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Abstract.

This review article is devoted to the use of aromatherapy in acute respiratory
infections in frequently ill children. Children who often suffer from acute respiratory
infections belong to the group of «frequently ill children», which make up 20-80%.The
high incidence of acute respiratory infections in children is due to the immaturity of the
immune system, but with age, they develop antibodies to viruses and bacteria, which
helps to reduce the incidence. One of the promising methods for preventing respiratory
pathology and improving the health of children is aromatherapy using essential oils.
Studies have confirmed the high antiseptic activity of essential oils, which is primarily
due to the presence of phytoncides. Such features of essential oils as anti-inflammatory
and antiseptic action, the ability to improve the qualitative composition of the microflora
of the upper respiratory tract and their patency, increase local immunity, can become an
effective and safe method for the prevention and treatment of ARI in children’s groups.

Key words: aromatherapy, frequently ill children, risk factors, infection, acute
respiratory infections, essential oils.

Acute respiratory infections (ARI) are very common in childhood. The incidence of
ARI in children is 3-4 times higher than in adults. Children who often suffer from acute
respiratory infections are classified as «frequently ill children» (FIC) [1-6].

Frequently ill children (FIC) belong to the 2nd health group and are a group for
dispensary observation. Among children, FIC accounts for 20-80% [2,3]. These children
are subject to repeated respiratory tract infection up to 6-8 times a year [2]. Factors
that increase the risk of developing respiratory pathology are aggravated family history,
maternal age, toxicosis of pregnancy, stressful situations in the family, perinatal lesions of
the central nervous system, purulent-septic diseases in the neonatal period, prematurity,
morphofunctional immaturity, early transfer of children to artificial and mixed feeding,
background diseases such as malnutrition, vitamin and protein deficiency, previous
rickets, anemia, which cause dysfunction of the immune system. Exogenous factors
leading to the development of respiratory diseases are unfavorable material and living
conditions, low level of sanitary culture, passive smoking, improper daily routine, poor
nutrition, various infectious diseases [3-15].

The high incidence of acute respiratory infections in children is due to the
immaturity of the immune system, but with age, they develop antibodies to viruses and
bacteria, which helps to reduce the incidence [12]. In this regard, the maximum incidence
of acute respiratory infections is observed in children aged 6 months to 6 years, when
their immune memory is at the formation stage. This problem is also especially relevant
for preschool and school-age children.

One of the promising methods for preventing respiratory pathology and improving
children’s health is aromatherapy using essential oils.

Aromatherapy is the ancient art of treating diseases using plant aromas. The term
«aromatherapy» (using smell as a medicine) was first introduced by the French chemist
Dr. Rene M. Gattefosse in 1928. He proved that essential oils have not only antimicrobial,
but also reparative effects. This is a method of inhalation of natural essential oils with
antimicrobial and antiviral properties. Inhalation of vapors of such oils has a bactericidal,
anti-inflammatory and antiseptic effect, improves the qualitative composition of the
microflora of the upper respiratory tract and their patency, increases local immunity [5].

Each type of essential oil has its own composition, characteristic only for it. Thus, in
the essential oil of geranium about 300 components have been identified, in the essential
oils of rose, bergamot, lemon, mandarin, orange - about 500 components in each and
some of them play a certain role in the formation of odor and biological activity [12,19,20].

Modern studies have confirmed the high antiseptic activity of essential oils, which
is due, first of all, to the presence of phytoncides. Essential oils are able to suppress
the development of gram-positive and gram-negative microorganisms, many types of
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fungi, protozoa, have antiviral activity. It has been established that lavender oil inhibits the
growth of tuberculosis bacilli [5-8].

The anti-infective activity of essential oils is combined with their complete
harmlessness to the human body, which distinguishes them from modern antibacterial
drugs. Microorganisms practically do not develop resistance to them. This is due to the
fact that the antibiotic effect of essential oils on microbes is due to the destruction of the
cytoplasmic (peripheral) membrane and a decrease in the activity of aerobic respiration,
which leads to a decrease in the release of energy necessary for the synthesis of various
organic compounds [8].B HacTosiLiee BpeMs yCTaHOBIEHO, YTO ahMpHbIE Macna ycunm-
BalOT MPOHMKHOBEHME aHTUONOTUNKOB Yepes KNeTouHble MeMOpaHbl OpraHvM3ma Yenoseka
M TeM CaMbIM alOT BO3MOXHOCTb CHU3UTb 403bl MpenapaToB Npu TsKenbix 3abonesa-
HuAX [7].

The aromatherapy method using essential oils has a number of positive aspects:

+ convenience and safety of the method, which allows it to be used in children of
different ages;

« the most physiological introduction of the drug with inhaled air;

» direct action of essential oils on the mucous membrane of the respiratory organs
and relief of inflammatory reactions;

» softening effect of oil on the mucous membranes;

« the ability to avoid irritation of the mucous membrane and maceration of the skin
that develop with prolonged use of drugs in the nasal cavity [9];

« the ability to use for a long period of time;

« the ability to use by children of different ages and adults.

Often in pediatrics, complex preparations of essential oils are used for inhalation
passive administration into the nasal cavity when inhaling. For example, for the prevention
and treatment of acute respiratory infections, the composition of natural essential oils
«Breathe Oil» is used. It contains natural essential oils of plant origin (juniper, clove,
eucalyptus, mint, wintergreen) and levomenthol, which have antiviral, antimicrobial,
analgesic, anti-inflammatory, antiseptic effects, facilitate breathing during a runny nose
and are used in the form of passive inhalations.

When administered by inhalation, essential oils have a bacteriostatic and bactericidal
effect on the microflora of the upper respiratory tract [18]. Peppermint essential oil also
has a pronounced analgesic and antispasmodic effect, and also has high antimicrobial
activity [19].

Levomenthol facilitates breathing during ARI, reducing the reactivity of the respiratory
tract in response to irritation caused by the inflammatory process. The antibacterial,
fungicidal, antiviral, anti-inflammatory and antioxidant effects of eucalyptus essential oil
have been shown in many clinical trials [20]. Cajeput essential oil, when applied topically,
enhances the therapeutic effect of antibacterial drugs [21]. Wintergreen essential oil has
analgesic and anti-inflammatory properties [22]. Juniper essential oil has an antioxidant
effect and antimicrobial activity, especially against strains of Staphylococcus aureus,
pneumococci and Haemophilus influenzae [23]. Clove essential oil has an antiseptic and
analgesic effect, and has antiviral properties. Clove essential oil can reduce the migration
of eosinophils, and also has antioxidant and anti-inflammatory effects [24-27].

Antimicrobial activity against methicillin-resistant strains of Staphylococcus
aureus, vancomycin-resistant strains of enterococci, is shown when using a combination
of essential oils - mint, eucalyptus, clove and juniper. The effectiveness and safety of the
composition of essential oils «Breathe Oil» were studied in a number of clinical studies
and high efficiency of «Breathe Oil» was shown for the prevention of respiratory pathology
in children of different ages [7,13]. Essential oils can be used for «mass» prevention of
acute respiratory infections in children in preschool and school institutions. In a study
conducted in preschoolers (5-7 years old) with functional or organic pathology of ENT
organs and a tendency to frequent respiratory infections, inhalations of «Breathe Oil»
contributed to a decrease in the frequency and duration of acute respiratory infection by
2-4 times and complications were observed 5 times less often.

The conducted studies have shown a reduction in the symptoms of ARI in children
with functional and organic diseases of the nasopharynx, which has led to a decrease in
the need for antibacterial therapy [17].

No cases of side effects were noted in children with atopic dermatitis [14,18].

Against the background of the use of «Breathe Oil», an increase in secretory IgA
in nasopharyngeal washes was found, which indicates stimulation of the local immune
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response [8,16].

Prescribing the drug for 30 days helped to avoid relapses of acute respiratory
infection [2]. Children who received «Breathe Oil» in the complex therapy of ARI did
not experience complications of the disease, while children in the comparison group
who received traditional treatment experienced complications, most often obstructive
bronchitis [20].

Currently, there are several forms of release of «Breathe» essential oils, which
expands the possibilities of their practical application - oil and spray for the prevention
of ARI, a warming gel for children with hypothermia and cough, an inhaler patch for
eliminating nasal congestion, drinks and lozenges based on natural plant extracts and
essential oils

Currently, the «Breathe» series is released in a new form - a composition of natural
essential oils in a set with an inhaler bracelet, which is indicated for children from 2 years
of age for the active prevention of ARl among children and adults during the epidemic
season. This form is easy to use, put the bracelet on your hand before leaving the house
and apply a small amount of «Breathe Oil» to it. Essential oils will destroy bacteria and
viruses in the inhaled air for several hours.

Thus, the use of inhalations with «Breathe Oil» for the prevention and in the complex
therapy of ARI is appropriate and justified in pediatric practice. Inhalations with «Breathe
Oil» are very convenient to use, do not require instillation into the nasal cavity. The use
of oil for the prevention of respiratory infections leads to a decrease in the number of
cases of ARI and prevents the development of complications. The use of inhalations with
«Breathe Oil» can be attributed to the mass prevention of acute respiratory infections.

Such properties of essential oils as anti-inflammatory and antiseptic action, the
ability to improve the qualitative composition of the microflora of the upper respiratory
tract and their patency, and to increase local immunity, can become an effective and safe
method for the prevention and treatment of ARI in children’s groups.
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Abstract.

Relevance. One of the leading tasks of Uzbekistan’s healthcare is to improve
the health status of children. Mortality from cardiovascular diseases in children has not
decreased, but has increased over the past 10-15 years. Therefore, the high incidence
of damage to the cardiovascular system of newborns with perinatal encephalopathy of
varying severity makes it necessary to study the development of the disease in more
detail. Materials and methods of research. This work shows the results of studying
anamnestic, clinical, paraclinical, and generally accepted laboratory data from 120
newborns with moderate and severe perinatal CNS damage who were in the Department
of Neonatal Pathology and in the Neonatal Intensive Care Unit of the Regional Children’s
Multidisciplinary Medical Center in Samarkand (Chief Medical Officer-Professor M.K.
Azizov), which is the clinical base of the Department of 1-Pediatrics and Neonatology of
Samarkand Medical University. The clinical characteristics of the observed patients were
based on the study of the features of the medical history, data from electrocardiography
(ECG), echocardiography (Echo KG), neurosonography (NSG), electroencephalography
(EEG) and, if necessary, computed tomography of the brain (MRI). The results of the
study. The study showed a high reliable incidence of disorders of the cardiovascular
system in newborns in the studied groups with perinatal CNS damage. The clinical signs
of CVD in newborns differ significantly in the groups of patients with moderate to severe
perinatal CNS damage. A study of CVD in patients showed that the majority of patients
with severe perinatal CNS damage had more pronounced CVD disorders compared with
the group of newborns with moderate CNS damage. Conclusion. An analysis of studies
on the clinical symptoms of damage to the newborn’s cardiovascular system in perinatal
encephalopathy has shown that changes in the cardiovascular system can further affect
the child’s health and quality of life, and with late diagnosis and severe cases, the disease
can occur with a complicated long-term course of perinatal encephalopathy, which can
lead to childhood disability.

Key words: cardiovascular disorders, acrocyanosis, tachycardia, bradycardia,
perinatal encephalopathy.

Relevance: Improving children’s health is one of the leading tasks of Uzbekistan’s
healthcare system. The high prevalence and constant growth of neurological and
cardiovascular morbidity in children, namely, the incidence of cardiovascular disorders
depending on the severity of perinatal encephalopathy in the neonatal period is 40-
90%, is the source of serious diseases in children and adultsx and affects their quality
of life. Mortality from cardiovascular diseases in children is not decreasing, but over
the past 10-15 years it has increased. Therefore, thehigh incidence of damage to the
cardiovascular system of newborns with perinatal encephalopathy of varying severity
makes it necessary to study the development of the disease in more detail. In order to
reduce morbidity and child mortality, as well as to prevent serious diseases of children
and adults, to improve the health status of children and their quality of life, to develop
optimally effective diagnostic methods and prescribe adequate corrective treatment in
the early recovery period, it is obvious to study the clinical symptoms of cardiovascular
disorders in newborns, dependingon the stage severity of perinatal encephalopathy

Objective: to study the clinical symptoms of cardiovascular disorders in newborns,
depending on the severity of perinatal encephalopathy , in order to develop effective
methods of diagnosis and adequate treatment of the disease.

Material and methods of research.

This paper presents the results of studying anamnestic, clinical, paraclinical, and
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generally accepted laboratory data in 120 newbornswith moderate and severe perinatal
encephalopathy damage, who were in the Department of Neonatal Pathology and
Neonatal Intensive Care of the Regional Children’s Multidisciplinary Medical Center of
Samarkand ( Chief physician, Professor M. K. Azizov),
which is the clinical base of the department Pediatrics and Neonatology, Samarkand
Medical University.

