesda tosnifatinin gostericilari
arasindaki korrelyasiya statistik shamiyyatli
olmasi ile fargloenmisdir (x’= 78,86,
p<0,001).

[l grupda kompression sonoelastoqgrafiya ile
hadaflonmis sahslerin [IAB-nin ROC analizi
zamani AUC S=0,865+0,034; 95% Ei
(0,799-0,932), p<0,001 hesablanmisdir.
QV xerc¢anginin diagnostikasinda Bethesda
lll-den bdylk hallarda [iAB- nin hassashgi

91,1+4,2%, spesifikliyi  49,6+4,5%
olmusdur (Sakil 2.)
MUZAKIR®

lIAB tiroidektomiya tsleb edan diylnlerin
agkar edilmasine ve xogxassaeli duyunlar

acun tiroidektomiya hallarinin
azaldiimasina kémek edir. IAB QV
duydnlerinin  diagnostikasinda  yuksak

effektivliiye malikdir, hassashgr 77% ve
spesifikliyi 95%, Umumi daqiqliyi 92% teskil
edir [5].

R. M. Osama va hamm. tarafindan aparilan
todgigatda tak ve dominant galxanabanzar
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vazin duyunlari olan xastalerde TIRADS va
Bethesda tesnifat sistemlari arasinda
diagnostik  korrelyasiya  zsif  oldugu
gosterilmisdir. ROC ayrisinin tahlilinda isa
TIRADS =3 cutt of deysrinde badxassali

ve xosxassali duyunleri farglandirma
imkanina  malikdir.  Lakin  TiRADS
sisteminden forqli olaraq IIAB naticesi

yalniz Bethesda Il de statistik ehamiyyatli
ferglanmisdir. Bununla bela, Bethesda-nin
umumi daqiqliyi TIRADS tesnifatindan bir
gadar yuksak olmusdur [6]. Tedgigatimizin

naticalerine  gdre  tiroid  xarganginin
diagnostikasinda Bethesda lll-den boyik
olan hallarda  iiAB-nin  hessaslgi,
badxasseli duyunleri se¢cma qabiliyyati |
grupda 81,3%; Il qrupda ise 91,1%
olmusdur.

Badxassaliliyin  tayininde 1IAB-in  qizil

standart olmasina baxmayaraq, diyunlarin
dizgin secilmasi da shamiyysatlidir.
Odabiyyat malumatlarina gbére ultrasesla
idare olunan lIAB miiayinesi yanlis menfi
naticalerin  tezliyi 3%-den azdir [6,7].
Apardigimiz tedqigatda Il qgrupda TIRADS
dayarlandirmasi ile yanasgl, elastografiyanin
icrasi ile duyunlerin sertliyi arasdiriimis ve
biopsiya mahz seort sahalerden
gétirilmusdir. Bu  zaman  iiAB-de
hassasliq 91,1%, mugayise grupumuzda ise
81,3% toskil etmisdir. Qalxanabanzer vazi
dayUnlarin 1343 sitoloji naticasinin tehlilindan
aydin olmusdur ki, ultrases muayinasinin
naticalari sibhali oldugda badxassali torama
daracasi 29%-s cata biler, ultrases naticaleri
normal oldugda ise bu gdsterici ceami 0,6%-o
cata bilar [7]. Brito va heamm. tedgigatlarinda
iIAB-nin hessashgini 83%, yalan manfi
naticalarinin 5% oldugunu gostarmisdilar [8].
Qalxanabanzar vozi duydnlarinin
aksariyysti long gedisli olsa da, erkan
diagnostikanin shamiyyeti boyukdur [8,9].
Qeyri-adekvat prosedurlardan sonra
prosedur tekrarlana bilar. [IAB-In an béyiik
catismazhgr ham aspirasiya, ham da
sitopatoloji giymatlendirma zamani
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tocrubali mutaxassislerin istirakinin
vacibliyidir.
E. Algl (2023) tedgiqatlarinda [iAB-In

duyunlarin 40,8%-da histopatoloji natice ila
uygun galdiyini, 59,2%-da ise uygun
gelmadiyini gostermisloer . [IAB-a hessasliq
ve spesifikliyin  bu genis diapazonu
muslliflerin yalan muisbeat va yalan manfi
naticalarinin nece muayyanlesdirmasindan
ve onlarin “araliq” sitologiyalari nece tasnif
etmasinden asili oldugunu bildirmiglar.

Homcinin, E. Algi ve hamm. (2023)
arasdirmasinda “araliq” dayunlar de nazera
alindigda  [IAB-nin  imumi  hassaslgi

88,2%, spesifiklik 35,0%, pozitiv predikriv
dayer -31,6%, neqativ prediktiv dayer-
89,7% rast gelindiyini gostermisdir [5]. Bir

cox todqigatlarda [IAB-in effektivliyini
azaldan sabablera goéturtlan materialin
yetarsiz olmasi, dUydnin homogen

olmamasi, patositoloqun tacrubassizliyi va
follikulyar zadalanmalarin
diferensiasiyasindaki cotinlikler aid
edilmisdir. [10, 11]. Bizim tedqigatimizin |
grupunda TIRADS tosnifati ilo
dayarlondirilmis QV-nin daydnla
toremalerinde elastografiyanin birge tetbiqi
ile tund rengli hadaf nogtslari secilarok
apariimis  {IAB badxassalilik baximindan
daha daqiq ve etibarli natica alde etmaya
zomin yaratmis va QV xarg¢anginin
diagnostikasinda Bethesda Ill-den bodyik
hallarda  [iAB-iIn  hessashigi  91,1%,
spesifikliyi 49,6% olmusdur.

