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AND ADAPTATIVE MECHANISMS IN PUERPERAL INFECTIOUS
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Abstract. Postpartum infectious complications are a major cause of maternal morbidity and may progress to sepsis.
This study evaluated 186 women, comparing conventional therapy (82) with additional adaptive-support interventions (104).
Endometritis was most frequent. Patients with complications showed increased proinflammatory cytokines, endotoxinemia,
immunosuppression, and neuroendocrine disturbances. The integrative therapy improved outcomes.

Keywords: postpartum infectious complications, systemic inflammatory response syndrome, cytokines,
endotoxinemia, immunosuppression.

Introduction. Puerperal infectious continue to represent a major global public health concern, ranking among
the leading causes of severe maternal morbidity and preventable maternal deaths [15, 17]. Maternal sepsis remains one
of the principal direct causes of maternal mortality worldwide, with puerperal infections constituting a substantial
component of this pathological spectrum [13].

Despite advances in antibiotic prophylaxis, refinements in surgical technique, and improvements in
contemporary obstetric care, postpartum infections persist as a significant contributor to maternal morbidity,
particularly in the context of rising caesarean section rates [2, 17].

Postpartum infections encompass a broad spectrum of clinical entities - puerperal endometritis, surgical site
infections, mastitis, pelvic peritonitis, and obstetric sepsis - all underpinned by complex pathogenetic mechanisms
involving the interplay between microbial factors, the anatomical and physiological particularities of the puerperal
period, and the patient’s immune status [7, 15].

The postpartum period is characterized by the presence of an extensive uterine wound surface following
placental separation, associated with decidual necrosis, accumulation of lochia, and alterations in local vascularization.
These conditions create a favorable environment for bacterial colonization and proliferation [15].

According to the data presented by Stephens and Barton, the principal pathogenetic mechanism underlying
postpartum endometritis is the ascending spread of polymicrobial vaginal flora into the uterine cavity, particularly in
situations where mechanical barriers are compromised (premature rupture of membranes, prolonged labour, repeated
intrauterine manipulations) [15].

The microbiology of puerperal infections is typically polymicrobial, involving both aerobic and anaerobic bacteria -
Streptococcus spp., Staphylococcus spp., members of the Enterobacteriaceae family, and Bacteroides spp. - with synergistic
interactions among these microorganisms potentiating both the local and systemic inflammatory response [7, 16].

Tita and Andrews emphasize that the presence of anaerobic flora is associated with more severe clinical
presentations, owing to their enhanced capacity for tissue invasion and toxin production [16].

Caesarean section constitutes the most significant risk factor for the development of postpartum infectious
complications. Recent evaluations indicate that the risk of endometritis is 5-20 times higher following caesarean
delivery compared with vaginal birth [2, 17]. Al-Khayat and colleagues highlight that surgical intervention results in
additional tissue trauma, hematoma formation, and the creation of dead space, together with impairment of local
defense mechanisms, thereby facilitating bacterial colonization and subsequent dissemination of infection [2].

© Mihalcean Luminita, Ostrofet Constantin, Trusevici-Cojocaru Anna /
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In clinical practice, postpartum complications may evolve from localized infections to severe systemic
involvement. Mihalcean and colleagues demonstrated a direct pathogenetic correlation between multiple perinatal
infections and the development of severe sepsis associated with multiple organ dysfunction syndrome (MODS),
underscoring the progressive nature of the systemic inflammatory cascade [10]. This pathogenetic model confirms that
a localized infection may rapidly progress to a systemic process in the absence of timely therapeutic intervention.

Beyond local factors, the pathogenesis of postpartum infectious complications is closely linked to the specific
characteristics of the maternal immune response. Pregnancy is characterized by a distinct immunological adaptation aimed
at promoting fetal tolerance, with a predominance of humoral immunity and relative attenuation of cell-mediated immune
reactivity [8]. Mor and Cérdenas describe the postpartum period as a phase of immunological readjustment, during which
transient imbalances in host defense mechanisms may occur, thereby increasing susceptibility to infection [11].

Pro-inflammatory cytokines play a central role in pathogenesis, particularly interleukin-1 (IL-1), interleukin-6
(IL-6), and tumor necrosis factor-alpha (TNF-a), which mediate the systemic inflammatory response [14]. Rudd and
colleagues emphasize that excessive activation of these mediators may precipitate systemic inflammatory response
syndrome (SIRS) and subsequently obstetric sepsis [14].

Bacterial endotoxins - especially lipopolysaccharides derived from Gram-negative organisms - are pivotal in
triggering macrophage and endothelial cell activation, leading to a massive release of inflammatory mediators,
complement activation, and endothelial dysfunction [10]. Singer and colleagues demonstrated that this systemic
activation may result in increased vascular permeability, hypotension, coagulopathy, and multiple organ dysfunction -
hallmark features of sepsis [3].

In the obstetric context, Bauer and colleagues demonstrated that the physiological hemodynamic changes of
pregnancy and the postpartum period may mask the early manifestations of sepsis, thereby delay diagnosis and
adversely affecting prognosis [9]. The clinical cases reported by Mihalcean and colleagues further corroborate this
observation, describing the evolution of severe postpartum sepsis secondary to a deep vaginal hematoma, in which the
infectious process progressed rapidly and required complex multidisciplinary management [5]. These findings
underscore the critical importance of early recognition of occult infectious foci during the postpartum period.

Another important element is the role of vaginal and uterine microbiota. Chen and colleagues demonstrated
that vaginal dysbiosis and colonization with antibiotic-resistant strains may disrupt the local ecological balance and
increase the risk of persistent or recurrent postpartum infections [1]. Furthermore, coinfections and complex microbial
interactions may potentiate the inflammatory response and complicate the clinical course.

Maternal comorbidities significantly influence pathogenesis. Diabetes mellitus, obesity, anemia, and preeclampsia
are associated with endothelial dysfunction, impaired microcirculation, and reduced phagocytic capacity, thereby
increasing both susceptibility to infection and disease severity [9, 13]. Furthermore, obesity is correlated with a chronic
pro-inflammatory state, which may amplify the inflammatory response in the setting of a postpartum infection [14].

Regarding therapeutic management, several authors have highlighted the importance of organ-preserving
surgical approaches in women presenting with puerperal complications following caesarean section, emphasizing the
need for an individualized strategy aimed at maintaining reproductive function whenever feasible [8, 12].

The imbalance between pro-inflammatory and anti-inflammatory mechanisms represents a critical turning point
during postpartum infectious complications. Several authors describe a phase of secondary immunosuppression that may
follow an intense inflammatory activation, thereby increasing the risk of secondary infections and a protracted clinical course.
In obstetrics, this phenomenon may account for the persistence of infection or the occurrence of late complications [4, 8].

Therefore, the pathogenesis of postpartum infectious complications must be approached in an integrative
manner, encompassing the interplay between microbial factors, postpartum tissue changes, the specific features of the
maternal immune response, endotoxin-mediated activation, and the influence of maternal comorbidities. A
comprehensive understanding of these mechanisms is essential for the development of modern therapeutic strategies
aimed not only at eradicating the infectious agent, but also at modulating the inflammatory response and preventing
progression to sepsis and multiple organ dysfunction.

Collectively, these considerations indicate that current concepts regarding the pathogenesis and mechanisms
underlying the development of inflammatory processes in puerperal women warrant further in-depth investigation to
establish an optimal therapeutic framework. This constituted the primary objective of our research.

Aim of the study: to analyze the development of postpartum infectious complications not solely as a
progression of infection, but also from the perspective of the host response, as a clinical expression of systemic
inflammatory response syndrome (SIRS).

Materials and Methods. The study was designed as a comparative clinical investigation evaluating the
effectiveness of therapeutic interventions administered to patients with postpartum infectious complications. The
research aimed to assess the impact of incorporating additional therapeutic measures intended to enhance the
organism’s adaptive capacity, in comparison with standard conventional treatment.

Study Population. A total of 186 puerperal women diagnosed with postpartum infectious complications were
enrolled in the study. The patients were allocated into two groups: comparison group — 82 patients who received
exclusively conventional treatment, in accordance with standard therapeutic protocols applied in postpartum infectious
pathology and main group — 104 patients in whom, in addition to the standard therapeutic regimen, adjunctive measures
aimed at enhancing the organism’s adaptive capacity were incorporated.
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From a socio-biological perspective (age, area of residence, obstetric status) and a clinical standpoint (type and
severity of infectious complications, timing of symptom onset), the two groups were comparable, with no statistically
significant differences identified at baseline evaluation.

Research Methods. Patient assessment included comprehensive general and obstetric clinical examination,
standard paraclinical investigations (hematological and biochemical analyses, inflammatory markers), evaluation of
clinical evolution under treatment, monitoring of complications and duration of hospitalization.

Therapeutic efficacy was assessed by comparing the dynamics of clinical and paraclinical parameters between
the two groups, as well as by evaluating the duration of symptom resolution and the frequency of potential
complications. Statistical data processing was performed using standard statistical methods, with determination of the
significance of intergroup differences.

Results. The most frequent postpartum complication was endometritis (86.2% in the main group and 81.4% in
the comparison group), followed by perineal wound infection. The control group consisted of 48 puerperal women with a
physiological course of the postpartum period. In addition to standard clinical investigations, all patients underwent
specialized assessments, including measurement of serum pro-inflammatory cytokines (IL-1, IL-6, TNF) using solid-phase
enzyme-linked immunosorbent assay (ELISA), detection and quantification of endotoxin by the activated particle method,
determination of total serum protein and protein fractions, as well as C-reactive protein levels. Immune status was
evaluated based on immunogram reflecting both humoral and cellular immunity, together with assessment of complement
component C5. The leukocytic intoxication index (LIT) was calculated according to the I. 1. Kalf-Kalif formula.

Neuroendocrine regulatory status was assessed by electroencephalography and by measuring serum levels of
ACTH, prolactin, cortisol, estrogens, and progesterone.

The obtained results demonstrated a significant increase in serum concentrations of pro-inflammatory
cytokines in affected patients compared with healthy puerperal women. Particularly notable was the elevation of TNF,
whose concentration increased 2.5-fold.

Endotoxin was detected in minimal concentrations in only 4 (14.2%) clinically healthy puerperal women,
whereas in most patients (85.6%) with a complicated postpartum course, endotoxin levels reached activation grades I1—
I11 (30125 IU/mL). The presence of endotoxemia was associated with an increased leukocytic intoxication index (LII)
and elevated C-reactive protein levels.

Immunogram parameters revealed a reduction in immune defense even among clinically healthy puerperal
women, while the development of infectious complications was accompanied by a pronounced aggravation of
immunodepression.

Electroencephalographic changes and alterations in hormonal levels indicated disturbances in neuroendocrine
regulation of a compensatory nature, with the most significant changes observed in prolactin and cortisol concentrations.

Discussion. The findings of our study confirm the complex and multifactorial nature of postpartum infectious
complications, supporting the contemporary concept that these conditions should be analyzed not solely as an
expression of microbial aggression, but also as a manifestation of a systemic host response involving inflammatory,
immune, and neuroendocrine mechanisms.

The high prevalence of postpartum endometritis observed in both groups (over 80%) is consistent with data
reported in the literature, which identify this entity as the most common form of puerperal infection [7, 15]. The
mechanism of ascending polymicrobial vaginal flora into the uterine cavity, as described by Stephens and Barton,
accounts for the high incidence of this pathology, particularly in the setting of disrupted anatomical barriers and the
presence of an extensive uterine wound surface following placental separation. The polymicrobial nature of postpartum
infections, emphasized by Tita and Andrews, provides a pathophysiological explanation for the intensity of the systemic
inflammatory response observed in our study [15, 16].

The significant elevation in serum concentrations of pro-inflammatory cytokines (IL-1, IL-6, TNF-a), with a
2.5-fold increase in TNF levels, confirms intense activation of the systemic inflammatory cascade. These findings are
consistent with the pathogenetic model described by Rudd and colleagues [14], which highlights the central role of
cytokines in triggering systemic inflammatory response syndrome (SIRS).

Concurrently, the elevated endotoxin levels detected in most patients (85.6%) support the involvement of
endotoxin-mediated mechanisms in pathogenesis. This observation aligns with the findings of Singer and colleagues [6,
7], who demonstrated that lipopolysaccharides derived from Gram-negative bacteria may initiate an amplified systemic
inflammatory response, with the potential to progress to sepsis and multiple organ dysfunction.

The presence of endotoxemia, associated with an increased leukocytic intoxication index and elevated C-
reactive protein levels, confirms the existence of an active systemic inflammatory response. These findings support the
progressive model described by Mihalcean and colleagues, according to which a localized postpartum infection may
rapidly evolve into severe systemic forms in the absence of effective control of the inflammatory process [10].

A particularly important aspect highlighted by our study is the aggravation of immunodepression in the context of
infectious complications. While clinically healthy puerperal women already exhibited a degree of reduced immune reactivity—an
observation that may be explained by the postpartum immunological readjustment described by Mor and Cardenas—this
immunodepression was markedly more pronounced in patients with a complicated clinical course [11]. These findings support
the hypothesis of a secondary immunosuppressive phase following the initial inflammatory activation, a phenomenon described
in recent literature, which may account for the persistence or progression of the infectious process [4, 8].
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The neuroendocrine disturbances identified through EEG changes and significant variations in prolactin and
cortisol levels confirm the interdependence between the immune and neuroendocrine systems. Cortisol, known for its
immunomodulatory effects, may further exacerbate immunosuppression in the context of an intense systemic
inflammatory response.

These observations are consistent with the findings of Bauer and colleagues, who emphasize that the
physiological hemodynamic and hormonal particularities of the postpartum period may influence the clinical
presentation and potentially mask the onset of severe complications [9].

The role of endotoxin and complement activation (C5) identified in our study supports the involvement of
endothelial dysfunction and complement system activation in the progression of complications, a mechanism described
by Singer and colleagues [3]. In this context, it becomes evident that mere eradication of the causative pathogen is not
always sufficient to halt the inflammatory cascade; modulation of the host response is likewise required.

By incorporating adjunctive measures aimed at enhancing the organism’s adaptive capacity in the main group,
our study addresses the need, highlighted in literature, for an integrative therapeutic approach. The data reported by Al-
Khayat and colleagues regarding the impact of surgical interventions on tissue integrity, together with observations on
the role of maternal comorbidities, support the concept that maternal vulnerability results from a complex interplay
between local and systemic factors [2, 9, 13].

Overall, the findings of our research confirm that the development of postpartum infectious complications
cannot be explained solely by the presence of a microbial pathogen. Rather, they reflect a profound imbalance between
pro-inflammatory and anti-inflammatory mechanisms, between immune activation and the subsequent phase of
secondary immunosuppression, as well as a significant involvement of the neuroendocrine system.

Thus, the data obtained supports the contemporary concept outlined in the Introduction, according to which the
management of postpartum infectious complications should be directed not only toward infection control, but also toward
modulation of the inflammatory response and support of the organism’s adaptive mechanisms. Such an approach may
contribute to preventing obstetric sepsis and multiple organ dysfunction syndrome, thereby improving maternal prognosis.

Conclusions. The results of the conducted research demonstrate the involvement of all major regulatory systems
of the puerperal organism in response to the invasion of an infectious agent and allow postpartum complications to be
interpreted as a manifestation of the early stage of systemic inflammatory response syndrome (SIRS).

Approaching the pathogenesis of postpartum infectious complications from the perspective of SIRS enabled us
to develop a therapeutic complex which, while maintaining adequate antimicrobial therapy, placed particular emphasis
on modulation of the regulatory systems of the puerperal organism. Clinical validation of this therapeutic approach
demonstrated superior efficacy compared with conventional treatment modalities.
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Abstract. Intrahepatic cholestasis of pregnancy (ICP) is a pregnancy-associated liver disorder characterized
by maternal pruritus and elevated serum bile acids, with generally favorable maternal prognosis but significant
perinatal risks. This narrative review analyzes current evidence regarding the pathophysiological mechanisms of ICP,
available pharmacological treatment, and the impact of bile acid levels on neonatal outcomes. Adverse outcomes —
including stillbirth, preterm birth, and respiratory distress syndrome—are strongly correlated with serum bile acid
concentrations above 100 umol/L, through mechanisms such as fetal arrhythmias, placental vasoconstriction, and
impaired surfactant secretion. Management requires individualized monitoring of bile acids, administration of
ursodeoxycholic acid for maternal symptom relief, close fetal surveillance, and consideration of delivery at 36-37
weeks in severe cases to reduce fetal risk.

Keywords: Intrahepatic cholestasis of pregnancy, bile acids, neonatal outcomes, stillbirth, preterm birth,
ursodeoxycholic acid.

Introduction. In our days intrahepatic cholestasis of pregnancy (ICP) is a unique, reversible disorder linked to
gestation which is characterized by pruritus and elevated liver function tests, a great impact on neonatal outcomes
associated with a high incidence of adverse results [15]. First mention of these symptoms was described seventy years ago
by Svanborg and Thorling as a periodically pattern among pregnant women who presented in the third trimester intense
pruritus and jaundice with spontaneous resolution after birth [2, 35]. Nowadays intrahepatic cholestasis of pregnancy (ICP)
is a liver disorder without inflammation or proliferation of mesenchymal cells, characterized by pruritus of palms and
soles, sometimes extended to the other parts of body which increased its intensity on night. Also called ictus gravidarum,
can have a significant impact on fetal morbidity after 36 weeks of gestation and neonatal outcomes [18].

On the other hand, biochemical profile of these disease is defined by elevated liver function tests (LFTs) and/or
elevated serum bile acids (BA) [10].

ICP has an estimated 0.5-1% of the global population affected, ranges from 0.6% in Oceania to rates of 3% to
5% in parts of Asia, Europe and South America with a great incidence in late autumn and winter in temperate climates
[3, 13]. The relationship between the considerable prevalence of ICP in different geographical areas, seasons and ethnic
groups reveals differences in genetic susceptibility and environmental factors. Knowing as a reversible condition for
mothers, ICP often resolve rapidly after childbirth without long-term health risks, but the condition is associated with
substantial perinatal morbidity [10].

A recent study revealed associations between maternal hypercholanemia and increased risks of spontaneous
preterm birth, low weight at birth, meconium-stained amniotic fluid, high rates of ICU admission with neonatal respiratory
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distress. When serum bile acid concentrations exceed 100 umol/L intrauterine fetal demise need to be consider [34].

Literature data tend to evaluate the degree of ICP through the spectrum of biochemical analyses and the
clinical symptoms of the mother without including neonatal results in the classification of the disease. This scientific
essay aims to shed light on the pathophysiology of ICP and its direct influence on the intrauterine state of the fetus and
the neonatal outcome. At the same time, pharmacological intervention and timing of birth were analyzed in terms of
their influence on the intrauterine condition and neonatal outcomes. To highlight conclusive data we have used recent
guidelines, large cohort studies, historical and newer approach of bile acid pathophysiology in pregnancy. Data have
been collected through January 2026 based on a searched on the Google Scolar, PubMed and ACOG.

1. Pathophysiology. The major role in maintaining bile acid homeostasis is played by the enterohepatic circuit.
Synthesis of bile acids is maintained by a negative feedback trough the farnesoid X receptor (FXR) which is activated
intracellular by bile acids. FXR plays a different role: in liver down-regulates cholesterol 7 alpha-hydroxylase
(CYP7AL) and limit future bile acid synthesis, meanwhile in the ileum stimulates the production of fibroblast growth
factor 19 (FGF19) with a hormonal potential on suppression hepatic bile acids synthesis [8]. Through enterohepatic
circuit 95% of bile acids are reabsorbed in the terminal ileum by apical sodium-dependent bile acid transporter
(ASBT), returned to liver via portal vein and entered into hepatocytes through sodium taurocholate cotransporting
polypeptide (NTCP) and organic anion transporting polypeptides (OATPs) [20, 30].

In our days four pathways of bile acids synthesis from cholesterol are known, two primary and two minors are
described in literature:1) the neutral one is initiated by enzyme CYP7A1 mentioned above and predominates in human;
2) the acid one is conducted by mitochondrial sterol 27-hydroxylase (CYP27A1); 3) the 25-hydroxylase pathway active
in the liver and peritoneal macrophages; 4) and the 24-hydroxylase pathway occurring exclusively in the brain, in
neurons and astrocytes [10, 20].

The neutral pathway produces the principal bile acids like cholic and chenodeoxycholic. After production they are
conjugated to glycine or taurine. Conjugation improved their solubility and with bile salt export pump (BSEP) help, bile
acids are secreted into the bile ducts and stored in gallbladder. During food intake they are expressed into the duodenum,
where they play a key role in the emulsification and facilitation lipids and lipophilic vitamin absorption [20].

2. Etiology. We must look on ICP like a multi-factorial disease and not just a simple dis-regulation in acids bile
homeostasis. Ongoing evidence demonstrates the impact of genetic susceptibility, hormonal and microbiome imbalance,
placental alteration, dysfunction of immune system, susceptibility to environmental factors and iatrogenic influence [28].
All these factors acting together pictured clinical and labs modification of ICP in predisposed pregnancies.

The geographic prevalence of ICP reveals the genetic susceptibility of some ethnic groups. Genetic
susceptibility is confirmed by studies conducted on monozygotic and dizygotic twins, as well as the analysis of family
history which revealed frequent involvement of pregnant women who know that their mothers or sisters have presented
ICP. The support the hypothesis of genetic involvement in the mechanism of bile acid secretion and circulation as a key
factor in the etiopathogenesis of ICP [13].

Mutations in 2 genes: 1) ABCB4{ATP-binding cassette, subfamily B, member 4} which encodes multidrug
resistance protein 3 (MRP3), a canalicular phospholipid floppase essential for the formation of protective bile micelles,
mutation of this gene was identified in up to 15-20% of women with ICP, and mutation of ABCB11 gene ,which
encoding the bile salt export pump, have been found in very severe, recurrent or early-onset cases [34].

The hormonal imbalance in ICP is manifested not by the high levels of estrogen and progesterone in
pregnancy, but by the accumulation of specific metabolites with cholestatic action that modify the enterohepatic circuit
by influencing the receptors involved in the negative feedback of bile acids.

Thus, sulphated progesterone metabolites such as epiallopregnanolone sulphate and allopregnanolone sulphate
apply inhibitory effects on the farnesoid X receptor, disrupt bile acid efflux, nurture intrahepatic retention that leading
to a cholestatic phenotype in genetically susceptible women [6]. On the other hand, high levels of 17p-estradiol during
late trimester interact with FXR reducing transporter expression at the hepatocyte canalicular surface and impairing
compensatory bile acid efflux into the systemic circulation [7].

A healthy intestinal microbiome in pregnancy tends to possess a hydrolase activity on bile salts facilitating
their deconjugation and excretion into the intestinal lumen. On the other hand, alteration of the intestinal microbiota has
been observed in pregnant women with ICP with the proliferation of Bacteroides fragilis species that possess
hydrophobic actions on bile salts and incresed their hepatotoxic and cholestatic action. The observations tend to position
intestinal dysbiosis in ICP not as a secondary effect of the disease but as one of its etiological factors [10, 13, 34].

We tend to believe that the placenta represents the passive barrier between mother and fetus, forgetting that it is a
separate organ that reacts to bilateral changes in the homeostasis of the pregnant woman and the fetus. In the case of
mothers affected by ICP, the placenta is overloaded by the excretion of bile acids, in addition to undergoing structural and
molecular changes that compromise its barrier function and expose the fetus to high concentrations of bile salts [21].

The first placental mechanism affected is the transport of bile acids via OATP1A2 and OATP1B3 receptors,
thus the transport of fetal bile acids to the maternal system is reduced and the fetus is receiving the double load of its
own and maternal bile acids [2]. The second mechanism affected is the enzymatic one such as SRD5A1 and AKR1C2
which contributes to the local synthesis of sulphated progesterone metabolites, which exert an inhibitory action on FXR
and alter the circuit of steroid metabolites potentiating their cholestatic effect [14]. Last comes the placental
restructuring at the histological level characterized by reduced intervillous space, an increased prevalence of syncytial
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knots and enhanced capillary growth within terminal villi. This characteristic pattern for intrauterine hypoxic conditions
tends to show the vasoconstrictive effect of bile acids on the intervillous circulation [20].

The immunological profile of pregnant women with ICP shifts from an anti-inflammatory Th2-profile to a
Th1 pro-inflammatory one due to the synthesis of cytokines such as tumour necrosis factor-alpha (TNF-a), interferon-
gamma (IFN-y), interleukin-6 (IL-6) and interleukin-12 (IL-12), alongside decreased levels of interleukin-4 (IL-4) and
transforming growth factor-beta 2 (TGF-B2), affecting the maternal - fetal immune tolerance and promoting systemic
inflammation [1, 20, 41].

Environmental factors such as the cold season, a diet low in selenium and zinc leading to low levels of
glutathione in the maternal body, low serum levels of vitamin D during conception and pregnancy lead to increased
oxidative stress in pregnant women affected by ICP [14]. Some of medications prescribed in pregnancy like antibiotics
(azithromycin, amoxicillin), proton pump inhibitors (lansoprazole, omeprazole) and high doses of progestogen
hormones used IVF-assisted pregnancies, have a more pronounced cholestatic and hepatotoxic action in population
susceptible to ICP [22, 37, 39]

3. Clinical Presentation and Diagnosis

The onset of cholestasis gravidarum is characterized by the appearance of cutaneous pruritus localized on the
palms and soles, especially at night, with a tendency to spread over the entire body without underlying skin lesion and
association with systemic illness [36]. Typical these symptoms resolve in several days after birth and supports the
diagnosis of ICP. Sometimes symptoms of intrahepatic cholestasis of pregnancy include jaundice of the skin, intense
coloration of urine, steatorrhea, right upper quadrant discomfort and fatigue but these are rare. It remains unclear which
biological changes appear first, clinical signs or bile acids elevation [12].

An analysis of the guidelines reveals different approaches regarding the level of bile acids detected in the blood
and the necessity in fasting before collecting samples. The European Association for the Study of the Liver accepts a
non-fasting total bile acid level of 10 umol/L or greater in the presence of pruritus as sufficient for diagnosis while the
UK, Australian and Canadian recent guidelines recommend a higher threshold of 19 umol/L or greater for non-fasting
samples because of the influence of postprandial bile acid fluctuations.

The classical approach of the diagnostic ICP remains the general acceptation on the serum level of bile acids.
Thus, the pathology studied is classified by the authors according to the level of bile acids in mild 10-39 umol/I;
moderate 40-99 pmol/l and severe >100 pumol/l [32]. Where the risk of adverse perinatal outcomes appears to increase
substantially, by levels greater than 100 pmol/L [32].

If the bile acid levels are within the reference range, but the clinical picture persists, the general
recommendation is to repeat the tests in two weeks. Other changes in the biochemical analysis are the elevation of
transaminases up to 10-20 times their normal value, which often occurs before the elevation of bile acids. Alkaline
phosphatase which is elevated in the third trimester of pregnancy is not specific for ICP.

Because the symptoms of ICP are similar to other liver diseases, it is necessary to make a differential diagnosis
with diseases such as hyperemesis gravidarum, acute viral hepatitis, autoimmune hepatitis, Wilson's disease, primary
sclerosing cholangitis, primary biliary cirrhosis, symptomatic cholelithiasis, cytomegalovirus, Epstein-Barr infection,
acute fatty liver of pregnancy, HELLP syndrome and drug-induced hepatitis. Each of the conditions listed above has
diagnostic criteria compared to ICP [35].

Considering the toxic action of bile acids on the intrauterine state of the fetus, at the first suspicion of ICP,
careful monitoring of the pregnant woman and initiation of pharmacological treatment as soon as possible are
necessary. Current recommendations regarding the management of pregnant women with ICP provide the following:

e Measurement of serum bile acid levels and liver transaminases is recommended in patients with suspected
ICP (Grade 1B).

e Ursodeoxycholic acid (UDCA) is recommended as the first-line therapy for the treatment of maternal
symptoms of ICP (Grade 1A).

e Antenatal fetal surveillance is suggested at a gestational age when delivery would be undertaken in response
to abnormal fetal testing, or at the time of diagnosis if the diagnosis is established later in pregnancy (Grade 2C).

e For patients with total bile acid levels >100 pmol/L, delivery is recommended at 36 0/7 weeks of gestation
due to the substantially increased risk of stillbirth at this gestational age (Grade 1B).

e In patients with bile acid levels <100 umol/L, delivery is recommended between 36 0/7 and 39 0/7 weeks
of gestation (Grade 1C).

e Administration of antenatal corticosteroids for fetal lung maturation is recommended when delivery occurs
before 37 0/7 weeks of gestation, if not previously administered (Grade 1A).

e Preterm delivery before 37 weeks of gestation is not recommended in patients with a clinical diagnosis of
ICP without laboratory confirmation of elevated bile acid levels (Grade 1B) [24].

4. Neonatal Outcomes in ICP. Preterm birth in ICP is the most common neonatal complication in ICP.
Preterm birth in ICP happened due to the exaggerated expression of oxytocin receptors potentiated by high levels of bile
acids in maternal blood, as well as their vasoconstrictive action on the chorionic veins, leading to fetal distress that
induces emergency termination of pregnancy. Even moderate elevations in serum bile acid concentrations (20—39
umol/L) are associated with increased incidence of spontaneous preterm birth [8].

A sure sign of fetal distress is the presence of thick meconium. Its incidence in births of mothers affected by
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ICOP is very high due to the action of bile acids on the fetal enteric nervous system. Bile acids tend to increase gut
mobility and relax anal sphincter; both facilitate the passage of meconium into the amniotic liquid. These factors
impose to continuous fetal monitoring and timely delivery because the risk of meconium aspiration and neonatal
respiratory distress [42].

The incidence of intrauterine fetal death (stillbirth) in severe ICP is 3.4% compared with general population
0,3%. The main mechanism implicated is bile acid toxicity on the fetal myocardium leading to fetal atrial flutter and
supraventricular tachycardia, PR interval prolongation and altered heart rate variability. The fetal myocardial
performance index (MPI), particularly the left ventricular modified MPI (LMPI), has been studied as a marker of fetal
cardiac dysfunction in intrahepatic cholestasis of pregnancy, but in the absence of standardized cut-off values limits
wide use in clinical approach was denied [42].