Group | consisted of 50 newborns with functional changes in the cardiovascular
system in patients with moderate perinatal encephalopathy damage. Group | included
40 newborns with functional changes in the cardiovascular system in patients with severe
perinatal encephalopathy damage.

To assess the effectiveness of the diagnostic coefficient, group Il included 30
newborns with perinatal encephalopathy damage. The control group consisted of 30
healthy newborns.

The clinical characteristics of the observed patients were based on the study
of the features of the medical history, electrocardiography (ECG), echocardiography
(ECHOCG), neurosonography (NSG), electroencephalography (EEG) and, if necessary,
computed tomography andbrain examination (MRI).

Survey results.

When analyzing the frequency of occurrence of clinical symptoms of cardiovascular
disorders in newborns with perinatal encephalopathy damage, in a significant number
of patients with newborns with perinatal encephalopathy damage with the presenceand
changes of cardiovascular system, verification of their diagnosis according to physical
examination caused certain difficulties, due to the similarity of a number of symptoms.
The results of an objective examination of sick children are presented in Table 1.1 and
Figures 1.1 and 1.2.

Table-1.1. Clinical symptoms of cardiovascular disorders in newborns with perinatal
encephalopathy damage (frequency in %)

Ne Indicators Group | (n=50) Group Il (n=40)
Abs. % Abs. %
1 Marbling of the skin 3 6.0,0 9 22.5
2 Generalized cyanosis 1 2.0 3 7.5
3 Acrocyanosis 2 4.0 7 17.5
4 Muffled heart tones 4 8.0,0 16 40.0
5 Deafness of heart tones 7 14.0,0 11 22.5
6 Systolic murmur at the apex of the heart 8 16.0 19 47.5
7 Systolic murmur at the base of the heart 12 24.0,0 14 35.0
8 Accent Il tone over the pulmonary artery 9 18.0 17 42.5
9 Tachycardia 12 24.0 27 67.5
10 | Bradycardia 9 18.0,0 12 30.0
It was found that in contrast to patients in group I, group Il had a higher frequency

of dyspnea, and dyspnea increased with anxiety.

As aresult of an objective examination of sick children, it was revealed thatmarbling
of the skin occurred in 6.0% of newborns in group I, while the occurrence of marbling of
the skin was 22.5% in Il group Il; general cyanosis also occurred less frequently in | group
than in group Il (2.0% and 7.5%, respectively); acrocyanosis in group I, ALS occurred
much more frequently than in group I: 4.0% and 17.5%; tachycardia and bradycardia
in group Il were detected twice as often as in group |: tachycardia-24.0% and 67.5%,
bradycardia-18.0% and 30.0%, respectively.

This diagram clearly shows how much the clinical signs of cardiovascular
system changed in newborns in groups | and Il, divided according to the degree of
encephalopathy damage (moderate and severe). Marbling of the skin in the first group of
patients was observed 3 times less (6%) than in the second group (22.5%) of patients.
Generalized cyanosis was observed in | group | (2%) 3.5 times less than in Il group 1l (7.5
%). Acrocyanosis in | group | was observed 4 times less than in Il group Il (4% - 17.5 %,
respectively). Tachycardia was observed in group | (24%) 3 times less than in Il group
Il (67.5 %) . Bradycardia in | group | (18%) was observed almost 2 times less than in
patients in Il group Il (30 %).

It can be concluded that the clinical signs of cardiovascular sistem in newborns
differ significantly in the groups of patients with moderate and severe severity of perinatal
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encephalopathy damage.
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Figure-1.1. Frequency of symptoms of cardiovascular system changes in patients
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Figure-1.2. Frequency of auscultative changes in CVS in patients.

Auscultation data of the cardiac system revealed significant differences (Figure
2.5), for example, muffled heart tones were detected in 8.0% of patients lin group | and
40.0% in children Ilin group ll, deafness of heart tones in 14.0% and 27.5%, systolic
murmur at the apexof the heart in 16.0% and 47.5%, systolic murmur at the apex of the
heart in heart disease in 24.0% and 35.05%, accent |l tone over the pulmonary artery in
18.0% and 42.5%, respectively, in groups | and Il of newborns. And so the difference in
auscultation changes of the cardiovascular system in patients in Il group Il significantly
exceeded the values in | group |, namely: muffled heart tones in Il group Il are 5 times
greater than in | group |, deafness of heart tones in Il group Il is almost 2 times greater
than | in group I, systolic murmur at the apexof the heartin 1l group Il, almost 3 times more
than I in group |, systolic murmur based on the heart in Il group Il is almost 1.5 times more
than | in group |

Table-1.6. Dynamics of disappearance of pathological CVD symptoms in patients
(in days)

Symptoms Group | Group 1l P

Cyanosis 4.1+0.6,6 7.3¢11 <0.0,01

Heart tone deafness 3.1x0.4 7.1+1.3 <0.01

Systolic murmur 5.1+0.6 7.2+1.0 >0.1

Tachycardia 3.810.4 5.5+0.5 <0.01

Bradycardia 2.7+0.2 3.9+0.4 <0.01
Note: P is the significance of differences between groups.

In the course of studying the dynamics of the disappearance of pathological
symptoms from the cardiovascular system in newborns who underwent perinatal
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encephalopathy damage, differences between the groups were significant for cyanosis,
which disappeared in group | by 4.1+0.6 days, in group Il by 7.3+1.1 days, tone deafness
by 3.1+£0.4 and 7.1+1.3, tachycardia by 3.8+0.4 and by 5.5+0.5, bradycardia by 2.7+0.2
and by 3.9+0.4 days, respectively, in the observation groups (P<0.01). The only unreliable
difference between the groups was such a pathological symptom as systolic murmur - by
5.1£0.6 and 7.2+1.0 days (P >0.1).

Table-1.7. Analysis of heart rate and respiratory rate in patients with perinatal
damage to the central nervous system.

Indicator | group Il group P

Heart rate (per minute) 111.4 £5.3 122.6 7.8 <0.05,05

BH (per minute) 46.4 +3.2 52.2+2.6 <0.05
Note: P is the significance of differences between groups.

Table 1.7 shows that the significance of heart rate differences between groups
I and Il was <0.05,05, and similarly, the significance of heart rate differences between
groups | and Il was<<0.05,05

The study of cardiovascular sistem in patients showed that the majority of patients
with severe hypertension with perinatal encephalopathy damage had more pronounced
cardiovascular sistem disorders in comparison with the group of newborns with an
average degree of encephalopathy damage.

Conclusions.

Thus, the analysis of clinical syndromes and symptoms, as well as indicators of
instrumental studies shows that in newborns, depending on the severity of perinatal
encephalopathy, cardiovascular disorders can later affect the chealth status of children
and adults, negatively affect the quality of life, and with late diagnosis, can lead to child
disability.
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Abstract.

Acute tonsillopharyngitis (ATP) and the most frequent cause of bacterial ATP, group
A B-hemolytic streptococcus (GABHS), an airborne disease that only affects humans, are
the topics of this article. Up to 40 % of pediatric patients are affected, and school-age
children are most frequently affected, with a peak frequency between the ages of 6 and
11. Because the symptoms of the streptococcal and viral variants of GABHS are identical,
determining ATP of GABHS origin is difficult. Irrational use of antibacterial medication has
been shown to raise the risk of antibiotic resistance, patient problems, and the strain on
medical staff and the healthcare system. Simultaneously, GABHS in the pharynx is almost
eliminated by antibiotic therapy of acute streptococcal tonsillopharyngitis performed in
compliance with clinical guidelines, which greatly lowers the risk of sequelae. There is
evidence to support the significance of actively implementing diagnostic assays thatenable
the quick (5—10 min) distinction between streptococcal and viral causes of ATP. Express
testing for the detection of group A streptococcus antigens in a smear from the back wall
of the pharynx using test systems based, in particular, on the immunochromatography
method («Express Test»), the «gold standard» for diagnosing streptococcal ATP, is a
straightforward and trustworthy way to confirm the streptococcal etiology of ATP. Using
this method does not require additional training for medical personnel. The «Express
test» findings enable prompt and appropriate prescription of the required treatment for
the patient.

Key words: immunochromatography, diagnostics, (-hemolytic streptococcus
group A, acute tonsillopharyngitis, and express test.

Overview

Pharyngitis (infectious inflammation of the mucous membrane of the posterior
pharyngeal wall) and tonsillitis (infectious inflammation of the lymphoid structures of the
pharyngealring) are combined underthe name acute tonsillopharyngitis (ATP). Antibacterial
treatment is not necessary for the majority of ATPs, which are caused by a variety of
viral agents, including influenza, coronavirus, rhinovirus, adenovirus, enterovirus, human
immunodeficiency virus, Epstein-Barr virus, cytomegalovirus, and herpes simplex virus.
Group A B-hemolytic streptococcus (GABHS, Streptococcus pyogenes) is responsible for
15-30% of ATPs in children. This pathogen can cause scarlet fever, impetigo, erysipelas,
and ATP [1]. The Greek words «streptos» (meaning «chain») and «coccus» (meaning
«grain») are the origin of the microorganism’s name «Streptococcus,» which describes
how these bacteria look as a chain of spherical or ovoid parts.

Although streptococci were initially identified (and given their names) by T. Bilroth
as the cause of erysipelas, there was still no one categorization for them even a century
ago. The German scientists Schott-Miller and Braun then separated different strains into
three categories based on their hemolytic activity: a, 3, and y. They were investigating
the growth of bacteria on blood agar. In erythrocytes, alpha-hemolytic streptococci (also
known as «greening streptococci») cause hemoglobin to oxidize, giving the colonies a
greenish halo. Because beta-hemolytic streptococci destroy erythrocytes, they create a
translucent environment around themselves.

Streptococci that are gamma-hemolytic do not alter blood agar. Rebecca
Lancefield, a distinguished American microbiologist, published a paper titled «Serologic
differentiation of human and other groups of hemolytic streptococci» [2]. Based on the
findings of her analysis of 106 distinct strains, she suggested a new classification based
on variations in the structure of the cell wall's polysaccharide antigens. Five groups—A,
B, C, D, and E—were identified throughout her observations. Later, the letter M was
added to the categorization based on the suggested criteria [3].

The microbiological features of GABHS

B-hemolytic streptococci of groups A and B are the most significant in human
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disease. S. pyogenes is a typical extracellular pathogen that causes a variety of
infections, including impetigo, pharyngitis, and more serious infections. It is the sole agent
that causes infections in humans and is a member of serological group A. According
to statistical statistics, GABHS is accountable for over 616 million ATP cases globally
annually [4]. With 1.6—1.9 million base pairs, the GABHS genome encodes around 1717
genes and contains 0—10 prophage elements, 0—1 plasmids, 57-67 tRNA, and 5-6 16s
rRNA operons [5]. The virulence components of GABHS are all attracted to human cells.

Surface proteins and secreted factors expressed by the bacterial chain cause
immunoglobulins and complement factors (EndoS, Mac, and C5a peptidase) to degrade;
complement is inhibited (by M-protein and capsule expression);

» cytotoxic and cytolytic activity against different host cells;

» dysregulation of coagulation; ¢ binding of extracellular matrix and serum proteins
through many microbial surface components that identify sticky matrix molecules
(M-protein, Cpa, Eno, Epf) [6].

Superantigens can be expressed and secreted in varying levels by various GABHS
serotypes [6, 7]. As a somewhat effective pathogen, GABHS regulates the expression of
genes that produce virulence factors, reducing the quantity of proteins that the immune
system can recognize [8]. Ninety percent of GABHS serotypes are known to develop
microcolonies and biofilms, which decrease the efficiency of antibiotic treatment and are
now the subject of ongoing research [9]. For instance, when fixed in the upper respiratory
tract, the development of microcolonies there may be linked to the failure of traditional
antibacterial treatment, resulting in patients’ persistent infection[10]. In these situations, the
presence of the F1 protein, a virulence component that promotes host cell internalization,
makes isolates more likely to be resistant to macrolide antibiotics [10]. More than 20
years ago, when treating infections brought on by GABHS, doctors came across antibiotic
resistance. Research has indicated that this phenomenon is linked to the properties of
the biofilm that GABHS colonies develop [11]. During tonsillectomy, GABHS biofilms were
examined in the lacunae of excised tonsils [12]. Through adhesion, information sharing,
and unification in the extracellular matrix—which is made up of polymeric materials
including proteins, polysaccharides, and extracellular DNA—planktonic bacteria create
microcolonies.

Within the matrix, the bacterial cell is subjected to significant oxidative stress,
leading to spontaneous mutations and the emergence of microbial subpopulations.