Elastografiya toxuma sartliyini dl¢can qeyri-
invaziv Usul olub, xos ve badxassali
duyunleri ayirmaqda yuksak hassasliq
(86%) ve spesifiklik (97%) gostarmisdir
[12].

Polat ve hamm. apardigi tedgigatda 370
diyuni elastografiya ve TIRADS tesnifati
ilo birge dayarlandirmis hamin duyunlards
lIAB-in hessashgi  90,4%, spesifikliyi
89.9%, pozitiv prediktiv deyar 81.3%,
neqgativ prediktiv dayar 94,1%. Mualliflar
TIRADS-In elastoqgrafiya il birga tetbiginin
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diagnostik hassasligi ve daqigliyi artirdigini
geyd etmisdiler [13].

Tadqgigatimizin  avvelinde  (2015-2018-ci
illerda) alda etdiyimiz naticalara gbra | grupda
Bethesda tesnifatina gora lll-dan bdyuk olan
hadiselerds  1IAB-in  hassasligi  81,3%,
spesifikliyi  75,5%, Il qrupda isa eyni
gOstericilar mivafiq olaraq 91,1% va 49,6%
tagkil etmisdir.

Secilmis muayina usullarinin tatbigi hesabina
duytnlerin diagnostikasi  tamamlandigdan
sonra | qrupda iiAB tetbiq edilmiglerden 69
(34,5%) xeste cerrahi amsaliyyata maruz
galmisdir. Il grupun [IAB olunmus 373
xastenin 168-da (45,1%) cerrahi amaliyyat
yerine yetirilmisdir. 1l grupda iiAB-nin
naticalarinin - muqayissli tahlili prosesinda
dayudnlerin  sart hissasinin punksiya zonasi
(tnd mavi calarlar) kimi secilmasinda
kompression  sonoelastografiya  faydal
“‘indikator” rolunu oynamis va diyudnun hansi
hissesinden daha cox punktat (bioptat)
gotardlmasini tayin etmays imkan vermisdir.
Bu ise Il gqrupun secilmis xastolorinde 1IAB
carrahi amaliyyat sayinin 2 dafeden ¢ox
azalmasina sebab olmusgdur. Carrahi
amaliyyatlar iIAB veo Bethesda tesnifatinin
naticelarine asasen aparilir va onlarin sayinin
azaldilmasi tasnifatin (xisusan Bethsda llI-1V
) tekmillesmasini teleb edir. Carrahi amaliyyat
materiallarinin  patohistoloji muayinalarinin
naticalarine gora | qrupda 20,3%, Il grupda

ise 26,8% hallarda duyunlar badxasssli
olmusdur (p<0,001).

Lakin galxanabanzar vazinin follikulyar
xoerganginde  toxuma  sertliyi  yumsaq

olduguna goére hemin diyiinlerin [iAB-a
gostariglarin - tayini  lGgln  kompression
sonoelastografiya indikator kimi

tadgiqatimizda istifads edilmamisdir.

Beloliklo, TIRADS ve KSEQ - iki mixtalif,
ancaq bir birini tamamlayan diagnostika
usullaridir. KSEQ klassik USM avaz etmir,
lakin onun daqiqgliyi artiraraq 1IAB sayini
azaldir. TIRADS, KSEQ ve Bethesda-nin
birgs istifadasi QV duyunlarinin diagnozunun
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amaliyyatdan avval qoyulmasi va badxassali
sis riskinin muayyan ediimasi ve daqiq
naticalerin temin edilmasi Ugun samarali
sokilde istifade edilo bilar. Kopression
sonoelastografiyanin QV-nin dayanla
toremalorinde agkar edilmis reng spekiri,

daydnlarin sortlik saviyyasini
saciyyalondirarak morfoloji cahatden
“badxassalilik indikatoru” kimi
giymatlendirilmisdir. Xususile  TIRADS

tosnifati, KSEQ ve IIAB-nin miisterak totbiqi
carrahi amaliyyatlarin tezliyinin azalmasina
sebab olmusdur.
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PE3YJIbTATbI COBMECTHOIo NMPUMEHEHUA TIRADS, KOMMNPECCWOHHOW
3NACTOMPA®UMN U TOHKOUIOJIbHOU ACMUPALMOHHOW BUMOMCUM B OAUATHOCTUKE
Y3510BOIro 306A

l'ymmamos A.@.%, Mamedosa 3.T. %', P3aes T.M.}, Xuduposa H.M.:, llamugposa /1.B.?
A3sepbalidxaHckul MeduyuHckul YHusepcumem, kaghedpa xupypaudeckux 6onesHed | u lll", baky
*E-mail: ememmedova2@amu.edu.az