The most common neonatal complication of children born to mothers with ICP is respiratory distress syndrome
(RDS) with a prevalence of 17-29% compared to the general population. The mechanism responsible for RDS is the
accumulation of maternal bile acids in the fetal circulation and the impairment of surfactant secretion by activating
phospholipase A2, leading to degradation of phosphatidylcholines and impaired alveolar stability, as well as triggering
inflammatory responses via macrophage activation [17].

In 2008 De Luca proposed to stratify neonatal risk prospectively and a predictive score for neonatal RDS, integrating
maternal serum bile acid concentration, duration of exposure and gestational age at delivery, calculated as follows:

RDS risk score = [maternal bile acids within 24 h of delivery (umol/L) x exposure time (number of days
between ICP diagnosis and delivery)]/gestational age at delivery (days)

A score > 9 identified infants at high risk of RDS, with sensitivity of 85% and specificity of 87%, supporting
its clinical utility in decision-making regarding antenatal corticosteroids and mode/timing of delivery [11].

In conclusion, children born to mothers diagnosed with ICP are twice as frequently admitted to the neonatal
intensive care unit (NICU) for care given to prematurity, respiratory distress, meconium aspiration, congenital
pneumonia, and nervous system disorders.

A study conducted in Sweden before the introduction of ursodeoxycholic acid (UDCA) as first-line therapy
elucidated a delay in neuromotor development in children born to mothers with ICP [30].

5. Therapeutical management. Pharmacological use of ursodeoxycholic acid (UDCA) which is a hydrophilic
(non-toxic) bile acid that replaces hydrophobic (toxic) bile acids in human bile, thereby reducing hepatocyte damage,
remains to be the first line therapeutic approach. UDCA helps to reduce maternal pruritus and normalize lab findings.
Unfortunately, this pharmacological agent has no effect on the intrauterine fetal’s condition [5].

In refractory cases some experimental agents like including S-adenosylmethionine (SAMe), cholestyramine,
guar gum and active charcoal are used. But these agents have been studied with inconsistent results and are not
routinely recommended due to limited efficacy and potential side effects [38].

Thus, in cases refractory to treatment, assessing the optimal time for delivery is essential. And when bile acids
values exceed 100 pumol/L, fetal demise becomes crucial for delivery. Stronger recommendation is planned delivery
between 36 and 37 weeks in pregnancies complicated by severe ICP or earlier if risk factors such as fetal distress, twin
gestation or preeclampsia are present. In case of mild disease (bile acids < 40 umol/L), expectant management until 38
weeks is preferred.

Based on the above, it is up to the clinician to quantify the risk of premature birth versus the risk of prolonged
exposure of bile acids to the fetus [25].

6. Future approach. The main interest of ICP evolution is to find the point of onset of fetal distress. Several
studies have analyzed the involvement of the fetal heart in ICP, thus altering CTG variability, supraventricular
arrhythmias, and modified myocardial performance index (mMPI) which was assessed echocardiographically.
However, the data need to be studied in larger cohorts to be included in current guidelines.

New pharmacological agents need to be studied and evaluated for their effects in pregnancy. Among those
obeticholic acid and norucholic acid (norUDCA) are being investigated. They have been shown to improve bile transport
mechanisms affected in ICP and have anti-inflammatory action. However, there is little data on their use in humans.

7. Conclusion. Nowadays intrahepatic cholestasis of pregnancy is a well-known condition with a major impact
on the fetal condition and subsequently on the health of the newborn. The pathogenetic mechanisms of bile acids lead to
premature birth with all of the neonatal complications associated with it, intrauterine growth restriction, low birth
weight, heart rate disorders such as intraparum bradycardia, dense amniatic fluid, up to intrauterine fetal death when
bile acids exceed 100 pmol/L.

Ursodeoxycholic acid remains the only valid preparation with a dual benefit on maternal pruritus and
choleretic action. However, the reduction of the clinical picture in the mother is not conclusive with the condition of the
fetus once the oxidative and proinflammatory mechanisms of ICP have been initiated. Additional therapies such as
rifampin need to be evaluated for safety in pregnancy, while markers such as fetal myocardial performance index need
to be approved for widespread use.

Thus, to improve perinatal outcomes, pregnant women suspected of having ICP require strict evidence,
individual approach to the case, fetal monitoring through CTG and velometric indices, as well as finding the right time
for delivery. Future studies are needed to evaluate the mechanisms that indicate the subtle onset of fetal distress for an
active management which will reduce the toxic action of bile acids on the fetus [39].
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Annomayun. Bnympuneuénounviti  xonecmasz 6epemennocmu (BXB) — smo 3abonesanue neuenu,
accoyuuposannoe ¢ OepemMeHHOCMbIO, XAPaKMepuzyioueecs: KOJICHbIM 3Y00M Yy Mamepu U NOSblUeHUeM YPOGHS.
JHCENYHBIX KUCIOM 6 CHIBOPOMKE KPOGU, NPU OMHOCUMENbHO ONIACONPUAMHOM NPOSHO3€ OISl MAMEPU, HO 3HAYUMENbHbIX
NepUHAMANbHLIX — puckax. B Odannom  mappamusnom 0630pe  aHATUBUPYIOMCS — COBPEMEHHble  OdHHble O
namogusuonocuueckux mexanuzmax BXb, cywecmeyrowux ghapmaronozuueckux memooax iedenus u IusHUU YPOGH:.
JHCENUHBbIX ~ KUCIOM HA HeOHamanbHvle UCXo0bl. Hebaazonpusmmuvle UCX00bl, BKIIOUAS MEpmMEOPOdICcOeHUe,
npesicoegpementsie poobl U CUHOPOM ObIXAMENbHBIX PACCIMPOUCME, MECHO KOPPEIUPYIOm ¢ KOHYeHmpayueli JCeniHbx
Kuciom 6 coigopomke Kposu eviwe 100 mrkmonv/n 6ciedcmeue maxKux MexaHusmos, Kax emanvivie apummuu,
naayenmapHas — 6a30KOHCMpUKyus U Hapyuwienue cekpeyuu cypgaxmanma. Taxmuxa 6edenuss mpebyem
UHOUBUOYANUSUPOBAHHO20 MOHUMOPUHSA YPOBHA JHCENUHBIX KUCTIOM, HA3HAYEHUs YPCOOE30KCUXONIeB0U KUCIOMbL O
obnecueHUsl CUMNIMOMO8 Y Mamepu, MmujameibHo20 HAOII0OeHUs 3a COCMOSHUEM NI00A U PACCMOMPEHUs 80NPOcd O
poodopaspewenuu Ha 36—37 nedene cecmayuu 8 MANCENLIX CLYUAAX C YENbIO CHUIICEHUS (DemallbHO20 PUCKA.

Knrwouegvle cnosa: emympuneyéHounvlii xonecmas 0OepemMeHHOCMU, JiCeNdHble KUCIOMbl, HEeOHAmAalbHble
UCXO0ObL, MEPMBOPOICOCHIUE, NPEHCOEBPEMEHHBIE POObL, YPCOOE30KCUXONe8ast KUCIOMA.
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Annomayusn. Bzeecu 15 aymowmammos naxmobaxmepuii (Lb), gvioenennvix uz 61omonog moicmou Kuwiku
30 orcenwun pepmunvHo2o 8o3pacma, UCNOIBL308ANU O/l NEPOPALLHOU CAHAYUU TAOOPATOPHBIX Mblulell ¢ OUcCOU030M
moacmoul kuwiku. OyeHKka COCMOSHUSL MECMHO20 YUMOKUHO8020 cmamyca 8 Konpoguiempamax 0o npuema Lb
8biABUNA NpesbiuieHue Oonycmumo2o ypoeus y-H®DH 6o ecex epynnax scueommuwix. Hecmompsi na mo, umo 6
bonvuuHCcmee cayuaes cooepicanue YumoKuHog 00 U NOCie npuema 1aKmoOaxmepuil HAXOOUIOCh 6 Npeoenax
peghepenmubix 3HAUeHUl, 6ce UCNONb306aHHble aymoumammsl LD oxazanu nonoscumenvroe enusnue na geipabomiy
b6onbUUHCIBA  KNIOUeBbIX NpO- U NPOMUBOBOCHONUMENbHBIX YUMOKUHO8 HA MecmHOM ypoene. Pesynomamuvl
ucciedo8anusi NOOMEePOUNU NePCReKMUBHOCHb NEPOPATLHO20 UCNONb3068anus aymowmammos Lb ons xopperxyuu
MecmHOo20 YUMOKUHO8020 oucbananca.

Kniouesvie cnoea: aymowmammvl 1akmodOaxkmepuu, yumoKuHvl, KONPOQUIbMPAmbl Mblliell, MeCmHbIl
YUMOKUHOBYII CMamyc, Oucouos.

BBenenne. Yxy/mieHHe 3KOJOTHYECKOW OOCTAHOBKH, CTPECCHl M HAapyLIEHHE NMHUTaHHWA YacTO NPHBOIAT K
HapymeHuio OajaHca MHUKPOOHOTHI B TOJCTOM KHIIKe. B memsx mojmep:kaHHs 310pOBBSI HACENEHUS M IMOBBIIICHUSI
MIPOAOJDKUTEIBHOCTH JKU3HU KpaiiHe BaKHOM 3ajaueil sBisgeTca pa3paboTka M BHEIAPEHHE B JIEUEOHYIO MPAKTHKY
panMoHaNbHBIX IATOTEHETHYECKH OOOCHOBAaHHBIX CXEM KOPpPEeKIMH M mNpoduiakTuky 1ucono3oB. HawnbGonee
(M3HOIOTMYHBIM CTIOCOOOM BOCCTAHOBIIEHHS 3/J0POBOTO OajlaHCa MUKPOOHOIIEHO3a CUUTAIOTCS NPenapaThl, CHOCOOHbIE
BOCIIOJHATh AC(OUINT WHIWTEHHBIX OaKTEpUil M CTHMYJIHMPOBAaTh Pa3sMHOKEHHE YK€ HMEIOMIMXCS B KHIICYHHKE
COOCTBEHHBIX 3yOHOHTOB [2-5].

[lepcneKTUBHBIM NOAXOAOM B MEPCOHATM3UPOBAHHOW MEIUIMHE IJISI KOPPEKINH MHUKPOOHOIIEHO3a SIBIISETCS
HCTIONb30BaHUE ayTONPOOMOTHKOB, IMOJPa3yMeBAOLIee HCIOIb30BaHHE COOCTBEHHBIX MHKPOOPTaHM3MOB MAIEHTA,
0COOEHHO B ClydasX, KOTJa CTaHIapTHble NPOOMOTHKH HEeI((GEKTHBHBI WM TpeOyercss MakCUMalbHO TOYHOE
BOCCTAHOBJICHHE WHIMBHIyadbHOM MuKpobuotsl [2, 3]. Koppextupyromimii 3pQexT ayTonpoOHOTHKOTEpanuu Ha
OCHOBE JIAKTOOAKTEpHUH NPH MHUKPOIKOJOTHMYECKUX HAPYIICHUSX OIpeaessieTcsl ABYMS KIIOYEBBIMH MEXaHH3MaMHU:
MPOYHOM ajre3ve K CIM3UCTOM W MOAABICHHUEM pOCTa MATOTEHHBIX MHUKPOOPraHu3MoB. BakHoe mnpenmyIiecTBo
MeTOJla — OTCYTCTBHE HETaTHBHOTO BO3/ACHCTBHSA Ha JMUTENHAIBHBIA CIOH M COXpPaHEHHE 3alIUTHOTO CIU3UCTOTO
Oapbepa kumredHnka. Oco0Oro BHMMAaHUS 3aCiTy)KMBaeT WX HMMMYHOCTUMYJHpYOLIas akTUBHOCTb. HepaspeiBHOe
B3aUMO/ICHCTBUE MEXIY KUIIEYHOH MUKPOONOTONH M IMMYHHBIMH KOMIOHEHTaMH, PETYJINPYeMO€E IUTOKMHAMH, JIC)KUT
B ocHOBe (OPMHPOBaHMS ¥ TOJAEPKAHUS TOMEOCTa3a KHIIEYHOro Ouoroma. lI3MeHeHHs B NPOIYKLUH
MIPOBOCTIAJINTEBHBIX [UTOKMHOB HMMMYHOIIUTAMH CIIy)KaT MapKepoM MeTabOJMYEeCKHX IPOLECCOB M Pa3BHUTHSA
BOCHAIUTENbHO-JECTPYKTUBHBIX H3MEHEHMH B TONCTOW Kumike [4]. (DU3MOIOTMYECKHH ypOBEHb LUTOKUHOB Y
3I0POBBIX JIMI] O0ECIe4YMBaeT CTaOMIbHBIH HMMYHHBII OTBET, TOIJa Kak JUCOMO3 BBI3BIBACT IHUCOATAHC WX
conepxanus. [IpoOHOTHKK OKa3bIBalOT HMMYHOMOAYJIMPYIOIIEE IEHCTBUE: KOPPEKTHPYIOT COOTHOIICHUE IOMYIISIIHAN
TUMQOIUTOB U CTUMYJIHPYIOT BBIPAOOTKY ITMTOKHMHOB, ONPENEIIONINX THI MNOSIPU3AIMM NMMYHHOTO OTBETa M
CIOCOOCTBYIOIINX BOCCTAHOBJICHHIO TroMmeocTra3a [4-8]. Ha ceromusmHuii neHP OTCYTCTBYIOT YHHU(HUIIMPOBAHHBIE
KPUTEPHH [JIsI CPaBHUTEIHHON OIICHKH HMMYHOMOIyIHpyonmx 3hdexrtoB mpoduorndeckux Oaxrepuil. Takum
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o0pa3oM, M3y4yeHHE BapHalM{ yPOBHS LIMTOKMHOB B KONPOQMILTPATaX y MOJEIBHBIX XUBOTHBIX IIOCIE BBEACHHS
HCCIENYeMbIX ITaMMOB JIAKTOOAKTEPHH MOXKET CIIY>KHUTh OOBEKTHBHBIM MapKepOM ISl OLIEHKH MEPCIIEKTUBHOCTH UX
NIPUMEHEHHUS B 2y TONPOOHOTHKOTEPAITHH.

Hear wccienoBaHWs: OLEHUTh BJIMSHME [ITAMMOB  JIaKTOOAKTepuid HA  YpPOBEHb Npo- U
MIPOTUBOBOCIIAIUTENBHBIX IUTOKMHOB B KONPO(UIBTpaTax MOJEIbHBIX XKHBOTHBIX U ONPENEIUTh UX 3HAYMMOCTH KaK
MPEIUKTOPOB 3P PEKTHBHOCTH KOPPEKINH MUKPOOHOTO IHcOamaHca.

Marepuaibl 4 MeTOAbl. MaTepHaaoM JUIs NCCIEIOBAHMS CITYKHIN KOIPO(IIBTPATHI TOJOBO3PEIIBIX MBIIICH
o u mocie 24 nHeBHOTO BhIMamBaHus B3Bechio (10 ME) mrrammoB makroGakrepmii (L.plantarum-1, L.crispatus-2,
L.paracasei-4, L.paracasei-5, L.rhamnosus-6, L.gasseri-7, L.plantarum-8, L.gasseri-9, L.sakei-11, L.sakei-12, L.sakei-
13, L.rhamnosus-14, L.paracasei-15, L.plantarum-/5, L.gonsoni-2b), Bbeimenenubix oT 30 OepeMeHHBIX |
HEOCpEMEHHBIX JKEHIIUH (DEepTHIBLHOTO Bo3pacTa. KymbTypbl TakTOOAaKTEpHH, H30JMPOBAHHBIE M3 COJCPKUMOTO
TOJICTOM KHILKH YKEHIIUH, XpaHmwinch Ha cpeae MPC npu temneparype +4°C. Tlepel sKciepuMeHTOM GaKTepUAIbHYIO
Maccy KaJ0M KyJlbTypbl pa3BOAMIN 10 cTaHAapTy MyTHocTH Ha 10 ME B cTepuibHOM ¢u3nonornieckoM pactsope. B
SKCIIEPUMEHTE OBIIO 33aJeHCTBOBAHO KOJMYECTBO T'PYII JKUBOTHBIX, KOHTPYIHTHOE YMCIY INTaMMOB JaKTOOAKTEpUi
(n=15). MpIimm copepXaiuch B KJIETKaX MO 6 INTYK C OJAWHAKOBBIM PAllIOHOM IHTAHUS W CBOOOAHBIM JOCTYIIOM K
Boze. ExxenHeBHO, Ha mpoTskeHMH 24 CYTOK, Kak[as MBI Moiydana nepopansHo mo 0,1 mi (2 xarum) B3BecH
JmakToOaKTepui, YTO B IepecyeTe Ha BEC JKMBOTHOTO COOTBETCTBYeT 15 mosam (mo 5 1mo3 3 pasa B CyTKH),
PEKOMEHIYEMBIM ISl IIPHEMa JIOJSIM. B KaXkmoil rpymimne exXeHelenbHO OCYIIECTBISUIN MyJIOBBIH cOOp COOEP>KUMOTO
TOJICTON KHUIITKH MBIIIEH ¢ TOCIEIYIOIINM ITPOBEICHAEM OaKTEPHOIOTHIECKOTO aHaIN3a.

Pabora ¢ )xuBOTHBIMHU TIpOBOIMIACHE B cooTBeTCTBHH ¢ upexTBoit 2010/63/EC mexmynaponaoit KonBentm
00 oxpaHe >XMBOTHBIX, HCIIOJNB3YEMBIX B HAaYYHBIX IeaX, a Takke cormacHo ['OCT 33215-2014 «PykoBoactBo mo
COJCP)KAaHMIO M YXOLy 3a Ja0OpaTOpPHBIMH JKMBOTHBIMHU. I[IpaBmia o0OpyZoBaHWS NOMELIEHHMH W OpraHW3aluu
npoueayp», Ha ocHoBaHuu IIportokona JlokansHoro stuueckoro komurera npu O®bYH  «PocToBckmit Hay4dHO-
HCCJIEIOBATEIbCKUIT MHCTHTYT MHKpPOOHMOJIOTMHM W mapasurojorun» PocrmorpebHamzopa or 2025 roma. B xone
SKCIEpUMEHTa 00JIb XKMBOTHBIM HE NMpPUYMHsIIACH. [Ipy BhIMaBaHUM B3BECSIMH ayTONPOOHOTHYECKUX JIAKTOOAKTEpHil
HH 0JTHa 0c00b He morubia. KinHuueckux npu3HaKkoB 3a00JI€BaHUN Y MBIIIEH HE BBISBIISLIOCH.

WneHTndukanuio BHIOB HW30JMPOBAaHHBIX KYJIBTYp JIAKTOOAKTEpHH  ONpeNessuii  METOAOM  Macc-
cnekrpomerpurt MALDI-TOF (Bruker). YpoBeHb npo- U IpOTHBOBOCIAIHUTENbHBIX nuToKKHOB: WUJI-1B, NJI-2, NJI-4,
nJI-6, M-8, NJI-10, ®HO-a (paxTop Hekposza omyxonn), UPH-¥ B xonpodminsTparax omnpenensimn meronom UDA B
COOTBETCTBHUH C paHee pa3paOd0TaHHOW HAaMH METOAUKOH [1].

PesyabtaTel uccaegoBanus. C  y4€TOM 3HAUMMOCTH LUTOKMHOBOTO OamaHca iId  IMOAJCPKaHUSA
KOJIOHM3AIIMOHHON PE3NCTEHTHOCTH KHUIIEYHHMKA OBLI MPOBEAEH aHAIN3 LUTOKHHOBOTO CTaTyca B KompoduibTpaTax
SKCTIEPUMEHTANBHBIX MBIIIEH 10 M IOCiIe NEepOpaJbHON CaHAlMM C HCIIOJIb30BAaHHMEM B3Beced 15 ayTomramMMoB.
BblisiBlIeHHBIE N3MEHEHHST YPOBHEH LIMTOKUHOB MPE/ICTaBIICHbI B TA0JHIIE.

Tabnuya
IMoka3aTenn UMTOKHHOB B KONPO(UIbTpaTax Mbllei
10 ¥ nocJie 21-1HeBHOM NepopaJbHOH CAHAUMHY aYTOLUTAMMAMM JAKTO0AKTePUil
Ne nII-1p nJI-2 ni-4 nJI1-6 nJI-8 nJ-10 ®HO-a J5(0) S
mr | 0-11 0-10 rr/mn 0-4 0-10 0-12 0-20 0-8 0-10
aMm | or/mi /M1 /M IIT/MJI /M1 T/ MIT /M1
Ma | mo | moc | mo noc | mo mocne | 1o moc | mo moc | 1o moc | g0 noc | go nocie
Lb e e ne e e e

1 55 | 3,3+ | 42 4+ 6,2 7,3 - 14 3- 0,9 0,5+ | 2,7 4+ 4 5- 15 1,3+
48 | 25+ | 5 16+ | 12 7,3+ 2,3 21+ | 1 1+ 2,3 3,1+ | 3 4- 10 1,3+
46 | 6,5+ | 5 5+ 11 6,0+ 2 19+ | 1 2- 3,6 6,3+ | 4,5 4,9- 13 1+

70 | 6,8+ | 6 5+ 10 9+ 2,2 19+ | 1 15-1] 38 39+ | 4,8 10- 12 1,3+
73 | 6,6+ | 5 18+ | 105 | 7+ 2 35- |14 16- |42 58+ | 3,8 8- 15 1,4+
63 | 6,6+ | 5,8 2+ 6,4 6, 5- 2,1 26- 1|1 15- | 4,6 46+ | 4.8 5- 19 1,2+
56 | 2+ 55 1+ 13 6,4+ 1 18- 1|1 14- | 3,2 51+ | 35 47- |19 1,2+
57 | 4+ 5,9 2+ 11,8 | 6,2+ 1,8 2- 0,8 15- | 3,2 3,6+ | 2,7 13- | 18 0,7+
11126 |18+ |6 16+ | 75 135- | 1,6 2- 1 0,5+ | 2,9 29+ | 5 6- 14 1,2+

12 |23 | 1,7+ | 2 11+ | 77 8,5+ 1,3 16- | 14 0,7+ | 3,4 28- 14 4,7- | 13 1,3+
13 |21 |41+ |9 6+ 10 6,4+ 1,7 25- 114 1+ 3,6 3,7+ | 55 5+ 14 2+

14 |12 | 1,5+ | 55 2+ 11,8 | 6,2+ 1,9 18- |14 1+ 39 33- | 54 4+ 25 1,2+
15 | 20 | 6,7+ | 6 2+ 12,2 | 12,3- 1,6 16+ | 1,4 1+ 3,8 34- |47 3,8+ | 20 1,3+

1- |18 | 14+ |7 15+ |9 113- | 21 15+ | 15 1+ |38 39+ | 4.2 46- | 10 1,3+
0
2- |22 | 13+ |55 2+ 125 | 112+ | 15 12+ | 14 1+ |34 3,5+ | 4,7 4,9- | 10 2+
§
Tpumeuanue: (+)/(-) - 0603HauaArOM ROTOHCUMENLHYIO U OMPUYAMENLHYI) MEHOEHYUI 8 OUHAMUKE USMEHEHUs. YPOBHS YUNOKUHOS
nocie canayuu

RO N0~
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HecMmoTpss Ha pa3sHOHANpaBIEHHOCTb BBISBICHHBIX W3MEHEHWH, MOJIyUYEHHBIE NaHHbBIE CBUAETEIBCTBYIOT O
ONaronpusTHOM BO3JCHCTBMM BCEX, HCIONB3YEMbIX JUIS CaHAllMd ayTOIITAMMOB Ha COCTOSHHE MECTHOTO
LIUTOKMHOBOT'O CTaTyca >KUBOTHBIX. B OOJBIIMHCTBE CiIydyacB cOJep)KaHWE LUTOKMHOB JO M IMOCIE NpUeMa
JakToOaKTepuil HaXOMWJIOCH B Tpenenax pedepeHTHHIX 3HAa4YeHWH. lVckiroueHne BO BCEX BapuaHTaX COCTAaBHIIU
npoBocnanuTeabHble MTOKMHBL UJI-1B, a B ogHOM cityyae (pu Mcrojib3oBaHuM mramma L.plantarum-1) n WJI-2,
KOJIMYECTBO KOTOPBIX 10 KOPPEKIMH 3HAYUTEIHHO IPEBBIIIAT0 KOHTPOJbHBIC 3HaueHUs. [loBBIIIEHHOE comepkaHne
npoBocnanurenbioro ®HO-o GbUI0 BRISIBICHO JHING B ABYX IPYIIAaX MBIIICH, MPHHAMABIINX TaMMbl L.paracasei-5
u L.gasseri-9 CpaBHHTENbHBIN aHAIN3 BEJMYHH MPOTHBOBOCTIANUTENBHOTO MJI-4 TOKa3am, 49To ero HCXOMHBIA |
KOHEYHBI YPOBHHM Y BCEX MBIIIEH MpEBBIIIAN JOIMYCTUMBIE 3HAUCHHA. TeM He MEHee, NepopabHas CaHaIMs OKa3aia
OnmarompusiTHOe Bo3AelcTBHE B 62,5% cirydaeB, KOTAa y >KMBOTHBIX (pUKCHpoBanoch CHWkeHHe yposHa MJI-4.
BbIsiBICHHAs TEHICHIUS KOPPENUPYET C OCIabICHHEM SKCHPECCHH MPOBOCHAIUTENBHBIX MapKEepPOB H IIO3BOJSIET
MPEATONI0XKUTH hopMHupoBaHue Oojee cOaaHCHPOBAaHHOTO HMMYHHOTO OTBETa HA MECTHOM YPOBHE, UTO COTJIACYETCS C
JTAaHHBIMM, TOJIY4YEHHBIMU JPYTMMHU HccienoBatensiMu [7]. B Toxke Bpems mepBONpHUYMHA MOBBIIICHHON NPOIYKLUU
WNJI-4, Oynp TO KOHCTUTYLMOHAIbHBIE OCOOCHHOCTH HMMMYHHOM CHCTEMbI UCIIOIb3YEMbBIX MBILICH MM HAJWYHE Y HUX
CYOKJIIMHMYECKUX BOCHAJIHMTENFHBIX NPOLECCOB, MOAJEKHUT YTOYHEHHMIO B paMKax IIOCIEAYIOMINX HCCIEJOBAaHHH.
HecmoTtps Ha TO, 4TO ypoBeHb IpoTuBOoBocnanutensHoro MJI-10 1o cananum HaxoQwiacs B JUana3oHE JOIIYCTHMBIX
3HaueHWH, B OosbmuHCTBE (86,6%) ciaydaeB Iocne caHauWM HaOMIOJANNCh HCKIIOYHTENBHO ITOJIOKHUTEIBHbIE
n3MeHeHus. Panee B Hammx paborax ObUIO yCTaHOBJIEHO, 4TO ypoBeHb Y-MDH B xompodunbsTparax sSBIseTCs BaXKHBIM
KpPHUTEpHEM, KOPPEIMPYIONINM C M3MEHEHHSIMH B MHKpoOWoMe TojcToi kumkw [1]. B HacTosimem wucciienoBaHum
JAHHBIN TI0Ka3aTellb Hapsgy C APYTHMH TIPO- M TIPOTHBOBOCHAIHMTENBHBIMH IIUTOKMHAMH, CBUAETEIBCTBYET 00
YIyYIICHHH COCTOSHUS LUTOKHMHOBOTO CTaTyca Ha MECTHOM YPOBHE IIOCINIE IEPOPAIILHOTO HCIOJIB30BaHMS B3BECEH
pa3HbIX BHIOB JakToOakTepuil. [Ipn 3TOM BBEIABICHHBIE OCOOCHHOCTH (IOBBIIICHHBIH ypoBeHb MJI-4 u oTnenbHBIE
CjIydyan pocTa HNPOBOCHAIUTEIIbHBIX HHTOKHHOB) Tpe6y10T ):[anLHeﬁmero NU3Yy4YCHUA JId BBIICHCHUSA MCEXaHU3MOB
BO3)1€I7[CTBPI}I ayToIITaMMOB.