Place and role of GBS in the etiology of ATP

As an exclusively human pathogen, S. pyogenes is transmitted from person to
person by airborne droplets with a short incubation period (2-5 days) and is most common
in the child population aged 5-15 years with a peak at 7-8 years, causing up to 30% of
ATP cases. It is rare in children under 3 years of age (although some researchers note
that the incidence of GBS in the child population under 5 years of age has been increasing
in recent years [13]) and even rarer in adulthood (from 5 to 15% of ATP cases)[14]. More
common in adults and teenagers, pharyngitis caused by B-hemolytic streptococcus of
groups C and G usually does not result in serious repercussions, unlike GAS infection
[15]. owing to the unique crowding of children during these months and their decreased
outside presence owing to cold weather, the peak of GAS-associated ATP occurs between
December and March. ATP outbreaks in schools are common [16].

While GABHS is the most common bacterial cause of ATP, other bacteria can also
cause these symptoms, including Neisseria gonorrhoeae (which causes gonorrhea),
Corynebacterium diphtheriae (which causes diphtheria), Fusobacterium necrophorum
(which causes necrobacillosis), and even Chlamydophila psittaci (which causes
ornithosis). ATP produced by Mycoplasma pneumoniae and Chlamydophila pneumoniae
has been seen in recent decades as a result of the rising incidence of these ilinesses.
Furthermore, the causal agent may not always be identified (as in the case of mixed
anaerobic infection, for instance) [17].

Some researchers have identified fungal pathogens in addition to viral (70-85%)
and bacterial (15-30%) causes of ATP development. However, Candida albicans, which
causes 80% of fungal infections of the oropharynx, is a normal microflora that triggers
the development of pathological processes against the backdrop of systemic or local
immunodeficiency[18].

ATP-related effects brought on by GABHS

Acute rheumatic fever (with minor chorea occurring in isolation), acute post-
streptococcal glomerulonephritis (APSGN), post-streptococcal arthritis, rheumatic heart
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disease, PANDAS (PANS) syndrome (childhood autoimmune neuropsychiatric disorders
associated with streptococcal infection), and streptococcal toxic shock syndrome (which
has a significantly higher mortality rate than staphylococcal toxic shock) are all possible
outcomes of GABHS-associated ATP, even though ATP is typically tolerated fairly easily
and viral infections are self-curable. It is reported that over 500,000 people die each year
from illnesses that follow a GABHS infection[19].

The most frequent cause of acute nephritis in children globally is acute
poststreptococcal glomerulonephritis. Data from 2021 indicates that there are 472
thousand instances of APSGN annually. In children, the prevalence of APSGN ranges from
5 to 10% for pharyngitis and 25% for skin infections. Group A streptococcus nephritogenic
type M is the cause of APSGN. The most prevalent nephritogenic kinds after ATP are 1,
3, 4,12, 25, and 49. kinds 2, 49, 55, 57, and 60 are typically found with APSGN following
a skin infection (such as impetigo). Glomerulonephritis develops 1-3 weeks after ATP and
3-6 weeks following a cutaneous infection. [20].

With an annual prevalence of 1-2 occurrences per 100,000 people, post-
streptococcal reactive arthritis (PSRA) is a noncarditis polyarthritis linked to high serum
streptolysin O antibody titers. In the US, it is almost twice as common as acute rheumatic
fever [21]. Persistent, nonmigratory acute arthritis that persists for an average of two
months (range: one week to eight months) in spite of nonsteroidal anti-inflammatory
medication (NSAID) therapy is one of the joint symptoms of PSRA. Acute rheumatic
fever-related arthritis is often self-limiting, migratory, and resolves within two days after
beginning NSAID therapy.[22].

Since its initial definition in 1998, PANDAS (PANS) syndrome—also known
as «pediatric autoimmune neuropsychiatric disorders associated with streptococcal
infections» or, more widely, «childhood acute-onset neuropsychiatric syndrome»—
has been the subject of debate regarding its relationship to streptococcal infection. A
increased risk of obsessive-compulsive disorder, tics, and «mental disorders» following
streptococcal ATP or other respiratory tract infections was shown by two large cohort
studies carried out in Taiwan [23] and Denmark [24] between 2016 and 2017[25].

The significance of prompt and precise diagnosis of viral and bacterial ATP with
the appointment of the required treatment, including antibacterial medication, becomes
evident when considering the aforementioned difficulties that may emerge with bacterial
ATP.

ATP’s differential diagnosis and clinical symptoms

Streptococcal and viral ATP symptoms are extremely similar: the patient may have
acute-onset sore throat, swallowing discomfort, and feverish body temperature increases.
Additionally, symptoms of headache, nausea, vomiting, and abdominal discomfort may
be made. Enlarged palatine tonsils, tonsillopharyngeal erythema with or without exudate
(white, yellow, or grayish), and painful lymphadenitis of the cervical and submandibular
lymph nodes may be seen on a direct physical examination (pharyngoscopy).

There may be scarlet fever-like rash, uvulitis, and palate petechiae. Runny nose,
cough, hoarseness, and conjunctivitis are more common symptoms of viral infections
when viral ATP is present, but they do not rule out GABHS infection (albeit they are seenin
around 10% of patients with GABHS-associated ATP). Since there are no clinical indicators
that are specific to GABHS infection, a third of patients have tonsillopharyngeal erythema
with exudate and petechiae on the palate, which were once thought to be indicators
of GABHS infection. Other symptoms include infectious mononucleosis, sore throat,
lymphadenopathy, and febrile fever. Epstein-Barr virus-induced infectious mononucleosis
can resemble primary HIV infection and present as diffuse lymphadenopathy, weight loss,
acute myelopathy, and subfebrile fever[17].

When you first meet a patient who has a sore throat, it’s critical to look for «red
flags,» particularly nonverbal ones such unilateral neck enlargement, salivation, and
dysphagia. Telemedicine consultation is not advised for patients with sore throats because
a direct examination is not possible in these cases. This is because conditions that need
emergency care must be ruled out, such as epiglottitis and submandibular/peritonsillar
abscess (in contrast to peritonsillar abscess, enlargement of the tonsils with ATF occurs
symmetrically).

Differentiating the causes of ATP appears to be crucial in order to avoid prescribing
antibacterial therapy to patients who do not require it. This will help to decrease antibiotic
resistance, complications from inappropriate antibiotic prescriptions, and the strain on
the healthcare system (unnecessary hospitalizations, late complications, and therapy
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costs). Differentiating between ATP of viral or GBS genesis only based on identifying
the clinical picture «at the patient’s bedside» appears to be challenging. The Centor and
Mclssac scales are the most often used in clinical practice, however other tables have
been developed for the differential diagnosis of streptococcal and viral causes of ATP.

A score of 0-1 on the Centor scale denotes a low risk of GABHS infection and
does not necessitate further testing or antibiotic treatment. To start antibiotic treatment, a
GABHS infection score of two to three must be confirmed in a lab. The American College
of Physicians advises starting therapy at a score of 4, although the Infectious Diseases
Society of America advises waiting for further test confirmation[14]. The Centor scale for
antibacterial treatment prescription is improved by the Mclssac scale. The Mclssac scale
has high sensitivity and specificity (roughly 90%), according to some studies [26]. However,
other studies have shown that these algorithms are not available for diagnosing GABHS
infection; the inclusion of children with severe symptoms or a rise in the frequency of viral
infections exhibiting the same symptoms could be the cause of these data discrepancies.
[27].

The aforementioned characteristics of clinical data-based differential diagnosis
make it clear that quick, affordable, and precise laboratory tests are required. There are
now two primary techniques for diagnosing GABHS in a laboratory setting: an express
test for identifying group A streptococcal antigens in a smear from the pharynx’s posterior
wall and a culture analysis of the smear. Both the measurement of inflammatory markers
(CRP, procalcitonin) and antibodies to streptolysin O are not advised in ordinary practice
(except from suspected post-streptococcal sequelae). Upon hospitalization and/or
suspicion of infectious mononucleosis, a clinical blood test is conducted.

The «gold standard» for identifying a GABHS infection is rapid testing.

The preparation and growth of the culture on blood agar takes a certain amount
of time (24—48 hours, up to 7 days for antibiotic sensitivity testing), which slows down
diagnosis and therapy even though culture testing is very sensitive and specific. Rapid
tests are becoming more and more advantageous since they may be done «at the
patient’s bedside» and at the initial session, don’t require specialized staff, and provide
findings in less than ten minutes.

Enzyme immunoassay, optical immunoassay, and latex agglutination are the three
categories of quick diagnostics. According to systematic reviews and meta-analyses,
fast tests have a sensitivity of around 85% and a specificity of 90-96% [28]. The first
commercially accessible quick tests appeared in the 1990s, although attempts to develop
rapid tests date back to the 1950s. Currently, there are around 20 trade names for different
rapid tests. Their specificity and sensitivity differ. Even high school kids have shown that
they can correctly complete the quick test after a brief lesson, however sensitivity is
affected differently by the proper swab method (from the back of the throat, tonsils, and
not the tongue, lips, or inside surface of the cheeks)[29].

Therefore, a throat culture or quick testing should be done if the symptoms point to
a potential GABHS infection. Since even a single dosage of the medication might skew
test findings, any test should be carried out prior to the initiation of antibiotic therapy.
Rapid testing makes it possible to reliably identify GABHS antigens in a smear. A positive
result unequivocally shows that GABHS was present in the smear sample and, in light of
antibiotic medication, shows that the pathogen was not eradicated at the time of the test.
Except in circumstances of contamination—which is challenging to achieve in practice
when there is no contact with the pathogen—not following the instructions will not result
in a favorable outcome.

Given the excellent specificity of quick diagnostics for GABHS infection, a culture
investigation is not recommended in the event of positive rapid test findings. Due to the
low occurrence of GABHS tonsillopharyngitis and the minimal risk of rheumatic fever
development in this patient group, a culture investigation is not necessary in the event that
the fast test yields negative findings in adult patients. A culture study should be performed
to validate a negative quick test result in children and adolescents with suspected ATP
caused by GABHS. Testing should only be done on children under three if they have
complex anamnesis (e.g., older siblings with proven GABHS).

The «Express Test,» which is intended for the quick identification or differential
diagnosis of GABHS in ATP, is the most widely available express test in Uzbekistan.
The test’s specificity is 95% (96% CI 92-97%) and its sensitivity is 97% (96% CI 91-
99%). Comparing this to a cultural research, the positive predicted value is 86% (96% CI
79-91%), while the negative is 99% (96% CI 97-100%) [30]. Monoclonal antibodies that
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identify group A streptococcal antigens are applied to the Streptatest membrane.

Because «Streptatest» is widely available and reasonably priced, it can be used
at home, in kindergarten or school, and by medical professionals in both inpatient and
outpatient settings. It also gives you the results in as little as five minutes. Being able to
independently perform express testing at home helps parents feel less anxious when
taking care of their children and, in certain situations, avoid self-prescription of antibiotics.

Antibacterial treatment is necessary if fast testing or culture confirms the presence
of GABHS-associated ATP. Penicillin is the preferred medication; first- and second-
generation cephalosporins are used in cases of penicillin allergy. Although findings
from certain research show that antibacterial treatment might produce disappointing
outcomes in certain cases of streptococcal ATP, oral or intramuscular penicillin is still
an effective way to eradicate GABHS[31]. The ineffectiveness of antibacterial therapy
can be attributed to a number of factors, such as improper dosage selection, insufficient
penetration of penicillin metabolites into the tonsil epithelial tissues, dysbiosis of the oral
cavity, potential re-infection from the environment and surrounding objects (toothbrush,
braces), and failure to adhere to the required therapy duration of at least 10 days (with
GABHS-associated ATP, improvement occurs by the second to fourth day, which prompts
patients or patients’ parents to believe they no longer need therapy) [31, 32]. Additionally,
the interaction between GABHS and the tonsil bacterial flora can decrease the efficacy
of antibacterial therapy: Moraxella catarrhalis and GABHS increase GABHS colonization,
and bacteria that colonize the tonsils and pharynx produce the enzyme B-lactamase,
which deactivates the antimicrobial action of penicillin [33]. Frequent penicillin courses
cause oral dysbiosis, which encourages the growth of B-lactam-producing strains of S.
aureus, Haemophilus species, M. catarrhalis, Fusobacterium species, Porphyromonas
species, and Bacteroides species[34].

Concomitant therapy, such as NSAIDs to lower body temperature and ease
discomfort, is sometimes necessary in addition to the obligatory prescription of
antibacterial medications. Lozenges, sprays, and pills for rinsing are examples of local
therapy that can be used starting at age 4. It's crucial to keep in mind that supportive
care is all that is needed for viral pharyngitis; antibiotics are not. Patients who demand for
antibacterial therapy, as well as their parents, link their expectations with quick alleviation
from the uncomfortable condition rather than the medicine’s direct antimicrobial impact.
This demonstrates even more how crucial the «doctor-patient» relationship is, which is
based on adequate knowledge and confidence and without which complete compliance
is impossible.