Pe3tome

B cratbe wuccnegoBaHbl NyTM coBepLleHCTBOBaHUA auddbepeHumansHOn OUMarHOCTUKM  Y3SoB
LWMTOBUOHON Xemne3bl U onTUMU3aummM MeTodoB UX nedeHusi. B uvccnepoBaHue BkOYeHbl 573
naumeHTa € y3noBbiM 3060M, npoxoguslive nedeHne B 2015-2024 rr. B Y4ebHO-XMpyprmyeckon
KnuHuke AMY un yactHom knuHuke «Real Hospital». MauneHTbl 6binin pasgeneHsl Ha gee rpynnbl: B |
rpynne BbINOMHANack TOHKOUronbHas acnupaumoHHasa 6uoncua (TAB) yanos ¢ nogo3puTtenbHbiMK Y 3-
npuaHakamu, Bo Il rpynne — npuuencHas TAB ns Hanbonee XECTKOro yyacTtka y3ana, BblSBIIEHHOMO
METOAOM KOMMPECCMOHHOW COHoanactorpadum. Bo Il rpynne KkonuMyecTtBO XMpPYpPruveckmx
BMeLLATENbCTB CHM3MNOCL 6Gornee yem B 2 pasa. 3nokadecTtBeHHble y3nbl BbisiBneHbl Yy 20,3%
naumeHToB | rpynnel n y 26,8% naumenTtoB Il rpynnbl (p<0,001). CoBmecTHOe wucnonb3oBaHue
knaccudpukaumn TIRADS, komnpeccrMoHHOW coHoanacTtorpadum mn cuctembl Bethesda nosbiwaer
TOYHOCTb NpefonepaurMoHHON OMAarHOCTUKM  Y3MNOB  LUMTOBUAOHOM Kenesbl M OLEHKM pucka
3110Ka4eCTBEHHOCTMW.

Knio4yeBble crnoBa: KoMmpeccuoHHast coHoanactorpadgus, TIRADS, yanbl WMTOBWMOHOW Xenesbl,
TOHKOUroSibHas acnupauuoHHas buoncus

RESULTS OF THE COMBINED USE OF TIRADS, COMPRESSION ELASTOGRAPHY, AND FINE-
NEEDLE ASPIRATION BIOPSY IN THE DIAGNOSIS OF NODULAR GOITER

Hummatov A.F.! , Mammadova E.T.#, Rzayev T.M. !, Khidirova N.M.}, Latifova L.V. 2
Azerbaijan Medical University, Department of Surgical Diseases I* and 1112, Baku
*E-mail: ememmedova2@amu.edu.az

Abstract

This article investigates the improvement of differential diagnosis of thyroid nodules and the
optimization of treatment methods. A total of 573 patients with nodular goiter treated between 2015
and 2024 at the Educational Surgical Clinic of Azerbaijan Medical University and “Real Hospital” were
included. Patients were divided into two groups: Group | underwent fine-needle aspiration biopsy
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(FNAB) of ultrasound-suspicious nodules, while Group Il received targeted FNAB from the stiffest area
identified by compression sonoelastography. In Group Il, the use of FNAB reduced the number of
surgical interventions by more than twofold. Malignant nodules were detected in 20.3% of Group | and
26.8% of Group Il cases (p<0.001). The combined application of TIRADS, compression elastography,
and the Bethesda system enhances preoperative diagnostic accuracy and improves malignancy risk
stratification of thyroid nodules.

Keywords: compression sonoelastography, TIRADS, thyroid nodules, fine needle aspiration biopsy
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CONGENITAL HEART DEFECTS AS A RISK FACTOR OF NECROTIZING
ENTEROCOLITIS

Huseynova I.1.*, Baylarov R.O., Namazova B.A., Karimova A.A., Valiyeva K.T., Huseynova A.B.,
Amrahova F.B.

Abstract

The article provides information on the study of the role of congenital heart defects as a risk factor in
the development of the disease in premature children with suspected necrotic enterocolitis (NEC). The
study included 88 children of both sexes with suspected NEC. 30 conditionally healthy children born
prematurely were taken as a control group. Of the 88 children with suspected NEC, 43 were girls and
45 were boys; in the control group, 15 children were girls and 15 were boys.

The relationship between the development of necrotizing enterocolitis and heart defects such as patent
ductus arteriosus (PDA), tricuspid insufficiency, and patent foramen ovale has been studied.

The study showed that heart defects did not play a role as a risk factor in the development of the
disease in premature infants with suspected NEC.

Thus, based on the results of the study, heart defects did not play a role as a risk factor in the diagnosis
of the disease in premature infants with suspected NEC.

Keywords: necrotizing enterocolitis, premature infants, congenital heart defects

INTRODUCTION of effective and reliable methods for the
Necrotizing  enterocolitis  (NEC) in prevention and treatment of the disease.
newborns is an acute multifactorial disease Identification of newborns suspected of
characterized by intestinal necrosis and is having NEC and early intervention in them
one of the leading causes of morbidity and may play a crucial role in reducing the
mortality in premature infants. Due to the incidence of the disease and improving the
incomplete understanding of the prognosis [1].

pathogenesis of the disease, there is a lack For this purpose, a number of risk factors

leading to the disease have been identified,
and newborns with congenital heart defects
are included in the high-risk group [2].

Yazigma lgiin alaga: Among heart defects, especially PDA
Huseynova I.1.*, Baylarov R.O., Namazova B.A., Karimova A.A., . . .

Valiyeva K.T., Huseynova A.B., Amrahova F.B. (patent ductus arterlosus) IS an |mportant
Azerbaijan Medical University, Department of | Children’s diseases risk factor for NEC. Congenita| heart

“E-mall drlahass@gmal.com defects (including PDA) cause inadequate

© ATUJ and The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to theoriginal author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article’s Creative Commons licence,
unlessindicated otherwise in a credit line to the material. If material is notincluded in the article’s Creative Commons licence and
your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
uniLZaRaAYCANTIEE directly from the copyright holder. To view a copy of thislicence, visit http://creativecommons.org/licenses/by/4.0/.
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blood flow distribution, trigger an immune
response, stimulate inflammatory
mediators, and cause damage and
necrosis of the intestinal mucosa, ultimately
leading to necrotizing enterocolitis [3].
According to recent literature data, the
mortality rate of NEC in children with
congenital heart defects is high, reaching
25% [4].