3akmouenne. HecMmoTps Ha pa3sHOHampaBIEHHOCTh M3MEHEGHUI OTIENbHBIX IIOKa3aTeliel, Bce
HCIOJIb30BAHHBIC ayTOIITAMMBI OKa3aJik MOJIOKUTCIIbHOC BJIMIHUEC HA MECTHBIHN HHTOKHHOBLIﬁ CTaTyC XUBOTHBIX. 910
TIOATBEPIKAACTCA [[I/IH&MI/IKOﬁ KIIIOYEBBIX TIIPO- W MNPOTHBOBOCHAIUTEIIBHBIX MUTOKWHOB. HepopanLHaﬂ caHanus
ayToIITaMMaM{  JIAKTOOAKTepUH  CIOCOOCTBYeT  HOpMalM3allUd  MECTHOTO  ILUTOKMHOBOrO  Oamanca Yy
SKCTIEPUMEHTANbHBIX JKUBOTHBIX, CHIKAs BBIPQOKEHHOCTh IIPOBOCHAIMTENBHBIX pEaKIMH W TOAJCPIKUBAS
MIPOTUBOBOCIIAJIUTENbHBIE MEXaHM3Mbl. [lomydeHHBIE HaHHBIE ITOATBEP)KAAIOT IIEPCIEKTHBHOCTD HCIIOJIb30BaHUS
N3y4aeMbIX ayTOIITAMMOB ISl KOPPEKIMH IUTOKHMHOBOTO CTAaTyca W MOAJEPKaHNs KOJOHU3AMOHHONW PEe3UCTEHTHOCTH
KUIICYHUKA.
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Abstract. Suspensions of 15 lactobacilli (Lb) autostrains isolated from the colonic biotopes of 30 fertile women
were used for oral sanitization of laboratory mice with colonic dysbiosis. Assessment of local cytokine status in
coprofiltrates before Lb administration revealed elevated y-IFN levels in all animal groups. Although cytokine levels
before and after lactobacilli administration were within reference limits in most cases, all Lb autostrains used had a
positive effect on the production of most key pro- and anti-inflammatory cytokines locally. The study results confirmed
the potential of oral administration of Lb autostrains for correcting local cytokine imbalances.
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Annomayusn. B cmamove uccnedyiomes ocobennocmu 00@hamuHo8o peyisiyuy y WKOIbHUKOS U CIYOeHmOos,
e€ 6536 ¢ YUeOHOU HASPY3KOU U NCUXOIMOYUOHAALHBIM COCMOSHUEM. AHAMUSUPYIOMCS. HEUpoOUoIocudecKue
Mexanuzmbl U nocieocmeusi oucbaranca 00pamunosol cucmemvl 6 odpaszosanuu. Llenv pabomuvl 3axnouaemcs 6
UBYUEeHUU HeUpOPUIUOIOSUYECKUX MEXAHUSMOE O0PAMUHOBOU pe2yIsyul U UX KOPPeuayuro ¢ Y4eOHbiMu U
IMOYUOHATILHBIMU napamempamu y oOyyarowuxcs. Hoeusna ucciedosanusi 3akmiodwaemcst @ mom, Ymo 6nepevie Ha
COUHOU MEMOOUYECKOU OCHO8E NPOAHANUIUPOSAH O0PAMUHOBBLIL CIAMYC O8YX 603PACTIHBIX 2PYAN C YHEMOM GIIUSHUS
HA2PY3KU U IMOYUOHAILHO20 COCMOAHUs. B pabome 6visenenvl u CUCmMeMamu3uposanvl Kiuiodesble (axmopbi
depuyuma doamuna, packpvimovl HEUPOOUONIOSULECKUE MEXAHUSMbL HAPYWEHUT — OM MOJICKYISIPHBIX USMEHEHUU 00
cucmemHbuIX 3pexmos 6 pezyrayuu mMomusayuu U KOSHUMUGHuIX ynkyull. Hccredoganue noomeepicoaem
NPUKIAOHYIO YEHHOCMb OYeHKU O0pAMUHOB020 CMAmMyca: NOAYYeHHble OaHHble NOMO2AIOM  pa3pabamviéams
oughpepenyuposanuvie cmpamezuu 05l COXPAHEHUsL NCUXULECKO20 300P08bsL U NOGbIUEHUS. YUeOHOU NPOOYKMUSHOCHI.

Knwuesvte cnoea: oogamun, KocHumueHvle (QyHKyuu, yueOHAs HAZPY3KA, CMpecc, MOMUBAYUS,
ACUXOIMOYUOHATLHOE COCMOSIHUE.

Hobamun — KiIr04YeBOi HelipoMennarop, peryjIMpyroIUi MOTHBALIMIO, BO3HArpaXkJeHUe, OOy4YeHHe W
SMOLMOHAIBHYIO Peryanuio. B ycnoBusx pocta ydeOHONH HAarpy3KH y MIKOJIBHUKOB U CTYJEHTOB BO3PACTAaET CTPECC U
CHIDKAETCS aJIalTallHOHHBIA pecypc, Npu 3TOM jaucOaiaHc AohaMuHa KOPPEIUPYET C TPEBOXKHOCTBIO, BBITOPAHHEM H
MaIcHueM TPOAYKTHUBHOCTH. M3ydeHwe moaMHHOBOTO CTaTyca OTKPHIBAeT IyTH K IMEPCOHATHM3AIMKA OOYJIeHHS H
COXPaHEHMIO NICUXUYECKOTO 310POBbS.

JodamuH cuHTe3upyeTcs B HEMpoHax roJIOBHOTO MO3Ta, II€ y4acTBYeT B Iepeaade UMITybcoB, n BHe LIHC —
B HAJNOYEYHHKAX, MOUKAX U KHUIIEYHHKE, TJ€ PEryIUPYET CEPJECUHO-COCYAUCTYIO U ApYyrue cucTeMsl opranusma. Kax
TOPMOH OH BJIMSIET Ha apTepHalibHOE JaBJICHUE, CEPACUHYIO NesTesbHOCTh, pabory XXKT, modyeunyro ¢misTpannio u
BBIBEZICHHE HaTpHs. B MIOKOBEIX cuTyalmsx BHIOpoc JoaMHuHa IIOMOTAET aIalTHPOBATHCS K TSDKENBIM ycioBusaM. Kak
HelipoMenuaTop oH (POpMHUPYET MOTHBALIMIO, YYBCTBO Y/IO0BOJILCTBHS, SMOLMOHAIBHBIEC PEAKIIMU M OLIYIIEHUE Harpa bl
[9, c. 658].

Uccnenyemsiit  HelipomenmaTop  oOpa3dyeTrcss B~ OpraHmsMe B pesyinbTare  (DepMEHTaTHBHOTO
JIeKapOOKCHIMPOBAHUS AMUHOKHCIIOTHI L-Tupo3nHa.

Cunre3 nodaMuHa MPOTEKAET B [BA MOCIEAOBATENBHBIX 3Tala B IUTOILIa3Me HelipoHa. CHauana THPO3HUH MOJ

© CepoBa A.A., Cyo6otuna A.Jl., Uneuna H.JI. / Serova A.A., Subbotina A.D., Ilyina N.L., 2026
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JieicTBreM (epMEHTa TUPO3MHIMAPOKCHIIA3bl MIAPOKCHIINpYETCs 10 nurunpokcupenmwiananuna (namee JODA), a
3ateM JJODA-nexapbokcunasa aekapbokcuaupyer JODA, npespaiast ero B fodamus [8, c. 78].

OTOT OMOXMMHUUYECKHI MTPOLIECC NPEUMYIIECTBEHHO JIOKAJIM30BaH B CPEJAHEM MO3re — B U€pHOI CyOCTaHIMK U
BeHTpanbHOU obnactu (VTA). Hapymenuns cunre3a nodaMuHa criocoOOHBI NPOBOLMPOBATH CEPhE3HBIE 3a00JICBAHUS:
Tak, npu Oone3nn IlapkuHcoHa neduIMUT HEHpOMEOMAaTOpa BO3ZHHKACT M3-32 IOBPEKACHHUA N0(aMHHEPTUUECKUX
HEWPOHOB W MPOSBISIETCSI TPEMOPOM, MBIMIEYHOH >KECTKOCTBIO, HAPYIICHUAMH XOIbOBI, PABHOBECHS, a TaKXe
TPYAHOCTAMHU TIpH TIOTaHWU # peun [l, c.48]. Emé omHmM mpuMepoM CIy)KUT CHHOPOM Ae(UINTa BHUMAHHUS
rurepaktuBHOCTH (C/IBI), pasBuTHE KOTOPOTO, IO COBPEMEHHBIM NPEACTABICHHSAM, MOXXET OBITH CBS3aHO C
TeHETHYECKN 00YCIOBICHHBIM nedunurom nohamuna [4, c. 56].

CymiecTByeT IITh OCHOBHBIX THIOB J0(GaMHHOBBIX penentopoB (D1-DS5), xoTopble aensT Ha ABE TPYIIIBI:
D1-nono6usie (D1 n DS) u D2-nopo6usie (D2, D3 u D4). D1-mogo6HbIe perenTopbl akTUBUPYIOT aAeHWIATIUKIA3Y U
YCUIIMBAIOT BHYTPHUKJIETOYHBIH curHan tAM®, Toraa xak D2-nogoOHbIe OAABISIOT aKTHBHOCTD a/ICHUJIATIUKIIA3bl U
cHmxkaoT ypoBHH HAM®. HepaBHOMepHOE pacmpeleneHne 3THX PEleNnTOpOB B MO3re OOYCIOBIMBAET 30HAIBHYIO
cnennduky nodpamuHeprudeckoit mepenaan [12, c. 106].

Tak, B cTpmaryme (XBOCTaToe SIpO, CKOpIyIa) HMMeeTcs BBICOKas IUIOTHOCTE D1 m D2 pemenrtopos,
KPUTHYECKH Ba)KHBIX JJISI KOHTPOJIS ABMKEHUH M (DOPMHUPOBaHMS NMpHUBHIUCK. B mpedpoHTanpHON Kope mpeodiafaroT
D1 peuenropsl, ydacTByrome B pabodeld maMsTH, NMPUHATHN PEIICHWH M KOTHUTHBHOM KOHTpoie. JImmOndeckue
CTPYKTYpBHl (IIpHiexamiee sApo, MUHJAJINHA, TUIIOKamMn) cojepkar D2 m D3 penenrtopsl, MOXyIHpyrOIue
MOTHBAIUIO, 3MOLIMOHATBPHOE MOAKPEIICHNEe M (OPMHUPOBAHNE 3aBUCHMOCTEH. B BeHTpanbHOH 001aCTH IMOKPHIIIKH
pacmosioskeHbl D2 ayTopenenTopsl, peryupyroliie BEICBOOOKICHNUE To(paMUHa TI0 TMPUHIMITY 00paTHOU CBsi3u, a D2
PELENTOPHI THITOTATIaMYCa BOBJICUCHBI B PETYIIIIIAIO TOPMOHAIBHON CEKPEIMH M BereTaTUBHBIX GyHKuuii [10, c. 461].

CyliecTByeT 4eThIpe IIaBHbIX JOPAMUHOBBIX ITyTH:

1. Hurpoctpuapsbiii myTs. OH KOHTPOJMPYET ABHIATENbHYI0 AKTUBHOCTh M KOOPIMHAIMIO JBHKECHHI.
[ToBpexneHne 3TOro MyTH CBs3aHO ¢ pa3BuTheM Oone3nu [lapkuHcoHa.

2. Me3onuMOuYecKiid MMyTh, KOTOPBIA MrpaeT BaXKHYIO pPoJib B (QOPMHPOBAHMU YyBCTBA BO3HATPAXKICHUS U
MotuBanuu. HapymieHne paboTBI 3TOTO IMyTH AacCOLMHPOBAHO C 3aBHCUMOCTBIO M PAcCTPOICTBAMU MHIIEBOTIO
MIOBE/ICHHUS.

3. Me30KOpTHKANBHBIH ITyTh, KOTOPBIN BIUSET HAa NCIIOTHUTEIbHBIC (QYHKINN, BHUMAaHHE U pabOvyIo aMsITh.
31ech HapyIICHNs CBS3aHbI C MN30(PPEHUEH U JCTIPECCHIMH.

4. Ty6epourdpyHauOyIspHbIi myTh. OH PEryIupyeT CEeKpEIHIo MPOJNAaKTHHA nepenHel noneit rumodusza [11,
c. 16].

OntuMaibHBI ypoBeHb No(aMHHAa OOECIeYMBACT BBICOKYIO MOTHBALIMIO JIOCTIIKCHHUS, TOCKOJIBKY Yepe3
D,-pernienitops Me301MMONYECKOTO MyTH (TIPEXK/E BCETO B MPUIIEkKAIIEM SAPE) OH KOAUPYET CYOBEKTUBHYIO IIEHHOCTh
HarpaJpl, CTUMYJIMPYs LIeJCHANpPaBICHHOE MOBeAeHNHEe U (HOPMHUPYS yCTOMYMBBIE MOTHBAI[MOHHBIE MIa0noHBL. Kpome
TOrO, 10aMUHOBBIII TOHYC B IIPEPPOHTAIBHON KOpE M MUHAAIEBUIHOM TeJle CIIOCOOCTBYET YCTOWYMBOCTH K CTpEcCy,
TO €CTh IO3BOJISICT A/I€KBATHO OLICHUBATH YIPO3Y, COXPAHATh KOTHUTHBHBIA KOHTPOJb B HANPSDKEHHBIX CHUTYalUsX U
ObIcTpee BOCCTAHABIMBATHCS, PEJOTBpAIasi XpOHU(HUKALUIO CTPECca U AIMOIMOHAIBLHOE BhIropanue. Taxke nodamun
MIOJIJIEP)KUBAET KPEATHBHOCTh M KOTHUTHBHYIO TMOKOCTB: €ro MOXIyJsnusi JIOOHO-TEMEHHBIX ceTel obecrieunBaeT
JIMBEPreHTHOE M acCCOIMAaTHBHOE MBIIUIEHHE, a TaKXXe CIIOCOOHOCTh IIEPEKIIoYaTbCsi MEXKIY MEHTaIbHBIMU
yCTaHOBKaMHM, 0OCOOEHHO B I0pCcOsIaTepaIbHON NPeGPOHTAIBHON KOPE ¥ M0JI0CATOM Telle.

CHikenne 10)aMHUHOBOM aKTHBHOCTH BEINET K IMATOJIOIMYECKUM COCTOSHUSIM: allaTHM U aHTeJIOHUM H3-3a
JUCHYHKIUM ME30JMMOMYECKOTr0 IyTH, YTO CHMXKAET UYYBCTBUTEIBHOCTh IPHJICKALIETO sApa K €CTECTBEHHBIM
HarpaJam M HapyllaeT KOJUPOBaHUE «CUI'HAJa OMIMOKHU MpeACKa3aHusm», CTAHOBSACH HEHPOOHOIOTHIEeCKUM CyOCcTpaToM
nernpeccur. JlebuuuTt nodpamMuHa B ME30KOPTHKAJIbHOM IyTH MPOBOLMPYET MPOKPACTHHALIUIO, TOT/a BO3HHMKAIOT
TPYAHOCTH C IUIAaHUPOBAHHMEM U MPHUHSATHEM peIleHHH, ociabeBaeT paboyass maMsTh, HCKaKaeTCs OLEHKa
JIOJITOCPOYHBIX BBITOJ, & OTKJIA/IBIBAHKE JIeJl YCUIIMBAET YYBCTBO BHHBI M elI€ 0oJblIe CHIKAeT No0(haMUHOBBIH TOHYC.
HaxkoHen, opraHu3M MOKET KOMIIEHCHPOBaTh JeuIuT nodaMuHa Yepe3 MOHUCK «OBICTPBIX» CTHMYJIOB (Upe3MepHOE
MOTpeOJIeHUE CJIAIKOTro, a3apTHBIE WIPBI, OECKOHTPOJIBHBIA CKPOJUIMHI KOHTEHTa), YTO (OPMHUPYET aJINKTHBHOE
NIOBE/ICHHUE: KPAaTKOBPEMEHHBIE BCILIECKH JI0()aMHHA, pa3pylIAlOIIUe €CTECTBEHHBIE MEXaHHW3MBl BO3HATPAXKICHUS H
YCHUJIMBAIOIIKE 3aBUCUMOCT [7, ¢. 46].

B pamMkax HacTosIIero MccienoBaHHsS ObUIO OCYIIECTBICHO M3YYeHHE YPOBHSA AodaMuHa y o0ydarommxcs
JIBYX BO3PAcTHBIX 00pa3oBaTEeNbHBIX KaTeropuil. B BBHIOOpKY BOLUIM HIKONBHUKH 5-9-x KiaccoB (60 yenoBek) u
CTYZIEHTHI 1-2-X KypcOB MEIUIMHCKOTO HHCTUTYTA (60 uesoBek).

O6imast BeIOOpKa cocTaBmiaa 120 YemoBeK ¢ paBHBIM TPEACTABHUTENHCTBOM obemx kateropwii (mo 50 %).
HccnenoBanne COCTOSIO M3 HECKOJIBKHX ITAIOB.

Ha mepBoM sTame OBIIO OpPraHM30BaHO W TPOBEJCHO OHJIANH-TECTHPOBAHUE [UIS OIPEISNICHUS TEKYIIETO
YPOBHS aHHOTO HEHpOMEauaTropa y YJYacTHHKOB. 3a OCHOBY OBUI B3AT OHJAWH-TECT IS BBISBICHHUS INPH3HAKOB
nedummra nodamuHa, pasMelIeHHbIH Ha OQHUIMANbHOM caiite oHnaiH-knuHUKM EpmoBa Anrtona BanepneBnua —
JIOKTOpa MeAuUuHCKNX Hayk, ocHoBaTens kiauHukn ERSHOVLABEXPERT, skcnepra ®eapepambHOro peecrpa
HAyYHO-TeXHHYEeCKOH cepsl 1 DoHIA coneicTBUS HHHOBAUSM [3].

Tect cocront u3 10 BONpPOCOB, Kbl U3 KOTOPBIX IpeiJlaracT BeIOpaTh OJUH M3 TPEX BapHaHTOB OTBETA.
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Bomnpocs! kacaloTcst pa3MuHBIX acIeKTOB CAMOYYBCTBHUS M IOBEJCHUS, CBA3aHHBIX C pabOTOH J0(aMUHOBOIO IyTH:
HaJIMYKe MEePUOJIOB, KOI/Ia «HUYETro HE PajyeT»; CIIOCOOHOCTh KOHLIEHTPHPOBATHCS; Tsra K caxapy, kode, colceTsiM
WIN JPYTUM CTHUMYJISITOpaM; OILIYIEHUE YIOBJIECTBOPEHHS IIOCIE 3aBEPILECHHUS JeTl; PeaKMsl Ha MO3UTHBHBIE COOBITHS;
CKJIOHHOCTb K TIPOKPAaCTHHAIIMHU; YPOBEHb YCTAaJOCTH B TEUCHUE JHS; HAJIMYKE 3aBUCUMOCTEH (e1a, TaJPKEeThI, HIOIIHUHT
u T. 1.). OH HOCUT PEKOMEHIATEIbHBIN XapaKkTep ¥ He 3aMeHseT NPO(EeCCHOHANBHYIO MEJUIIMHCKYIO TUarHOCTUKY, TO
€CTh TECT NPEUIOKEHHBIH Ha caiiTe KIMHUKM [OKTopa EplioBa B JaHHOM MCCICIOBaHUHM HCIOJIB3YeTCS Kak
HUHCTPYMEHT OIIOCPEAOBAHHOW NHATHOCTUKH, KOTOPBIH ITOMOTaeT 3arog03puTh AeHUIUT JohaMuHa, Y IPUHUMAIOIINX
ydacTHe B MCCIICOBAaHUH IIKOJIEHUKOB U CTYICHTOB.

Ha BropoMm 3Tame ObLT NMPOBEACH CPAaBHUTENBHBIH aHAIU3 IIONYYCHHBIX PE3YJIBTATOB, COITIACHO KOTOPOMY
HOpManbHBIH ypoBeHb nodammHa uMeloT 60% mKombHUKOB M 50% CTyOEHTOB, NMPH3HAKK JIETKOro AeduImTa
HaOmonaoTest y 25% MKONBHUKOB M 28% CTYIEHTOB, paclpoCTpaHEHHOCTh BBIpAXEHHOTO Aeduimra nodamuHa
coctaBmia: 15 % — cpeau MKOIBHUKOB, 22 % — cpenu cTyaeHToB. JlaHHbIe pecTaBiIeHs! Ha puc. 1.

LLikonbHukm 5-9 knacca (onpoweHo 60) CtyneHTbl 1-2 Kypca ( onpoleHo 60)

¥ Hopma nerki feduumt ¥ BbIPAKEHHbIA AedruuT HHopMma nerknii gedpnuuT M BLIpaXEHHbIA AeuunT

Puc. 1. Cpasnenue ypoens dogamuna

[Janee Obuta mpoBeneHa HACHTHU(HKAIMA JIHI, UMEIOMNX 3HAYUTEIPHOEC CHIDKCHHE YPOBHS aodamMuHA MO
pe3ynpTaTaM TecTupoBaHMA. B wurore ObplIM c)OpMUPOBAHBI OTIAECHbHBIE MOATPYIINBl YYaCTHUKOB (IIKOJBHUKH,
umeromye aeuuuT 1ohaMuHa U CTYACHTHI, C TAKMMH )K€ TI0Ka3aTelsiMu), Tpedytoiine 0osiee yriryOnéHHOTo N3y4YeHus
U TIOTCHLMAJIFHOTO BMEIIATEIbCTBA.

CrenyromuM 3TanoM ObLI MPOBEICH JOMOJHHUTENbHBIH ONpPOC, HANpaBICHHBIH Ha BBISBICHHE KITIOYEBBIX
(aKkTopoB, CIIOCOOCTBYIOIIUX CHHKEHHIO J10()aMMHOBOTO CTaTryca Yy MpEACTaBHTENeH BbIACICHHBIX MNOATPYIIIL.
HccnenoBanuch Kak BHEIIHHE (CPEIOBBIC, MOBEACHUECKHE), TaK U BHYTPEHHHUE ((H3HOIOTHYECKHE, TeHETHYECKHUE)
JIETEPMHUHAHTEHI, TOTEHIMAIBEHO BIMSIONINE HA yPOBEHb HEHpoMeuaTopa.

Ilo pesympraTaM SMITMPHYECKOTO HCCIIEOBAHHS YCTAHOBJIECHO, YTO BEAYIIUM JTHOJOTHYECKUM (DAaKTOPOM
neduimmura podamuHa B 00€MX HCCIEAYEMBIX Tpymmax (CTYAGHTHl M IIKOJBHHKHM) BBICTYNACT XPOHHYECKUH
TICUXO3MOLMOHANIBHBIM  CTPECC W/WIIM  ITOBTOPSIOIINECS HHTEHCHBHBIC OMOLMOHAIBHBIE TIIOTPSICEHHS, KOTOpBIE
MIPOBOLMPYIOT HCTOIIEHHE JIETI0 NPECHHANTHYECKOTO AO0(paMUHA BCIEICTBHE €ro M30BITOYHOTO BBICBOOOXKIEHUS B
YCIOBHSAX TIIOCTOSIHHOM aKTHBAIlMM CHMIIATOAJAPEHAJIOBOM CHCTEMBI; AMCPETYSIHI0 J0(aMHHEPTHUYECKUX MyTei
ME30JIMMONYECKON M ME30KOPTHKAIIbHOW CHUCTEM; CHIDKEHHE dKCIpeccud 10(aMHHOBBIX perentopoB D, BciiencTue
JUINTEJBHOW THIEPCTUMYJSILIMYM;, HapylleHue oOpaTHOM peryysiuMud CcuHTe3a JoaMuHa dYepe3 MeXaHWU3Mbl
OTpHILATEILHOW 00paTHOH CBsI3M [2].

Ha wMonekymsipHOM YpOBHE STO CONPOBOXKAAETCS MOBBIIIEHHEM YPOBHS KOPTH30J1a, HWHTHOMPYIOLIEro
TUPO3MHTUAPOKCHIIa3y (KIroueBod (epMeHT OMocHHTe3a n0(aMHiHA); OKHCIMTEIBHBIM CTPECCOM, MOBPEXIAIOUINM
noaMMHEpTUYecKHe  HEHpPOHBI;  BOCHAJCHWEM  HEHPOINIMM,  HAapyHIAOMKMM  TPO(UUYECKYI0  MOIJIEPIKKY
nodaMuHEprUIecKux HeHpoHOB [2].

B rpymnme cTyJeHTOB Ha BTOPOM MECTE MO 3HAYMMOCTH BBISBICHA HHCOMHHS (PacnpocTpaHEHHOCT — 21%).
Henocratok cHa MpUBOAMT K CHW)KEHMIO IUIOTHOCTH JO(GaMHHOBBIX penentopoB D, B crpuaryme Ha 18-25% (mo
nmauebM 11D T-nccnenoBanwmii); HapymeHUIO MPKAAUAHHON PErysnuy 10(paMUHEpTHIeCKOH Mepeaayn; yMEHbIICHUIO
cuHTe3a Helporpodmueckoro (aktopa mosra (BDNF), HeoOxomumoro ansi mopmepkaHusi A0(GaMHHEPTUYECKUX
HEWPOHOB [3, c. 6].

B rpymme ImKONEHHKOB BTpPOE MECTO 3aHHMAIOT JIBa pAaBHO3HAYHBIX (pakTopa: HapymleHUs CHa
(pacmipoctpanénnocts — 19%) u runoguHamust (pactpocTpanéHHocTh— 19%), MpUBOASIIAsS K CHIDKEHUIO BBIPAOOTKH
SHJIOTEHHBIX CTUMYJSATOPOB JO0(MaMHUHEPTUYECKOil CcHcTeMBl (HIOPGUHBI, 3HIOKAHHAOWHOWIBI); YMEHBIICHHIO
skcripeccun TeHa DRD2 (komumpyromero peunentop D) Ha 12-15% mnpu oTcyrcTBHM peryisipHOi (u3nueckoi
HArpY3KH;, HApYIICHUIO aHTHOTeHe3a B Jo(haMHUHEPruIecKux obnactsax mo3sra [6, c. 430]. JlaHHbIe MOKHO YBHIETHh Ha
puc. 2.
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LLkonbHUKKM (15%, nMerolne BhIpaKeHHbIA CtyaeHnTsl (22%, UMeLLIMe BbIpaXeHHbINA
Oedunuur) aedpuumT)

¥ Bpepbie NpUBbIMKA B BpefiHbIe NPUBLIMKK

OTcryTcTBME (hU3NHECKOH aKTMBHOCTH =
yT (*:‘ OTCyTCTEVIe d)HSM“IeCKOVI aKTUBHOCTK

® HecBbannaHcMpoBaHHoe NUTaHne B HecBarnnaHc1poBaHHoe nuTaHie

B XPOHUYECKMIi CTPEGC/ 4acTble 3MOLMOHANbHLIE NOTPACEHNA B XPOHVMECKWI CTPECC/ YacTble SMOLIMOHANLHLIE NOTPSICeHNs
Hanu4ne npobnem co cHoM Hanuune npobnem co cHom
Hanun4ue xpoHnyeckux sabonesanui Hann4une xpoHndeckux 3abonesaHnii

Puc. 2. IIpuuunvl depuyuma ypoerns dogamuna

[IpoBeneHHOE WCCIEOBAHIE MOATBEPAUIO MPEAONOKEHHE 3HAYMMON CBA3M MEXIY BBICOKOH y4eOHOM
Harpy3Koi M CHW)KEHHEM YPOBHS Jo(aMHHA, a TAKKE [TO3BOJIMIO BBISBUTH NPSMYIO KOPPESLUI0 MEXAY Aeduuurom
I[O(baMI/IHa U CUMIITOMaMH IICUXO3MOIIMOHAJIbBHOI'O He6HaFOHOHy‘{I/IH: aHaTHei/lI, pasapaKuTCIbHOCTbIO, CHUKXCHUEM
KOHIICHTPAIMH, PUCKOM JICTIPECCUBHBIX PEaKIIHil.

Benyimmu 5K30reHHBIME (HaKTOpPAMH CTaJIU: TICHXOCOLMAIBHBIN cTpecc (yueOHbIe eperpy3ku, KOH(PIUKTEL),
TUMoAuHaMusl, HHCOMHUA. Jaxe nérkuit nedpuuur nodaMuHA acCOUMUPOBAH C YMEPEHHBIM CHIDKCHHEM Y4eOHOMN
OPOAYKTHBHOCTU U YCTOMYHUBOCTH K CTPECCY.

JaHHbIE WCCIEAOBAHUS IIOATBEPIKIAIOT, YTO MOHHUTOPUHT HO(DAMHHOBOTO CTaTyca MOMKET CIIY)KHTb
HHCTPYMEHTOM PaHHEH AWArHOCTHKU [ICHXO3MOLMOHAIBHBIX HAPYLICHUH Y 00YYaIOIIIXCsl; BBIABICHHBIC KOPPEILSIIUN
MO3BOJISIIOT  00OCHOBAaTh HEOOXOAMMOCTh IU(PQEpPeHIMPOBAHHOTO MOJAX0Ja K Yy4eOHOW Harpy3ske ¢ ydu€rom
HeHPOGU3HOTOrHIECKUX 0COOCHHOCTEH.

C menbl0 oNTHUMH3AIMH 10(GAaMHHOBOrO cTaryca B 00pa3oBaTeNbHOM Cpele PEeKOMEHAYeTCsl BHEIPHUTH
KOMIIICKC MPAKTHICCKUX Mep.

I[J'IS[ OIITUMU3AIINN I[O(baMI/IHOBOFO craryca B HCO6XOZ[I/IMO MpeKaAC BCCTO CHHXXATh XpOHI/I‘-IeCKI/Iﬁ
MICHX03MOIIMOHAJBHBIA cTpecc. Hamprumep, BHEAPATh TEXHUKH pPEIaKCallMd W TalM-MEHEIKMEHTa, 00eCleunBaTh
MICUXOJIOTHYECKYIO MOIEPIKKY, PEryIUpOBaTh y4eOHYIO HATPY3KY C yIETOM MEPHOAOB IMKOBOTO HapsDKEHUs. BaxkHo
HOPMAJIM30BaTh COH — HH(OPMHUPOBATH OOYYAIOIIUXCS O €ro POJIU B IOIICPKAHUU T0()aMUHEPTHIECKON CHCTEMBI U
CO3/1aBaTh YCIOBHS IS [OJHOLEHHOTO OT/bIxa. [IIKOJIPHUKAM M CTYIEHTaM CIeqyeT aKTHBHO IIOOLIPSTh PEryJISPHYIO
(GU3MYECKYI0O aKTHBHOCTb, IIOCKOJNBKY JABIDKEHHE CTHMYJIHPYET BBIPaOOTKY OHIOTEHHBIX CTHMYJITOPOB
NOo(paMUHEPTHIECKOM CHCTEMBl W IIOJJCPKHUBAET OIKCIPECCHIO peuentopoB D,. PexomeHmyercs BKIIOYATh B
pacnopssaoK JHSA KOPOTKHUE JBUTAaTCJIBHBIC IIay3bl W PAa3BUBATHL CIIOPTUBHBIC CEKIHU. KpOMe TOTO, IIOJIC3HO
UCIIOJIb30BaTh B OOYYEHUM MPUHLMIBI UIPOMUKAIMU M «MaJbIX Harpajy», akTHBHPYIOIIHME CUCTEMY J10(aMHHOBOTO
MOJIKPEIUICHHUS, a TakkKe 00ecreYuBaTh 4acTyr0 TMO3UTHBHYIO OOpaTHYIO CBsI3b JUISl JIMI] C NpU3HaKaMu aedunura
}:[O(baMI/IHa. KomrnekcHbIi noaxond, O6’Be}:[PIH5[IOI.[IPII>i TMCUXOJIOr0-ne€aarort4e€CKue, rMrTMCHNYCCKUE U OPraHnu3aliOHHbIC
MEpBI, IO3BOJIMT CTAOMIN3UPOBATh JO(PaMUHOBBIN CTATYC U MOBBICUTH KOTHUTHBHYIO YCTONYHBOCTD O0YYAIOMIHXCSL.
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DOPAMINE STATUS IN STUDENTS AND SCHOOLCHILDREN.
ITS CORRELATIONS WITH LEARNING LOAD AND PSYCHOEMOTIONAL STATE
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Abstract. The article examines the features of dopamine regulation in schoolchildren and students, its
relationship with learning load and psycho-emotional state. The neurobiological mechanisms and consequences of the
imbalance of the dopamine system in education are analyzed. The aim of the work is to study the neurophysiological
mechanisms of dopamine regulation and their correlation with educational and emotional parameters in students. The
novelty of the study lies in the fact that for the first time, the dopamine status of two age groups was analyzed on a
single methodological basis, taking into account the effects of stress and emotional state. The work identifies and
systematizes the key factors of dopamine deficiency, reveals the neurobiological mechanisms of disorders — from
molecular changes to systemic effects in the regulation of motivation and cognitive functions. The study confirms the
applied value of dopamine status assessment: the data obtained help to develop differentiated strategies for maintaining
mental health and increasing academic productivity.