In conclusion

Because acute streptococcal tonsillopharyngitis is so prevalent and can cause
serious consequences, antimicrobial treatment should only be recommended if the
etiology of GBS has been established. Express testing, which provides results in 5-10
minutes, is one of the most practical, affordable, and Russian clinical guidelines-approved
techniques for verifying the GBS etiology of ATP. Medical professionals do not need
additional training to apply the «Express Test» express diagnostic test system, which is a
simple, dependable, and successful approach. The «Express Test» findings enable you
to provide the patient the required therapy in a timely and sufficient manner.

LIST OF REFERENCES

[11 Harris, AM (2016-01-19). Appropriate Antibiotic Use for Acute Respiratory Tract
Infection in Adults: Advice for High-Value Care From the American College of Physicians
and the Centers for Disease Control and Prevention. Annals of Internal Medicine. 164 (6):
425-34. doi:10.7326/M15-1840. PMID 26785402.

[21 Weber, R (March 2014). Pharyngitis. Primary Care. 41 (1): 91-8. doi:10.1016/j.
pop.2013.10.010. PMID 24439883.

[31 Group A Strep (anrmn.). U. S. Centers for Disease Control and Prevention. U.S.
Department of Health & Human Services (19 anpens 2019). [lata obpaiyeHus: 27 okTa-
ops1 2020. ApxmBurpoBaHo 27 okTs6ps 2020 roga.

[4] Prevalence of streptococcal pharyngitis and streptococcal carriage in children: a
meta-analysis. Pediatrics. 126 (3): e557—64. September 2010. doi:10.1542/peds.2009-
2648. PMID 20696723.

[5] Shulman, ST (2012-09-09). Clinical Practice Guideline for the Diagnosis and
Management of Group A Streptococcal Pharyngitis: 2012 Update by the Infectious

wWww.ijsp.uz

1001 volume 4 | Issue 3 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics published: 13 May 2025

Diseases Society of America. Clinical Infectious Diseases. 55 (10): e86—102. doi:10.1093/
cid/cis629. PMID 22965026.

[6] Choby BA (March 2009). Diagnosis and treatment of streptococcal pharyngitis.
Am Fam Physician. 79 (5): 383—-90. PMID 19275067. ApxuupoBaHo 8 deBpans 2015.
[aTta obpalleHus: 26 oktssops 2020.

[71 Najmitdinovna K. G., Ergashevna K. Z. Acute Bronchiolitis in Children //Eurasian
Research Bulletin. — 2022. - T. 12. — C. 38-42.

[8] Management of group A beta-hemolytic streptococcal pharyngotonsillitis in
children. J Fam Pract (anrn.). 55 (12): S1—11, quiz S12. December 2006. PMID
17137534.

[91 Management of Group A beta-hemolytic streptococcal pharyngitis. Am Fam
Physician (anrn.). 63 (8): 1557-64. April 2001. PMID 11327431. ApxvuBupoBaHo 16 mas
2008. [JaTta obpaweHus: 26 oktabps 2020.

[10] BaltimoreRS (February2010).Re-evaluationofantibiotictreatmentofstreptococcal
pharyngitis. Curr. Opin. Pediatr. 22 (1): 77-82. doi:10.1097/MOP.0b013e32833502¢7.
PMID 19996970.

[11] PredictorsforspreadofclinicalgroupAstreptococcaltonsillitis withinthe household.
Scand J Prim Health Care. 22 (4): 239-43. 2004. doi:10.1080/02813430410006729.
PMID 15765640.

[12] Robert E. Rakel, David Rakel. Textbook of Family Medicine : [apx. 8 ceHTs16ps
2017]. — 8th edition. — Elsevier Health Sciences, 2011. — P. 331. — 1194 p. — ISBN
978-1-4377-1160-8.

[13] Cohen, JF (2015-01-06). Selective testing strategies for diagnosing group A
streptococcal infection in children with pharyngitis: a systematic review and prospective
multicentre external validation study. Canadian Medical Association Journal. 187 (1): 23—
32. doi:10.1503/cmaj.140772. PMID 25487666.

[14] Scott Kahan. Signs and Symptoms : [apx. 29 okTabps 2020]. — Hagerstown,
Maryland : Lippincott Williams & Wilkins, 2008. — Mapt. — P. 312. — 418 p. — ISBN
978-0-7817-7043-9.

[15] Lean, WL (October 2014). Rapid diagnostic tests for group A streptococcal
pharyngitis: a meta-analysis. Pediatrics. 134 (4): 771-81. doi:10.1542/peds.2014-1094.
PMID 25201792.

[16] Practice guidelines for the diagnosis and management of group A streptococcal
pharyngitis. Infectious Diseases Society of America (PDF). Clin. Infect. Dis. 35 (2): 13-
25. July 2002. doi:10.1086/340949. PMID 12087516. ApxuumpoBaHo 1 Hos6ps 2020.
[aTta obpalleHus: 26 oktsiops 2020.

[17] Ebell MH (2004). Epstein-Barr virus infectious mononucleosis. Am Fam
Physician. 70 (7): 1279-87. PMID 15508538. ApxusupoBaHo 24 utonsa 2008. [lata obpa-
LeHust: 26 okTsabps 2020.

[18] Gottlieb, M (May 2018). Clinical Mimics: An Emergency Medicine-Focused
Review of Streptococcal Pharyngitis Mimics. The Journal of Emergency Medicine. 54 (5):
619-629. doi:10.1016/j.jemermed.2018.01.031. PMID 29523424.

[19] Cost-effective workup fortonsillitis. Testing, treatment, and potential complications.
Postgrad Med. 113 (3): 115-8, 121. March 2003. doi:10.3810/pgm.2003.03.1391. PMID
12647478.

[20] Adenotonsillectomy for upper respiratory infections: evidence based?. Archives
of Disease in Childhood. 90 (1): 19-25. January 2005. doi:10.1136/adc.2003.047530.
PMID 15613505.

[21] Burton, MJ (2014-11-19). Tonsillectomy or adenotonsillectomy versus non-
surgical treatment for chronic/recurrent acute tonsillitis (PDF). The Cochrane Database
of Systematic Reviews (11): CD001802. doi:10.1002/14651858.CD001802.pub3. PMID
25407135. ApxmnposaHo (PDF) 15 mas 2021. [Jata obpawyeHuns: 26 oktsabps 2020.

[22] Morad, Anna (2017-01-17). Tonsillectomy Versus Watchful Waiting for Recurrent
Throat Infection: A Systematic Review. Pediatrics (aHrn.). 139 (2): €20163490. doi:10.1542/
peds.2016-3490. ISSN 0031-4005. PMID 28096515. ApxusuposaHo 13 asrycta 2017.
[aTta obpalleHus: 26 oktsiops 2020.

[23] Julie Bennett, Nicole J. Moreland, Jane Oliver, Julian Crane, Deborah A.
Williamson. Understanding group A streptococcal pharyngitis and skin infections as
causes of rheumatic fever: protocol for a prospective disease incidence study : [aHrn.] :
[apx. 27 okTs6psa 2020] // BMC Infectious Diseases. — 2019. — Vol. 19, no. 1 (17 July).
— P. 633. — ISSN 1471-2334. — d0i:10.1186/s12879-019-4126-9. — PMID 31315580.

wWww.ijsp.uz

1002 volume 4 | Issue 3 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics published: 13 May 2025

— PMC 6637506.

[24] How effective are treatments other than antibiotics for acute sore throat?. Br J
Gen Pract. 50 (459): 817—20. October 2000. PMID 11127175.

[25] Generic Name: Lidocaine Viscous (Xylocaine Viscous) side effects, medical
uses, and drug interactions. MedicineNet.com. [lata obpawerus: 7 mas 2010. Apxunsu-
poBaHo 8 anpens 2010 roga.

[26] Wing, A(May 2010). Effectiveness of corticosteroid treatment in acute pharyngitis:
a systematic review of the literature. Academic Emergency Medicine. 17 (5): 476-83.
doi:10.1111/j.1553-2712.2010.00723.x. PMID 20536799. ApxmBrupoBaHo 4 unioHst 2021.
[aTta obpalleHus: 26 oktssops 2020.

[27] The infections of the upper respiratory tract in children. Int J Immunopathol
Pharmacol. 23 (1 Suppl): 16-9. 2010. PMID 20152073.

[28] Hildreth, AF (September 2015). Evidence-Based Evaluation And Management Of
Patients With Pharyngitis In The Emergency Department. Emergency Medicine Practice.
17 (9): 1-16, quiz 16—7. PMID 26276908.

[29] KygpaToBa I., Xonmypagoesa 3. BONANAPOA 3O0TUIDKAM KACANNWUIn //
Journal of universal science research. — 2024. — T. 2. — Ne. 10. — C. 46-52.

[30] Antibiotic treatment of children with sore throat. J Am Med Assoc. 294 (18):
2315-22. November 2005. doi:10.1001/jama.294.18.2315. PMID 16278359.

[31] Pichichero, M (June 2006). Comparison of European and U.S. results for
cephalosporin versus penicillin treatment of group A streptococcal tonsillopharyngitis.
European Journal of Clinical Microbiology & Infectious Diseases. 25 (6): 354-64.
doi:10.1007/s10096-006-0154-7. PMID 16767482.

[32] van Driel, ML (2016-09-11). Different antibiotic treatments for group A
streptococcal pharyngitis. The Cochrane Database of Systematic Reviews. 9: CD004406.
doi:10.1002/14651858.CD004406.pub4. PMID 27614728.

[33] Altamimi, Saleh (2012-08-15). Short-term late-generation antibiotics versus
longer term penicillin for acute streptococcal pharynagitis in children. Cochrane Database
of Systematic Reviews (8): CD004872. doi:10.1002/14651858.CD004872.pub3. PMID
22895944.

[34] Itzhak Brook, Joseph E. Dohar. Management of group A beta-hemolytic
streptococcal pharyngotonsillitis in children : [aHnrn.] : [apx. 31 okTabps 2020] // The
Journal of Family Practice. — 2006. — Vol. 55, no. 12 (December). — P. S1-11; quiz
S12. — ISSN 0094-3509. — PMID 17137534.

[35] John V. Ashurst, Laura Edgerley-Gibb. Streptococcal Pharyngitis : [aHrn.] : [apx.
26 oktabpsa 2020] // StatPearls. — Treasure Island (FL) : StatPearls Publishing, 2020. —
PMID 30252253.

[36] Stanford T. Shulman, Alan L. Bisno, Herbert W. Clegg, Michael A. Gerber,
Edward L. Kaplan. Clinical practice guideline for the diagnosis and management of group
A streptococcal pharyngitis: 2012 update by the Infectious Diseases Society of America :
[anrn.] : [apx. 26 okTa6psa 2020] // Clinical Infectious Diseases: An Official Publication of
the Infectious Diseases Society of America. — 2012. — Vol. 55, no. 10 (15 November). —
P. e86—-102. — ISSN 1537-6591. — d0i:10.1093/cid/cis629. — PMID 22965026. — PMC
7108032.

[37] Beth A. Choby. Diagnosis and Treatment of Streptococcal Pharyngitis : [aHrn.] :
[apx. 27 okTabpsa 2020] // American Family Physician. — 2009-03-01. — Vol. 79, no. 5 (1
March). — P. 383-390. — ISSN 1532-0650 0002-838X, 1532-0650. — PMID 19275067.

wWww.ijsp.uz

1003 volume 4 | Issue 3 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics

published: 28 May 2025

Article / Review

doi.org/10.56121/2181-2926-2025-4-3-1004-1008

GASTRODUODENITIS IN CHILDREN: CURRENT STATE OF

THE PROBLEM

M.R.Rustamov'’

OPEN ACCESS

1JSP

Correspondence
Rustamov Mardonkul
Rustamovich,
Samarkand State Medical
University, Samarkand,
Uzbekistan.

e-mail: rustamov_mr_46@mail.ru

Received: 08 May 2025
Revised: 23 May 2025

Accepted: 28 May 2025
Published: 28 May 2025

Funding source for publication:
Andijan state medical institute and
I-EDU GROUP LLC.

Publisher’s Note: |[JSP stays
neutral with regard to jurisdictional
claims in published maps and
institutional affiliations.

(lose

Copyright: © 2022 by the
authors. Licensee IJSP, Andijan,
Uzbekistan. This article is an open
access article distributed under
the terms and conditions of the
Creative Commons Attribution
(CC BY-NC-ND) license (https:/
creativecommons.org/licenses/by-
nc-nd/4.0/).

1. Samarkand State Medical University, Samarkand, Uzbekistan.

Abstract.