Considering all this, we found it important to
study risk factors in our study in order to
improve early diagnosis of the disease in
premature infants with suspected NEC.
The above-mentioned confirms the
relevance of the current study and creates
a basis for conducting research in this
aspect.

The aim of the study: To determine the
role of congenital heart defects in the
development and progression of the
disease in premature infants with
suspected signs of necrotizing enterocolitis.
MATERIALS AND METHODS

The study is based on the results obtained
from studying the role of congenital heart
defects in the development of the disease
in premature infants with initial suspicion of
NEC.

The study was conducted at the Scientific
Research Institute of Pediatrics named
after K.Y. Farajova, Republican Perinatal
Center, Baku Medical Plaza, Maternity
Hospital No. 5 named after Sh. Alasgarova
(2020-2023). 88 prematurely born children
were involved in the study. Of these, 43
were girls and 45 were boys. Mean
gestational age - 31.03+2.68 weeks
(meantSD), median 31.50 weeks;
(minimum 26 weeks, maximum 36 weeks);
mean weight 1478.3+464.35 (meantSD);
median 1440.00; minimum 800g, maximum
2500g. Of these children, 29 (32.5%) were
confirmed with NEC diagnosis, while in 59
(67.1%) the diagnosis were denied. The
mean gestational age of children with
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confirmed NEC 31,17+3,07 weeks

(MeantSD), mean weight 1590,34+5349
(MeantSD), the children with denied
diagnosis of desease the mean gestational
age was 31+2,50 weeks (MeantSD), body
weight 1423,3+420g.

The diagnosis of NEC was confirmed based
on clinical, laboratory and instrumental
indicators. In all patients, abdominal
distension, feeding intolerance, vomiting,
(mainly with bile), blood in the stool, apnea,
etc. were taken as the initial clinical signs of
NEC.

Exclusion criteria from the study:

- congenital and chromosomal anomalies;
- infants without suspicion of NEC during
the first 3 weeks.

The Chi-Square (X2) test was used to
compare categorical variables obtained
from the study, and p<0.05 reflected the
statistical significance of the difference.
Statistical processing of the indicators was
carried out in the Windows SPSS20
system. The arithmetic mean (based on all
the quantitative indicators we received -
mean (average indicator); SD - how much
the indicators differ from the mean square
difference) and the minimum and maximum
indicators were given.

RESULTS AND DiSCUSSION

There are several studies that indicate that
there is a direct relationship between the
persistence of fetal blood circulation in the
early neonatal period in premature infants,
the development of necrotizing enterocolitis
in cases where the foramen ovale and the
patent ductus arteriosus remain open [5, 6].
In our study, no such relationship was noted
between the presence of patent ductus
arteriosus and the confirmation of the
diagnosis of NEC. According to several
literature data, no statistically significant
relationship was noted between congenital
heart pathologies and NEC [7].
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Also, since the most common pathology
found during echocardiography
examination is Il degree of tricuspid
regurgitation, we tried to study the
significance of this pathology in the
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confirmation of the diagnosis of NEC, and it

was found that this degree of tricuspid
regurgitation was also  statistically
insignificant in the confirmation of the
diagnosis of NEC.

With denied diagnosis NEC

Graph 1. Frequency of cardiac pathologies in children with suspected necrotizing

enterocolitis by subgroup (in %)

Thus, as can be seen from this study, we
did not find an association between
congenital heart defects and the
development of necrotizing enterocolitis in
our study. Congenital heart defects, by
impairing mesenteric perfusion, lead to
prolonged hospitalization and increased
risk of death in children with NEC [8].
Therefore, their investigation as a risk factor
in patients with suspected NEC is important
and vital.
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ANADANGOLM® URSK QUSURLARI NEKROTIK ENTEROKOLITIN RiSK FAKTORU KiMi

Hiiseynova I.I.*, Baylarov R.O., Kerimova A.A., Namazova B.A., Valiyeva K.T.
Azerbaycan Tibb Universiteti, | Usaq xastsliklori kafedrasi
*E-mail: dr.ilaha83@gmail.com

Xulasa

Magaleda nekrotik enterokolite (NEK) subhasi olan vaxtindan avvel dodulmus usaglarda xastaliyin
amala galmasinda anadangalma Urak qusurlarinin risk faktoru kimi rolunun éyrenilmasi hagqinda
malumat verilmisdir. Tadgigata NEK slibhasi olan har iki cinsden 88 usaq daxil edilmisdir. Kontrol qrup
kimi vaxtindan avval dogulmus 30 serti-saglam usaq goéturdimusdir. NEK-s subhasi olan 88 usagdan
43-0 qiz, 45-i ise oglan olmusdur; kontrol qrupda ise usaglarin 15-i qiz, 15-i ise oglan olmusdur.
Nekrotik enterokolitin inkisafi ile agiq arterial axacaq (PDA), trikuspid ¢atismazlig,oval daliyin agiq
galmasi kimi Urak qusurlari arasinda alage dyranilmisdir.

Tadgigat gostarmisdir ki, NEK-a slibha olan vaxtindan avval dogulan usaqglarda Urak qusurlarinin
xastaliyin amala gelmasinda risk faktoru kimi rolu geyd olunmamisdir.