Keywords: dopamine, cognitive functions, learning load, stress, motivation, psycho-emotional state.
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Annomayusn. Hneubumopuvl nampuil-enioko3Hozo komparncnopmépa 2-20 muna (wWHIJIT-2) npowinu nyme om
CAXAPOCHUNCAIOWUX —~ NPenapamos 00 VHUBEPCATbHbIX Hepponpomexmopos. Kpynuvle pandoomusuposartvie
xkaunuveckue uccaedosanus — DAPA-CKD u EMPA-KIDNEY - yb6edumensno npodemoncmpuposanu, umo
Hegponpomexkmuenoe Oeticmeue uHIJIT-2 ne 3asucum om Hanuuus caxaprozo Jouabema. Mema-ananuz SGLT2
inhibitor Meta-Analysis Cardio-Renal Trialists Consortium, o6wveounuswuii oannvie 6oree 90 000 nayuenmos,
HOOMBEPOUN  CHUJICEHUE PUCKA NPOSPeccuposanust xpouudeckou oOonesnu nouyex (XBII) ene 3asucumocmu om
IMUONO2UU U YPOBHSL 2AuKemMuu. B nacmosiwyem 0b630pe paccmompenvl Mexanusmvl Hepponpomexyuu, 00KA3amenbHAsl
6asza npumenenus uHIJIT-2 npu XBII neouabemuueckoli 3muonocul, cogpemennbvle KIUHU4ecKue pexomenoayuu, a
makoice HepeuéHHble 80Npochl NPAKMUUECK020 8HeOpeHUsl OAHHO20 Kacca NPenapamos.

Knroueevie cnosa: unecubumopwr SGLT-2, xpouuueckas 6oresnv nouex, negpponpomeryusi, DAPA-CKD,
EMPA-KIDNEY, KDIGO.

BBenenue

Xponnueckast 6one3np nouek (XBII) mpencrasmser oaHy K3 Hambosee 3HAYMMBIX IPOOJIEM COBPEMEHHON
MEIUIMHBL: 110 JAaHHBIM TJIO00ANbHBIX 3IUIEMHOJIOTHIECKUX HCCIIEOBAHUM, €0 cTpamaloT okono 10% HaceneHus
IUTaHETHI, a TIPOTPECCHPOBAHNE IO TEPMUHAIBHOM CTaJUH CONPSDKEHO C BHICOKOM CepIeYHO-COCYAUCTON CMEPTHOCTHIO
U KOJIOCCAJIBbHBIMH JKOHOMHMYECKUMHM 3arpaTaMu. JIMTesbHOE BpeMsi KpaeyroyibHbIM KaMHEM He(hpONpOTeKLIUH
ocTaBanach OJIOKaja pPEeHHH-aHTMOTEH3WH-aJIbJI0OCTEPOHOBOM CHCTEMBI, OJIHAKO OCTAaTOYHBIA PUCK MPOrPECCHPOBAHUS
XBII Ha doHe 3TOM Tepanuy cOXpaHsIICS BHICOKHM.

IlosiBneHne WHTUOMTOPOB HATPUH-TIIOKO3HOTO KoTpaHcmopTépa 2-ro Tuma (umHIJIT-2) xapauHanbHO
N3MEHWIO TEpareBTHYECKYI0 MapaaurMy. IlepBoHadanbHO pa3pabOTaHHBIE KaK CaXxapOCHIDKAIONIME IIperapaThl, OHU
MPOJIEMOHCTPUPOBAIN BhIpaKeHHBINH HedponporekTuBHbIA 3 dekt B uccnenoBanusx CREDENCE [6], DAPA-CKD
[2] » EMPA-KIDNEY [3], npuuém nocnenaue aBa yOSAUTEIbHO MOKA3alld, 4TO 3TOT 3(Q(EKT He 3aBUCHT OT HAJIUYHS
caxapHoro nuabera [7, 8]. Ceromust tHI'JIT-2 BkiroueHsl B MexayHapoansle pekomennamun KDIGO 2024 B kauectse
Tepanuu repBoit muaun npu XBI1 [4], 4To 3HAMEHyeT NOAJIMHHYIO CMEHY NapajnrMbl B He(POJIOTHH.

Lens HacTosmero ob3opa — CHCTEMaTH3MPOBATh JoKa3arenbHylo 0a3y mpumeneHus wHIJIT-2 mpu XBII
HeInabeTHIeCKO 3THOIOTHH, IPOAHAIM3UPOBATh MEXaHN3MBI UX JEHCTBUSA, BONPOCH 0€30MaCHOCTH U HEPCHEKTHBEI
MIPAKTUIECKOTO BHEIPEHHS.

Mexanu3mbl He)ponpoTeKTUBHOTO AeiictBus nHIJIT-2

HedponpotektuBabie dddexrst wHIJIT-2 peanusyroTcss dYepe3 HECKONBKO  B3aWMOJJIOMOIHSIONINX
MEXaHU3MOB, OOJIBIIMHCTBO M3 KOTOPBIX HE CBA3AaHBI C BIUSHHEM HAa yPOBEHb INIMKEMHH — MMEHHO 3TO OOBSICHSIET
3¢ PEKTUBHOCTD TAHHOTO KJIacca MpenapaToB y MalMeHToB 6e3 caxapHoro auabera [8].

LleHTpanbHBIM MEXaHM3MOM HE(PPONPOTEKIMN CYMTAETCSI BOCCTAHOBJICHHE TyOyJIOTIOMEpYIISIpHOH 0OpaTHON
cs3u. briokupyst korpancnoptép SGLT2, nmpenapaTbl yBeMUMBAIOT KaHAIBLEBYIO JOCTAaBKY HaTpus K macula densa,

© I'mmanuesa JI.M., ladurynnuna B.JI., Xamuaymnmuna A.A. / Gimadieva D.M., Shafigullina V.D., Khamidullina A.A., 2026
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YTO BOCCTAHABIMBAET TOHYC IPUHOCSIIEH apTepHOJIbl U CHIDKACT BHYTPHKIYOOUKOBOE JIaBJIEHHE, YMEHBILIAs TeM
caMbIM TIPOTEMHYPHIO M 3aMelisisi riomepyiockiepo3 [4, 8]. OnnoBpemenHo Onokagza SGLT2 mnepexirouaer
SHEPreTUYeCKUi MeTaboJM3M KaHaIbLEBOI'O OJIMTENHMs C TJIIOKO3bl Ha OKHCICHHE KETOHOBBIX TEJ, CHUKas
NoTpeOIeHNe KUCIOPOAa U XPOHUYECKYIO TYOYJISIPHYIO THIIOKCHIO — BaXKHEHIINIA ipaliBep mouedHoro ¢gpuodposa.

Ha neiiporymopansHoM ypoBHe uHI'JIT-2 cHMKAIOT aKTUBHOCTh CUMIIATHUECKON HEpBHOMU cuctembl © PAAC,
YMEHBIIAIOT 3aACPKKY HATPUS M BOJIBI, MOTEHINPYA AelicTBHe O61okatopoB PAAC mpu coBMecTHOM mpuMeHeHnH [4].
B skcmepuMeHTaNbHBIX HCCICAOBAHUSAX TAaKKE 3a(UKCHPOBAHO MOAABICHHE MPOBOCHIAINTEIBHBIX LIUTOKHHOB H
TOPMOXKEHHE 3NUTEIHATbHO-ME3CHXUMAIBHOIO Tepexoja — KIYEBOr0 MEXaHHW3Ma TyOyJIOMHTEPCTHIMATBHOTO
¢udpoza [8]. [IpuHIMNIEANEHO BaXXHO, YTO BCE MEpeuncCIIieHHBIE 3((EKTH peann3yloTcsl HE3aBUCHMO OT HCXOIHOTO
YPOBHSI TIIMKEMHH, YTO ITOATBEPKICHO Kak B cyOaHanmm3ax kKpynHbeIXx PKU [2, 3], Tak 1 B 0000maromeM MeTa-aHaIn3e
[71.

Jloka3zaTejbHasi 6a3a: OCHOBHbIE KJINHHYECKHE HCCTeTOBAHMS

®opmupoBanue pokazarenbHOM  6assl  npumeHeHumss uMHIJIT-2 npum  XBII  mpommo  HeckosabKo
MIOCJIE/IOBATENILHBIX JTAloB: OT HCCIICIOBAHUH, BKIIOYABIINX HCKIIOYUTENBHO MAllMEHTOB C CaXapHbBIM JUAa0ETOM, K
MacutabusiM PKH ¢ mmpokuM oxBaToM HeraOeTHYECKOI MOMyIISIUH.

OrtnpaBHo# Toukoii crano uccnenoBanne CREDENCE, B kotopom 4401 nauument ¢ C/ 2 tuna u XBI1 (CK®D
30-90 mi/mMHH, COOTHOIIECHHE aITbOYMHUH/KpeaTHHUH Mo4u >300 Mr/T) moimydanu KaHarmu(pIo3WH Wid Tuianebo Ha
(oHe MakcHManbHO TepeHocuMoil no3bl Omokaropa PAAC. HMccnemoBanme OBUIO IOCPOYHO OCTAHOBJIEHO BBHUIY
0ueBHAHON 3()(HEKTHBHOCTH: KaHATTH(IO3MH CHU3WI PHUCK MOCTI)KCHHS KOMOWHMPOBAaHHOW IEPBUYHONH TOYKH
(YIBOCHHUE KpeaTHHHHA, TepMHUHaIbHas XBII, cMepTh OT MOYSYHBIX HIIM CepASYHO-COCYIHUCTHIX npuunH) Ha 30% (HR
0,70; 95% JI1 0,59-0,82) [6]. Hecmotpst Ha To uto CREDENCE Brutouano Tonbko maipenToB ¢ CJI, UMEHHO 3TO
nccienoBaHne c(hOpMHUPOBAIO KOHIENITYalIbHbBIH (yHAAMEHT VIS TOCIIEIYIOIIEr0 paclInpeHus HOKa3aHUH.

[MomMHHBIM TMEPETOMHBIM MOMEHTOM cTaja mnyOnukanus pesyiabraroB DAPA-CKD B 2020 rogy. B
uccnenoBanue Bouutd 4304 marmenrta ¢ XbII pa3snudHoi 3THONIOTHH, U3 KOTOPBIX OKOJO TPETH HE MMENIH CaxapHOTo
nuabera. Jlanmarauo3uH CHU3HI PUCK NEPBHUYHOM KoMOMHMpoBanHOoU Touku Ha 39% (HR 0,61; 95% 11 0,51-0,72),
npuuéM 3G QeKT ObUT CTATUCTUYECKH 3HAYMMBIM M OJHOPOJHBIM Kak B JAMAa0ETHYECKOH, Tak M B HeJMa0EeTUUECKOM
moarpynmnax [2]. IpencmnmanupoBanubiii cybananuz DAPA-CKD mnoarBepauia comoctaBumyro 3()deKTuBHOCTH
npenapara INpH pPa3iIMYHBIX HO30JIOTHSIX — AuabeTHdeckoil He(ponaTHH, XPOHHYECKOM TIJIOMEpyJIoHe(ppUTe |
THIIEPTOHUYECKOH He(pomaTuy, — OKOHYATENbHO YCTAHOBHB HE3aBHCHUMOCTh HE(PONPOTEKTUBHOTO 3¢deKra oT
cTaTyca rimkemud [3].

Hamubomee mmpokuii oxBaT marmeHToB obecreumio uccienoBanne EMPA-KIDNEY, 3asepménnoe B 2022—
2023 romax. B Hero Bomnmm 6609 ygacTHHKOB, Ooliee TIOJOBHHBI M3 KOTOPHIX He crpagamu CJI; mpu 3TOM KpHUTEpUH
BkmodeHuss nomyckamd CK® or 20 Mi/MHH W MUHHMAJIBHYIO TMPOTCHHYPHIO. OMIATTH(IO3WH CHHU3HMI PHCK
nporpeccupoBanust XBII wii cMepTH OT cepeuHO-cocyaAucThiX npuynH Ha 28% (HR 0,72; 95% 111 0,64-0,82), u sT0T
a¢dekT He 3aBHCEN HU OT HanWuusl AuabeTa, HU OT cTeneHu anboymuHypuu [3]. OcoOyro LEHHOCTh MPEJCTaBIISIOT
nanHble  pacmmpenHoro HabOmonxenuss EMPA-KIDNEY: kapanopeHanpHBIE IIpeMMyIecTBa 3MIariudio3nHa
COXpPaHSINCh B TeueHHe 12 MecsmeB Iocie OTMEHbI Ipernapara, a COBOKYIHBIM aHalN3 aKTHBHON (a3bl M IMOCT-
TpuajgbHOro nepuona mokasan HR 0,79 mns mepBuuHOi Touku [1], CBHACTENBCTBYS O CTOMKOM MOTU(PHUIIAPYIOIIEM
BIUSHUM Ha TeueHue XbBII.

Kaunnueckas 3¢ppextunocts uHIJIT-2 npu XBII HernadeTnyecKoii 3THOIOTHA

Joxazarenbcta 3¢ dexruBHocTr HHIJIT-2 y manmenToB 6€3 caxapHoro nuadera popMHUPOBAIHCH TIOATAITHO —
0T cy0aHaJIM30B MCCIIEOBAaHUH, N3HAYAILHO HE OPHEHTHPOBAHHBIX HAa HEJMAOETHUECKYIO TOIMYJISINIO, K CIIEIHaIbHO
CITAHNPOBAHHBIM aHAJM3aM M OTAEIbHBIM KoropraM KpymHseix PKH.

Hauboee BecOMBIM UCTOUHUKOM JIOKA3aTEIbCTB B HEMAOCTHUCCKON MOMYIISAIIUH CITy)KUT cybanamm3 DAPA-
CKD, BrurouaBmmit 1398 manuentos 6e3 C/1 [3]. B aToit moarpynme nanariudio3nH CHU3WI PUCK KOMOWHUPOBAHHOM
nepsuyHO# Touku Ha 50% (HR 0,50; 95% JI1 0,35-0,72) — to ectsb 3(hekT okazancs aaxe 0oyiee BHIPAKEHHBIM, Y€M B
obmiel momyssiuuu uccnenoBanus. Cpeau HO30JOTHM, NMPEICTaBICHHBIX B HeAMAaOeTH4eCKol Koropre, mpeoliaganu
IgA-redponaTrs, (pokanbHO-CErMEHTApHBIN TJIOMEPYJIOCKIEPO3 M THUIEepTOHHYecKas Hedpomnatus. IlpuHIMIMansHO
BaXXHO, YTO CTATUCTHYECKH 3HAYMMOE CHIDKCHHE PHCKa HAOII0Maloch BO BCEX 3THX MOATPYIAX, XOTS MOIIHOCTh
aHaM3a JJIsI KaKI0W HO30JIOTHH B OT/IEIFHOCTH Oblila OrpaHrndeHHoi [3].

Hanusie EMPA-KIDNEY B HemaOeTHYecKol MOMmyJIsiiy B LIEIOM coryacyrores ¢ pesyibraraMmu DAPA-CKD.
Cpenn 6onee yem 3000 nanuentoB 6e3 CJI, BKIIOYEHHBIX B HMCCIIEIOBAHUE, IMIATTH(IO3MH CHU3WI PUCK NEPBHYHON
Touku Ha 29% (HR 0,71; 95% JA1 0,60-0,85) [4]. OcoOyto 3HaYMMOCTb MPEACTABIIET TOT (aKT, 4To APdEeKT cCoXpaHsics
JlaXke y MalueHTOB ¢ MUHUMAaIBHOW WM yMepeHHOH nporenHypueid m umzkod CK® (20-30 mu/mMuH) — KaTteropwui,
TPaIMIIMOHHO CUUTABIIMXCS MPOOJIEeMAaTHYHBIMH JUIsl HA3HAYEHMS JAHHOTO KJlacca Iperapartos [4].

BaxHbIM cypporaTHeiM MapkepoM 3¢ ¢dekTHBHOCTH siBisieTcss ckopocTh cHibkenus CK® (eGFR slope). B
oboux kmoueBbix uccneaoBannsx nHIJIT-2 moctoBepHO 3ameisinn xpoHudeckoe cHkenne CK® BHe 3aBHCHMOCTH
oT Hamuuus auadera. [Ipu 3TOM HAOIIOOATOCH XapakTepHOe HadaabHOe ocTpoe cHmwkeHne CK® na 2-4 mi/muH B
HepBbIe HEJEIH Tepanuy — reMoguHaMudeckuii 3hdexT, 00yCIoBICHHBIH CHIKEHHEM BHYTPHKIIYOOUYKOBOTO AaBICHUS
1 TIOJHOCTBIO OOpaTUMBIN IPH OTMEHE IpemnapaTta. OTO TPAH3UTOPHOE CHIDKCHHE HE CIelyeT MHTEPIPETHPOBATh KaK
yxyanreHre QyHKIMHU OYEK W HE SBJISETCS OCHOBAHUEM JITS IIpeKparieHus repanui [8].
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Bnusane nHI'JIT-2 Ha nporeunypuio y manueHToB 0e3 CJI Takxke 3aciykKMBaeT OTJAECIBHOTO BHMMaHWs. B
uccaenoBanusix DAPA-CKD u EMPA-KIDNEY 3adukcupoBaHO CHM)KEHHE COOTHOLICHUS ajbOyMUH/KpEaTUHWH
Moun B cpexHeM Ha 20-30% OTHOCHTENBHO HWCXOIHOTO YPOBHS, YTO caMO NHO cebe SBISIeTCS HE3aBHCHMBIM
npeaAnKTopoM 3ameuieHus nporpeccuposanuss XBII [2, 4]. Tlpu IgA-HedponaTun aHTHIIPOTEMHYpUUeCKHN 3 et
uHI'JIT-2 noTeHNManbHO TOTONHAET IeHCTBUE HOBBIX TApI€THBIX NPErnapaToB — cllapTaceHTaHa U OI0AECOHUAA, — XOTA
JTaHHBIE 00 X COBMECTHOM NPHMEHEHUH MOKA OTPAHUYCHEI.

CoBokymnHbIii aHamm3 Mera-ananm3a SMART-C ybeaurensHO moaTBEpANI OAHOPOTHOCTH ¢ dexta nHIJIT-2
B 3aBHCHMOCTH OT CTaTyca INIMKEMUHU: OTHOILICHHE PHUCKOB AJISI CHIDKCHUS pucka mporpeccupoBanns XbII cocraBuino
0,62 y marmmenToB ¢ C/l u 0,63 y marmmentos 6e3 CJI, 4To cBHAETENBECTBYET 00 OTCYTCTBHU CTATHCTHYECKH 3HAYHMOTO
B3aMMOJIEHCTBHS MEeXX Oy HammaueM nuabeta u 3¢gdexrom mpemapara [7]. Takum oOpa3oM, HaKOTICHHAS JOKA3aTeIbHA
06aza OJHO3HAYHO YyKa3blBaeT Ha TO, 4To HedponporexTuBHBIH 3(dexkt MHIJIT-2 saBasercs kmacc-3ddexrom,
peanu3yrouuMcs BHe 3aBUCUMOCTH OT 3THoaoruu XbII u ypoBHS IIuKeMuH.

Mecto uHTJIT-2 B coBpeMeHHBIX KIMHUYECKUX PeKOMEHIaIMAX

CrpemuTEeNbHOE HAKOIUICHHME JOKa3aTesbHOM 0a3bl 3aKOHOMEPHO IIOBJEKIO 3a Cco0oi mepecMoTp
MEXXAYHapOIHBIX U HAIIMOHAIBHBIX KIMHUYECKUX PeKOMEHAALMH, B KoTopbix HHIJIT-2 3aHsa1u npuHIMIHAIEHO HOBOE
MECTO — HE KaK JIOTIOJTHUTEIbHBIA BAPUAHT TEpPaIry, a Kak 00s3aTeNbHbI KOMIIOHEHT HE(POIIPOTEKTUBHON CTPATETHH.

Haubomee aBropureTHBIM OpueHTHpOM cinyxaT pekomeHaanun KDIGO 2024 no seneruro nanneHToB ¢ XBII
[4]. BriepBrie B ucropuu mepponorun nHI'JIT-2 BKiIFOUEHB! B HUX B KAUECTBE TEPAITNH MIEPBOI TMHHUH IS ITAIIUCHTOB C
XBIT u C/ 2 tuna mpu CK® >20 mu/mMuH ¢ ypoBHeM nokaszarenpHocTH 1A — HamBeicmiuM B cuctemMe KDIGO. s
manueHToB 0e3 caxaproro nuadera mpu CK® 2045 mu/MuH pekoMeHAaIlluu MpucBanBaioT HazHadeHuio mHIJIT-2
ypoBeHb 2B, uTO OTpakaeT HECKOJILKO MEHBIIIHIA, HO BCE e JOCTATOYHBIM MACCHB JIOKA3aTENIbCTB. [IpHHIUIHATIBHO
HOBbIM KOHUenTyanbHbiM BkiagoM KDIGO 2024 sBnsercsi (oOpMyNUMpOBKa Tak Ha3bIBAEMOIO «KBapTETa»
HE(PPOTPOTEKTUBHOMN Tepanuu, oobeaunsioniero 6mokarop PAAC, uHI'JIT-2, aHTaroHUCT MUHEPATIOKOPTUKOUIHBIX
penenitopoB (punepenon) u aronuct perenrtopoB GLP-1. Tlpemmosnaraercsi, 4TO COBMECTHOE NPHMEHEHHE BCEX
YeTBIPEX KJIACCOB MpenapaTtoB oOecneyrBaeT aJAMTHBHYIO He(po- M KapJHONPOTEKIHIO 3a CU€T BO3JCHUCTBHS Ha
pasnuvHbIe MaTOMU3UOIOTHICCKHEe MEXaHU3MbI mporpeccupoBanus XbIT [4].

EBponeiickas noueunas accounanus (ERA) B CBOEM MO3HIMOHHOM JTOKYMEHTE, IIOATOTOBICHHOM pabO4YnMHU
rpymmamun EURECA-m u ERBP, Taxke pekomennyet mmpokoe npumenenne nHI'JIT-2 npu XBI1 BHe 3aBHCHMOCTH OT
Hanmmuust guabera [5]. JlokyMeHT 0co00 momuépKuBaeT HEOOXOAMMOCTh WHAWBHUIYaIM3WPOBAHHOTO IIOAXOMA TIPH
HasHayeHuH Tepanuy nanueHTaM ¢ CK® Hiske 30 MiI/MUH U aKIEHTHPYET BHUMAaHHE HA Ba)KHOCTH HH(OPMHUPOBAHUS
MIAIMEHTOB O BPEMEHHOM XapakTepe HauaiabHOro cHivkeHuss CK® B mepBble Heenu JeICHUS.

CymecTBeHHO, 9T0 00a JoKymeHTa paccmarpuBatoT HHIJIT-2 He kak ampTepHaTuBy On0kane PAAC, a kak e
obs3arenpHOE HomnonHeHne. CornacHo COBpeMeHHOH KoHIenuuy, namueHT ¢ XbII u npoTenHypurei, He MOIyJarouii
uu 6sokaropa PAAC, uu uHI'JIT-2, cuntaeTcst HEOCTATOYHO JICUCHBIM BHE 3aBUCUMOCTH OT THUOJIOTHH 3a00JICBAaHUS
[4, 5].

B poccuiickoit knmuHMYeckoil mpakTtuke BHenpenme HHIJIT-2 B Hedpomormm moka oOTCTaér oT
MEXJIyHapOAHBIX cTaHgapToB. OredecTBeHHble pekoMmeHmanmu o XBII HaxomsTcs B mpolecce akTyaJlIn3alldl C
yuérom nanHeix EMPA-KIDNEY wu wmera-ananmuza SMART-C [7]. Cpean Ki04YeBbIX 0apbepoB K IMIMPOKOMY
NIPUMEHEHNI0 — OrpPaHWYCHHAs OCBEJOMIIEHHOCTh HE(POJIOroB O HEIMaOETHUECKHX ITOKA3aHUSX, ONACEHUs
OTHOCHTENBHO Oe3omacHocTH npu Hu3Kkol CK®, a Takxke Bonmpock! nekapcTBeHHOro obecriedenus. [Ipeogonenne sTux
6apbepoB IPEACTABISIETCS IPUOPUTETHON 3a/1aueil mpodeccrnoHansHOro coo0IecTBa.

Hepeménnpie Bonpochl M nNepcrneKTUBBI

Hecmotpst Ha yOenurenpHyI0 J10KazaTelIbHYI0 0a3y, pAl NPUHINIHAIEHBIX BOIpocoB npumenenus nHIJIT-2
npu XbBII HegmabeTHdecKoi 3THOJIOTMM OCTaéTcs OTKPHITHIM. [Ipekae Bcero, HEsICHBI ONTHMAalIbHBIE CPOKH Hadajia
tepanun. [lannaeie pacuupersoro HabmoneHuss EMPA-KIDNEY kocBeHHO yka3bIBalOT Ha TO, YTO paHHEe Ha3HAUCHUE
IIPernapaToB CIIOCOOHO OKa3bIBaTh CTOWKOE CTPYKTYPHOE BO3JEHCTBHE HA MOUYEYHYIO TKaHb, COXPAHSIOIIECECS Haxe
mocje OTMeHs!I penapata [1], ogHako MPsIMBIX JOKA3aTEeJECTB 3TON THIIOTE3bI ITOKA HEAOCTATOYHO.

OtnenpHYI0 pobnemy npezactasisier npuMeHerne nHIJIT-2 y manuentoB ¢ CK® menee 20 Mir/MuH 1 mocie
TPaHCIIAHTALUK TOYKH — MOIYJISLUM, NMPaKTUYEeCKH HE IpeicTaBieHHBIX B 3aBepméHHbIX PKI. Teopermueckue
MPEATNIOCHIIKH ISl UX BKJIIOYEHHUs B TEPAINUI0 CYIIECTBYIOT, OJHAKO ONACEHHs OTHOCUTENHHO O€30MacHOCTH W
JICKapCTBEHHBIX B3aUMOJICHCTBUI TPEOYIOT H3yUeHHUs B paMKaX CIICHUAIBHO CIUNITAHUPOBAHHBIX HCcIeaoBanui [4, 5].

[lepcnieKTUBHBIM HalpaBiI€HUEM SBISETCS IOMCK OMOMAapKepOB OTBETAa HA TEpaluio: CTENEHb CHIDKCHMS
MPOTEUHYPUH B NEPBLIE HEAEIH JICUEHUS PACCMATPUBAETCS KaK MOTEHLUAIBHBIA paHHUN MPEIUKTOP JOIATOCPOUYHON
3G QEeKTUBHOCTH, OJHAKO dTa THUIOTe3a TpedyeT NpOCHeKTHBHOrO moareepxkaeHus [2, 8]. Hakownen,
(hapmako3KOHOMHUYECKOe 000CHOBaHWE MUpPOKOoro npuMeHeHuss HHIJIT-2 B HemuabeTHUECKON MOMYJISIIUN OCTagTCs
HEIOCTaTOYHO pa3pabOTaHHBIM, YTO CO3Ma€T Oapbepbl MIsI WX BKIIOYEHUS B IPOTPAMMEI TOCYIapCTBEHHOTO
JIeKapCTBEHHOTO obecmedeHws [7].

3ak/roueHue

COBOKYIHOCTh HAaHHBIX KPYIHBIX PaHIOMH3MPOBAHHBIX KIMHWYECKHX HWCCIICOBAaHMM W MeTa-aHaJn30B
CBHUJIETEJILCTBYET O TOM, YTO HHIHOUTOPBI SGLT-2 COBEPUIMIN MOATHHHYIO PEBOJIIOIMIO B HE(POIOTHH, BRI/ TAIEKO
3a Tpeaebl CBOETO IEPBOHAYAIBHOIO INpEJHAa3HAuYCHMsI KaK CaXxapOCHIDKAIOMMX INpenaparoB. HedponpoTeKTHBHBIH
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spdext wHIJIT-2, peanusyromuiics dYepe3 TI'eMOJAWHAMHYCCKUE, METAa0OJMYECKHE, MPOTHBOBOCIAIUTEIBHBIC |
aHTU(UOPOTUUECKIE MEXaHU3MBI, SIBISETCS Kiacc-d((EKTOM M HE 3aBHCUT OT HAJIU4YUs caxapHoro amabera — 3ToT
Te3uc cerogHs noakperniéH nanueiMu Oonee 90 000 mamuentoB, yuactBoBaBinx B PKU u 0000mEéHHBIX B MeTa-
ananuse SMART-C [7].