The review is devoted to the current state of the problem of gastroduodenitis
in children. Current data on the prevalence and age-specific clinical picture of the
disease are presented. The leading etiological factors are considered, among which
Helicobacter pylori plays a key role, as well as dietary errors, stress influences and
genetic predisposition. The evolution of classifications is described taking into account
morphological, etiological and clinical-functional features, the importance of the SDDS
concept for scientific purposes is emphasized. Modern diagnostic algorithms are
described, including endoscopy with multiple targeted biopsy, non-invasive #13C-urease
and faecal antigen tests, «gastropanel» and promising inflammation markers. The article
provides an overview of current eradication and antisecretory therapy regimens (proton
pump inhibitors, potassium blockers, bismuth-containing quadruple and sequential
regimens), the role of gastroprotectors, probiotics and diet therapy. The principles of
prevention and rehabilitation, including lifestyle and psychoemotional status correction,
are covered. Unresolved issues are highlighted: the growth of antibiotic resistance of H.
pylori, the safety of long-term use of PPIs, the lack of validated non-invasive biomarkers
and pediatric disease activity scales. The need for multicenter studies and the development
of Al algorithms to objectify endoscopic assessment is noted.

Key words: gastroduodenitis; children; Helicobacter pylori; endoscopy; proton
pump inhibitors; quadruple therapy; probiotics; diagnosis; prevention.

lacTpogyodeHUTOM y AeTer HasbiBaloT BOCNanNuUTENbHO-AUCTPOMUYECKUA Npo-
LilecC, OXBaTbIBaKOLLMIN CIN3NUCTY0 OBOMOYKY Xenyaka v ABeHaauaTUnepCTHOM KULLKK,
Hepeako COMPOBOXAAMLMNACA HapYyLLUEHNEM CEKPETOPHO-MOTOPHON (OyHKUMM 1 ancha-
NaHCOM MECTHbIX (hakTopoB 3aLLuThl. [0 4aHHBIM rMoGanbHOro nccnegoBaHnst bpemeHn
©onesHen 3a 1990-2019 rr. cpegHerogoBon TeMn NpUpocTa pernctTpupyemon 3abonesa-
€MOCTU racTpuToMm u gyogeHutom y geten coctasun 0,8 %, a Bo3pacT-ctTaHAapTU3npo-
BaHHbIN NoKasaTernb pacnpoctpaHéHHocTy npesbicnn 4300 cnyyaes Ha 100 000 getcko-
ro HaceneHus, YTo NOAYEPKMBAET akTyarnbHOCTb Npobnemsl B neguatpum [1,2,3,4,5,6].

Beaywmm atnonorunyeckum haktopom octaétca nHdpekumsa Helicobacter pylori,
no-npexHemy BbisiBrisiemasi noytn y 50 % LUKONMbHMKOB B pa3BMBaloLNXCS CTpaHax, Tor-
na kak B EBpone n CeepHon AMepuke eé€ pacnpoCcTpaHEHHOCTb He npeBbiwaeT 10-15
% Gnarogapst ynyuylleHut0 CaHUTapPHO-TUIMEHMYECKNX YCIOBMIA M MacCOBOW 3pajuka-
unoHHon Tepanuu [7] CyLleCcTBEHHYIO pOfb UrpatT AMETUYECKME «OLNBKM» (M3BbITOK
paUHNPOBAHHbIX YIMEBOAOB, HACLILLEHHbIX XXMPOB, pa3gpaxatoLmx HannTKoB), XPOHU-
YeCKMIN CTPEeCC, HapyLLIEHNs pexnma CHa, No34Hee BBeAEeHWe NpYKkopma u ceMenHasi oTd-
FOLLEHHOCTb MO MenTUYeckMM si3BaMm. HabntogaeTcs OoTYETNMBAs B3aMMOCBA3b MeXOy
KypeHueMm y NOApOCTKOB M PUCKOM 3PO3MBHOIO MOpaXeHust AyodeHanbHON Crin3ncTon.
leHeTnyeckme dakTopbl nccnegytotes: nonumopduamel IL-13, TNF-a n TLR-4 accoum-
MPOBaHbl C MOBbILEHNEM LIMTOKMHOBOIO OTBETA M THXECTbIO XPOHWYECKOro ractpura,
OOHaKO KNMHMYecKasi 3Ha4YMMOCTb TakMX MapképoB ANs PYTUHHOIO CKPUHMHIa noka He
[oKasaHa.

Knaccudmkauma 3aboneBaHusi 3BOMOLMOHMPOBaNa OT MPOCTOro AeNeHus Ha
OCTpble N XpOHMYECKMEe POPMbl K MHOTOYPOBHEBOW cucTeMatmdauun. B knvHuyeckom
npakTUKe LUMPOKO MCMOMNb3YHT MOPONOrMyecknii NpuHUmMn (MoOBEPXHOCTHAas, 3PO3nB-
Has, onermoHo3Has, atpoduryeckas opmbl) ¢ 06s13aTeNbHBIM YKa3aHUEM flokanusaumm
(aHTpanbHas, dyHoansHas, anddysHas, KOMOUHMPOBaHHAs) U 3TUOMOrMYECKoro dak-
Topa (H. pylori-accouunpoBaHHas, XMMUKO-TOKCUYECKAs!, NEeKapCTBEHHAsl, ayTOUMMYH-
Hast). [Ing Hay4HbIX Lenen npegnaraeTca yHuduuymnposaHHasa pybpuka SDDS (Severity—
Distribution—Duration—Subtype), nossonsiowiaa kogMpoBaTb aKTUBHOCTb BOCMareHus,
NPOTAXEHHOCTb 04aroB, AMNUTENbHOCTb TeYeHUs M nposouupylowmi areHT. OTaens-
HbIM BapuaHTOM paccmaTpuBaeTcs (PyHKUMOHAaNbHbIV racTpogyodeHarnbHbI CUHOPOM
(®rgcC), conocrasumbii ¢ Rome 1V functional dyspepsia y B3pocnbix, korga mopdono-
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MYeCcKNX NMPU3HAKOB BOCMAneHus1 HET, HO MPUCYTCTBYET BUCLiEpanbHasa rmnepyyBCcTBU-
TenbHOCTb. MoBbILIEHNE 0MKM NETKMX XPOHNYECKMX (DOPM B 9HOOCKOMMYECKON NpaKTUKe
[eTewn 3a nocrnegHee AeCATUNETUE NOATBEPXKAAETCS HEAABHO ONyONMKOBaHHbLIM amepu-
KaHCKUM PErncTpoM: YacTtoTa HECUITbHOTO XPOHMYECKOTrO racTpuTa yBenuuunach ¢ 12 %
B 2010 . o 23 % B 2019 . [8,9,10,11,12].

KnuHnyeckme nposiBneHns pasHoobpasHbl 1 3aBUCAT OT Bo3pacTa. Y AeTen paHHe-
ro BospacTta npeobnagaroT Hecrneuudmryeckme CUMNTOMbI (Kanpu3HOCTb, pBOTa «OHTa-
HOM», OTCTaBaHWe B Macce), y LUKOINIbHUKOB — Nepuoguyveckne anuractparnbHble 60omu,
Oucnencusl, pexe — KpoBaBas pBOTa WM MeNeHa npy 3pOo3MBHOM Mpouecce. Y noa-
POCTKOB KMaCCUYECKMM CUMTAETCSl «rorogHasi» U HodHas 6onb, Kynvpylowascs npuy
NpUYEME MULLIM UNN aHTaLMAO0B; Y HUX XKe Yalle BbISIBMSIOT COMETaHUE racTpogyodeHuTa ¢
XenyeBblBOASALLEN ANCHYHKLUMEN.

[narHocTrka OCHOBbIBAETCSA Ha 3HAOCKONUM BepxHux otaenoB XKT ¢ npuuenb-
HOV MHOXXECTBEHHOW BUOMNCcKen U3 aHTpanbHOro, KOPMYCHOMO 1 AyoAeHanbHOro OTAENoB.,
YTO NO3BOISIET OAHOBPEMEHHO NMPOBECTU XUCTONOTMYECKYI0 BEPUAMKALMIO BOCNIAnNeHus,
TecT Ha H. pylori (ypeasHbin, MNMUP) n oueHntb cTeneHb atpodum no obHoBnéHHon Cua-
Henckon cucteme. CornacHo ctaHgaptam ASGE 2025 r., aHgockonuyeckas Bepudumka-
LMS NnokasaHa BCEM MaLMeHTaM C peayumMpoBaHHbIMK hakTopaMu pucka, ynopHomn 6o-
neBo CUMMTOMATUKOM Mnn xenesoneduunTHON aHemmuen HesdcHoro reHesa [13]. Mpu
3TOM MCCrefoBaHUe Ha nonytopaTecsayn OETCKUX SHAOCKOMMWIA Nokasano, YTo pyTUHHOE
B3ATME Broncumn gaxe npu BU3yarnbHO MHTAKTHOW CIM3NCTON YBENNYMBAET ANArHocTnye-
CKYH0 LLleHHOCTb Ha 12 %, No3BOMNsAs BbIIBUTb CKPbITbIA 303NMHOMUIBHbBINA raCTPOAYOAEHNT
n uenuakuio [14]. ononHUTENbHbIE HEWMHBA3MBHbLIE METOAbI BKMOYAKT AblXaTelbHbIN
3C-ypeasHbln TecT, aHTureH H. pylori B kane (4yBCTBUTENBHOCTL > 94 %), cepornoruo
IgG npu HEBO3MOXHOCTW 3HOOCKONUW, OOLLMA aHanmu3 KpoBM C OLIEHKON heppuTvHa U
BUTamuHa B,,.

JlaGopaTopHbI NaHemnbHbIN CKPUHUHT LienecoobpasHo [OMNOMNHATbL UccregoBa-
HMEM YPOBHSI CbIBOPOTOYHOrO ractpumHa-17 u nencuHoreHa-l/ll kak mapképoB atpodum
aHTPO-KOPMYCHOro otaena, ocobeHHO y MOOPOCTKOB C ANUTENbHbBIM TedeHneM 3abone-
BaHuA. B negmnatpum obcyxaaeTca nepcnekTMBHOCTL (peKanbHOro KanbnpoTekTUHa Ans
paHHeln guddepeHumaLmm ractpogyoneHuTa oT yHKLUMOHaNbHbIX pacCTpPOUCTB, OAHa-
KO HopmaTmBHas 6a3a orpaHuyeHa HeOOMbLUMMK KOrOpTaMu.

CoBpeMeHHbIe AMarHOCTUYECKME NoAXoAbl K racCTPOAYOOEHUTY Y AeTel TpebyoT
codeTaHus BU3yarbHbIX M NTabopaTopHbIX METOAMK. QHOOCKOMMUS OCTaETCHA «30M0TbIM
cTangapTom»: 33odaroractpogyopaeHockonus (OMAC) ¢ MHOXECTBEHHOW MpULIENbHOW
Ovoncuer M3 aHTpanbHOro, KOPMyCcHOro M AyoAeHanbHOro OTAENOB MO3BOMSET OOHO-
BPEMEHHO OLEHUTb aKTUBHOCTb BOcnaneHus, Hanuume H. pylori, cteneHb atpocdun 1
MeTannasmun. PyTuHHbIN 3ab6op 06pa3uoB gaxe Mnpu BU3yarbHO WMHTAKTHOW CRM3UCTOMN
CYLLIECTBEHHO MOBbILLAET ANArHOCTUYECKMIA BbIXOA: MPOCNEKTUBHOE M3pansbCKoe uccne-
[OBaHMEe nokasano pocT Bepuduumpyemblix Haxogok ¢ 56 % go 68 % npu B3aTun = 6
06pasLoB y kaxgoro nauueHTa [13]. O6HoBNEHHbIE NokasaTenu kadecta AIOC (ASGE/
ACG, 2025) pekoMeHOyT HE MeHee NSATU BMoNTaToOB M3 XKernyaka 1 ABeHaguatMnepcT-
HOW KULLKW y OeTEN C N0J03PEHNEM HA OPraHNYECKY NaTonorm, 0COGEHHO NPY aHEMUU
nnn cTonkom gecuumnte Beca [22].

HeunHBa3nBHbIE METOAbI BLIMOHAT CKPUHMHIOBYIO M KOHTPObHYO ponb. A13C-y-
peasHbili AblXaTeNnbHbl TECT Y AETEN CTapLue TPEX neT obnagaeTt YyBCTBUTENbHOCTLIO 94
% n cneundunyHocTblo 95 %. AHanus aHTureHa H. pylori B cTyne nokasan conoctaBumble
XapakTepucTukun n ygobeH ans oueHkun apagmkauymn. Ceponormnyeckume IlgG-aHtutena ue-
necoobpasHbl N1LLb NPY HEBO3MOXHOCTM 3HA0CKONUN. Broxmmumyecknn «ractponaHensy
(nencuHoreH /11, ractpuH-17, aHTuTena kK H. pylori) paccmatpmBaeTcst Kak NepcneKkTmB-
HbI CKPUHWHIOBbLI Mapkép aTpodun: HeaBHee nepekpecTHoe uccregosaHve y 129 na-
LIMEHTOB BbISIBUIO YyBCTBUTENBHOCTL 78 % 1 cneundundHocTb 82 % metoga ans nérkomn
aTpocmm aHTpanbHoro otaena [14]. YpoBeHb doekanbHOro kanbnpoTektuHa < 50 MKr/r
aKTUYECKN UCKIMOYaeT opraHMyeckoe BocnaneHve, OAHako HOpMaTMBHas LiKana ans
[eTen Mnagllero Bo3pacrta noka opmMmmpyercs.