Belalikla, aparilan taedgigatin naticalerine asasen demak olar ki, NEK-a subha olan vaxtindan avval
dogulmus usaqglarda Urek qusurlari xasteliyin diagnostikasinda risk faktoru kimi  ahamiyyat
dasimamisdir.

Acar sozlar: nekrotik enterokolit, vaxtindan avvel dogulanlar, anadangalma Urak qusurlari
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BPOXOEHHbIE MOPOKWU CEPALA KAK ®AKTOP PUCKA HEKPOTUYECKOIO
OHTEPOKOJIUTA

lycetiHosa U.N.*, Batinapos P.O., Kapumosa A.A., Hama3soea B.A., Benuesa K. T.
AsepbaltidxaHckuli MeduyuHckul YHusepcumem, [Jemckue 6onesHu |
*E-mail: dr.ilaha83@gmail.com

Pe3tome

B cratbe npegctaBneHa uHgopmaums o6 nccnegoBaHMM ponn BpPOXAEHHbIX MOPOKOB cepAua Kak
hakTopa pucka pa3BuTusa 3aboneBaHns y HEQOHOLLEHHbIX AeTel C NOAO3PEHNEM Ha HEKPOTUYECKUIA
aHTepokonut (H3K). B nccnegosaHne 6oinn BrntoveHbl 88 geten obomx NONOB C NOLO3PEHMEM Ha
H3K. B kadyecTBe KOHTPOSIbHOW rpynnbl 661 B3siThl 30 YCNOBHO 340POBbIX HEAOHOLLEHHbIX AeTen. U3
88 peten ¢ nogospeHnem Ha HIOK 43 6binm geBoykamu n 45 — manbymkamm; B KOHTPONbHOW rpynne
15 peten ObInNM geBo4YkamMn U 15 — mManbymMkamu.

Bbina m3yyeHa B3aMMOCBA3b MeXAy Pa3BUTMEM HEKPOTU3MPYHOLLEro 3HTEPOKONMTa U NOpOoKamu
cepaua, Takumm Kak OTKpbITbI apTepuanbHbin npotok (OAIlT), TpukycnnaaneHas HeAOCTaTOMHOCTb U
OTKpbITOE OBasfbHOE OTBEPCTHE.

WccnegoBaHve nokasano, 4TO MOPOKM cepAaua He urpaloT ponu haktopa pucka pasBuTUS
3aboneBaHns y HEQOHOLLEHHbIX AeTen C NOA03PEHNEM Ha HEKPOTUINPYIOLLINIA SHTEPOKOSNT.

Takum 06pa3omM, Ha OCHOBaHUK pPe3yrnbTaTOB UCCEAOBaHUA MOXHO CKa3aTb, YTO NMOPOKU cepAaua He
UrpatoT ponu hakTopa pucka B AnarHocTuke 3aboneBaHns y HEAOHOLWEHHbIX AeTeN C NOAO03PEHNEM
Ha HEKPOTU3MPYHOLLNIA SHTEPOKONNT.

KnrouyeBble cnoBa: HEKPOTU3UPYIOLMIA SHTEPOKONUT, HEOQOHOLLEHHbIE OETWU, BPOXOEHHbIE MOPOKU

cepaua.
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CONGENITAL METABOLIC AND ENDOCRINE DISORDERS IN INFANTS
HOSPITALIZED IN CRITICAL CONDITION

Azizova N.A.1%

Abstract

Congenital metabolic and endocrine disorders, many of which are inherited, are characterized by
disturbances in biochemical pathways and, when not diagnosed early, may lead to life-threatening
metabolic decompensation. The limited implementation of neonatal screening programs may result in
delayed diagnosis of these conditions and the development of critical illness. The aim of this study was
to analyze the structure and clinical characteristics of metabolic and endocrine disorders identified in
children under one year of age admitted to the intensive care unit in critical condition.

Retrospective and prospective data of 1,256 patients under one year of age admitted to the intensive
care unit in critical condition and diagnosed with congenital anomalies during the period 2019-2022
were analyzed. Among these patients, congenital metabolic and endocrine disorders were confirmed
in 90 cases (7.2%). These disorders were most frequently detected in the age group of 29 days to 6
months (52.2%). Boys constituted 65.6% of the patients. In 80% of cases, the diagnosis was
established in the intensive care unit. Among metabolic and endocrine disorders, cystic fibrosis
(31.1%), glucose-6-phosphate dehydrogenase deficiency (25.5%), congenital hypothyroidism (14.4%),
and congenital adrenal hyperplasia (6.7%) predominated. The mortality rate was 15.6%.

Metabolic and endocrine disorders, if not diagnosed early, may lead to the development of critical
illness during infancy and are associated with a high risk of mortality. Expansion of neonatal screening
programs and improvement of early laboratory diagnostic capabilities may play a crucial role in
reducing hospitalizations due to metabolic decompensation and lowering mortality risk.

Keywords: congenital metabolic and endocrine diseases; neonatal screening; critical condition.

INTRODUCTION

According to the classification of the World and functional defects. Congenital

Health Organization, congenital anomalies metabolic and endocrine diseases, many of

are divided into two main groups: structural which are inherited, represent a group of
functional anomalies and are considered
one of the major causes of life-threatening
clinical conditions in early childhood.

Yazigma ugln slage: According to various epidemiological

Azizova N.A.1% . . .

1 Azerbaijan Medical University, Department of Pediatrics | StUdleS, the overall incidence of Congenltal

2 Scientific Research Institute of Pediatrics named after K.Y. metabolic disorders, many of which are

Farajova; . . . . .