Uccnenosanusi DAPA-CKD [2] u EMPA-KIDNEY [3, 4] y0eauTensHO NpOAEMOHCTPUPOBAIIH, YTO
Janarau(Io3uH M AMIArIA(UIO3HH CHIDKAIOT PUCK mporpeccupoBaHus Xbll, 3aMemisiroT XpOHWYECKOE CHIDKEHHE
CK® n yMeHpIIAIOT MPOTEHHYpHUI0 y nmanueHToB 6e3 CJI B Toif e Mepe, UTO M y ManHMeHTOB ¢ auabetom. JlaHHBIE
nmonrocpoyHoro HabmroneHust EMPA-KIDNEY cBumeTenscTBYIOT 0 CTOHKOM MOARGMUIIHPYIONIEM BIUSHAN TEPAINH Ha
Te4YEeHHE 3a00JICBaHMUS, COXpAHIIOMEMCS Jake IMocie OTMEHHI mpemapata [1]. DTH pe3yipTaTsl HAILIH OTPaKCHHE B
pexomenmanusax KDIGO 2024, snepseie BrmoumBmux HHIJIT-2 B KkadecTBe 00s3aT€IHHOTO KOMIIOHEHTA
HEe(PONPOTEKTUBHOM TepalnK BHE 3aBUCUMOCTH 0T THoJoruu XbBIT [4].

BmMecte ¢ TeM psii BOmpocoB OCTa€rcsi HepeIEHHBIM: ONTUMaJIbHBIE CPOKH Hayasla Tepanuu, 3QpQeKTHBHOCTh
npu CK® menee 20 Mi1/MUH, NpUMEHEHUE TIOCIIE TPAHCIUIAHTALINY TIOYKU U (hapMaKOdKOHOMHYECKass 000CHOBAaHHOCTh
mmpoxoro BHenpeHus nHIJIT-2 B HequabeTnyeckoi nomyssinuy TpeOyroT fanbHeiero nzydenus [5, 8]. OTBersl Ha
9T BONPOCH! MO3BOJSAT OKOHYATENIBHO ONPENEIUTh MECTO JAHHOTO KJacca MpenapaToB B TEPaNeBTHUECKOM apceHase
Hedpoora.

Ceronns mamment ¢ XbBII, ve mnomywatrommii mwHIJIT-2 npu oOTCyTCTBHMM NPOTHBONOKA3aHHUM, IOJKEH
paccMaTpuBaThCsl KaK HEIOCTaTOYHO JICUCHBIH — BHE 3aBUCHMOCTH OT TOTO, CTPamaeT JHM OH CaxapHBIM IHaOCTOM.
[Hupoxkoe BHeapenne nHIJIT-2 B peanbHy0 HEPPOIOTHIECKYIO MPAKTUKY NPECTABISETCSA HE MPOCTO JKEIATEIbHBIM,
HO HEOTJIOKHBIM IIPHOPUTETOM, CIIOCOOHBIM CYIIECTBEHHO CHM3UTH Opems TepmuHanbHOM XBII m cepmeuno-
COCYIHCTON CMEPTHOCTH B IOMYJILIMH ITAIIEHTOB C XPOHUYECKOH ITATOJIOTHUEH TIOYEK.

CIIMCOK JINTEPATYPbI

1. EMPA-KIDNEY Collaborative Group. Long-term effects of empagliflozin in patients with chronic kidney disease / W.
G. Herrington, N. Staplin [et al.] // N Engl J Med. — 2024. Vol. 391, Ne 18. Pp. 1720-1732.

2. Heerspink, H.J.L. Dapagliflozin in patients with chronic kidney disease / H. J. L. Heerspink, B. V. Stefansson, R.
Correa-Rotter [et al.] // N Engl J Med. — 2020. — Vol. 383, Ne 15. — Pp. 1436-1446.

3. Herrington, W.G. Empagliflozin in patients with chronic kidney disease / W. G. Herrington, N. Staplin, C. Wanner [et
al.] // N Engl J Med. — 2023. — Vol. 388, Ne 2. — Pp. 117-127.

4. KDIGO CKD Work Group. KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic
Kidney Disease // Kidney Int. — 2024. — Vol. 105, Ne 4S. — Pp. S117-S314.

5. Mark, P.B. SGLT2i for evidence-based cardiorenal protection in diabetic and non-diabetic chronic kidney disease: a
comprehensive review by EURECA-m and ERBP working groups of ERA / P. B. Mark, P. Sarafidis, R. Ekart [et al.] / Nephrol Dial
Transplant. — 2023. — Vol. 38, Ne 11. — Pp. 24442455,

6. Perkovic, V. Canagliflozin and renal outcomes in type 2 diabetes and nephropathy / V. Perkovic, M. J. Jardine, B. Neal
[etal.] // N Engl J Med. — 2019. — Vol. 380, Ne 24. — Pp. 2295-2306.

7. Staplin, N. Impact of diabetes on the effects of sodium glucose co-transporter-2 inhibitors on kidney outcomes:
collaborative meta-analysis of large placebo-controlled trials / N. Staplin, R. Haynes, K. J. Mayne [et al.] // Lancet. — 2022. — Vol.
400, Ne 10365. — Pp. 1788-1801.

8. Wheeler, D.C. Effects of dapagliflozin on major adverse kidney and cardiovascular events in patients with diabetic and
non-diabetic chronic kidney disease: a prespecified analysis from the DAPA-CKD trial / D. C. Wheeler, B. V. Stefansson, N. Jongs
[et al.] // Lancet Diabetes Endocrinol. — 2021. — Vol. 9, Ne 1. — Pp. 22-31.

REFERENCES

1. EMPA-KIDNEY Collaborative Group. Long-term effects of empagliflozin in patients with chronic kidney disease. W.
G. Herrington, N. Staplin [et al.]. N Engl J Med. 2024. Vol. 391, no. 18. Pp. 1720-1732.

2. Heerspink H.J.L. Dapagliflozin in patients with chronic kidney disease. H. J. L. Heerspink, B. V. Stefansson, R.
Correa-Rotter [et al.]. N Engl J Med. 2020. Vol. 383, no. 15. Pp. 1436-1446.

3. Herrington W.G. Empagliflozin in patients with chronic kidney disease. W. G. Herrington, N. Staplin, C. Wanner [et
al.]. N Engl J Med. 2023. Vol. 388, no. 2. Pp. 117-127.

4. KDIGO CKD Work Group. KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic
Kidney Disease. Kidney Int. 2024. Vol. 105, no. 4S. Pp. S117-S314.

5. Mark P.B. SGLT2i for evidence-based cardiorenal protection in diabetic and non-diabetic chronic kidney disease: a
comprehensive review by EURECA-m and ERBP working groups of ERA. P. B. Mark, P. Sarafidis, R. Ekart [et al.]. Nephrol Dial
Transplant. 2023. Vol. 38, no. 11. Pp. 24442455,

6. Perkovic V. Canagliflozin and renal outcomes in type 2 diabetes and nephropathy. V. Perkovic, M. J. Jardine, B. Neal
[etal.]. N Engl J Med. 2019. Vol. 380, no. 24. Pp. 2295-2306.

7. Staplin N. Impact of diabetes on the effects of sodium glucose co-transporter-2 inhibitors on kidney outcomes:
collaborative meta-analysis of large placebo-controlled trials. N. Staplin, R. Haynes, K. J. Mayne [et al.]. Lancet. 2022. VVol. 400, no.
10365. Pp. 1788-1801.

8. Wheeler D.C. Effects of dapagliflozin on major adverse kidney and cardiovascular events in patients with diabetic and
non-diabetic chronic kidney disease: a prespecified analysis from the DAPA-CKD trial. D. C. Wheeler, B. V. Stefansson, N. Jongs
[et al.]. Lancet Diabetes Endocrinol. 2021. Vol. 9, no. 1. Pp. 22-31.

Mamepuan nocmynun ¢ peoaxyuro 01.03.26

30



ISSN 2409-563X. MEDICUS. 2026. Ne 3 (81).

CLINICAL FEATURES OF PRIMARY AND SECONDARY
PULMONARY TUBERCULOSIS IN ADULTS

D.M. Gimadieva, Student
Kazan State Medical University
(420012, Russia, RT, Kazan, Butlerova str., 49)
E-mail: dargim03@mail.ru

V.D. Shafigullina, Student
Kazan (Volga Region) Federal University
(420008, Russia, RT, Kazan, Kremlevskaya str., 18)
E-mail: lera.rodnova@mail.ru

A.A. Khamidullina, Student
Kazan (Volga Region) Federal University
(420008, Russia, RT, Kazan, Kremlevskaya str., 18)
E-mail: alina.hamidullina2015@gmail.com

Abstract. Sodium-glucose cotransporter 2 (SGLT2) inhibitors have evolved from hypoglycaemic agents to
universal nephroprotective agents. Large randomised clinical trials — DAPA-CKD and EMPA-KIDNEY — have
convincingly demonstrated that the nephroprotective effect of SGLT2Is does not depend on the presence of diabetes
mellitus. A meta-analysis by the SGLT2 inhibitor Meta-Analysis Cardio-Renal Trialists' Consortium, combining data
from more than 90,000 patients, confirmed a reduction in the risk of chronic kidney disease (CKD) progression
regardless of aetiology and glycaemic status. This review examines the mechanisms of nephroprotection, the evidence
base for the use of SGLT2 inhibitors in CKD of non-diabetic aetiology, current clinical guidelines, and unresolved
issues regarding the practical implementation of this class of drugs.
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Annomayusn. \gA-neghponamus sensemces naubonee pacnpoCmpanénHbiM RePEUUHbIM 2LOMEPYIOHEPPUMOM U
ocmaémest 0OHOU U3 8eOVUUX NPUYUH NPOSPECCUPOBAHUSL XPOHUUECKOU OONE3HU NOYEK Y UY MON00020 U CPEOHe20
sospacma.  Tpaouyuounvie mepanesmuueckue NnOOX00bl, OCHOBAHHbIe HA  ONOKAOe  PEeHUH-AHSUOMEH3UH-
aAnbOOCMEPOHOBOL CUCMEMbL U HECReYUPUUECKOTl UMMYHOCYRpeccull, 061adaiom 02panudenHoll dgh@ekmusHocmoio u
HebnazonpusimuwviM npoguiem bezonacnocmu. B 0630pe paccmompenvl cospemennvle npedcmagienus 0 namozeHese
IgA-redhponamuu u npoananuszuposansl pe3yrbmamovl KIUHUYECKUX UCCLEO08AHUL MAP2EMHbIX NPEnapamos, 6KIo4dsl
6y0econud ¢ mapeemuol 00CmasKou U OBOUHYIO ONIOKAOY 3HOOMENUHOGHIX U AHSUOMEH3UHOBLIX DeYenmopos.
Ob6cyarcoaemes ux Mecmo 6 KIUHU4eCKou NpakmuKe u nepcnekmuebl Od1bHelue20 pa3gumusi mepanuu.

Knroueevie cnoesa: |QA-nepponamus, mapeemuas mepanus, earakmosolepuyumnsiti 1gALl, myxosanvroii
UMMYHUMEM, CUCIEMA KOMIIEMEHMA, NPOMeUHYpusL.

BBenenue

IgA-medpomnarus (IgAN) siBisieTcs: Hanboiee pacpPOCTPAHEHHBIM MIEPBUYHBIM TJIOMEPYIOHE(DPUTOM U OJHOU
13 BeyIIMX IIPUYHH IIPOrPECCHPOBAHNS XPOHUIECKOH O0JIE3HH MOYEK y MAIIMEHTOB TPYAOCIOCOOHOTO Bo3pacTa [3, 5].
3a0oeBaHne OTIMYAETCS BHICOKON KIIMHUYECKOW TeTePOreHHOCThIO: IIPH OTHOCHTENBLHO J100pOKaueCTBEHHOM Havaje y
30-40 % GonpHBIX B TeueHne 15-20 jer pa3BuBaeTcsl TepMUHAJIbHAS IOYEYHAs! HEJOCTaTOYHOCTH [5]. Ha npoTsbkennu
JuTensHoro BpemeHu Tepamus IQAN Opila orpaHMYeHa MOJAEPKUBAIOIIMMHU MepaMH, IpeXxae Bcero Ookamon
PEHUH-aHTMOTEH3WH-AJIbOCTEPOHOBOIl CHCTEMBI, a TAK)KE NPUMEHEHHEM CHCTEMHOW MMMYHOCYIPECCHHU Y MAlUeHTOB
C BBICOKMM PHCKOM MPOTPECCUPOBAHUS, YTO COMPOBOXKIAIOCH OTPaHMYCHHON A(P(PEKTUBHOCTHIO M 3HAYMTENHLHBIM
puckoM 1o609HBIX 3¢ dekro [2, 8]. CymecTBeHHBIN Iporpecc B MOHUMaHUK atoreHe3a |gA-HedponaTtuu, BKITIOYAs
poxnp ranakrozoneduiurHoro IgAl, Myko3asbHOrO MMMYHHTETa M CHCTEMbl KOMIUIEMEHTa, NMPHUBEN K pa3paboTke
NaTOreHeTHYeCKH 00OCHOBAHHbBIX TAPIeTHBIX TEPANeBTHYSCKUX MOIX00B [5, 6].

CoBpeMeHHbI€e TIpecTaBIeHUs 0 maToredese |gA-HepponaTuu

CoBpeMeHHOE IMOHMMaHMe naroreHe3a |gA-HedpomaTuy OCHOBaHO Ha KOHIEIIIMH «UYETHIPEX yaapoBy,
00BeMHSIONIEH KITF0UeBbIe UMMYHOJIOTHIECKHE MeXaHU3MBbI 3a00eBanust [5]. [TlepBbIM 3TaroM cunraeTcsi H30BITOUHAS
npoaykuus ranaktosoneduiurHoro IgAl (Gd-1gAl), obnamaromero MOBBINICHHOW CKIOHHOCTBIO K (hPOPMHPOBAHHIO
He(PUTOTEHHBIX HMMYHHBIX KOMILUIEKCOB. McrounukoMm mnarosorudeckoro IgAl nperMylmiecTBEHHO SIBISETCS
MYKO3aJIbHasi IMMYHHasl CHCTEMa, NPexie Bcero JIMMQonHas TKaHb KUIICYHUKA.

Bropoii ¥ TpeTHii 3Talbl MaToreHe3a BKIIOYAKOT obOpa3zoBanue ayroanturel K Gd-IgAl m dopmuposanue
LHUPKYJIUPYIOIIMX MMMYHHBIX KOMIUIEKCOB, KOTOpbIE IEMOHUPYIOTCS B MeE3aHrMM KiyOoukoB mouek [6, 7]. Hx
HaKOIUICHHE TPHUBOJUT K AaKTHUBAllMKM ME3aHTHaJbHBIX KIETOK, MHPOJYKIHMH [POBOCHAIUTENbHBIX IMTOKUHOB |
(haKTOpOB pPOCTa, YTO CIIOCOOCTBYET TIIOMEPYISIPHOMY BOCIIAJICHHIO M PEMOIETMPOBAHNIO TKaHH MOYKH.

3HAUUMYI0 pOJb B MPOTPECCHPOBaHMHU 3a00JI€BAaHMs WIPaeT aKTHBALMS CHUCTEMBl KOMIUIEMEHTa,
MPEUMYIIECTBEHHO IO aJbTEPHATUBHOMY M JIEKTHHOBOMY IIyTsIM, O 4&M CBHUJETEIbCTBYeT BhlsiBiIeHHMEe C3 n
KOMITOHEHTOB JIEKTHUHOBOTO IyTH B KiyOoukax [8]. KommiemeHT-omocpenoBaHHOE TOBPEXICHUE YCHIIMBAET
BOCITAJIUTENBHBIN OTBET U (pUOpO3HBIE M3MEHEeHUs. MneHTruduKanus STHX NaTOreHeTHUECKUX MEXaHH3MOB OIpeIeNnia
KJIFOUEBbIE MOJICKYJISIPHBIE MUILIEHH JIJIsl Pa3pabOTKH COBPEMEHHBIX TAPTETHBIX TEPANIeBTHUECKUX CTPATETHil.

Taprernas gocraBka Gyaeconnaa: ucciaexosanue NeflgArd

TapretHas jmocraBka OyIEeCOHHZA NPEACTABIAET COOOW OAMH M3 MEPBHIX KIMHUYECKH pPeajn30BaHHBIX
MaTOTEHETHYECKH OOOCHOBAHHBIX MOAXO0MOB K JseueHuto IgA-aedpomatuu. Ilpemapar paspabotan B Qopme ¢
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MOJU(UIIMPOBAHHBIM BBICBOOOXK/IEHHEM, OOECIeUnBAIONIEH CEJIEKTUBHOE BO3ACHCTBHE Ha JMM(OWIHYIO TKaHb
TIOJIB3/IONTHOM KHIIKH, I/Ie JOKAJIM30BaHa 3HaYMMasi 4acThb MYKO3aJIbHOIO MMMYHHTETAa M HPOUCXOJHUT IMPOIYKIUS
ranakto3oaeduiutHoro 1gAl [6]. Takoit moAX0A MO3BOJISET MOAABIATH MATOJIOTHYESCKUI HMMYHHBIA OTBET Ha YPOBHE
ero (hOpMHUPOBAaHUS P MUHUMAIBHOM CUCTEMHOM 3KCIO3HUINH TITFOKOKOPTUKOCTEPOUIA.

Knunnueckast 3¢pGeKTHBHOCTh U 0€30IaCHOCTH TapreTHOro OyJecoHWAa ObUTH M3YYeHBI B MHOTOLIEHTPOBOM
paHIOMHU3HPOBaHHOM  TUTare6o-kouTponupyemom uccienoannu  NeflgArd, Bxmrowasmem mamnuentoB ¢ IgA-
HedpomaTuel, coxpaHsomeiics nporeuHypueit >1 r/cyT u cradbmwibpHOi Tepanueit Onokatopamu PAAC [6, 9]. B daze 2
U TIOATBEPKACHHON (a3e 3 ncciegoBaHMs OBUIO MOKAa3aHO CTATHCTUYECKH 3HAYMMOE CHIDKCHHE MpOoTenHypuHu Ha 30—
35 % 1o cpaBHEHHIO ¢ IIanedo, a TAaKXKe 3aMEAJICHUE CHIKCHUS PAaCIETHON CKOPOCTH KITyOOUKOBOH (pribTparyy.

IIpoduns GezomacHOCTH TapreTHOTO OyIecOHHIA OKa3ajcs ONaroNpHUATHBIM: YacTOTa CHCTEMHBIX CTEpOHI-
aCCOIMMPOBAHHBIX TOO0YHBIX 3(¢dekToB Obla HU3KOW W HE CONMPOBOXKIANACH 3HAYMMBIM YBEITHYECHHEM pHCKa
MH(EKIMOHHBIX ocioxHeHuid [6]. [lomydeHHble AaHHBIE MO3BOJMIM pPacCMaTpUBATh TapreTHHI OyAecoHH] Kak
(G QEeKTUBHBIH BapuUaHT Tepalud Yy TMAIUEHTOB C BBICOKAM pPHCKOM mporpeccupoBanus |gA-Hedponarum,
pedpaxTepHOl K ONTUMAaIBHOMY HOAJEPKUBAIOIIEMY JICUCHUIO.

BJiokana penentopoB YHAOTEIMHA M AHTHOTEH3MHA: CIAPTACEeHTaH

OuporenuH-1 paccMaTpuBaeTCs Kak OJUH M3 KJIIOYEBBIX MEAHMATOpOB mporpeccupoBanus |gA-nedpomnarny,
CHOCOOCTBYIOIINI Pa3sBUTHIO BHYTPHKIYOOUKOBOH THMIIEPTEH3HMH, BocmaieHus u (puodpo3a. Ha 3TtoM ocHOBaHMHU Oblina
pa3paboTaHa cTpaTerust JBOHHOM OJIOKaIbl SHIOTEITNHOBBIX PEIETOPOB THIA A M aHTMOTEH3MHOBBIX PEIIEITOPOB THIIA
1, peann3oBaHHas B IpenapaTe crapTaceHTaH [ 7].

D¢ pexTHBHOCTh W 0€30MaCHOCTh CNApTACEHTAHAa OIECHHBAINCH B PaHJOMH3HPOBAHHOM KOHTPOJIHPYEMOM
uccnenpoBannn PROTECT, B koTopoM mpemapar cpaBHHBaiCA ¢ mpOecapTaHOM y marnmeHToB ¢ |gA-Hedponarueit n
BEIpAKEHHOU TpoTenHypuell Ha (oHe omrmMmansHOW moaxepkuBaromielt Tepanuu [8]. OCHOBHOW KOHEYHOH TOYKOMH
SIBIISIOCH U3MEHEHHE YpOBHA NpoTenHypu. [1o pesynpraTtam HccieoBaHUs ciapTaceHTaH MPOJIEMOHCTPUpOBal boee
BBIPOKCHHOE M YCTOMYMBOE CHW)KEHHE MPOTEHHYPHH 10 CPABHEHMIO C MOHOTepanueil oiokatopamu PAAC, a Takxe
OJaronpUATHYIO IMHAMUKY PAacu€THON CKOPOCTH KIyOOUKOBOH (DMIIbTpALMU MTPH JUTUTEIHHOM HaOJIIOACHHH.

[Mpodune Oe3omacHocTH crapraceHTaHa B ueaoM Obul comocraBuM ¢ HPAAC-tepanmeii. Haubonee
3HAUUMBIMH HEXKeNaTeIbHBIMU SIBJICHUSMU SIBISUIMCH 3allepiKKa KHUIAKOCTH U mepudepudeckre OoTéKU, 4To Tpedyer
KJIMHUYECKOT0O MOHHMTOPHHTA, a TaK)Ke MOTEHIUAIIbHbIE PHUCKH I'elIaTOTOKCUYHOCTH M TEPATOTeHHOCTH, XapaKTepHbIE
JUIl KJlacca aHTarOHHUCTOB OSHIOTENMHOBBIX perentopoB [9]. IlomydeHHbIE IaHHBIE MO3BOJITIOT pPaccMaTpPHBAThH
CHapTaceHTaH KaK IIEPCICKTHBHBIN KOMIIOHEHT Tepamuu |JA-HedpomaTun y NAlMEHTOB C BBICOKMM PHCKOM
MIPOTPECCHPOBaHUS 3a00IEBaHHUS.

Jlpyrue nepcneKTHBHbIE TApreTHbIE MOAXOABI

Hapsimy ¢ TapretHoif noctaBkoil OynecOHWIA W TBOWHOW OJOKAamOW SHAOTEIHHOBBIX W aHTHOTEH3WHOBBIX
pelenTopoB, B MOCJIEIHHE TOJAbl AaKTUBHO HW3y4aeTcss psAJ HOBBIX IAaTOrEHETHYECKH OPHEHTUPOBAHHBIX
TepaneBTHUECKUX cTpaTeruii mpu |gA-aedponaTun.

OnHuM u3 HauOosiee TNEPCHEKTUBHBIX HANpaBICHUH SIBJISETCS WHTHOMPOBAHHE CUCTEMbl KOMILIEMEHTa,
YUUTBIBAs €€ KIIOYEBYIO POJb B MOBpPEXJICHHM KiIyOoukoB. Hambonee m3ydeHBI Npemapatrhl, BO3AEHCTBYIOIIHME Ha
JICKTUHOBBIN MyTh aKTUBALIMK KOMIUIEMEHTa, BKJIIOYAs MHapaBaln3ymMad — MOHOKIOHalbHOE aHTuTeno k MASP-2, a
TaK)Ke areHThl, OJIOKUPYIOIINE IIEHTPAbHbIE KOMIOHEHTH Kackana, Takue kak C3b/iC3b [8]. Panuue knuHmHueckue
HCCIIEeJOBAaHMS TIPOJIEMOHCTPHPOBAIIN CHIDKEHHE aKTHBHOCTH BOCTIAJICHHS 1 YMEHBILICHHE IPOTEHHYPHH Y TIALUEHTOB C
AKTHBHBIM TE€UYEHHEM 3a00JI€BaHMs, OIHAKO JIAHHBIE O JIOJITOCPOYHOM BIIMSHUM Ha (DYHKIHIO MOYEK II0Ka OTPaHHYCHBI.

Jlpyrum 3HauMMBIM HanpaBieHueM siBissetcs 6iokana ocu BAFF/APRIL, yuactsytorieil B auddepeHiupoBke
W BBDKMBaHMM B-KileTok M IUa3MaTHYecKWX KIETOK, mpoxymupyromux mnaronorudeckuii |gAl. Ilpenapatst
TENUTALMLENT U aTalMIeNT MOKa3ajld CIOCOOHOCTh CHMXaTh ypoBeHb Gd-IgAl u mpoTemHypHI0 B paHHHX (a3ax
KIMHUYECKUX HWCCIECJOBAaHWH, YTO MOATBEPXKJAeT HX IaTOreHeTHYecKylo 00ocHOBaHHOCTE [6, 7]. Opnako
ONTHMAJIbHbBIE NTOKa3aHHs U O€30MaCHOCTh NPH JUINTEIBHOM IPUMEHEHUH TPEOYIOT NabHEHIIEro N3yUeHuUsI.

[MoreHnuanpHyo poib npu  pedpakrepHbix  Gopmax IgA-Hedponatuu paccMaTpUBalOT WHTHOUTOPBI
curHansHOro myti JAK/STAT, yuutsiBast ero yJactie B mepenade CHTHAJIOB MPOBOCHAIMTEIbHBIX IIUTOKMHOB. XOTS
KJIMHUYECKUH OMBIT MPUMEHEHHs 3TuX npernaparoB npu IgAN 1oka orpaHuueH, OHH MOTYT MPEJCTaBIsATh HHTEPEC B
paMKax KOMOMHUPOBAHHO Tepanuy y NalueHTOB C BHICOKOH HMMYHOJIOIMYECKOH aKTHBHOCTHIO 3a00JIeBaHUSL.

OTaenbHOTO BHUMAaHUS 3aCiy)KMBaeT MPUMEHEHHE WHTUOWUTOPOB HATPHI-TIIIOKO3HOTO KOTpaHcmopTépa 2
THIIA, TTPOJEMOHCTPUPOBABIINX HEPPOIPOTEKTHUBHBINA 3()(EKT HE3aBUCUMO OT HO30JIOTHUYECKOH (POPMBI XpPOHUUYECKOH
Oone3nu mouek. Mx BkiroueHne B Tepanuio |gA-HedpomaTtHM paccMaTpuBaeTCsi KaKk KOMIIOHEHT KOMIUIEKCHOTO
MOJIX0/1a, HAIPABJIIEHHOTO Ha 3aMeJUIeHHe IPOrpecCUpoBaHms 3a00seBaHus [§]. AHAIOTMYHYIO BCIOMOTaTEeNIbHYIO POJIb
MOTYT WIpaThb  AHTArOHUCTHl ~ MHHEPAIOKOPTHUKOWIHBIX  DELENTOpOB, BKIOYas  (HUHEPEHOH, 3a  CU€T
aHTH(HOPOTHYECKOTO U IPOTUBOBOCIAIIMTEILHOTO JCHCTBHS.

MecTo HOBBIX NPENAPaTOB B KIMHHYECKUX PEKOMEHAALUAX

Cornacuo kimHuyeckum pekomenaanusM KDIGO 2021 no BeieHHIO MAlMEHTOB C TIIOMEPYJSIPHBIMU
3a0oyieBaHUsAMH, OCHOBOW Teparmuu |gA-HepponmaTuu OCTaércs ONTHMalbHOE TIOJIEPKUBAIOIIEE JICUEHUE,
BKJTIOYAOIee KOHTPOJb apTEePHATbHOTO IABICHHS, CHIDKCHHE TNPOTEHMHYPHUH ¢ Tomomipio OioxatopoB PAAC u
KOPPEKIHIO (HaKTOPOB CEPJICYHO-COCYANCTOTO pucka [8]. Pemenne o Ha3HAUeHWHM MMMYHOCYIIPECCUBHOHN Teparuu
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PEKOMEHAYETCsl NPUHUMATh MHAWBUIYAIBHO, C YYETOM YPOBHS IPOTEMHYPHUHU, CKOPOCTH KIIyOOUKOBOH (prubTpauu u
PHUCKa OCIIOKHEHUM.

[osiBiIeHME TapreTHBIX IPENapaToB CYLIECTBEHHO PACHIMPHUIIO TEpaneBTHUECKHH apceHal U c(hOpMHUPOBAIO
MPEATIOCHIIKH ISl IEPECMOTpPa CYIIECTBYIOIIMX aJTOPUTMOB JieYeHUs. TapreTHbId OyAeCOHU] paccMaTpUBaeTCs Kak
MaTOTeHETHYECKN 00OCHOBAHHBIA BapHaHT TEPAlMU y MAlMEHTOB C COXpaHSIOIIeHcs npoTenHypueit >1 r/cyT Ha done
ONTUMAJIFHON TONICPKUBAIONICH Tepanmuyd M COXpaHEHHOM WM yMEpEeHHO CHIDKeHHOW ¢yHKImerd mouek. Ero
IIPUMEHEHNAE TO03BOJISIET CHHU3WTh HOTPEOHOCTh B CHCTEMHON HMMMYHOCYIIPECCHHM W yMEHBLINTh DPUCK CEPbE3HBIX
HE)KEJIAaTENbHBIX SBICHHUMN.

CrnapTaceHTaH U ApYyTrHe Mpenaparsl, peaan3ylomue ABOHHYI0 O0JI0Kaxy 3HIOTEIHHOBBIX U aHTMOTCH3MHOBBIX
peLenTopoB, MOTEHUMANIbHO 3aHUMAIOT HUINY MEXAYy MOAACpKMBAIOIIEH Tepanueldl M UMMyHocynpeccueil. Mx
HCTIONIb30BAaHME MOXKET OBITH ONPABJAHO Y MAIMCHTOB C BHICOKMM PHCKOM IPOTPECCHPOBAHMS 3a00JICBaHMUS, OCOOECHHO
IIPY BBIPQKEHHOW MIPOTEHHYPHH U HEAOCTaTOUHOM 3 dexTe crannaptHoit PAAC-0okasl.