JleyeHne ractpodyofdeHUTa HanpaefeHO Ha KynMpoBaHWE BOCMNaneHusl, JIMKBU-
Jauuio H. pylori u BocctaHoBneHe hakTopoB LUTONpPOTeKUMU. Bason ocTatoTcs UHIK-
OuTopbl NpoToHHoW nomnel (AMMM). PaHooMn3mMpoBaHHbIE NcCreaoBaHus NOATBEPAUNN
©esonacHoCcTb oMenpasona, NaHTonpasona v 33omMenpasona y AeTen; CMCTeEMaTUYECKUin
0630p 2024 roga He BbISIBMIT YBENUYEHUS] pUCKa NEPENOMOB UMW KULLEYHbIX MHEKLUIA
npu Kypce < 12 Hegenb [15]. PekomeHgoBaHHasa fo3a omenpasona cocrasnsietT 1-2 mr/
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Kr/cyT B ABa npméma (He 6onee 40 mr/cyT) Kypcom 4—8 Hefenb; y NOAPOCTKOB JOMYCTUMO
NPYMEHEHNE KanneBOro-KOHKYpPEHTHOro briokatopa KMcrnotoobpa3oBaHMs BOHOMNpa3aHa
20 Mr 2 pasa B CyTKMW.

OpaavkaumnoHHas Tepanusa H. pylori onpegensieTcs permoHanbHbIM npodunem
pe3ncTeHTHocTU. 1o oBHoBMEHHbIM pekomeHaaumsam ESPGHAN/NASPGHAN 2024
roga nepBON NMHWEWN B pernoHax C HU3KOW YCTOMYMBOCTBIO K KNapuUTpoMuumHy (< 15
%) ocTtaétca 14-gHeBHas TponHas cxema: UMM + amokcmuunnud 50 mr/kr/cyT BID +
knaputpomuumH 15 mr/kr/cyTt BID [2]. Mpu BbICOKOW pPE3NCTEHTHOCTM NpeanodTUTENbHa
BMCMYT-COAEepKallasa kBagpoTepanus: BoHonpasaH 20 mr BID, BucmyTt cybuutpat 220
mr BID, amokcuuyunnuu 50 mr/kr/cyTt BID, meTpoHugason 20 mr/kr/cyTt TID; paHaoMuau-
poBaHHOE MHoroLeHTpoBoe uccregosanne B Kutae (n = 1300) nokasano HenHdepiority
10-OHEBHOrO Kypca no cpaBHeHWo ¢ 14-AHeBHbIM (MckopeHeHne 92 % vs 93 %) [8]. Mo-
cneposaTtenbHas cxema (5 gHen UMMM + amokemuunnuH, 3atem 5 gHen UMMM + knaputpo-
MUUUH + MeTpoHuaason) obecnevmBaeT 85-88 % apagvkauum n paccMaTpmBaeTcs Kak
ansTepHaTnBa rnpu HenepeHocuMMocTun sucmyTa [17,18].

AObloBaHTHOE npuMeHeHve npobuotmkoB (Lactobacillus rhamnosus GG,
Saccharomyces boulardii) 4OCTOBEPHO CHMXaET 4acToTy aHTUOMOTUK-accouUMpPOBaH-
HOV Juapeun 1 yBENUUYMBAET NPUBEPXKEHHOCTb NeveHnto; metaaHanua 2024 roga nokasan
POCT ycneLuHow apagukaumm Ha 6 % npw BkmtodeHun S. boulardii 500 mr/cyT [19,21].
Cykpanbdat 40 mr/kr/cyT B YeTbipe npuéma unu pebamunug 10 mMr/kr/cyT ycunusarot
LMTONPOTEKLMIO, OCOOEHHO Y AeTEl C 3PO3NBHBIM KOMIMOHEHTOM.

[dveToTepannsi ocTaéTca KpaeyronbHbIM KamHeM: ApobHoe nutaHne 5-6 pa3 B
[OeHb, OrpaHNYEHNE XUPHBIX XXapeHblx 6Mof, ra3npoBaHHbIX U KOhenHOCoAEePXKaLLMX Ha-
NUTKOB, PaHHWI NepeBof Ha cbanaHCUPOBaHHbIA MPUKOPM Y FPyAHUYKOB. [okasaH npu-
€M LLEenoYHbIX MUHepanbHbIX Bog (6op>xomu, ecceHTykn Ne 4) koMHaTHOWM TeMnepaTypbl
no 100 mn 3a 30 MuH 0 eapbl B TedeHue 3—4 Hedernb KypcoBo. [ogpocTkam pekomeHay-
€TCsl UCKNI0YNTL Tabak 1 ankorosnb Kak He3aBucMMble dakTopbl 060CTPEHUS.

MpodhmnakTka peunanBoB BKIOHAET CaHMNPOCBET paboTy, ONTUMMU3ALMIO LLKOSb-
HOro M AOMALUHEro pexuMa, YCTpaHeHMEe XPOHWYECKOro CTpecca, KOppPeKumo umpkag-
HOro pUTMa CHa, OLIEeHKY MCuxo3amoumoHanbHoro cratyca. ostopHas SIOC uenecoo-
OpasHa nulb Npy 3PO3UBHO-A3BEHHBIX MOPAXEHUSAX UMK MPU COXPAHEHUN CUMMNTOMOB
Ha poHe agekBaTHOW Tepanuu; KOHTPOsbHbIN A13C-TecT BLINOMHSAOT Yepe3 6—8 Heaenb
nocrne OKOHYaHWs aHTUONOTUKOB.

KnuHnyeckoe TeueHne ractpogyofeHuTa 3aMeTHO BapbupPyeT C BO3pacToM pebéeH-
Ka. Y rpygHMYKOB npeobnagarT Hecneunduieckne nposiBNEHUs-peryprutaums nuile-
BOIO COOEPXKMMOrO «(OHTAHOM», TPEBOXHOCTb, OTKa3 OT rpyau, 3aMmegrneHne npubaskm
mMacchl. CnmaucTasi ux Xenygka ructonormyeckm ewwé dorara crnmaeobpasyowmumm Knet-
Kamu, MOSTOMY BOCMAarieHVe Yalle HOCUT KaTaparbHbli XapakTep, a 3HZOoCKonuyeckasi
KapTMHa MOXEeT ocTaBaTbCH «HopManbHon»[11,12]. Y 4OLWKONBbHUKOB OLLYTMMO BO3pacTa-
et gons H. pylori-accoummpoBaHHbIX (hOpM, YTO CBSI3bIBAOT C MOCELLEHNEM AETCKMX KOIT-
NEeKTUBOB Y FOPU30OHTanbHbIM MNYTEM Nepegayun. B aTom Bo3pacte BeayLLMM CUMATOMOM
CTaHOBUTCS AMCKOMMOPT B BEPXHEN MOMOBMHE XMBOTA Cpaly Mnocne efbl, AUcnencus,
aMm3oamnyeckme Kucrble cpbirMBaHus. LLUKONMbHMKM 1 NOOPOCTKM yKe OMUCHIBAKOT TUMUY-
HYI0 «FONOAHY» NMMOO0 HOYHYI 6OMb, KyMMPYHOLLYIOCSA MPUE-MOM MULLM UITN aHTaLuaoB,
MOTyT NPeabsaBnATh Xanobbl HA U3XKOTY, OTPLIKKY, OLLYLLEHWS FOpeYn BO PTY; MPUMEPHO
y TPETU BbISBMSIKOTCS 3p03MKM aHTpyma 1 nykosuubl ONMK. AMeprkaHCKOe OgHOLEHTPOBOE
peTpocnekTMBHOE UccrnegosaHme, oxsatmellee 579 aHgockonuin 3a 2011-2019 rr., noka-
3ano pocT JONK NErKOro XpoHM4Yeckoro ractputa y geten ¢ 29 % go 68 %, 4to aBTopbl
0ObSACHSIOT Bonee paHHen OUarHOCTUKOM U CHXKEHMEM YacTOThbl TSKENbIX dhopm [8,9].

Habntogatotcst n Bo3pacT-cneumdunyeckme Tpurrepbl 000CTPEHWIA: y MriagLumx ge-
Ten Jawe hurypupytoT nuiLeBble annepreHbl (KOpoBbe MOSOKO, OEMOK KypuHOro anua),
y NOOPOCTKOB — KypeHue, HeperynsipHoe nutaHue, npuém HIBIT nnu rmokokopTukocTe-
pOVAOB B CBSA3M CO CMOPTMBHLIMM TpaBMaMy, a TakkKe 3MOLMOHANbHbIA CTPECC, CBA3aH-
HbI C 9K3aMeHaMMU.

MpodmnakTrka n peabunuraumsa CTpoaTCcsa Ha MynbTUANCLUMNIIMHAPHOM Noaxoae.
Mocne KynvpoBaHWsi OCTPOro 3MM3o4a BCEM MNaUMEHTaM PEKOMEHOOBAH AMETUYECKUN
cton Ne 16 no MeB3Hepy B TeveHne 10-14 gHen, 3aTemM nNnaeHbIv Nnepexof k ctony Ne 5-n
C CoxpaHeHneM gpobHOro nuTaHus He meHee 5 pa3 B AeHb. [JokasaHo, 4To cobntogeHue
pexvmMa cHa (He MeHee 9 4 y MNafLlmx LIKOSNIbHUKOB M 8 4 Yy MOOPOCTKOB) B COMETAHUMU
C YMepeHHOoI a3pobHON Harpy3kon OBa-Tpu pas3a B HEAEro CHWXKaeT 4acToTy peumau-
BOB Ha 18 % B TedeHue roga HabnwogeHnsi. B pamkax NCMxXoaMOoLMOHannbHON NOAAEPKKM

wWww.ijsp.uz

1006 volume 4 | Issue 3 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics published: 28 May 2025

3P DEKTUBHBI KOTHUTUBHO-NOBEAEHYECKME TEXHMKN U «mindfulness»-nporpammel: paH-
OoMmn3nMpoBaHHoe uccrnegoBaHue 2024 r. nokasano yMeHblleHve unaekca oonu (VAS)
Ha 1,7 cM y NOAPOCTKOB, MPOLUEWMX BOCbMUHEAENbHbIA KypC rPyMNnoBON MeauTauumu,
Nno cpaBHEHMIO C KOHTposieMm [20,21].

dPapmakonornyeckasi npoumnakTrka peunanBoB HasHavaeTca agpecHo. [eTtsam ¢
3PO3UBHBIM KOMMOHEHTOM MK (PyHKLMOHANBHOM AMCNENCcUen ncnonb3yT pedbammnmng
10 mr/kr/cyT B TedeHue 4-6 Heaenb; 9TOT MYKO-NPOTEKTOP MOBLILLAET IKCMPECCUIO NPO-
crarmaHavHa E, v ycunvsaeT nponudepauuio anutenmoumtos. Kypcosoe nprmeHeHne
cykpanbdara (40 Mr/Kr/cyT) y LUKONbHMKOB JOCTOBEPHO COKpALLAEeT 4YacToTy 3p03uii Ha
KOHTPOMbHOM 3HAoCKoNuM Yepes 6 mec. MNpu noaTeepxaéxHHon H. pylori-nHdekuun obs-
3aTenibHa KOHTPOMbHAas OLEeHKa apagvkaumm Yyepes 8 Hefernb AbixaTernbHbiM *C-TecToM
U1 aHTUreHoM B Kane. PaHOoMU3npoBaHHOE KUTaMCKOe nccrnefoBaHve nokasarno, YTo
10-gHEeBHasa BWCMYT-BKMOYaoLWas kBagpotepanus (BOHONpasaH-OMCMYT-aMOKCULMIT-
NVH-KNapUTPOMULMH/TETPALMKIMH) He ycTynaeT 14-aHeBHON No adpeKkTnBHOCTY (3ppa-
ankaums 93 % npotus 94 %) 1 3HaUNTENBHO pexe BbidbiBaeT N060oYHbIE ahdeKThI [5].

JononHuTensHoe HazHa4yeHre NPOBUOTUKOB CIYXMWT Kak CpegcTBOM NpodounakTu-
K/ aHTUBMOTUK-acCoOLMMPOBaHHOM Anapewn, Tak 1 (PakTOPOM CHUXEHMS YacTOTbl racTpo-
ayogeHanbHbIx obocTpeHuin. Meta-aHanua 2024 r., BkrtoumsLumnin 42 PKWA, BbisiBURN, 4TO
pobaeneHune Saccharomyces boulardii CNCM I-745 noBbIWwaeT ycneLwHoCcTb apagukaLmm
H. pylori Ha 6 % 1 ymeHbluaeT amMapeto Ha 38 % B cpaBHeHMM € nnauebo [22,24].