*E-mail: dr.narmin.azizova@gmail.com inherited, is estimated to be approximately

50.9 per 100,000 live births (approximately
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one case per 2,000 newborns) [1].
Epidemiological data indicate that the
prevalence of inherited metabolic disorders,
a subset of congenital metabolic diseases,
varies by type: amino acid disorders occur
in approximately 1 in 8,257 newborns,
organic acidemias in 1 in 18,165, and fatty
acid oxidation defects in about 1 in 7,569
newborns [2]. The implementation of early
neonatal screening programs plays a
crucial role in the timely detection of these
diseases.

Inherited metabolic disorders, a subset of
congenital metabolic conditions, are
characterized by defects in multiple
biochemical pathways and comprise a
broad and heterogeneous nosological
spectrum. These conditions include
disorders of amino acid metabolism
(phenylketonuria, maple syrup urine
disease, tyrosinemia, and homocystinuria),
carbohydrate metabolism disorders
(glycogen storage diseases, galactosemia,
fructose intolerance, and fructose-1,6-
bisphosphatase deficiency), congenital
disorders of protein  glycosylation,
lysosomal storage diseases,
mucopolysaccharidoses,
oligosaccharidosis, sphingolipidoses,
mitochondrial  diseases, peroxisomal
enzyme deficiencies, and carnitine
transport defects [3]. These pathologies
may affect multiple organs and systems
and can lead to severe metabolic
decompensation at an early stage of life.

In  Azerbaijan, the lack of full
implementation of expanded neonatal
screening  programs  for  metabolic

disorders—patrticularly the absence of
systematic mass screening using the heel-
prick blood test—often leads to delayed
diagnosis of these conditions. As a result, a
significant proportion of patients are
admitted to intensive care units later in life
in critical condition due to metabolic
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decompensation.  Systematic  national
statistical data on this issue remain limited.
However, a report presented by UNICEF
indicates noticeable fluctuations in the
indicators of endocrine system diseases,
metabolic  disorders, and nutritional
disorders among children aged 0-13 years
during the period of 2017-2022,
highlighting the growing relevance of
metabolic health problems [4]. These
findings emphasize the importance of
studying the causes of hospitalizations
associated with metabolic decompensation
and the need for early diagnosis.

The aim of this study was to analyze
metabolic disorders detected in children
under one year of age admitted to the
intensive care unit in critical condition,
based on retrospective and prospective
data during the period 2019-2022.

MATERIAL AND METHODS
Retrospective and prospective data of
1,256 patients under one year of age
admitted to the intensive care unit in critical
condition and diagnosed with congenital
anomalies between 2019 and 2022 were
analyzed. Among the studied cohort,
congenital metabolic and endocrine
disorders were confirmed in 90 patients
(7.2%), and the present study was based
on the analysis of these cases.

RESULTS

Congenital metabolic and endocrine
disorders were confirmed in 90 patients
(7.2%).

The distribution of these disorders

according to age at diagnosis showed that
30 cases (33.3%) were identified within the
first 28 days of life, 47 cases (52.2%)
between 29 days and 6 months, and 13
cases (14.4%) between 6 and 12 months of
age (Px* < 0.001). The mean age at
admission to the intensive care unit was 48
days (range: 18-116 days).
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According to gestational age, 21 patients
(23.3%) were born prematurely, while 69
patients (76.7%) were born at term. In
terms of sex distribution, males
predominated, accounting for 59 cases
(65.6%), while females constituted 31
cases (34.4%) (Px? = 0.426).

Analysis of the causes of admission to the
intensive care unit showed that 54 patients
(60%) were hospitalized for reasons
unrelated to the underlying metabolic and
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endocrine disorders, 32 patients (35.6%)

were admitted due to complications
associated with these conditions, and 4
patients (4.4%) were hospitalized with
suspected congenital anomalies.
Regarding the location of diagnosis, these
disorders were identified in 18 patients
(20%) in maternity hospitals, whereas in 72
patients (80%) the diagnosis was
established in the intensive care unit.

Table 1. Structure of metabolic and endocrine disorders identified in the study (n = 90).

Metabolic disorder N %
Cystic fibrosis 28 31.1
Glucose-6-phosphate dehydrogenase deficiency 23 25.5
Congenital hypothyroidism 13 14.4
Congenital adrenal hyperplasia 6 6.7
Other metabolic disorders 20 22.3

Analysis of the nosological structure of
functional anomalies demonstrated that
cystic fibrosis was identified in 28 patients
(31.1%), glucose-6-phosphate
dehydrogenase deficiency in 23 patients
(25.5%), congenital hypothyroidism in 13
patients (14.4%), congenital adrenal
hyperplasia in 6 patients (6.7%), and other
metabolic disorders in the remaining cases.
Compared with the practically healthy
control group, these indicators were
statistically significantly higher (Pu < 0.001)
(Table 1). In some cases, extended
metabolic investigations could not be
performed due to the severity of the clinical
condition or technical limitations. In
addition, rare pathologies were combined
under the category of “other metabolic
disorders” in order to ensure statistical
reliability.

According to the structural characteristics of
the anomalies, isolated metabolic and
endocrine disorders were observed in 68
patients, whereas a combination of
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structural anomalies and metabolic and
endocrine disorders was identified in 22
patients. Among the associated structural
anomalies, congenital heart defects were
detected in 12 patients (13.3%), digestive
system anomalies in 8 patients (8.9%),
nervous system anomalies in 3 patients
(3.3%), and syndromic conditions, including
Down syndrome, in 3 patients (3.3%).