CoBpeMeHHasi TeHIeHIUs B JieueHnu |gA-HedponaTun 3akiroyaeTcst B epexosie K CTpaTUGHUIUPOBAHHOMY U
MO3TallHOMY HOJXOMy, OCHOBAaHHOMY Ha OLEHKE WHIUBUIyadbHOro pucka. IlpeamonaraeTcs HCHOIb30BaHUE
KOMOMHHMPOBAHHBIX CTpaTerui, BKIIOYAIOIIUX MOJepxkuBatomyto tepanuto, *HI'JIT-2 u TapreTHsle mpenaparsl, ¢
LEIbI0 MaKCUMAaJbHOTO 3aMeJUICHHs MPOTPECCUPOBAHUS XPOHWYECKOW OO0JIE3HH TIOYeK IPH MUHHMH3ALUH
JIEKapCTBEHHOI HArPy3KH U NOOOYHBIX 3(PPeKTOoB.

Hepeménnblie BOnpochl ¥ nepcreKTUBbI

Hecmotpst Ha 3HAUNTENBHBIN IIporpecc B pa3paboTke TapreTHO# Tepanuu |gA-HedponaTtum, coxpaHsercs psaa
HEPEMIEHHBIX BOINPOCOB, OrPaHMYMBAOIMUX €€ MIMPOKOE M ONTHMAIbHOE NPHUMEHEHHE B KIMHUYECKOHN INpaKTHKE.
OpHOM M3 KIIFOYEBBIX MPOOIEM 0CTaéTCs OTCYTCTBHE BAIMANPOBAHHBIX OMOMAPKEPOB, O3BOJIIONINX IPOTHO3UPOBATh
OTBET Ha TEPAINHIO U IPOBOIUTH PAHHIOK CTPATU(HKAIIIO MAIIUEHTOB 10 3P (PEKTUBHOCTH KOHKPETHBIX IpenapaTos. B
HacTosIee BpeMs KIMHHYECKHE PEIIeHHs MPEeUMYIIECTBEHHO OCHOBBIBAIOTCA HAa YPOBHE MPOTCHHYPHH U JUHAMHUKE
CKOPOCTH KITy0OUKOBOW (PUIIBTpAIH, UTO HE BCET/Ia OTPAKAeT MMMYHOJOTHUYECKYH0 aKTHBHOCTD 3aboneBanus [ 5, 6].

Henocratouno ompeseneHsl oNTUMalIbHas NPOJODKUTEIBHOCTh TAPTeTHON Tepanmuy U KPUTEPUH €€ OTMEHBI
win MoJu(dUKauKuy. BOJBNIMHCTBO KIMHHYECKUX HCCIICOBAHUI MMEIOT OrPaHUYEHHBIW MEpUOA HAOJIO/ACHHS, YTO
3aTpyAHAET OLEHKY JAOJTOCPOYHOTO BIMSHHMS HOBBIX IIPENapaToB Ha PHCK pa3BUTUS TEPMUHAIBHON CTaIuu
XPOHMYECKOH O0oyie3HH TO4YeK. JIOMOJHUTENBHBIM OTpPaHUYCHHUEM SIBISIIOTCS (apMaKOIKOHOMHYECKHE acleKThl U
JIOCTYIHOCTh TapreTHHIX IPEnapaToB, OCOOCHHO B YCJIOBHSAX HAIMOHAJIBHBIX CHCTEM 3APABOOXPAHCHHMS, BKIIOUYAsS
Poccuiickyro ®enepaunro.

3aki04yeHue

Taprernas tepanus |gA-HedponaTun oTpaxkaeT KaueCTBCHHBIN CABHUT B MAPaJANTMe JICUeHHs 3a00JIeBaHUs - OT
Hecrenn(pUIecKoil IMMYHOCYIPECCHH K TATOTE€HETHYECKH 000CHOBAaHHOMY BMeIIaTesIbCTBY. Pa3paboTka u BHEpeHHe
TapreTHOW JOCTaBKM OyJeCOHHMJAa W TpemnapaToB ¢ JIBOWHOW OJOKagoil SHIOTETMHOBBIX M AHTHOTEH3MHOBBIX
PENenTopOB NMPOJEMOHCTPHPOBATHN KIMHUYECKH 3HAYMMOE CHIDKCHHE IPOTEHHYPHH U 3aMeJIeHUe TPOrpecCHPOBAHUS
XpOHUYECKOWH OOJE3HW TMOYeK Yy MAIMEHTOB C BBICOKMM PHUCKOM HeOJarompusaTHoro ucxona [6, 9]. HampHeimee
pa3BUTHE TapreTHbIX MOAXOAOB, HWICHTH(UKAIM OHOMapKepoB OTBETa Ha TEpalvid W ONTHMHU3ALUS
KOMOWHHUPOBAHHBIX CTPATETH JICUEHUS OTKPBIBAIOT MEPCIEKTUBHI IEPCOHANN3UPOBAHHOTO BEACHUS NMAallUeHTOB ¢ IgA-
Hedponarueil ¥ yIyqIieHus uX A0JTOCPOYHOIO MPOTrHO3A.
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Abstract. 1gA nephropathy is the most common primary glomerulonephritis and remains one of the leading
causes of chronic kidney disease progression in young and middle-aged individuals. Traditional therapeutic
approaches based on blockade of the renin-angiotensin-aldosterone system and non-specific immunosuppression have
limited efficacy and an unfavourable safety profile. This review examines current understanding of the pathogenesis of
IgA nephropathy and analyses the results of clinical trials of targeted drugs, including budesonide with targeted
delivery and dual blockade of endothelin and angiotensin receptors. Their place in clinical practice and prospects for
further development of therapy are discussed.
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U TOBUTHAS KEJE3A U CEPAIE: XPOHUYECKW AYTOUMMYHHBIA THPEOUIAT
B IETCKOM U IIOJJPOCTKOBOM BO3PACTE
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JOLEHT Kadeapsl eTckux OoresHel nM. npodeccopa M1.M. Boponnosa @IT u AITO
®I'BOY BO «CankT-IleTepOyprekuii rocyJapCTBEeHHBINA NeIHATPUUECKUI MEIUIIMHCKUH yHUBEepcuTeT» M3 PD
(194100, Poccus, r. Canxt-IletepOypr, yi. JlutoBckas, 1. 2)
E-mail: liliya-ditkovskaya@yandex.ru

Annomayun. B cmamve npedcmasienvl aumepamypHvie OaHHbIE KIUHUYECKUX NPOSIGNEHUll, 0CODeHHOCmU
OUACHOCTNUKY  XPOHUYECKO20 AYMOUMMYHHO20 mMupeououma y oemetl U NOOPOCMKOS8, NPUBEOeHO CcobCmeenHoe
KAuHuyeckoe nabnodenue. Ommeyeno, ymo Hapyuwenue pabomvl WumogUOHOU Jicesie3bl MOIHCEmM MACKUPOBAMbCSL NOO
cumnmomel 3abonesanuil cepoya, u Haobopom. Paunee gvisenenue u neuenue mapyuieHuti QYHKYUU WUMOBUOHOU
Jcenezvl Modcem npedomepamums pa3euUmue CepbesHbIX OCIONCHEHUTL CO CMOPOHbL CEPOEUHO-COCYOUCMOU CUCTEMbL Y
Oemell.

Knrwouesvie cnosa: wumosuonas sicenesa, XpoHULeCKUtl aymouMMyHHbLI MUpeououm, oemu, noopoCmKu.

WzBectHo, uro muroBuaHas xene3a (LLDK) m cepame TecHO B3aMMOCBSI3aHBI, IOCKOJBKY T'OPMOHBI
IIATOBUTHOM KEJIE3bl BIAMSIOT Ha PabOTy ceplAeyHO-COCYIUCTON ccTeMBl. MI3MeHeH s B paboTe INTOBUIHOI JKeNesHl,
Takye Kak THIepTUpeo3 (M30BITOK TOPMOHOB) MM THIOTHPEO3 (HEAOCTaTOK FOPMOHOB), MOTYT BBI3BIBATh pa3IMYHbBIC
HapyleHus B paboTte cep/ua.

Xponnueckuii aTouMMyHHbIH THpeouuT (XAUT, tupeonaur XammumoTo, TUMGOLUUTAPHBIA TUPEOUANT) —
XPOHHUYECKOE BOCHATUTENIbHOE 3a00IeBaHIE ITUTOBUIHON KeJe3bl ayTOUMMYHHOTO T'eHe3a, IPU KOTOPOM B pe3yJIbTaTe
nporpeccupyromei  JuMdonaHoi WHOUIBTpAlMK MPOMCXOAWT MOCTENeHHas AecTpykuus mnapenxumbl DK ¢
BO3MO>KHBIM HCXOJOM B NIEPBUYHBIN THIIOTHPEO3.

Crenyer OTMETHTh, YTO HA MPOTSHKEHHM JUIMTEIHHOTO BPEMEHH, WHOTJA BCEH JXM3HH, Yy IAI[MEHTOB
COXpaHsieTCs JYTHpeo3. B ciydae IOCTENEHHOTrO IIPOrpecCHpOBaHMs IIpolecca W YCHICHHS JMMQOnHUTapHOM
naunsTpamym DK u nectpyknmn ee (OTHKYISIPHOTO SHHTENHUS MOCTETIEHHO CHIDKACTCSl CHHTE3 THPEOMIHBIX
TOPMOHOB, B pe3yjbpTaTe MNoBbIIaeTcss ypoBeHb TTI, npuBoasmuil k runepctumyisuuu LK. 3a cuer stoit
THIIEPCTUMYIISLUHA Ha MPOTSDKEHUH HEOTIPECNICHHOTO BPEMEHH MOXKET COXPAHSTHCS MPOAyKIMs T4 Ha HOpMaJbHOM
ypoBHE — (ha3a CyOKIMHUYIECKOTO THIIOTHPEO03a.

[Mpu nansueiimem paspyuenun K uncino GyHKIMOHMPYIOMIMX TUPEOUMTOB CHUIKASTCSl HHXKE KPUTHUECKOTO
YPOBHSI, U KoHLeHTpaus T4 B KpOBHU Takke CHUKaeTcs ((a3a SBHOrO THIIOTUPE03a).

XAUWT saBnsieTcsi OCHOBHOW MNPUYMHON (B OTCYTCTBHE WOAHOTO AePUIIUTA) MPUOOPETEHHOTO MEPBUYHOTO
runoTupeos3a y nere. Cpean IeTCKOro HacelIeHUs PasIn4HbIX CTpaH pacmpocTtpaHeHHOCTs XAWUT gocturaer 3%, muk
MIPUXOIUTCS Ha MOJPOCTKOBBINA BO3PACT.

BospacTHble 3akoHOMepHOCTH pactipocTpaHeHHOCTH XAWT BBINIAIAT criemyonmm o0pa3oM: 4acToTa Cpeiu
nereil mo HactymieHus mnyOeprata kpaiiHe Huska (o 0,5%), Ha (oOHe TOJIOBOTO CO3PEBAHMS OTMEYAETCs
3aKOHOMEpHBIH pocT 3aboneBaeMocTh (10 2%), KOTOPBIH NPOMCXOANUT, B OCHOBHOM, 3a CYET JIMI] XEHCKOTO II0JIa.
l'unotupeo3z B ucxome XAWUT BcTpedaeTcss HOCTATOYHO PEAKO U COCTaBigeT mIpumepHo 1-2 cmydas wa 1000
MOJIPOCTKOB, a IOJaBIIsiioIiee OOJBIIMHCTBO CIIydaeB B 3TOM BO3pacTe BBUIBISETCS 0€3 KIMHUYECKH 3HAYMMBIX
Hapymennid Gpynkuun DK, 3aboneBanue B 2 pasa yamie BcTpedaeTcsi CpeAr JEBOYEK, YeM Cpeiu MajbuukoB. Kpaiine
penko nebroT 3aboaeBaHns HabIIOAaeTCs B BO3pacTe A0 4 JIeT, OJHAKO ONHCAHBI CIIydau IPHOOPETEHHOTO THPEOUANTA
Y HOBOPOXAEHHBIX [1, 2].

Cpean geteit, cTpajgalonIux caxapHbIM jAuabeTom 1 TWma, dYacToTa BCTPEYAEMOCTH XPOHUYECKOTO
mumborurapHoro Tupeounnuta coctariser 30-40%, XAUT HabnromaeTcss OJUHAKOBO YacTO KaK y JEBOYEK, TaK U Y
MaJIbYHKOB.

CoriacHO COBpeMEHHOH KiIacCH(pHUKALINH, ayTOUMMYHHBIN THPEOUIUT MTOIPA3AEIIETCS Ha THIEPTPOGUIecKUi

© Jlumapenko ML.IL., lutkosckas JI.B. / Limarenko M.P., Ditkovskaya L.V., 2026
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(306 XammMoro) u arpodudeckuii (IepBUYHAS MUKCEIEMA).

Oco0eHHOCTh KIIMHUYECKOI KapTHHBI IPH ayTOUMMYHHOM THPEOHINTE B IETCKOM M MOAPOCTKOBOM BO3pacTe
00ycJIOBlIEeHa HENPOJOJDKUTEIFHOCTEIO TEYEHUsT 3a00JIeBaHHMsT M MHHUMAJIBHBIMH  MOP(O(QYHKIIHOHATEHBIMH
n3MeHeHusaMU [1DK Ha HayambHBIX CTaUSX UMMYHOIATOIOTMYECKOTO Mpolecca.

XAWUT y nereil paHHEro W JOUIKOJBHOTO Bo3pacta MaHH(ECTHpYeT MPEeUMYIIECTBEHHO rumnorupeosom. C
TeUeHHEM 3a00JIeBaHUsI B IETCKOM H ITOJPOCTKOBOM BO3PACTe OTMEYEHO HApacTaHWE YacTOTHI SIBHOTO T'MIIOTHPE03a,
mpudeM HanboJiee 3HaYMMO — B TIepBEIe 3 roja 3a00JIeBaHNS.

BrisBeHa BO3MOXHOCTH TpaH3UTOpHBIX HapymeHuit ¢ynkimun DK mpu XAUT. Ilpm cyOKIMHHYECKOM
THIIOTHPEO3e W THIEPTHPEO3€ B IMOJOBHHE ciydaeB 3aboneBanus ¢yHkumus LK cnocobna x crnoHTaHHOMY
BOCCTaHOBJICHHIO.

Heo6xomumMo TOAYEPKHYTH, YTO OTCYTCTBYIOT pa3/IM4usl OCHOBHBIX KJIMHHKO-MHCTPYMEHTAJIBHBIX H
OMOXMMHUUYECKHX TMoKa3zareneil y mnamueHToB ¢ XAWT B 3yTUpEOMTHOM COCTOSIHUM W TpPH CyOKIMHHUYECKOM
THIIOTHpeo3e. Y geredl B OONBINMHCTBE ciydaeB HaOmronmaercss ysenuueHue 11K mpu oTCyTCTBHM KIMHHYECKHX
CHUMIITOMOB HapylieHus ee (yHkumu. Ha mMoMmeHT ycraHoBneHusi nmarHosa: 52,1% nereil HaxXoIsTCs B COCTOSHUH
sytupeo3sa, 22,5% — rumnotupeosa, B 19,2% cinydaeB UMeeT MECTO CyOKIMHUYECKHUN TUMOTUpPeo3. [pyrue m3MeHeHus
TUpeouHON QyHKIMHU (6,5%), a UIMEHHO CyOKIMHMYECKUH M MaHHM(ECTHBIH THUIEpPTUPEO03 (XAIIUTOKCHKO3), MOTYT
ObITH HE 3a()UKCUPOBAHBI IEAUATPOM.

VY 3-4% pereit ¢ Oonesnpto ['peiiBca (BI') manudecranmum TupeoTokcukosa mnpeamectsyer XAUT, uro
YKa3blBaeT Ha CYLIECTBOBaHHE HempepbiBHOro mnpouecca Mexay XAUWUT u BI' B mpepenax IIMpPOKOro CHEKTpa
ayronmMMyHHBIX Hapymernuil 1IDK. Kak mpaBmio, XanIuTOKCHKO3 MPOSBISETCA CYOKIMHHYECKUM THPEOTOKCHKO30M
(m3ommpoBanHOe moxasieHue ypoBHS TTT mpu HopMmansHOM T4 u T3). [Ipu 3TOM manmmeHTH! KAIYIOTCS Ha CIa0O0CTh,
HEJIOMOTaHHUe, pa3paXuTeabHOCTh. OUeHb penko 3a00eBaHNe B HAYaIbHOW CTaluy MposBIseTcs nucharneii, 60mbpio
B TOpJIe, OXPUILIOCTHIO, YyBCTBOM JIaBICHHUS B 00JIACTHU ILIEH.

IMIpu runeprpoduueckoii Gopme ompenensercs 300. [Ipu nanmpmanuu »kene3a MsArKas WM DJIACTUYHON
KOHCHUCTCHIIMHU C 3€pPHUCTOI MOBEPXHOCTHI0. Ha MO3MHUX CTaausIX TKaHb JK€JIe3bl CTAHOBUTCS INIOTHON, IOBEPXHOCTh —
OYTpHUCTOM, MMUTHPYs Y3JIOBbIe 0Opa3oBaHus. MHOTJa MOXHO NalbIHPOBATh HECKOJIBKO Y3JIOBBIX OOpa30BaHMH,
KOTOpBIE CTAHOBSATCA Oojiee BBIPAXKEHHBIMU IIPH 3aMECTUTEIBHON Tepanuu JICBOTUPOKCHHOM, KOTAA TPOUCXOIUT
perpeccusi TUNEPIUIa3MpOBaHHOW TKaHW Ha (oHe yrHerenuss TTI. Dtm y3abl mpencraBieHbl JUM(OUIHBIMU
¢dommkynamu Ha GpoHe mudPy3HOH TUMPaTHIeCKON HHOUIBTPALINN TKAHA KEJIe3Hl.

WHTepec npeacTaBisieT OTAANEHHBINH S-IETHHH MPOTHO3 COCTOSHUS THpeonaHoH ¢yHkunu. [Ipn syrupeonnHom
Havyane XAUNT 57,1% mnamueHToB OCTAaIOTCS 3YTUPEOAHBIMH depe3 5 JIeT ¢ MoMeHTa MaHu(ectanuy, B 30,6% cirydaes
pa3BuBaeTCsl CYOKIMHHYECKMH TMmoTHpeo3 W B 12,3% — pa3BepHyTbIH runoTtupeo3. Hammume 300a M MOBBIIIEHHBINH
YPOBEHb aHTUTEI K TUPEOTIIOOYIIMHY MOTYT CITyXKHTh IPEIUKTOPAMH Pa3BUTHS THIIOTHPE03a B OyrymeMm [3, 4].

ITpu HaNM4MK CyOKIMHUYECKOTO THIIOTHPE03a B MOMEHT ycTaHOBIeHus nuarno3a XAWT uvepes 5 ner y 30,5%
MAlMEeHTOB pa3BwiIcs MaHU(ecTHbI runoTupeo3. OJHAKO OTAAJEHHBIH MPOrHO3 3TOH KOTOPTHI MAIMEHTOB HE OBLI
onHO3HayHO HeOmarompuaTtHeM: y 40,6% crnontanHO HopMmanu3oBanuch ypoBHH TTIT m CT4 x koHmy mepuona
HaOmoneHus [5, 6].

ITpy HaMTMYUM KIMHUKO-Ta00PaTOPHON KapTHUHBI THPEOTOKCHKO3a (XaIIMTOKCHKO3a) B MOMEHT yCTaHOBJICHHUS
muarHo3a XAWT, 49ro He wacTo BCTpedaeTcss B JETCKOM BO3pacTe, IOKa3aHO JUHAMUYECKOe HaOJrofeHHe |
THUPEOCTATHUYECKasl TePAIsl IPOBOANUTCSA TOJNBKO B OTAEIBHBIX ciydasx. CIIOHTaHHOE pa3pelieHHne TUIepTUpeo3a Mpu
XAUT ormeuaeTcs B cpemHeM depe3 5 mecsmeB ¢ MoMmeHTa MaHu(pectanmu XAWUT, XoTa oTMedaeTcss 3HAUUTEIbHAS
WHIWBUyabHas BapuabenbHOCTS [7, §].

CyOKITMHIYECKUIH THPEOTOKCHKO3 (XaITUTOKCHKO3) B MOMEHT yCcTaHOBIIeHHS nuarHo3a XAUWUT (koHIeHTpanus
TTT B kpoBu MeHee HmKHed rpaHunbl HOpMbel, CT4 B mpenenax pedepeHcHbIXx 3HaueHmi). [lo pesympratam
MIPOCIIEKTUBHBIX UCCIEOBaHNH CYyOKIMHUYECKH TunepTupeos BeienacTsiue XAWT crioHTaHHO paspemraeTcs B TEUCHUE
1 - 24 mecsieB ¢ MomeHTa BhisiBienus XANUT[9].

Juarno3 XAUT ycranaBnuBaeTcs Ha OCHOBAaHHM: HAJIMYMS aHTHUTEJ B KPOBHU K THpeounHoi nepoxcuase (TII)
U XapaKTepHBIX YIBTPAa3BYKOBBIX HM3MEHEHHH CTPYKTYpHl IIMTOBHIAHON >kene3bl (auddy3Has TeTeporeHHOCTh U
CHIDKEHHAs 9XOTeHHOCTh). KpoMe Toro, peKkoMeH IyeTcs TIiaTeIbHbIH cOOp aHaMHe3a BCeM MAI[MeHTaM C IT0I03PEHHEM
Ha XAUT c mensio BeigrneHws: maronorumu 1K y pomureneid m cuOCOB, HaIWYMA OPYTHX ayTOMMMYHHBIX
3a0oJeBaHni, xKano0 Ha yBeTHUEHHIE Pa3MePOB IIeH, YyBCTBO CAABIICHHS B O0JIACTH IIEH.

C menblo OUEHKHM pa3MmepoB, ompeneneHus tiotHoctw DK u Hamumums y3noBeIXx o0pa3zoBaHuid Ipu
nogo3pennn Ha XAWT BceM mampeHTamM peKOMEHJyeTcs: BHEHIHHMH OCMOTp M Najblalys oO0NacTH LIed IMalHeHTa.
Take BceM mamueHtamM npu nopo3peHun Ha XAUWUT pexomennyrorcs cieayiomue J1abopaTopHble U
HHCTPYMEHTAJbHBIE JUArHOCTUYECKUE HUCCIENOBAHUS: ONPEAEICHUE COJEpXKAHUS AHTUTEN K THUPEONEPOKCHIA3e B
KPOBH C IIeJbI0 BepUPUKAUK AuarHo3a, ucciaenosanue yposHs TTI u CT4 B xpoBu At OueHKH ()yHKIMOHAIBHOTO
cocrostaust LIDK, mpoBeneHne ympTpa3ByKOBOTO HMCCIEIOBAHUS IMWTOBHIHOHN JKEJe3bl M MAPAIIUTOBUIHBIX XKeJe3 C
nenbio auddepeHmanbHoN TuarHocTuku ¢ apyrumu 3adoneBanusmu 1LDK. [Tanuentam ¢ momo3pennem Ha AUT s
MTOJITBEPIKICHIS TUATHO3a HE PEKOMEHAYeTC s MPOBeIeHUE TyHKIINN IIUTOBUAHOM WIM apaIIUTOBUIHOM JKEJIe3bl.

Jleuenne XAUT 3akimrouaeTcs B Ha3HAYCHHWH JICBOTUPOKCHHA HATPHSA NPH SBHOM CHIDKeHHH (QyHKimu DK
(moBsimenne ypoBHst TTI u camkenune yposus CT4) B anexkBaTHO# 103e 100 MKr/M2 mnu B Bo3pacTe oT 1 10 5 et B
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nose 4 - 6 Mxr/kr/cyt, ot 6 no 10 ser B no3ze 3 - 4 Mxr/kr/cyr, B Bo3pacre 11 jer u crapiie B 103¢ 2 - 3 MKI/KI/CYT.
UccnenoBanue yposHeil TTT u CT4 momxHO NpoBOAUTHCS Kaxable 6 - § Hepenb ¢ MOMEHTa Hadana Tepanuu. Ilo
JIOCTHXKEHUH 9YTUPEOUTHOTO COCTOSHUS - Kaxble 6 - 12 mecsues.

Crenyer nom4yepkHyTh, yTo nanueHtam ¢ XAWUT npu Hannuuu CyOKIMHUYECKOTO TUIIOTHPEOo3a (TIOBBIIICHUE
ypoBHs TTI" no 10 ME/n u HopmanbHblit ypoBeHb CT4) B CBS3M € OTCYTCTBHEM JaHHBIX OTHOCHTEIHHO ONTHMAIBLHOTO
JICYEHUsI PEKOMEHIyeTCs: MOATBepauTh, uro AWT neicTBUTENTHPHO MMeEeT MecTo, MepenpoBepuTh ypoBeHbs TTI B
KpOBH, YTOOBI HCKIIOYHTEH Ja0OPATOPHYIO OMMOKY W BIHSHHE HHBIX (aKTOPOB (CTpecc, MEPeoxNIaxIeHHe W T.IL.).
[MamreHTamM MOJOXE 3-JIETHETO BO3pacTa Ha3HAYACTCs JICUCHHE JICBOTUPOKCHHOM Hatpwst ipu yposae TTI ot 5 mo 10
ME/n npu nHopmansHoM CT4. [lammenrtam crapmie 3-x et npu ypoBHe TTT ot 5 no 10 ME/n nmpu HopmanmsHOM CT4
pexomenayetcs Habmoaenue, ipu yposHe TTT Bemme 10 ME/n moka3aHo jedeHre JIEBOTUPOKCHHOM HATPHS, €CIIA OHO
He OBIJIO HaYaTo paHee.

Lenp paboTel: mpoaHamU3MpPOBaTh CBsA3b Mexay muToBuaHOW sxemezoi (LK) m cepmuem Ha ocHoBe
JUTEPATYPHBIX JaHHBIX M KIMHHYECKOTO HaOIIOACHUS.

[IpuBoguM coOcTBeHHOE KiMHHMYeckoe HaOmonenuwe. bonphas K., 14 ner 6 wmec.,, Haxomwiach B
supokpuHosorundeckoMm otaenenun GI'bOY BO CIIGITIMY ¢ 10.10.2024 r. mo 17.10.2024 r. IlocTynuna ¢ 1ebio
KOMIUIEKCHOTO OOCJIeIOBaHUs U KOppeKuuu jedeHus. [Ipu moctyruieHun npeabsBiisiia kKajao0bl Ha FOJOBOKPYKEHHE,
CHIDKCHHUE apTePHAIbHOTO IaBJICHHUS, TEPETabl HACTPOCHUS.

W3 aHamHe3a W3BeCTHO, 4TO 3aboneBaHWe BBIIBICHO B MapTre 2024 1. Y3U DK ot 20.03.2024 r.: mo
BHYTPEHHEMY KOHTYPY BBISBIICHBI 3 THIIO3XOT€HHBIX Y3JIOBBIX 00pazoBaHus 6*7mMm, 7,4*9.4 mm, 7*6,6 mMm. O0peM LIK
8,6 cm3. JlabopaTopHbie uccnenoBanus ot 21.03.2024 r.: AT k TIIO - 27,5 ME/mn (N < 5,6 ME/mn), TTT — 12,12 (N
0,47-3,41 ME/n), CT4 — 6,98 (N 9,98-14,29 nmosns/m). Bblt Ha3HaueH JEBOTHPOKCUH 25 MKI/CYT, 4epe3 HEJEN0 YBeTHYCH
1o 50 MKT/CYT, B CBSI3H C Pe3KHUM YBEIHMUYCHHUEM HIUTOBUIHOW kele3bl (mpu koHTpoiabHOM Y3U 11K ot 27.03.2024 r.:
oobem 11K 14,9 cms, B mpaBoii joie Jormpyercs y3en pasmepoM 13*10 mm, He uckiroueH nceaoysen). Y3U 1K or
08.08.2024 r.: o6vem LK 12,8 cm3, B IpaBoii JoJie 10 BHYTPEHHEMY KOHTYPY 2 PAJOM PacIoJIOKEHHBIX y3Jla pa3MepoM
0,84-0,64 u 1,01*0,66 cMm. Jlaboparopusie ucciaenosanus 14.08.2024 r.: TTI" — 1,62 ME/n (N 0,47-3,41 ME/n), CT3 —
4,54 imonn/n (N 3,8-6,1 mmonb/n), CT4 — 12,2 nmmons/a (9,98-14,29 nmons/n). Kamsuuronus ot 19.08.2024 r. - < 2 nr/mi
(N < 5,0 or/mun). Ha MOMEHT MOCTYIUIeHHS B KIIMHUKY momyvana L-tupokcus 50 Mr 1 pa3 B CyTKH yTpOM.

Anamues xu3HH. bepeMeHHOCTh 2-as , 6e3 ocobeHHocTeil. Ponbl 1 cpodHble, ecTecTBEHHBIM myTeM, 40 Hen.,
oreHka mo mkaie Anrap 7/8 6ammoB. Macca mpu poxxaenun 4380 r, muHa Tena 58 cM. Ileproa HOBOPOXKICHHOCTH
npotekain 6e3 ocobenHocteil. Pocna u pa3BuBanack o Bo3pacTy. BckapmiinBanue nCKycCTBEHHOE. AJuleproaHamMHe3 He
otaromieH. M3 meTckmx mH(eKnuid mepeHecna BeTpsHyoo ocmy. OPU penxume. [IpuBuBku mo Bo3pacty. CeMeitHBIIH
aHaMHE3: Yy MaTepH — TOKCHYECKas aJ[cHOMa, JICBOCTOPOHHSSI TeMUTHPEONI3KTOMUS B aHAMHE3€, Y TeTH — CaxapHbIH
nuadeT 2 TuIa.