HecmoTpsi Ha 3HaYMTENbHBIN MPOrPecc, OCTAaETCA HECKONbKO KIMYEBbIX Hayu-
HbIX BOMpPOCOB. [NepBbI — HapacTawLwas aHTMbMoTUKopesncTeHTHocTb H. pylori: peau-
CTEHT-HOCTb K KNapuTpOMULMHY B cTpaHax BoctouHon Cpenm3emMHOMOpPbst MpeBbilLaeT
25 %, 4TO BbIHYXXOAeT NepexoauTb Ha CXembl C BUCMYTOM UIU BOHOMpasaHoM. Bropow
— Be3onacHocTb anutenbHoro npumeHexus UMMM y geten. Hegaesuuii aHanma 761 906
nauMeHToB MNokasan, 4YTto anurtensHoe (> 12 Hep) HasHadeHue UM accoummpyetcs ¢
POCTOM pUCKa MHAEKLMI AbIXxaTeNbHbIX MYTEN, KULIEYHBbIX Y KOCTHbIX NePeniomMoB; obLas
YyacToTa HexenaTenbHbIX ABNeHu coctaBuna 6,98 % [15] . BonbLuoe gatckoe KoropTHoe
uccnegosaHue casasano npuém UMMM B Bodpacte oo 2 net ¢ 1,5-kpaTHbIM yBeNUYEeHNEM
TSOKENbIX MHpeKumi B nocriegyrowwime 5 net xnsHu [16]. Heobxognumbl AanbHerwme npo-
CMEeKTMBHbIE UCCNEAOBaHMS ANsl YTOYHEHMS [030-3aBUCMMbIX 3dhPeKTOB 1 pa3paboTku
Oe3onacHbIx cxem «step-downx»-Tepanuu.

TpeTuin ysa3BMMbIA y4acTOK — OTCYTCTBME AOCTOBEPHbLIX HEMHBa3UBHbIX GrMomap-
KEepoB aKTMBHOro BocnaneHus. KoHueHTpaumsa dekanbHOro KanbnpoTek-THa y AeTen
C racTpoayoAeHUTOM YacTo kornebnetcs B gnanasoHe 50-120 MKr/r n nepecekaetcs c
PYHKLMOHaNbHBIMM pacCTPONCTBaMM; CTaHOAPTM30BaHHbIE BO3PACTHbIE OTCEYKM MOoKa
He yTBepxaeHbl. YeTBEpTaa npobnema — cnabas n3y4eHHOCTb pPOnv MUKPOBUOTBI >Ke-
nyaka v gyogeHyma, nommmo H. pylori. MNosiBnstowmnecs: cekBeHc-AaHHbIe yKa3blBakOT Ha
CHWXEeHne a-pa3Hoobpa3us u ysenmyeHme gonu Streptococcus mitis n Prevotella B nepu-
of 060CTpeHnst, HO NPUYNHHO-CINEACTBEHHbIE CBA3M NMOKa HE JOKa3aHbI.

CyLecTBEHHbIM NPOGENOM OCTAaETCA HEAOCTATOK AAaHHbIX O BMSHWUM BUTamuHa D,
Xenesogeduuuta n OXXUPEHUS Ha TSXKECTb racTpoayoneHnTa. HakoHew, BO3HUKNa HeOO-
XOAMMOCTb BanuamnpoBaTb 3HAOCKONMUYECKMNE 1 TMCTONOMMYECKME LIKarbl UMEHHO ANs Ae-
Ten; gencreyowme cuctembl (CugHen, Lanza) paspaboTaHbl nog B3pOCyo NONynsuuio
1 crnabo y4ynTbIBalOT BO3pacTHyto cumaunonoruio. KoHcopumym PENQuIN, nogaepaHHbIN
ASGE n ESPGHAN, ony6nukoan B 2022 r. Habop nokasaTtenen KayecTBa OETCKON 3H-
Jockonun, Ho paboTa Hafg neguaTpU4ecknMn NHAEKCAaMN aKTUBHOCTU racTpoAyoneHnTa
TONbKO HavnHaetca [13,23,24].

[ns 3akpbITUsA 3TNX «Benbix NAaTeH» TpebyTcsa MHOTOLEHTPOBbLIE PETUCTPLI C YHU-
dULMPOBaHHBIM MPOTOKONOM Broncun n GuobaHkom obpasuoB, NEPCNEKTUBHbIE UCCHe-
[oBaHus Mrkpobroma n metabonoma, a Takke paspabotka MIN-anroputmoB, CnocoBbHbIX
no poToAOKYMEHTALUMN S3HOOCKONMUN OO BLEKTMBHO OLIEHMBATbL CTEMEHb BOCMNANeHUs 1 3po-
3UBHO-S13BEHHbIX U3MEHEHUA.
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Abstract.

Introduction. Hypoxic-ischemic encephalopathy (HIE) is a severe lesion of the
central nervous system of newborns, resulting from acute or chronic intrauterine hypoxia
and/or asphyxia during childbirth. The purpose of this study was to investigate the effect
of gestational age on the clinical picture of hypoxic-ischemic encephalopathy (HIE) in
newborns.Materials and Methods: The study included 43 newborns admitted to the
maternity ward of the Regional Perinatal Center of Samarkand in 2023—-2024, who were
diagnosed with hypoxic-ischemic encephalopathy (HIE) and were treated in the neonatal
intensive care unit. All patients were divided into three groups according to gestational age.
Results. The study demonstrated that in newborns who experienced hypoxic-ischemic
encephalopathy (HIE), the clinical manifestations of the disease depend on gestational
age.Discussion. The study shows a pronounced effect of gestational age on the clinical
picture and laboratory parameters of newborns with hypoxic-ischemic encephalopathy
(HIE).Conclusion. The results of the study indicate that gestational age has a significant
impact on the clinical picture and laboratory parameters of HIE in newborns. Premature
infants predominantly exhibit signs of CNS depression, term infants have a more diverse
clinical picture, and post-term infants have the most severe course of the disease.

Key words: hypoxic-ischemic encephalopathy, newborns, gestational age, clinical
picture, prematurity.

BBpeHue. ['vnokcnyecku-nwemmnydeckas aHuedanonatmsa (MM3) — Tsxénoe no-
paXXeHne LeHTparbHON HEPBHOW CUCTEMbI HOBOPOXAEHHLIX [1,2], BO3HMKatoLee BCrea-
CTBME OCTPOWM WIIN XPOHUYECKOW BHYTPUYTPOOHOW rMMoKcun n/mnm acukcum B pogax
[4,6]. B 3aBMCMMOCTIM OT CpoOKa rectauumn, Mopdonormdeckasi 3pefiocTb Mo3ra HOBOPO-
XXOEHHOro onpenensieT 0COOEHHOCTU KIMMHUYECKUX nposiBnennn N3, eé€ TaxecTb 1 Npo-
rHo3 [3,5]. N3yyeHne KNMHWYEeCKUX pasnumynii y AOHOLWIEHHbIX U HEAOHOLUEHHbIX OeTen
BaXXHO [N CBOEBPEMEHHOW ANArHOCTUKN W Ha3HavYeHns ageksaTHou Tepanuu [7].

Lienbto faHHOroO nccrnegoBaHus Obino n3ydeHne BIUsiHUS CpoKa recTaumy Ha Knu-
HWYECKYI0 KapTWHY FMNOKCMYeCcKu-memmyeckon aHuedanonatum (M3) y HoBOpoXaEH-
HbIX.

MaTtepuanbl n meToabl uccneaoBaHus. B nccnegoBaHune Obinu BKIOYEHbl 43
HOBOPOXAEHHbIX KOTOpbIE NOCTYyNanu poauneHoe otaeneHunsa ObnactHoro MNepuHaTtane-
Horo ueHTpa ropoga CamapkaHga 3a 2023—-2024 rr., KoTopbiM Oblf1 NOCTaABMNEH AnarHo3
rmnokcudeckn-uiemmyeckas aHuedanonatmsa (M13), n kotopble Haxogunuchb Ha neve-
HUW B OTAENEHMN HEOHATanbHON peaHumMauun. Bce nauneHTsl 6binv pasgeneHbl Ha Tpu
rpynnbl B 3aBUCUMOCTM OT CPOKa recTaunu:

lpynna | — HegoHoLEHHbIe (FreCTauMOHHbIM BO3pacT MeHee 37 Hegenb), B rpynny
BOLLSIN 16 HOBOPOXAEHHbIX.

lpynna Il — goHoLeHHbIe (recTauMoHHbIN Bo3pacT oT 37 go 41 Hegenu), 18 Ho-
BOPOXOEHHbIX.
Ipynna Ill — nepeHoLleHHbIe (recTalMoHHbIN Bo3pacT 42 Hegenu un 6onee), 9 Ho-

BOPOXAEHHbIX. A OLEHKN COCTOSHWUSA HOBOPOXAEHHbIX MPOBOAMIICA TWATENbHbIA He-
BPOMIOrMYECKMI OCMOTP, a@ TakkKe MOHUTOPUHI OCHOBHbIX XU3HEHHO BaXKHbIX (PYHKLMNA.
Bkntoyanucb Takne meTofpl, Kak HempocoHorpadus, aHanmabl AN KOHTPOMS KUCMOT-
Ho-Lweno4vHoro coctosiHMs (KLLC), ypoBHS rMioKO3bl U 3NeKTPONNTOB. Takke NPOBOAMUIICH
MOCTOSIHHBIV KOHTPOSb 33 NPOSABAEHNSAMUN CyAOPOXHOIO CUHAPOMA M CTENEHWN YTHETEHNS
LeHTpanbHon HepBHol cuctemsbl (LUHC).

Pe3syntaTtbl uccnegosanue. [poBeaeHHOe UccreaoBaHme nokasarno, YTo y HOBO-
POXOEHHbIX, NEPEHECLLNX TMNOKCUYECKN-MLLEMUYECKYHO dHUedanonaTuto (TN3), knnHu-
Yyeckune NposBeHnst 3abonesaHns 3aBUCAT OT reCTauMOHHOro BO3pacTa.

lpynna I: HegoHoweHHble HOBOPOXAEHHbIE (N = 16)
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Y He[OHOLLEHHbIX HOBOPOXAEHHbIX ¢ M3 npeobnagan cMHOAPOM YyrHETEHUs LieH-
TpanbHon HepBHoW cuctemsl (LIHC). B yactHocTn, runotoHus (87,5%), anatus, cnabas
peakums Ha pasgpaxutenu, yrHeTeHue Unm oTCyTcTeMe pedhnekcoB CoOCaHWs 1 roTaHns
(75%) 6bINKn Hanbonee yacTbiMK NposiBNEeHNAMM. ANHO3 Habnoaanock y 37,5% HoBOpPO-
XOEHHbIX, YTO TpeboBano TwaTenbHOro MOHMTOPUHra AbixaHusd. Cyaoporn, HanpoTuB.,
BCTpevanucb peako (12,5%) 1 HoCunM NpeumyLLeCTBEHHO CyOKIMMHUYECKUA XapakTep.
Kpome TOro, y atux getert oTMeYanucb HapyLleHUs TepMOpPEerynsumMm U MnoBbILUEHHbIN
pUCK BHYTpUYEpEenHbIX KPOBOWU3MUSAHWA. OTU pesynbraTtbl MOryT ObiTb OOyCrnoBReHbl
He3penocTbio HEePBHOW CUCTEMbl HEAOHOLLEHHbIX AeTen, YTo AenaeT ux bonee Bocnpu-
UMYMBBIMU K TMMOKCUYECKOMY MOBPEXAEHMIO.

lpynna II: [JJoHOLWEeHHbIE HOBOPOXAEHHBIE (N = 18)

Y AOHOLUEHHBIX HOBOPOXAEHHbIX ¢ [ND knMHMYeckasa kapTvHa Gbina 6onee pas-
HooOpa3Hon. CyoopOoXHbIA cMHOPOM (66,7%) 6bin ogHMM 13 Hanbonee YacTbIX NPOsiB-
NeHuI, Hapsay C HapyLIeHNsiMU Co3HaHus (conop - 44,4%, ctynop - 27,8%). MmnepTtoHyc
N MblLLeYHas AUCTOHNS Habnoganmck y 55,6% HoBOpoXaEHHLIX. Y TpeTn aeten (33,3%)
ObINO OTMEYEHO yBennyeHue U HanpsbkeHne BOoMbLUIOro PoAHUYKa, YTO MOXET CBUAe-
TEeNbCTBOBATb O MOBbLILIEHUW BHYTPUYEPENHOro AaBneHus. [bixaTernbHble HapyLllieHus
(TaxvnHO3 1 neproamnyeckoe AbixaHue) Habntoganucs y 50% HOBOPOXAEHHbIX. HapyLue-
HWS1 COCaHWs U TNOTaHNs Takke Obiny pacnpocTtpaHeHbl (55,6%). Y 11,1% peten 6binm
BbISIBMIEHbl MPU3HAKN BHYTPUYEPENHON runepTeH3mn. PasHoobpasne KNMHUYeCcKux npo-
ABMEHWIN Y OOHOLLEHHbIX HOBOPOXAEHHbBIX MOXET ObITb CBA3aHO C Pa3fMYHON CTEMNEHbIO
TSXKECTU TMNOKCUYECKOrO NOBPEXAEHUS Y MHONBUAYANbHLIMW OCODEHHOCTAMY OpraHn3-
ma.