The mean duration of stay in the intensive
care unit was 8 days (p = 0.303). Among
patients with metabolic and endocrine
disorders, mortality was observed in 14
cases (15.6%) (Px? = 0.594).

Most cases were of metabolic origin and
were associated with clinical manifestations
such as neurological impairment, metabolic
decompensation, and signs of multiple
organ dysfunction at the time of admission.

DISCUSSION

Congenital metabolic and endocrine
disorders, many of which are inherited,
when not diagnosed at an early stage, are
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often accompanied by life-threatening
episodes of metabolic decompensation and
represent a  significant cause  of
hospitalization in critical condition. Neonatal
screening programs play a crucial role in
the early detection of these disorders. Heel-
prick blood screening in newborns is
considered the primary method for initial
diagnosis; however, the composition of
screening panels varies between countries.
In suspected cases, diagnostic confirmation

may require a range of laboratory
investigations, including blood glucose,
serum ammonia, acid—base balance,

electrolytes, lactate, liver function tests,
serum amino acids, tandem mass
spectrometry, carnitine levels, acylcarnitine
profile, and urinary organic acids.

Patients with metabolic disorders have
been reported to have an increased risk of
mortality, particularly during the neonatal
period, when metabolic decompensation
and multiple organ dysfunction are most
likely to occur. However, only a proportion
of deaths are directly attributable to the
underlying metabolic disorder.

According to national data, congenital
anomalies account for a substantial
proportion of intensive care admissions,
among which metabolic diseases represent
approximately 7.2% of cases.

The results of the present study
demonstrated that congenital metabolic
and endocrine disorders were identified in
7.2% of children under one year of age
admitted to the intensive care unit in critical
condition. The fact that more than half of the
cases were detected within the first six
months of life indicates that these disorders
frequently manifest with early clinical
decompensation. The observation that a
considerable proportion of patients were
initially hospitalized for reasons unrelated to
congenital anomalies but were
subsequently diagnosed with metabolic
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disorders highlights the non-specific clinical
presentation and associated diagnostic
challenges.

In the present study, 80% of diagnoses
were established in the intensive care unit,
reflecting limited availability of early
screening and primary  diagnostic
capabilities. This finding suggests that
critical conditions often develop as a
consequence of delayed detection and
underscores the importance of expanding
neonatal screening programs.

Among metabolic and endocrine disorders,
cystic fibrosis, glucose-6-phosphate
dehydrogenase deficiency, congenital
hypothyroidism, and congenital adrenal
hyperplasia were the most prevalent
conditions. In some cases, etiological
clarification remained incomplete due to
limited  diagnostic  resources. The
association of these conditions with
neurological impairment, metabolic
acidosis, hypoglycemia, and multiple organ
dysfunction requiring intensive care is
consistent with previously reported findings.
The mortality rate of 15.6% observed in the
present study confirms that metabolic and
endocrine disorders are associated with a
high risk of adverse outcomes. Compared
with previously reported data, these
findings further emphasize the importance
of intensive care management in this
patient population.

CONCLUSION

The present study demonstrated that
congenital metabolic and endocrine
disorders constitute a significant proportion
of cases among children under one year of
age admitted to the intensive care unit in
critical condition. The predominance of
early clinical manifestations highlights the
critical importance of timely diagnosis. The
fact that the majority of diagnoses were
established in the intensive care unit
indicates the insufficient implementation of
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neonatal screening programs and early
diagnostic strategies. The non-specific
clinical presentation contributes to delayed
recognition and the development of critical
conditions.

Expansion of neonatal screening programs,
improvement of early diagnostic
capabilities, and implementation of a
multidisciplinary approach are essential for
reducing morbidity and mortality in this
patient population.
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METABOLIK V@ ENDOKRIN POZGUNLUQLAR
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Xulase

Anadangelma metabolik ve endokrin pozgunluglarin eksariyyati irsi xarakter dagiyir, biokimyavi
metabolik yollarin pozgunlugu ile xarakterize olunur ve erken diagnostika olunmadiqda hayati tehlike
yaradan metabolik dekompensasiya ile naticalena biler. Neonatal skrining programlarinin mahdud
tatbigi bu patologiyalarin gec diagnostikasina va kritik veziyyatlerin inkisafina sebab ola bilar.
Tadqigatin magsadi kritik vaziyystda reanimasiya sdbasina gabul edilen 1 yasadek usaglarda agkar
olunan metabolik ve endokrin pozgunluglarin strukturunu va Klinik xtsusiyyatlerini tahlil etmak
olmusdur.

2019-2022-ci iller arzinde kritik veziyyetde reanimasiya sdbasine gebul edilmis ve anadangalma
anomaliya diagnozu qoyulmus 1 yasadek 1256 xastanin retrospektiv ve prospektiv malumatlari tahlil
edilmisdir. Bu xestalerin 90-da (7,2%) anadangslma metabolik ve endokrin pozgunluglar
tasdiglenmisdir. Bu pozgunluglar an ¢ox 29 gin—-6 ay yas intervalinda agkarlanmisdir (52,2%).
Xastalorin 65,6%-ni oglanlar taskil etmisdir. Hallarin 80%-da diagnoz reanimasiya sobasinda
goyulmusdur. Metabolik va endokrin pozgunluglar arasinda kistik fibroz (31,1%), glikoza-6-
fosfatdehidrogenaza gatismazhgi (25,5%), anadangalma hipotireoz (14,4%) ve anadangslma adrenal
hiperplaziya (6,7%) Ustunlik toskil etmisdir. Letalliq gostaricisi 15,6% olmusdur.