OOBeKTUBHBIN cTaTyc Hpu mocTyluieHnH. COCTOSHHUE YAOBJIETBOPUTEIHLHOE, CaMOUYyBCTBHE Xxopomiee. Poct
BhbIllie cpexHero 176 cm, u3dbiTounas macca tena 78 kr, UMT 25,2. SDS pocra: +2,17; SDS UMT: +1,48.
Tenocnoxenne mpaBuiabHOe. KoXHBIE MOKPOBBI M BUAMMBIE CIU3UCTBIE YUCTBIE, OOBIYHOM Okpacku. lllmroBmmHas
xere3a 6e300JIe3HEHHAsA, MATKO-3JIacTUYHAsA. J[pIXaHHe B JIETKUX Be3WKymsapHoe, xpuroB HeT. YJJ] 17 B MuH. ToHBI
cepaua scHele, putMmuunble. YCC 88 ym/mun. AJl 107/62 mm pr.ct. Cryn odopMIIeHHBIH, pPeryJspHbIi.
Moueuncmnyckanue cBoboanoe. [lepudepudeckux orexo HeT. [lonosast popmyna no Tauuep: A3, P5, Ma5, Me (+) ¢ 10
JIET, peryjsipHble, nocaeanss MmeHcrpyauus 24.09.2024 r.

VYcranosien nuartos: E06.3 AyTOMMMYHHBIH THPEOUIUT, DYTHPEO3 HA 3aMECTUTENbHOM TOpMOHAIbHOM
Tepanuu.

JlaHHBIE TOTIOJHHUTENBHBIX METOJ0B 00ciienoBaHus. BHOXMMHYECKMI aHalM3 KPOBH: TJIIOKO3a — B HOpPME,
nucaunugaemus. ['opmonansHoe uccienoBanue kposu: TTI, CT3, CT4, xoptuzon — B mpeaenax HopMmbl. AT
tupeornodymuay — 193,0 ME/mir (NO,0-95,0 ME/Mn). AT k tupeonepokcunaze — 42,7 ME/mn (N 0,0-10,0 ME/mi).
OKTI: UCC 83-88. PUT™M CHHYCOBBIA. DNEKTpUYECKasi OCh cepila OTKJIOHEHA BIIPABO, dJIEKTPHUECKass TIO3UIIMSI CEpIia
nosxyBeptukaibHas. Y3U LIK: 6e3 usmenennii ot 08.08.2024 r.

B otnenenun HaznaueHo jgederne: crox Ne 15, L-tupokenn 50 Mxr 1 pa3 B CyTKH yTpOM.

B nmanpHeiimmeM MOAPOCTOK OBIIa BBINHCAHA W3 OTIENEHHUS MOJ HAaOIIOJEHHE IETCKOrO SHAOKPHHOJIOrA,
IeJuaTpa ¢ pEKOMEHJAUUAMU IIPOJOJDKEHNS IIPUEMaA L-tupoxcrHa B pexxHeit no3e, kouTpoius yposus TTI, CT4 B
kpoBu, Y3U XK uepe3 6 mecsies.

3akmrouenne. Hapymenust pa6oter LXK moryr mackupoBaTbesi MOA CHMITOMBI 3a00JI€BaHMH cepiua, U
HaoOopot. PanHee BbIsBiIeHME M JedeHue HapymeHuil ¢ynkumn LXK Moker mpemoTBpaTuTh pa3BUTHE CEPHE3HBIX
OCJIO)KHEHHH CO CTOPOHBI CEpAEYHO-COCYIMCTON cHCTeMBl. JleTsM W TOApPOCTKaM ¢ 3a00JICBaHUSIMU CepAala
peKoMeHayeTcs peryisipHo npoBepsaTh Gynkuunio DK, a marmenram ¢ 3aboneBanusmu LXK — oOpamaTs BHHMaHue Ha
BO3MOJKHBIE CUMIITOMBI CO CTOPOHBI CEPACYHO-COCYAUCTON CHUCTEMBI.
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THYROID AND HEART: CHRONIC AUTOIMMUNE THYROIDITIS
IN CHILDHOOD AND ADOLESCENCE

M.P. Limarenko, Candidate of Medical Sciences, Associate Professor of the Department of Pediatrics No. 3
Donetsk State Medical University named after M. Gorky of the Ministry of Health of the Russian Federation
(283003, Donetsk People's Republic, Donetsk, llyich ave., 16)

E-mail: limarenko_marina@inbox.ru

L.V. Ditkovskaya, Candidate of Medical Sciences,

Assaciate Professor of the Department of Childhood Diseases named after Professor 1.M. Vorontsov
St. Petersburg State Pediatric Medical University of the Ministry of Health of the Russian Federation
(194100, Russia, St. Petersburg, Litovskaya St., 2)

E-mail: liliya-ditkovskaya@yandex.ru

Abstract. The article presents literature data on clinical manifestations, features of the diagnosis of chronic
autoimmune thyroiditis in children and adolescents, and provides its own clinical observation. It is noted that
disruption of the thyroid gland can disguise itself as symptoms of heart disease, and vice versa. Early detection and
treatment of thyroid disorders can prevent the development of serious cardiovascular complications in children.

Keywords: thyroid gland, chronic autoimmune thyroiditis, children, adolescents.
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Annomayusn. B 0annoti cmamee paccmampugaemcs 61usHue 3mMaHoid, OCHOBHO20 KOMNOHEHMA AIKO20IbHbIX
HanumKo8, Ha CMpPYKMypHO-OYHKYUOHAIbHbIE CEOUCMBA KIeMOUHbIX MEMOPAH, ¢ 0COObIM AKYEeHMOM HA HeUPOHATbHbIE
MemOparvl. IMaHoN cnocobeHn UsMeHAmb QUIUKO-XUMUYECKUe XAPaAKMepUCmuKy MemMOpas, Ymo Moxicen npugooums K
HAPYWEeHUI0 UX YeNOCMHOCMU U (QYHKYUOHATbHOCMU. DMO uMeem BadiCHble NoCcie0cmeus Oisl HelupoHATbHOU
AKMUGHOCU, GKIIOUASL Nepeodayy CUSHAL08 U 3aumodeticmeue Heluporos. B cmamve makdice coenan akyenm Ha
onpeoenenue anKo2oas 8 6o30yxe.

Kniouesvie cnoea: smawnon, xiemounvie memoOpamvi, uounas npouuyaemocmo, I AMK(A)-peyenmopul,
NMDA peyenmopubi.

1. BausiHue ankoroist Ha KieToyHble MeMOpaHbl. [lepBbiM (hapmakorornaeckuM >QPEeKToM ITaHOIa, HadaIoM
BCEX €r0 pa3pyLIMTENBHBIX MOCIEACTBUH SBISETCS BIHMSHHE aJKOTOJII HA MEMOpaHbl KJIETOK. YK€ HM3BECTHO, BCE
OpraHbl M TKaHW COCTOAT M3 KJETOK, & OCHOBHBIM OPTaHOMJIOM BCEX KIIETOK, 0OECICUMBAIONIMM MM CTPYKTYPHYIO
LEJIOCTHOCTh M (DYHKIMOHAJIBHYIO aKTUBHOCTb, SBISIETCS KJIETOYHass MeMOpaHa. MHOMECTBEHHOCTb OCTPBIX H
XpOHHMYECKHX (papmaxororndeckux 3(pQeKToB 3TaHONAa MOXHO MOHATH U MHTETPHPOBATH, COMNPSATas MX C BIHSIHHEM
AJIKOTOJIsl Ha KJIETOYHbIe MeMOpaHbl. DTO JEHCTBUE MOXKHO CUMTATh OOIIMM JUIs MaTO(PHU3MOJIOTHYECKUX MPOLECCOB,
TEPANeBTUUECKUX BMEIIATEIILCTB.

IIpr 1emOCTHOCTH KIIETOYHBIX MeMOpaH Bce (GYHKOMH- OapbepHas, TPAaHCIOPTHAs, PETYIATOpHAs W
(epMeHTHasi, TPOWUCXOAAT B HOPMAIBHBIX, T'€HETHUECKH 3alpOTrpPaMMHUpPOBAHHBIX pexnMax. Ecim meMmOpaHBI
MOBPEXJAIOTCA, TO M BCe (PyHKIMH OyAyT HApyIIaThCs U OyIyT MOSBIATHCA PACCTPONCTBA B 3aBHCHMOCTH OT TOTO, B
KAKOM OpPraHe 3TO IIOBPEKICHUE IIPOU3OLLIO.

CorylacHO COBpEMEHHOM, TPEXMEPHOH, KHIAKOCTHO-MO3aNYHONW MOJENIN CTPOCHHUS KIETOYHBIX MeMOpaH, OHH
COCTOSIT W3 2 CJIOEB JMIUAOB (3KUPOB), B KOTOPHIE BCTPOEHBI OENKH. benkn OOBIMHO SBISIOTCS peuentopaMu H
JJIEMEHTAa-MH TPAHCHOPTHBIX KaHaJloOB. Mexay OelnkaMHM M JKHpaMu CYIIECTBYET CBsI3b, HPHUTSIKEHHE, OHU
OTIpe/IeJICHHBIM 00pa3oM PacHoJIOKEHBl W COCTABIIIOT €MHOE Iiesoe. MOoJeKysbl 3TaHojla MOTYT OCHaliATh CHIIBI
NPUTSDKCHUS. MEXKIY MOJe-KyJaMH JIMIHAOB B KJIETOYHOH MeMOpaHe, U OHH OOpeTaroT CHOCOOHOCTh CBO-00IHO
nepeMeIaThes B mpezenax sKupoBoro Ouciios. MemOpaHa KJIETKU MIPH 3TOM TEPsIET CBOIO CTPYKTYPHYIO OPTaHU3aIII0
1 J)KECTKOCTh, CTAHOBUTCSI MEHEe BSI3KOW U Ooiiee Tekydeil. B pesynprare aToro Bce pyHKIIMH MeMOpaH HapyImaTCs, H,

© CasunoBa A.1O., I'ycaposa B.B., Unsuna H.JI., Mukymsix H.1. /
Savinova A.Y ., Gusarova V.V., llyina N.L., Mikulyak N.I., 2026
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B pe3yJbTaTe 3TOr'0, MEHSAETCS aKTHBHOCTb MEMOpaHHBIX ()EPMEHTOB, HAapyIIAeTCs IPOLECC aKTHBHOTIO TPaHCIIOPTa
HOHOB. B KkieTkax, B 4aCTHOCTH, IOBBIIIAETCS COAEPIKAHHE MOHOB HATPHsI U YMEHBIIAETCS COJEpKaHWe MOHOB Kalus,
HapymiaeTcss OallaHC JPYrHX OJJICKTPOJIMTOB: KajJbLUS, MarHus, MeIW, LUHKa, MapraHua. B pesysnbrare 3TOro
HapyIIalTCI TPOIecch BO30ymuMocTd — (OpPMHUpOBaHME Ha MeMOpaHax IOTeHIWana AEHCTBUS, NpOBEAe-HUE
OMOTOKOB I10 HEPBAM M Y€PE3 CHHAIICHL. Y INBSHOTO «OTHUMAIOTCS» PYKH M HOTH, «3aIUIETaeTCS» S3BbIK, 3aMEISIOTCS
BCC IICUXHYECKHE W JABUTATEIbHBIC peakiuu. KIMHWYIECKH 3TO MPOSBISETCS COCTOSHUSIMU TIIyOOKOTO YTHETEHHS,
HEYyBCTBUTCIBHOCTH JIFOICH, HAXO/SIIUXCS B COCTOSHUHM IIyOOKOTO ONBSHEHMS, K BO30YKIAIOMIMM BO3ASHCTBISIM [2].

IIpn ocTpoil MHTOKCHKAIMK TEKy4eCTh M NPOHHLIAEMOCTh MeMOpaH moBblmaercs. Ho mpum XpoHHYECKOM
MOTPEOIEHUN AJIKOTOMIS OPTaHNU3M IIPOSIBIISIET CBOM KOMIIEHCATOPHBIE M MPHCIOCOOUTENBHbBIE CIIOCOOHOCTH, N3MEHSAET
COCTaB JMIIUIOB B MEMOpaHax M OHH CTaHOBSITCS Ooiee CTaOMIBHBIMH, MEHEE TEKYIHMH, Oojee yCTOHUMBBIMH K
MOBpEXKJAIOIEMY ACHCTBHIO TaHoa. [10 3TOM NpUYMHE NaTOreHETHYECKHE MEXAHU3MBbl M KIMHUYECKHE TPOSBICHUS
OCTPOH MHTOKCUKAIIUHU OTIMYAIOTCS OT TAKOBBIX IPH XPOHHYECKOM MOTPEOISHUH aJIKOTOJIS.

2. BozgelictBus Ha HeipoHHbIE MeMOpaHbl. BoznelcTBue 3TaHONa Ha LEHTPAJIbHYIO HEPBHYIO CHUCTEMY
OCYIIECTBIISICTCSL MPEUMYIIECTBEHHO 4Yepe3 MOJIYISIHMI0O HOHHOW IPOHHMLAEMOCTH HEWpOHAJbHBIX MeMOpaH u
n3MeHeHHe QYHKIMI KITF0UYEBBIX HEHPOTPAHCMHUTTEPHBIX PELIEIITOPOB.

HatpueBble kaHabl JEMOHCTPUPYIOT MOBBIIIEHHYI0 MHAKTUBALIUIO NIPH YMEPEHHBIX KOHLEHTPALUAX 3TaHoJIa
(20-50 mM), uro cHmKaeT BO30YAMMOCTh HeipoHOB. IlOTEHIMAN-3aBUCHMbBIC KallbIIMEBbIE KaHambl L-THna
MIOJIBEPTAIOTCSl TIOAABJICHHUIO, YTO HAPYIIAeT MPOIECCH HK30IUTO3a HelpoMeanatopoB. OXHOBPEMEHHO HaOmM0qaeTcs
AKTHBAIMS KaJbLUI-3aBUCUMBIX KJINEBBIX KaHAJIOB, YCHIMBAIOMINX THIICPHOIAPHU3AIIII0 MEMOPAHBI M JOMOITHUTEIBHO
CHIDKAIOIINX HEWPOHATIBbHYIO BO30YIMMOCTb.

Oco0Oplif WHTEpec mpencTaBisieT BosfeiicTBue staHona Ha ['AMK-eprumueckyro cucremy. TAMK (A)-
peLenTopsl, MPEICTABIAIONIAE COOOH JIMTAaH[I-3aBHCHUMBIE XJIOPHBIC KAaHAJbBI, HCIBITHIBAIOT 3HAYUTENBHYIO
AIITOCTEPUYECKYI0 MOJYJISIIUIO TTOJ] BIMSHUEM aJIKOroJIsl. DTaHOoJ B KOHUEHTpausixX 5-50 mM noseimaer apduHHOCTH
penentopa k ['AMK, yniauHAeT BpeMs OTKpBITHS XJIOPHBIX KaHAJOB M YCWJIMBAaeT TOK HOHOB XJopa B
MIOCTCHHANITHYECKUE HEHPOHBI. [IOMOJHUTENbHBIM MEXaHH3MOM SIBJISIETCS MOTCHLMPOBaHHE ACUCTBHUS SHAOTEHHBIX
HeiipocteponsioB Ha ["AMK- penentopbl. COBOKYHHOCTh 3THX 3((EKTOB NMPUBOAUT K 3HAYMTEIBHOMY YCHIICHUIO
TOPMO3HBIX MOCTCUHAIITHYECKUX IOTEHIUAIOB U CHIDKCHUIO HEHPOHANBHOH BO30YIMMOCTH, 4YTO KIMHUYECKH
MIPOSIBIISIETCST Cellalliel, aHKCHOJIM30M, HapylIeHHEeM KOOpAMHAIMM JBHXKCHUH W JIPYTUMH IpU3HAKaMH YTHETEHHS
OHC.

[MapammensHO 3TaHON OKa3blBaeT BBIpAXKCHHOE WHrHOupytomee naeficteme Ha NMDA- pemenTopsl,
OTHOCSIIHMECS K MHOTPOITHBIM TIyTaMaTHBIM pEIENnTOpaM. AJIKOTOJIb HEKOHKYPEHTHO HHTHOMPYET 3TH PEIENTOpHI
4yepe3 CHHXKEHHE YacCTOThlI OTKPBITHS MOHHBIX KaHalIoOB NpH KoHUeHTpanuax 10-100 mM, yMeHbIIeHHE aMILUIATYIbI
NMDA- ToKOB 1 HapyIIeHHE B3aUMOAEHCTBHUS ¢ BHYTPUKJIETOUHBIMH CUTHAJIBHBIMU cHcTeMaMH. OCOOEHHO 3HAYMMBIM
SIBIISICTCA TOJaBJICHHE KaJbIIMH-3aBUCHMBIX MPOILECCOB B MOCTCHHANTHYECKUX HEHPOHAX, IMOCKOJIBKY MMEHHO depe3
NMDA- penenTops! OCyIIecTBIsIETCS KalblIUH-3aBUCUMAas PETYIALNSA CHHANITHYECKON TiacTuaHOCTH. MHrnbupoBanue
NMDA-penienTopoB HapymiaeT MpoLEecCH A0iroBpeMeHHoW noteHruanuu (LTP), nexamue B OCHOBE MEXaHH3MOB
00yUYeHHS U TAMATH, YTO OOBACHIET XapaKTepHbIC KOTHUTUBHBIC HAPYIIIEHUS NPH aJTKOTOJIBHON HHTOKCHKAIIUH.

IIpy XpoHMYECKOM YMOTPEOJCHUH alKOTOJI Pa3BUBAIOTCA CIIOKHBIE HEWpOaJanTallMOHHBIE ITPOIECCHI,
HarpaBJIeHHbIE Ha KOMIEHcaluio ocTpbix dddekToB stanona. [Iporcxoant cumxenue miotnoctd I'AMK-peuenropos
1 ¥X QYHKIMOHAIBHAs JECEHCHTH3aLMs, OJTHOBPEMEHHO Halmoaaercs ysenndenue konnaectsa NMDA -penientopos n
X THIEPYYBCTBUTEIBHOCTh K IiIyTamary. MeHsieTcsl 3KcIpeccusi CyOBEIUHHI] PEIENTOPHBIX KOMIIIEKCOB, 4YTO
NPUBOANT K (DyHIAMEHTAJILHON IepecTpoiKe CBOICTB pEeLEnTOpoB. DOTH KOMIIEHCATOPHBIE M3MEHEHHs HapyIIaloT
TOHKHI OanmaHC MeX1y TOPMO3HBIMH M Bo3Oyxnatomumu cucremamu LIHC, co3maBas OCHOBY aiist pa3BUTHSA
TOJIEPAaHTHOCTH, (PU3NUECKOI1 3aBUCMOCTH ¥ CHHJIPOMa OTMEHBI.

Kinunnueckue mposBAEHUS alIKOTOJBHOIO BO3AEHCTBHS HENOCPEICTBEHHO KOPPEIUPYIOT € ONHUCAHHBIMH
MOJICKYJISIpHBIME  MexaHuzMamu. OcTpasi WHTOKCHKalus OOYCIOBJIE€Ha NpeuMyliecTBeHHO ycuienuem ['AMK-
eprudeckoro TopMoxkeHHs H mojaBineHueM NMDA-onocpenoBaHHOTO BO30YXIeHHS. AOCTHHEHTHBIH CHHIPOM
XapaKTepU3yeTcs] MPOTUBOIOIOKHBIMA H3MEHEHUSAMH - THIEPBO30yauMocTeio NMDA-cuctemMsl Ha (hOHE CHIKEHHOTO
I'AMK-epruyeckoro ToHyca. KOrHUTHBHBIE HapymIeHHs SBISIOTCS NPSAMBIM cleAcTBHeM anchyHknnn NMDA-
pPEelenTopoB M HAPYIICHUS CHHANTHYECKOH ITACTHIHOCTH. DOpPMHpOBAaHHME AJIKOTOJBHOW 3aBHCHMOCTH BKIIOYAeT B
ce0sl CIOXKHYI0 TIEpeCTpOrKy J0(paMHHEPTHUYECKON CHCTEMBl ME30JUMOWYECKOTO MYTH, MPOUCXOISIIYI0 Ha (OHE
(byHIaMEeHTAJIbHOTO U3MEHEHHs OaaHca MeXIy TOPMO3HBIMH U BO30Y)KIAIOLIMMH CHUCTeMaMu Mo3ra [1].

3. IlepepaboTka 1 HeHTpaIU3aLys 3TaHOIa. AJIKOT0JIb, ITOT13/1as1 B OPraHW3M YEeJIOBEKa MIHOBEHHO IIPOHHUKAET
B KPOBEHOCHOE PYCJ0, OTKYyJa PacHpocTpaHsercs o Bcemy Tery. JIumb 10% npuHATOro aakorois BBIXOAMUT HapyKy B
NIepBOHAYAJILHOM BHJIE, BBLACISSACH Yepe3 KOXKY, MOUKH, JIErkue. OCHOBHASI Macca ajKoToJIs 1oJiBepraeTcs 0opaboTke u
00e3BpPEeKUBAHUIO B IEYCHH C MOMOIIBIO (DePMEHTOB: aJKOroJIbACIHAPOreHas3a U aleTalbAeruaaeruaporenasa [4].

AnxoroipaeruaporeHasa-GpepMeHT, IpH IHOMOIIM KOTOPOTO B OpraHM3ME 4YeNOBeKa CHHUPTHI, OKHUCIIACH,
IpeBpamaiTcs B KeToHbI U anpiaeruanl. I'en ADHI1B xomupyer B-cyObenunuiry amkoroapaeruaporenassl. Oqua u3
3HaYMMBIX HOJMMOP(H3MOB — 3aMEHa T'yaHWHA Ha aJeHWH B MO3UIMH 143 HYKICOTHIHOH MOCIEI0BaTEIEHOCTH
(mapkep G143A), 4TO TPUBOAWT K 3aMeHE aprWHWHA HAa THCTUAUH B TIOJOXKEHWU 47 aMUHOKHCIOTHON
mocienoBarensHocTH Oenka (Arg47His). Brimenstor nBa ocHoBHBIX amrenmst: ADHIB*1 (Argd7) — ammens,
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Komupyomuid ¢gepmMeHT ¢ Menbliedl aktuBHocThlo; ADHIB*2 (His47) — amwrens, xogupyromuit ¢epmeHt ¢
MOBBIIIEHHON aKTUBHOCTBIO.

VY Hocuteneit amnens ADH1B2 depment paboraer B 100 pa3 OvicTpee, yem y mozei ¢ amieinem ADHIBI. Oto
MPUBOIMT K YCKOPEHHOMY NPEBPAIICHHIO 3TaHOJIa B alleTalbJIeTU/l, YTO BHI3BIBAET OBICTPOE HAKOIUIEHHE TOKCHYHOTO
MeTaboJIUTa U MOSBICHHE CUMIITOMOB HEIIEPEHOCUMOCTH aJIKOTOJIsl (MOKPACHEHHUE JINIA, TaXUKapIUsl, TOUIHOTA U Jp.).
Takas peaknusi MOXKET CHM)XKaThb CKJIOHHOCTh K 3JI0YNOTPEOJICHHIO AJKOTOJEM M, KaK CIEICTBHE, PUCK Pa3BUTHA
aNKOTONbHOM 3aBHcHUMOCTH. Yactota amnens ADHIB*2 Bapeupyercs B pa3sHBIX HOMJNAIMSAX: y EBPOIEUIEB OHA
COCTaBIIICT OKOJIO 2-5%, a B a3MaTCKUX momysinusax gocturaet 70-86%.

AneranpaeruaporeHasa-apyroil  ¢pepmeHT. OH OKHCISET SIOBUTHIC AalleTalbACTHAbI, INpEBpamas HX B
0e3BpenHyI0 yKCycHyIO0 kucioTy. I'en ALDH2 xommpyeT MHTOXOHAPHAIBHYIO albIeTHANCTUAPOTEHA3y. BakHBIHA
momuMopdu3M — 3aMeHa TyaHWHa Ha aaeHWH B mo3umud 1510 (mapkep G1510A), 9to mpUBOIUT K 3aMeHe
IJyTAMUHOBOW KHCJOTHI Ha JM3uH B mnonoxeHnun 504 Oenka (Glu504Lys). Beigensror aBa OCHOBHBIX ajuIeis:
ALDH2*1 (Glu504) - amnenp, KOAMpYHOIIMHA akTUBHYHO ¢opmy depmenta; ALDH2*2 (Lys504) — amnens,
KOJUPYIOLIMIT HeaKTHBHYIO hopMy pepmenTa [6].

Y romozuror no amwiemto ALDH2*2 ¢epmeHT npakTH4YecKd IMOJHOCTHIO YTpauMBaeT aKTUBHOCTh, a Y
TeTepO3UTr0T aKTUBHOCTh CHIDKAeTcsA 70 6% OT HOPMBL. DTO NMPUBOAMUT K HAKOIICHMIO alleTalbJeruja B KPOBU Jaxe
oCJIe HeOOIBIINX /103 AIKOTOJIS, YTO BBI3BIBAET BEIPAKCHHBIE CUMIITOMBI HHTOKCHKAIINH.

Amnens ALDH2*2 pacnpocTpaH€H NpenMyIIeCTBEHHO B a3HATCKUX Moy sinusx (dactora 30-50%), Torna kak
y IIPEACTaBUTEINICH €BPONICONTHON W HETPOUIAHON pac OH IPAKTHIECKH OTCYTCTBYET.

Coueranue ameneit ADH1B2 u ALDH22 npuBoauT K MaKCUMaJbHOMY HaKOIUICHHUIO alleTalbIeruaa, Tak KaK
3TaHOJM OBICTPO MpeBpalIaeTcs B aneTaabaeTu (13-3a akTuBHON ADH), a ero nanpHeiinee okuciIeHUe 3aTpyAHEHO (13-
3a HeakTHBHON ALDH). DT0 BBI3BIBaET CHIIBHBIA AUCKOMQOPT U, KaK IMPABHIIIO, CHIYKAET CKIIOHHOCTP K YIOTPEOICHUIO
ankoronsg. OnHaKo fake NMPU HAIMYMM TaKUX ajulelied pUCK pa3sBUTHS aJKOTOJIBHOW 3aBUCHMOCTH HE HCKIIOUEH
HOJHOCTBIO.

4. XuMudeckue criocoObl oNpe/iesieHns allkorouisi B Bo3ayxe. Korna ankoross NOKMIaeT KPOBOTOK U TIOTIaaeT
B JIBIXaTEIbHYI0 CHCTEMY, OH JOCTHraeT PaBHOBECHOTO COCTOSHHS B aJbBEOJIPHOM OTHeNe JErkux. B HacTosiee
BpeMsi Hanboee oduiee npunaToe coorHomeHune-2100:1. To ects, 2100 yacTeil Bo3ayxa B alnbBeojax COAEPKHUT TaKOe
e KOJIMYECTBO aJIKOToJs, Kak U 1 4acTh KpOBH.

Haubonee mpocTbiM M JOCTYMHBIM siBisieTcsi mpoba Pamomopra. MexaHn3Mm: B [BE YHCTBIE NPOOHPKH
HAJIMBAIOT 2 MJI JUCTHUIMPOBAHHON BOJABL. B OJHY M3 HMX OIYCKAalOT NMUMNETKY C Y3KHM BBITSHYTHIM KOHIIOM H
UCTIBITYEeMBIH MPOITyCKaeT OKOJIO 2 J1 BBIABIXaeMOro Bo3nayxa. IIpoxoznst depe3 BOAy, alKOTONb, COACPKAIUKMCSA B
BBIJBIXa€MOM BO3JIyX€, PACTBOPSIETCS B HEH M 3aTE€M €TI0 HAIMYHE OTPEEIISIIOT C TOMOIIBI0O XUMHUYECKHUX PEaKIHH.

B 06e mpobupku nmpuimuBaroT mo 20 Karelrb YHCTOW KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI U TOCIe TI0 1 Karure
0,5% pacTBOpa MapraHIeBOKHCIOTO Kajus. Pe3ynbTaThl HCCIIEIOBAaHUS OIEHUBAIOTCS B TeUeHHUE 1-2 MHUHYTBHI C
MOMEHTA BBEIEHHUS MapTeHIIEBOKUCIOTo Kanus. Ecnu B TeueHHH 2 MHUHYT PacTBOpP B CPABHEHHH C KOHTPOJBHBIM HE
HM3MEHMJI IIBETa-aJIKOTOoJIsl B OpraHmsMe y oOciemyemoro He oOHapyxeHo. Ilpu mosHOM obecuBedMBaHHMH pacTBOpa-
(baxT ynorpebIeHus aJKOroJis MOITBEPIKAAETCS.
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Abstract. This article examines the influence of ethanol, the main component of alcoholic beverages, on the
structural and functional properties of cell membranes, with a particular focus on neuronal membranes. Ethanol is
capable of altering the physicochemical characteristics of membranes, which may lead to a disruption of their integrity
and functionality. This has significant implications for neuronal activity, including signal transmission and
neuron-to-neuron interaction. The article also emphasizes the detection of alcohol in the air.

Keywords: ethanol, cell membranes, ionic permeability, GABA(A) -receptors, NMDA -receptors.

43


mailto:nastyasavinova0604@icloud.com
mailto:gusarova.2006@mail.ru
mailto:ilinanl@mail.ru
mailto:normphys@mail.ru

ISSN 2409-563X. MEDICUS. 2026. Ne 3 (81).