Metabolik ve endokrin pozgunluglar erken diagnostika olunmadiqda sidemar dovrdae kritik vaziyyatlarin
inkisafina ve yuksak 6lim riskina sabab ola bilar. Neonatal skrining programlarinin genisloendiriimasi
vo erkan laborator diagnostika imkanlarinin artirimasi metabolik dekompensasiya ile slagadar
hospitalizasiya ve 6lum riskinin azaldilmasinda mihdm rol oynaya bilar.

Acar sozler: anadangalma metabolik ve endokrin xastelikler; neonatal skrining; kritik veziyyat.

BPOXXOEHHbIE METABOJIMYECKUE N QHOAOKPUHHBLIE HAPYLLUEHUSA Y OETEWN,
roCrnMTANUM3NPOBAHHbLIX B KPUTUHECKOM COCTOAHUN

A3usoea H. A%

' AszepbatioxaHckuti MmeduyuHcKull yHusepcumem, kagpedpa demckux 6onesHel |
2HayuyHo-uccrnedosamerbckuli uHecmumym neduampuu umeHu K.51. ®apadxeeol
*E-mail: dr.narmin.azizova@gmail.com

Peslome

BpoxaeHHble MeTabonuyeckme W 3HAOKPUHHbIE HApPYLIEHWUsl, MHOrME U3 KOTOPbIX WUMEHT
HacneaCTBEHHYI NPUPOAY, XapakTepusylTCs HapyleHUsMU OUOXMMUYECKUX NyTel U npwu
OTCYTCTBMM paHHEW [OMarHOCTUKM MOryT TMPUBOAUTL K >KU3HEeyrpoxawowen metabonmyeckon
aekomneHcaumn. OrpaHM4eHHOe BHeApPEHME MporpamMm HEeOHaTarlbHOrO  CKPUHMHIA  MOXET
cnocobcTBOBaThL MO3OHEN OUArHOCTUKE OAHHbIX COCTOSIHUA M PasBUTUIO KPUTUYECKUX COCTOSIHUN.
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Llenbto HacTosiwero uccrneaoBaHUs SBUMCA aHamnu3 CTPYKTYPbl U KIMHUYECKUX XapaKTePUCTUK
MeTabonnyecknx U 3HOAOKPUHHbBIX HapyLUeHWN, BbISBMEHHbIX Y AeTen B BO3pacTe A0 OA4HOro roaa,
rocnuTanmM3MpoBaHHbIX B OTAENEHNE NHTEHCUBHOW Tepanuu B KPUTUHECKOM COCTOSHUMN.
lMpoBeneH peTpOCNeKTUBHLIA U MPOCMNEKTUBHLIN aHanuM3 AaHHbix 1256 nauMeHTOB B BO3pacTe [0
OHOro roga, rocnUTannsaMpoBaHHbIX B OTAENEHNEe UHTEHCUBHOWN Tepanun B KPUTUYECKOM COCTOSIHUM
C OMarHo30M BpOXAeHHoW aHomanuu B nepuog 2019-2022 rr. Y 90 naumeHTtoB (7,2%) 6binn
NOATBEPXAEHbl BPOXAEHHbIE MeTabonuMyeckne u 3SHOOKPUHHbIE HapyweHus. Hambonee wvacto
AaHHble HapyLLeHWs BbISBNSANUCHL B BO3pacTHOM rpynne oT 29 aHen ao 6 mecsaues (52,2%). Manb4mkn
coctaBunu 65,6% naumeHtoB. B 80% cnyyaesB gnarHo3 Obinl yCTaHOBIEH B OTAENEHUN NHTEHCUBHOM
Tepanun. Cpean metabonnyecknx n SHAOKPUHHBLIX HapyLweHun npeobnaganu mykosucumaos (31,1%),
aecvumt  rnoko3o-6-cocataerngporeHasbl  (25,5%), BpoxXOeHHbIM runotupeo3  (14,4%) n
BpOXAEHHas runepnnasns HagnoveyHukos (6,7%). MNMokasaTtensb netanbHocT coctaBmn 15,6%.
MeTabonuyeckne n aHAOKPUHHbIE HAPYLLUEHMS NPY OTCYTCTBUN PaHHEN ANAarHOCTMKN MOTYT NPUBOANTb
K pasBUTUIO KPUTMYECKMX COCTOSIHUA B FPyAHOM BO3pacTe M acCouUMpOBaHbl C BbICOKUM PUCKOM
netanbHOro ucxoga. PacwwupeHne nporpamMm HeoHaTanbHOr0 CKPUHWHIA M COBEPLUEHCTBOBAHUE
BO3MOXHOCTEN paHHen nabopaTopHOW AMAarHOCTUKM MOTYT CbIrpaTb KMAYEBYH POfib B CHWKEHUU
YyacToTbl rocnuTanusaumi, O0OYyCNOBMEHHbIX MeTabonMyecKkon AeKoMNeHcaunen, N yMeHbLUEHUU
YPOBHSI NIeTanbHOCTW.
KnrouyeBble cnoBa: BpOXAeHHble MeTabonuyeckme M 3HAOKPUHHbIE 3aboneBaHns; HeoHaTarbHbIN
CKPVHUHT; KPUTUYECKOE COCTOSIHME.
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