Surgery
Xupyprus

YK 616.367-089.85

CPABHUTEJBHBIA AHAJIN3 MAJIOMHBA3BUBHBIX U TPATUIIMOHHBIX METO]IOB
XUPYPITHYECKOI'O JIEYEHUA XOJIEJOXOJIUNTUA3A

B.51. AdaynnaeB, CTyJeHT
Kazanckuii (IIpuBomxkckuil) ¢enepaibHblil yHUBEPCUTET
(420008, Poccus, PT, r. Kazaub, yi. Kpemnesckas, 1. 18)
E-mail: bayramabdullayew2000@gmail.com

D.A. Ain0/10Ba, CTYICHT
Kazanckuii 'ocynapcTBeHHbI MeqUUUMHCKUN Y HUBEPCUTET
(420012, Poccus, PT, r. Ka3aus, yn. Byrieposa, a. 49)
E-mail: alidodova09@mail.ru

JI. BabaeBa, cTyieHT
Kazauckuii (IIpuBomkckuii) ¢penepaabHBI YHUBEPCUTET
(420008, Poccus, PT, r. Kazaus, yi. Kpemnesckas, 1. 18)
E-mail: babaevalac@icloud.com

M.A. Ca0BHUKOBA, CTyICHT
Kazanckuii (ITpuBomxkckuil) ¢penepanbHblil yHUBEPCUTET
(420008, Poccus, PT, r. Ka3zaus, yi. Kpemsesckasi, 1. 18)
E-mail: maril105@inbox.ru

Annomayusn. B pempocnekmueHoM UCCLe008aHUU NPOBEOEH CPAGHUMENbHbLIL AHANU3 UYEmbIpex Memooos
Xupypeuueckozo aevenusi xonedoxomumuasa y 261 nayuenma. Oyenugaiucb mpasmMamuyHOCmb U 0€30NACHOCHb
ogyxamannozo nooxoda (AIICT u JIXD), oonomomenmuvix JIC emewiamenscme, MUHU-00CMyna u mpaouyuoOHHbIX
JANapomoMHbIX Onepayuil. Ycmanosneno, 4mo Hauwiyvuue pesyrbmamvl OeMOHCHMPUpYem O8YXIManHulli Memoo:
MuHUMAanbHas onumenvHocms onepayuu (1,1+0,7 u), pannsa axmususayus nayuenmos (1,2+0,6 cym), Huskas
nompebHOCb 8 AHANLEEMUKAX U HAUMEHbUUAS YACMOmA OCN0NMCHeHUll (comamuyeckue — 3,2%, xupypeuueckue —
9,5%). Jlanapomommuvie onepayuu  CONPOBONCOANUCL MAKCUMATLHOU uacmomou ocrodxcHenut (23,8%) u
aemanvrocmvio (3,2%). Manounsaszuenvie memoobl NO360I50M CHUZUML MPASMAMUYHOCHb, COKPAMUMb CPOKU
2OCRUMANU3AYUY U YIYYWUMb De3VIbMambl JeueHus, 0OHAKO MpeOyiom yuema aHAmOMUYECKUX 0COOeHHOCmel U
Keanugurayuu xupypeaa.

Knwouesvie cnosa: xonedoxomumuas, 3H00CKONUUECKAsk NANULIOCHUHKMEPOMOMUSL, XOIEYUCTNIKIMOMUSL.

BBenenue

XoJen0X0MuTHa3 MpeAcTaBsieT co00l OIHY M3 CaMbIX CEPbe3HBIX NMPOOJIEeM COBPEMEHHOW a0IOMUHAIBHON
XMPYPTUHM, OCTaBasiCh HE TOJIBKO YacThIM OCJIOXHEHHEM >KETYHOKAMEHHOW OONe3HH, HO W TNPHUYMHON TIKETBIX
KHU3HEYTPOXKAIOIINX OCJIOKHEHHUH, TAaKUX KaK MEXaHWYECKas JKeNTyXa, OCTPHIM XOJIAHTUT W OWIMapHBIM MaHKpEaTUT
[8]. PacmpocTpaH€HHOCTh XONENOXOIMTHA3a CPEAN MAIMEHTOB ¢ KaMHSIMH B KeJIYHOM Mmy3bipe nocturaer 10-15%, a
PHCK €ro BO3HHKHOBEHHS YBEIHMYMBAETCA C BO3PAcTOM, M dyamle 3a0ojeBaroT moxkuible monu [4]. B ycmoBusax
MIPOTPECCUPYIOMINX TEXHOJIOTHH B chepe MEAUIIMHBI JaHHAS ATOJNOTHS IpHoOpeTaeT BcE Oombliee 3HAYCHNE B aCIIEKTe
BbIOOpa 3(h(hEeKTUBHBIX U MATIOMHBA3WBHBIX METOJIOB JICUCHHS.

OcCHOBHOM 3ajadell JICUEHUS XOJIEJOXOJIMTHA3a SBISETCS BOCCTAHOBIICHHE aJE€KBATHOTO OTTOKA JKEIYH U3
oOmiero >XETYHOrO NPOTOKA, YTO HOCTUTACTCS PA3IUYHBIMH XHPYPIHYECKUMHM M 3HIOCKONMYECKUMH METOJaMHU.
Kraccuyecknii moaxoz, BKIIIOYAIOIIUI JIATAPOTOMHYIO XOJIE[IOXOJINTOTOMHIO, HECMOTPS Ha CBOIO 3((eKTHBHOCTD,
ocraércst BecbMa TpPaBMaTHYHBIM M aCCOLMMPOBAH C BHICOKUM YPOBHEM IOCIIEOIIEPAIIMOHHBIX OCJIOXHEHUH, 0COOCHHO
y NalHEHTOB CTapIlei BO3pacTHOH rpymisl [5].

Pa3zBuTHe MaJOMHBAa3WMBHBIX METOJIOB ONEPATHBHOIO JICYEHHS IPUBEIO K IMOSBICHUIO METOAOB, TAaKMX Kak
9HIOCKOMMYECKasl ManmuiocuHKTepoToMus ¢ jurodkcrpakmueit (OIICT), mamapockomndeckas XOJEIHUCTIKTOMUS
(JIXD) ¢ OmHOBpPEMEHHBIM yJaleHHEM KaMHed wu3 oO0Iero >KETYHOTO MPOTOKAa, a Takke KOMOWMHHpOBaHHBIE
neyxatanasle nmoaxonsl. DIICT, npuMeHsemMas Kak caMOCTOSATENBHBIA MeToJ Win B KoMmOuHanmu ¢ JIX3, mokaszama

© A6nyninaes b.41., Anunonosa @.A., babaesa JI., CanoBHukoBa M.A. /
Abdullaev B., Alidodova F.A., Babaeva L., Sadovnikova M.A., 2026
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CBOIO BBICOKYIO 3((EKTHBHOCTB M 6€30I1aCHOCTh, 0COOCHHO Y MALMEHTOB C BEICOKUM OMEPALMOHHBIM pHCKOM [1].

OnnomomentHble JIC onepanuy, BKJIIOYAIOUIME XOJEHUCTIKTOMUIO M JIMTOIKCTPAKIHMIO, IO3BOJISIOT
yCTpaHUTh NpoOJIieMy 3a OAMH 3Tal, YTO CHI)KAeT HEOOXOJMMOCTh MOBTOPHBIX BMemIaTenbcTB. OHAKO, TakHe
orepay TpeOYIOT BBHICOKOH KBaJM(HKAIMKM XUPYpra M COOTBETCTBYIOIIEIO OOOpPYIOBaHUS, YTO OIPAaHUYMBAECT UX
NPUMEHEHHE B HEKOTOPBIX MEUIMHCKUX YUpexKICHHsX [6].

B perpocnextnBHOM uccnenoBarnd Ha 1076 GompHBIX TotnkoB B.3. m mp. cpaBHmM omHomomentHoe JIC
JIeYeHNE XOJIeMOXONUTHA3a W IABYXdTamHbIi meron, Bkirowaromwii JIXO u OIICT, roe He BBIABWIN 3HAYHTEIHHOM
pasHuIBI B Oe3omacHOCTH W A(P(PEKTHBHOCTH METOAOB, HO IPH 3TOM OTMEYAIOT 3aBUCHMOCTH pE3YJIbTaTOB
OJTHOSTAITHOTO JIEYEHUS OT OIBITA M HABBIKOB XUpypra [ 3, 6].

IMoaxonp! ¢ HCHONB30BAaHUEM MHHH-JOCTYIIA MPEICTABISIOT CO00I KOMIPOMHUCC MEXIYy TPaBMAaTHIHOCTBIO U
JOCTYNHOCTBIO. JIaHHBIA METOJ SIBISETCA HEAOPOTOCTOSIIE aNbTePHATUBOW JIEUEHUS XOJIENOXOJIMTHA3a IpU
OIepaIlMOHHO-aHECTe3N0JoTnYeckoM pucke P3-P4 1 HEBO3MOXHOCTH INPUMEHEHUs 3HAOBHICOXUPYPTUUECKHX
METOIOB JieueHus [2].

B coBpeMeHHoI HTepaType mo 4EpKUBaeTCsi HE0OXO0IMMOCTh HHIUBHYJILHOTO MOJIX0/1a K BBIOOPY TaKTHKU
JICYEHNUs, OCHOBAHHOTO Ha TSKECTH 3a00JIeBaHUsl, HAIMYMUHU COMYTCTBYIOILIEH MAaTONOTHH, TEXHUIECKIUX BO3MOXKHOCTSIX
YUPEXICHUS ¥ KBATU(PUKAIMHE MEAUIIMHCKOTO nepcoHana. OHAKO O CUX MOP OCTAETCS OTKPBITHIM BOIPOC, KAaKOW U3
METOJIOB JICUCHHUS SIBIAETCA HamOoJee NMPEANOYTHTENbHBIM B acleKTe MUHMMHU3AIWU TPaBMAaTHIHOCTH, YCKOPCHUS
peabUINTAIINY U CHUXKEHHST YPOBHS OCIIOKHEHuid [3, 7].

Lenpto JaHHOTO MCCIENOBAHMUS SBISIETCS CPAaBHUTEIBHBIA aHAN3 YETHIPEX PA3NUYHBIX MOAXOA0B K JICUCHHIO
XOJICIOXOJINTHA3a, BKIIOYAs JBYXITAIHOE JICYCHHWE C HCHonb30BaHueM sHAockomuu u JIC, ogHomomeHTHBIE JIC
BMEIIATENIBCTBA, ONEPAlii U3 MUHHU-IOCTYIIA ¥ TPAAUIMOHHBIE OTKPHITHIE BMEIIATEIBCTBA. DTO TIO3BOIHT OIIPEACIHUTH
Hanbosnee 3 eKTUBHBIN 1 O€30TaCHBI METO JICUCHHS.

Marepuajbl 1 MeTOABI HCCJIETOBAHUS

[TpoBeneHo peTpocneKTUBHOE HccienoBaHMe Ha 261 manueHTe C XOJIeJAOXOIMTHA30M, HAXOAWBIIUXCS Ha
JICYCHUH B XUPYPTUUECKOM OTJIEJICHUH MHOTONPO(MIIBHOTO cTanuoHapa 3a nepuoy ¢ 2013 no 2023 rox.

86% OOJBHBIX MMOCTYMAIH B CTAIIMOHADP B SKCTPEHHOM Mopsake. Bo3pact 6oabHBIX Kosiebancs ot 26 10 93 ner,
cpenHuit Bo3pact coctaBmi 66,8+12,8 ner. CooTHOIIIEHUE KEHIIMH U MY>KYUH cocTaBmio 4:1.

BonbHBIE pa3zeseHbl Ha YEThIPE TPYIIBI B 3aBUCUMOCTH OT XMPYPrHYeCKOro Meroja jedeHus. B mepByro
rpynny Bouutn 128 OGosbHBIX (49%), kKoTopbiM Obira BeimonHeHa OIICT u JIXD. Bo Bropyio rpymmy Bomutu 22
60ombHBIX (8,4%), KOTOpPBEIM OBLTa BBIIOJHEHA omepanus u3 MuHH-Hoctyna (MJI). B 48 cmywasx (18,4%) BeimomHeH
OJTHOSTAITHBI METOJ JIamapOCKOmmdecKkas xoienucTdkromus xonempoxomutoromus (JIXD+XIJIT), onm cocraBmmm 3
rpymmy. B 4 rpynmy Bonum 63 60mbHBIX (24,1%), KOTOPBIM BBIIOJHSINCH TPAAUIIMOHHBIC OTKPHITHIC OMEPAIlUH U3
nmammaporoMHoro fgoctyma (JIT).

Y 227 6onbHbIX (87%) oTMeuanach MEXaHUUECKast JKENTyXa.

Bcem GONBHBIM NpU MOCTYIUIEHHH B CTALMOHAP W B XOJE MPEIOINEePAlMOHHOTO 0OCIEIOBAHHS BBIIOIHSIH
KOHTPOJIb JTA0OPAaTOPHBIX aHAIM30B, BKIIOYAIOMINKA B ce0sl KIMHUYECKUH U OMOXMMHUYECKHA aHalu3 KPOBU M OOIIMIA
aHanu3 MOYH. YJIbTpa3BykoBoe uccienoBanue (Y3M) opranoB OproniHON MOJOCTH BBIMOJHSIN BO BeeX ciaydasx. [Ipu
VY3U KOHKpEMEHTHI B XoJielloxe ObulM BU3yasu3upoBaHbl y 22,3% namuentoB. CpefHuid pa3Mep XoJegoxa COCTaBHII
12,243,6 mm.

®dubporacrpoayonenockonus (PI'IC) BEITOIHATACH BCEM OOJIBHBIM, C LENbIO OLEHKH MOCTYIUICHUS XKEITIH B
MIPOCBET JBEHA/IATUIIEPCTHON KHIIIKH.

Taxoke ObUTH BBITIOJHEHBI B JIOOTIEPAI[MIOHHOM II€PHOJIE MArHUTHO-PE30HAHCHASI XOJAHTHOIaHKpeaTorpadus
(MPXIII'). B  wHTpaomepalMOHHOM TIEPHOAE  XOJAaHTHOTpagus © B  IOCICONCPAIIIOHHOM  TEpHOC
¢ducrynoxomanruorpapus.

BriOop MeToma neyeHMs MAIMEHTOB C XOJEAOXOJIMTHA30M B OOJIBIIMHCTBE CIIyyaeB OCYHIECTBIISUIM Ha
OCHOBaHMH TPEIIOUTEHUI ONIEPUPYIOLIET0 XUpypra.

Juisi cpaBHEHHUsS pPa3MYHBIX CIIOCOOOB XHUPYPTHYECKOTO JICYCHHUS XOJISNOXOJIMTHA3a Y YEThIPEX TPy
MAIMEeHTOB ObLIN UCIIOJIB30BaHbI CIICAYIOIIUE MOKA3aTeH: TPABMaTHIHOCTh METO/Ia 1 O€3011aCHOCTh METOAA.

IIpu ompezaeneHrH TPAaBMATHYHOCTH MeToJa OBbUIM HCIIOJIb30BAHbI CJIEAYIOUIME KPUTEPHH: IIHTENBLHOCTD
oreparyy, KOJMYECTBO MPOBENCHHBIX B CTAllMOHAPE KOWKO-IHEH, MIIMTENHLHOCTh IOCICONEPAllMOHHOIO MEepHO/Ia,
MOTPEOHOCTh B HAPKOTHYECKUX aHAJIbIeTUKAX U BpeMsl, HEOOX0IUMOE JIJIsl aKTUBH3AIUH AIUSHTOB T10CIIE ONEepalIHu.

K xputepusim 0e30macHOCTH NPHUMEHSBIIMXCS METOMOB JIEYEHHMS OTHECIM YacTOTy COMAaTHYEeCKUX U
XUPYPIUYECKUX OCIIOKHEHHUH, a TAKXKE MOCIICONEePAMOHHYIO JIETAIEHOCTb.

CratucTryeckas 00paboTka KIMHHMYECKOr0 MarepHana BbiMojHeHa B mporpamme Microsoft Excel 2021. B
JTAHHOM HCCJIE/IOBAaHHH BBITIOJIHEH PETPOCHEKTUBHBIN aHanu3 ucropun Oone3Hu 261 manmenta. CpaBHEHHE JaHHBIX
IPOBOAMIIOCH Ha ypoBHE 3HaunMocTH npH p<0,05, TO ecTh BEpOSATHOCTH HAPACHO OTBEPTHYTH NPOBEPSIEMYIO THIIOTE3Y
HE TIpeBhIIIaia B KaxaoM cirydae 5%.

Pe3yabTaThl U 00CY:K/IEHHS:
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Tabnuya 1
CpaBHeHHe TPABMATHYHOCTH METO/I0B JieYeHHUs X0JIeIIUCTOX0J1eJ0X0JTUTHA3A

Tlokazarenu DIICT u JIXD | M| JIXDO+XJIT JIT
1 rpynma 2 rpynma 3 rpynma 4 rpynna

KonmuectBo koiiko-gHEH 13,1+£5,6 14,4+2,8 13,2422 23,246,9
14,9 £7*

JUTUTEIbHOCTD TOCIEONEPAIHOHHOTO TIepHoIa 7,2+4.4 | 9,5+2.2 | 7,9+1,7 17,1£6,2
8,9 £5,5%

IToTpeOHOCTD B HAPKOTHIECKUX aHATIbreTukax (mpomenon 2%, ma) | 0,4+0,5 | 2,2+0,6 | 1,8+0,5 3,1+1,2
1,5 £0,7*

AKTHBH3aIUS MAIMEHTA (CYTKH MO CICONEPAIOHHOTO TIEPUO/IA) 1,2+0,6 I 2,2+0,4 | 1,8+0,5 4,7£1,1
1,7+0,5*

JITHTeTBHOCTE OMepauuH () 1,1+0,7 [ 22404 ] 3,4+0,8 2,7+0,9
1,7+1,4*

Tpumeuanue: *- p<0,05

Hcxons u3 Tabnuirel, HaMMeHee TpaBMaTHIHBEIM MetonoM siedeHus sBisgercss DIICT ¢ JIXD (1 rpymma). O6
9TOM CBHAETEIBCTBYET HAUMCHBIIAS JITUTEIHHOCTD ONEpaTUBHOTO BMemrarenbeTBa (1,1+£0,7 aca), COOTBETCTBEHHO, U
MIPOJOJDKUTEIBHOCTE HapKo3a, HE3HAYUTEIBbHBIN 001eBOM CcHHApPOM (CpedHsss NOTPEOHOCTh B HAPKOTHYCCKHUX
aHameretukax cocrasmina 0,4+0,5 M), MUHUMAaJIBHEIN MOCIeonepaoHHbI nepuon (7,2+4,4 cyT), a TakkKe paHHSIA
aktuBu3alus naruenTa (Ha 1,2+0,6 cyTku OOJbHBIC HAYMHAIKA CaMOCTOSTEIbHO x01uTh). JIXD+XJIT (3 rpymma)
yCTymnajna 1Mo CTeNeHUu TPaBMATHYHOCTU JIBYXSTAalTHOMY METOMIy, HO MMelna mnpeumyiiectBa nepenq MJI (2 rpynma) mo
BBIPKEHHOCTH 0O0JIEBOTO CHUHIPOMA, JUIUTEIHHOCTH MOCIECONEPAIIMOHHOTO MEPHOJa U CPOKaM aKTHUBHU3AIUU OOJIBHBIX
IocJlie omepanuu, HO mpu 3ToM MJl uMeeT MEHbBIIYI0 JIMTENBHOCTh OIMEpaIl, YTO HEMATOBAXXHO Y TMOMXKHIIBIX
MAI[MEHTOB C COMYTCTBYIOIIMMH 3a00JICBAaHHUSIMU.

Tabauya 2
YacroTa 0CJI0KHEHUH

XapakTepucTUKa OCI0KHEHUH OIICT u JIXD M JIXO+XJIT JIT

1 rpynma 2 rpynma 3 rpynma 4 rpynna
ComaTH4ecKue OCIOKHEHHUS
IIporpeccupoBaHue CTCHOKapIUH 2 (1,6%) 1 (4,5%) 1 (2,1%) 3 (4,7%)
Ocrtpelii HHAPKT MHOKapaa - - - 1 (1,6%)
Tpom0603MO0JTHsI JIETOYHOM apTepUuu 1 (0,8%) - - 1 (1,6%)
ITHeBMOHUS - - - 2 (3,2%)
IlocneonepalliOHHBIA JeIUpUil 1 (0,8%) - - 2 (3,2%)
Ocrtpas cepaedHast HeOCTATOYHOCTh BO BPeMs OIepaIiy - 2 (4,1%) -
Bcero 4 (3,2%) 1 (4,5%) 3 (6,2%) 9 (14,2%)

8 (4,6%)*
XUpyprudeckue 0CI0KHEHUs
Cepoma nocreonepanuoHHOH PaHbl - 3 (9,1%) - 3 (4,7%)
Harnoenue panbl 1 (0,8%) 1 (4,5%) - 9 (14,3%)
Brinanenue qpeHaxa u3 xosenoxa 2 (1,6%) - - 1 (1,6%)
IToaTexaHue Keauu 0 KOHTPOJILHOMY JIPEHaXY 2 (1,6%) - 1 (4,1%) 1 (1,6%)
IleputoHHT 1 (0,8%) - - -
OcTpbIii MaHKpPeaTuT 6 (4,7%) - - 1 (1,6%)
Bcero 12 (9,5%) 4(13,6%) | 1(2,1%) 15 (23,8%)
17 (8,4 %)*

JleTanbHBIN NCXOABI 1 X NIPUYHHBI
Ocrtpelit HHPAPKT MHOKapaa - - - 1 (1,6%)
Tpom603MO0IHs TIETOIHON apTepuH - - - 1 (1,6%)
Bcero - - - 2 (3,2%)

IIpumeuanue: *- p<0,05

Kak cnenyer u3 Tabuunpl 2, 4acToTa COMaTHYECKUX OCJIOKHEHHUH MPH MCIOJIB30BaHUH JIBYX3TAITHOTO METO/1a
He3HauMTenbHa (3,2%), yuuTheIBas MajJoTpaBMaTHYHOCTh MeTona. bosiee yacroe pasBuTue octporo nankpearura (4,7
%) ObLIO0 00YCIIOBIEHO OCOOEHHOCTBIO JJAHHOTO XUPYPIHYECKOIo BMematenscTBa — npumenenueM OIICT, u npu
9TOM HE OKa3aJl0 3HAYMMOTO BIMSHUS Ha pe3yJbTaThl JeueHus. IIpuMenenue B 4 KOHTPOJIBHOM TpyMIle JarmapoOTOMUN
MOKa3al0 XyAIINE pe3yabTaThl, O YeM CBHICTEIBCTBYET OOJIbIIEe KOJIMYECTBO COMATHYECKUX, XHUPYPTHUECKHUX
OCJIOKHEHHUH 1 00Jiee BHICOKAs JIETAILHOCTD 110 CPaBHEHHUIO ¢ 1,2 1 3 KOHTPOJIBHBIMH IPYIIIaAMHU.

Takum obpazom, OIICT wu JIXD ocrarorcs MeETOZOM BBIOOpa B JIe4eHHH OONBHBIX €
XOJICIUCTOXOJICOXOJINTHA30M, HECMOTPSI HAa BO3MOXKHOCTh NMPHUMEHEHHS OJHOJTAITHBIX MAaJOMHBA3UBHBIX METOJIOB.
M u JIXO+XJIT sBasioTcst pe3epBHBIMH METOJAMH JICYCHHS OONBHBIX C XOJICIHICTOXOJIETOXOIUTHA30M, MO3BOJIISL
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MaJIOWHBAa3UBHO IIPOU3BECTH ONEPALUIO TPU HEIPPEKTUBHOCTH IBYXITAITHOIO METO/1a XUPYPTrUUECKOTO JICUCHUSL.

HenocratkamMy MajOMHBa3UBHBIX METOJIOB JIEUEHHS XOJELMCTOXOJEJOXOJIUTHA3a SBIAIOTCA pPa3IUYHbIC
0COOEHHOCTH, TPEOYIOIINE KOHBEPCUH JIOCTYIIA.

K yacTeiM mpuYMHaM KOHBEPCHM HPHU ABYXSTAITHOM METOJIE JICYEHUS] OTHOCSTCS: CTPUKTypa TEPMHHAIBHOIO
OTJeNa X0JIe0Xa, KPYIMHBI KOHKPEMEHT OOIIEro KEeIYHOro MPOTOKa Oosee 1 ¢M M MepUHaNMUIPHBIA AUBEPTHUKYIT
neeHanmatunepctHoi kumku. [pu JIXD+XJIT — pyOroBbie, criacuHble, BOCTIATATEIFHO-HHPUIBTPATHBHBIE TPOIIECCH
B 30HE OICpalHH, CTPUKTYpa TEPMHHAIBHOTO OT/AENA XOJEI0Xa, CHHAPOM MUPH33M M BKIMHEHHBIE KOHKPEMEHTHI
xoneoxa. HanGospmme ci10KHOCTH BO3HUKAIH TP JTUTOAKCTPAKIIUH.

ITpr M1 MeTone NeueHNsT KOHBEPCHS AOCTYIIA BBIMOIHIACH IPH BKIIMHEHHOM KOHKPEMEHTE B TEPMUHAIBHOM
OTZEeTe XO0Jeq0Xa U OXKUPeHHH 2-3 ¢T. YacToTa KOHBEpPCHI IPpU JBYXITAITHOM JIEUEHHH cocTaBmiaa 7 ciaydaes (5,4 %),
npu JIXO+XJIT — 10 caygaes (20,8%), mpu MIA — 2 caywas (9%). Ha nmoomepammioHHOM »3Tame Bce
BBILIETIEPEUUCICHHBIE 0COOCHHOCTH JODKHBI ObITh BhIsiBIIeHb! Tpu MPXIIT, Y3U u ®I'/IC.

Takum 00pa3oM, KOHTPOJIBHBIE I'PYIIIBI C MATOMHBAa3UBHBIMU MeToAamu JiedeHus (1, 2, 3 rpymmsl) nokasanu
JIy4IIHe pe3yJIbTaThl [0 CPAaBHEHHIO C KOHTPOJILHOM 4 rpyINIIoN, I'/ie MPUMEHSUICS JIAaIIapOTOMHBIN TOCTYIL.

IIpy ManoMHBa3MBHBIX METOJAX JIEUCHUS YMEHbBIIAeTCs TPaBMAaTUYHOCTh OIEpallMM, COKpAIIAeTCsl CPOK
npeObiBaHust B cTamuoHape mo 8,9 +5,5 cyrok mpotuB 17,14£6,2 cyTok B 4 KOHTPOJBHOW TpyIIle, 4YacTtoTa
COMATHUYECKUX IOCIEONEPALMOHHBIX OCIOKHEHHH CHIKaercs 10 4,6% mpotus 14,2%, 4dacToTa XHPYpPru4ecKHUX
OCJIO)KHEHUH cHmkaerces 10 8,4% npotus 23,8%. JleranbHOCTh U MaJOMHBAa3UBHBIX METOAaxX jeueHus cocrasuua 0%
[0 CPaBHEHUIO C TPAAWLIHOHHBIM METOIOM JICYEHHs, TIJ€ JICTaIbHOCTh cocTaBmiaa 3,2%. OrpaHuueHHAMHI
MaJIONHBAa3UBHBIX METOJIOB SIBJISIOTCSI OIPEACICHHbIE aHATOMHYECKHE yCioBHA. HamOonblnyro 4acTOTy KOHBEPCHH
nokaszain oxgnostanueiid JIC meron neuenns — 20,8 %.

BruiBoabI

IIpuMeHeHre MaTOMHBA3UBHBIX METOJIOB ONEPATUBHOIO JICYEHHUS MO3BOJIIET YIYUIIUTh PE3yJIbTaThl JCUCHHUS,
COKpATHUTh YHCIO XUPYPTHYECKUX OCIOXKHEHUH, YMEHBUINTh JUIUTEIBHOCTh MOCICONEePallMOHHOTO IepHoa U CBECTH
netanbHOCTh K Hymo. DJIICT+IIXD saBnsercs MeTonoM BbIOOpa MPH JICUEHUH XOJEHHUCTOXOJIETOXOIUTHA3A,
JIEMOHCTPHUPYS] HAUMEHBIIYI0O TPaBMATUYHOCTh M MHUHHMAaJIbHOE KOJHYECTBO IOCICONEPAIIIOHHBIX OCJIOKHCHHH.
JIByX3TamHbIil METOA JICUEHUSI HE CTOHUT BBINOJHATH MPHU KPYMHBIX KOHKPEMEHTAX >KETYHBIX MPOTOKOB, IMPOIICHHON
CTPUKTYpe U S-00pa3Hoii AedopMaly TepMHHAIBLHOTO oT/ena xoneaoxa. OnHostanublil JIC MeToa XONeUCTIKTOMUH
U JIMTOSKCTPAKIMHU TpeOyeT BBICOKOM KBaIM(UKALMKM XHPypra, a IpPH HAKOIUICHHH OIBITA CIEAYeT OKHIATh
YIy4IIeHNs pe3ynbTaToB jedeHus. [Ipu HeBo3zMoxHOCTH BEITOMHNATH JIC MeTons! neuenns, M/l ocraercst pe3epBHBIM
meronoM. JIT Meron omepaTMBHOTO JIEYEHHS IIEIECOOOPAa3HO NMPHUMEHATH JIMIIb HNPH HEBO3MOXKHOCTH BBINOJIHEHUS
MaJIONHBAa3UBHBIX METOJIOB ONEPATUBHOTO JECUCHUS.
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Abstract. This retrospective study comparatively analyzed four surgical approaches for choledocholithiasis in
261 patients. Invasiveness and safety were assessed for two-stage treatment (EPST and LC), single-stage laparoscopic
intervention, minilaparotomy, and conventional open surgery. The two-stage approach demonstrated the best
outcomes: shortest operative time (1.1£0.7 h), earliest patient mobilization (1.2+0.6 days), minimal analgesic
requirement, and lowest complication rates (somatic — 3.2%, surgical — 9.5%). Open surgery was associated with the
highest complication rate (23.8%) and mortality (3.2%). Minimally invasive techniques reduce surgical trauma, shorten
hospitalization, and improve treatment outcomes, though their success depends on anatomical factors and surgeon
expertise.

Keywords: choledocholithiasis, endoscopic papillosphincterotomy, cholecystectomy.
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