lpynna lll: NepeHoLweHHbIe HOBOPOXAEHHbIE (N = 9)

Y nepeHoLIEHHbIX HOBOPOXAEHHbIX ¢ M3 3aboneBaHne 4acTo NpoTeKkarno B TSXe-
non copme. Cygoporu Habnoganvcb y 6onblunHcTea aeten (77,7%) n 6binmn TpyAHO Ky-
nMpyemMbiMn. KomaTo3Hoe cocTosiHne Bbino oTMeveHo y 55,5% HoBOpOXAEHHbLIX. [py6oe
yrHetTeHne pednekcoB M BbipaXeHHas AblxaTenbHas He4oCTaTOMHOCTb Habmoganucb
fbonee yem y nonoBuHbI aeten (66,6%). MekoHvanbHasa acnupauusa 6bina gMarHoCTu-
poBaHa y 33,3% HOBOPOXAEHHBIXYTO CBS3@HO C BbICOKMM PUCKOM AblXaTenbHbIX pac-
CTPOWCTB 1 HeobXxoAMMOCTM B IKCTPEHHOMpeaHnMauun. Takke oTMevanucb npu3Haku
XPOHMYECKOW T’MNOKCKM (Cyxas LuenyLialascs Koxa) n otTék mosra (44,4%). bpagukapans
N HecTabunbHOCTb remognHamMukn Habnoganuce y 44,4% HOBOPOXAEHHLIX. Tshkénoe
TeyeHne MM3 y nepeHOLEeHHbIX HOBOPOXAEHHBIX MOXET OblTb CBA3aHO C XPOHUYECKOW
rMNOKCMeW, KOTopasi YacTo CONPOBOXAAET NepeHalunBaHue, 1 ¢ 6onee BbipaXXeHHbIM No-
BpeXaeHneM HepPBHOW CUCTEMbI BCNEACTBME ANUTENBHOMO BO3AEWCTBUS TUMOKCUN.

Tabnuua-1
KnuHuyeckne nposiBneHUs runokcuYeckm-uieMmnyeckomn aHuedanonaTtmm y HoBo-
POXAOEHHbIX C pa3HbIM CPOKOM rectauuu

CumnTOoMBI Fpynna | - HeaoHoweH- | lpynna Il - JoHoOLWweH- Fpynna lll - NepeHo-
Hble (16) Hble (18) WeHHbIe (9)
['vnoToHus 14 (87,5%) 10 (55,6%) 7(77,7%)
Bsinoctb, anatus Bce 8 (44,4%) 6 (66,6%)
OtcyTcTBue pednekcoB | 12 (75%) 10 (55,6%) 6 (66,6%)
AnHo3 6 (37,5%) 9 (50%) 6 (66,6%)
Cynoporun 2 (12,5%) 12 (66,7%) 7(77,7%)
HapyLlueHve cosHaHus 6 (37,5%) 8 (44,4%) 5 (55,5%)
lneptoHyc 10 (62,5%) 10 (55,6%) Bce
HanpsikeHune pogHuyka 6 (37,5%) 6 (33,3%) 5 (55,5%)
TaxunHoa/Mepuognye- 9 (56,3%) 9 (50%) 4 (44,4%)
cKoe ApblxaHue
HapyLlueHve cocanus/ 12 (75%) 10 (55,6%) 6 (66,6%)
rnoTaHus
Tpemop, NoBbILLEHHASA Bce Tpemop Bce
pasapaXxumocTb
MekoHnanbHas acnu- He BbisiBneHo He BbisiBNeHo 3 (33,3%)
pauus
OTék mosra 4 (25%) He BbIsiBNeHo 4 (44,4%)
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Bpaauvkapausi, HecTa-
GUIBbHOCTbL reMoauHa-
MVIKM

He BbIsiBNeHo

2 (11,1%)

4 (44,4%)

MpencTtaBneHbl NabopaTopHble AaHHbIE MO TPEM rPynnaM HOBOPOXAEHHbIX C M-
NMoKCUYeckn-nweMmyeckon aHuedanonatnen (M3I3) B 3aBMCMMOCTU OT recTaLMoHHOIo

Bo3pacTa.

JlabopaTopHble pe3ynbraThl

Tabnuua-2

MokasaTtenb

Mpynna | (He@oHOLWEH-
Hble)

Ipynna Il (aoHoLWweH-
Hble)

Fpynna lll (nepeHoLeH-
Hble)

mtoko3a (runornukemmst)

31,3% (5 u3 16)

22,2% (4 u3 18)

66,7% (6 13 9)

KucnoTHo-Leno4Hoe
COCTOsIHUNE

50% (8 n3 16)

33,3% (6 13 18)

55,6% (513 9)

Jlaktat (noBbiweHMne)

43,8% (7 13 16)

27,8% (5 u3 18)

44,4% (4 v3 9)

eMorno6uH (HU3kKIn
YPOBEHb)

56,3% (9 u3 16)

11,1% (2 n3 18)

33,3% (313 9)

eraTI/IHI/IH 1N Mo4YeBUHa

25% (4 n3 16)

11,1% (2 u3 18)

33,3% (3 13 9)

(noBbieHne)

JlaBopaTopHbie AaHHble noaTBepxaarT, 4To M3 npmBoant Kk MeTabonunyeckum
HapyLeHVaM 1N OUCHYHKLMN PasfiMYHbIX OPraHoB M CUCTEM, MpUYEM CTerneHb Bbipa-
XEHHOCTW 3TUX HapyLUeHW 3aBMCUT OT rectalMoHHOro Bo3pacTa. [lepeHoleHHble HOo-
BOPOXAEHHbIE YACTO AEMOHCTPUPYIOT Bonee TXEnble MeTabonuyeckme HapyLleHus U
NMPU3HAKN TUMNOKCUMW, @ HEOOHOLWEHHble — Bonee BbipaXkeHHble NPU3HaKM aHeMuu U1, B
HEKOTOPbIX Cny4vasx, NMOYe4YHON HeJOCTaTOMHOCTU. 3TN pe3ynbTaThl yKasbiBaloT Ha HE0b-
XOAMMOCTb MHAMBWAYaNM3NPOBAHHOMO noaxoda K nabopaTtopHOMY MOHWTOPWHIY HOBO-
POXAEHHBIX € NJ, yunThiBaKOLLEro Nx reCTaunoHHbIA BO3pacT U NoTEHUMarbHble cnel-
nuryeckme HapyLLeHus.

O6cyxaeHue. [poBeaeHHOE nccreqoBaHe NMokasbiBAET BblpaXeHHOE BAUSIHME
recTauMoHHOro Bo3pacTa Ha KIMMHUYECKYH0 KapTUHY 1 niabopaTopHble nokasaTenu HOBO-
POXAEHHBIX C MMMOKCMYECKU-nLEeMmYeckon aHuedanonatmen (MM3).Y HeaOHOLWEHHbIX
HOBOPOXAEHHbIX (Mpynna 1) gomuHuposan cuHgpom yrHetenns LIHC, xapakTtepu3syio-
LUMACH TMNOTOHUEN, anaTuen, yrHeTeHneM pedriekCoB M NOBbILWEHHbIM PUCKOM anHo3.
JlabopaTopHbie uccneaoBaHUs BbISBUAW TUNOMMUKEMUIO, MeTabonnuyeckni aumMaos, no-
BbILLEHHbIN YPOBEHb fakTaTa U aHemuio. B psge cnyvyaeB oTMeYanucb Npu3Haky noyey-
HOV HeJOCTaTOMHOCTU. DTW NPOSIBNEHUS, BEPOATHO, CBA3aHbl C HE3PENOCTbI0 HEPBHOM
CUCTEMbI 1 OPYrMX OPraHoB, YTO AenaeT HeQOHOLWeHHbIX AeTen 6onee ya3BMMbIMK K rU-
MOKCMYECKOMY MOBPEXOEHNIO.

Y poHowweHHbIX HoBopoxXAEHHbIX (Mpynna Il) knuHuyeckasa kapTvHa Gbina Gonee
pasHoobpasHon. YacTto BCTpeyanucb CyAOPOXHbIA CUHOPOM U HapyLUEHWUS CO3HaHWS.
Habniogancs rmnepToHyc, a Takke AblXxaTefbHble HapyLeHNUs U TPYAHOCTU C KOPMITEHU-
emM. JlabopaTopHble nccrnegoBaHvs nokasanu rmnornukemMunio, metabonmyeckuin aumaos
1 NOBbILLEHNE YPOBHS nakTaTta.

Y nepeHoLeHHbIX HOBOPOXAEHHbIX (ITpynna Ill) 3aboneBaHne npoTtekano B Hau-
bonee TaxEnon opme, C YacTbIMU 1 TPYAHO KyNUpyeMbiMK CydoporaMmv, KOMaTo3HbIM
COCTOSIHMEM U TPyObIM yrHeTeHnem pedrnekcoB. BoipakeHHas ObixaTenbHas HegocTa-
TOYHOCTb M MEKOHMarnbHas acnvpauus takke bbinm pacnpoctpaHeHsl. JlabopatopHble
aHanu3bl BbISBUMY MMNOMMMKEMUIO, BbIPaXKEHHbIV MeTabonnyecknii aumnaos 1 3HaunTenb-
HOe MOBbILEHNE YPOBHA nakTaTa. [1pM3Hakm noYe4yHon HeJoCTaTOMHOCTM BCTpeYanuch
yalle, YeM B Apyrux rpynnax. BepoaTHo, Tsxkénoe teveHune M3 y nepeHoLeHHbIX AeTen
00yCnoBneHO XpOHMYECKOW MMMOKCMEN, KOTOpas 4YacTo COMPOBOXAAET NepeHallnBaHme,
1 6onee BblpaXXeHHbIM NOBPeXAeHNeM HEPBHOW CUCTEMBI.

BbiBoa. PesynbraThl nccnegoBaHvs CBUOAETENBLCTBYHOT O TOM, YTO reCTaLNOHHbIN
BO3pPaCT OKa3blBaET CyLLECTBEHHOE BNUAHME Ha KNMHUYECKYIO KapTUHY 1 rlabopaTopHble
nokasarenu '3 y HOBOPOXAEHHbIX. Y HEOOHOLWIEHHbIX AeTen npeobnagatoT npusHakm
yrHeteHuns LIHC, y aoHoweHHbIX — Bonee pasHoobpasHasi KnnHudeckas kapTuHa, a y ne-
PEeHOLLEHHbIX — Hanbonee TAxEnoe TedeHne 3aboneBaHns. 3TV AaHHbIE NOAYEPKUBAIOT
HeobxoanmocTb AnddepeHLMpPOBaHHOIO NoaxoAa K ANarHocTuke, NeYeHnto n peabunum-
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Tauynm HOBOpO)K,CI,éHHbIX c '3, y4unTbiBarOLLEro recTauMOHHbIN BO3pPAaCT U XapaKTepHble
And KaXXgoro reCtaunMoHHOro nepuoaa npodasneHnaA 3aboneBaHus. PaHHSAs gnarHocTmka
M CBOE€BpeMEeHHad afekBaTHadA Tepanund, y4mnTbiBarowime 0COBEHHOCTM HEQOHOLLEHHBbIX,
AOOHOLUEHHbIX U NepeHOLUEeHHbIX HOBOpO)K,D,éHHbIX c N'N3, nmvetot pewawuiee 3Ha4yeHne
ana ynydueHna ncxogos 3aboneBaHns N CHUXKEHWS pUCKa OOJTTOCPOYHbIX HEBpPOJ1orn4e-
CKMX OCINOXHEHUMN.
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Abstract.

Relevance. Pneumonia is considered one of the leading causes of hospitalisation
in children. The accurate diagnosis of this disease is still at the centre of scientific
attention. The aim of this study was to evaluate the diagnostic value of ultrasonography
in out-of-hospital pneumonia (OP) in children. Materials and methods of the study.
Clinical data of children diagnosed with CAP and a control group of healthy children were
collected, and lung ultrasonography was performed. Lung ultrasonography scale (LUS)
was evaluated and venous blood sampling was performed. Blood analysis including white
blood cell count, serum procalcitonin (SCT) level. All patients were also assessed with
the paediatric critical iliness scale (PCS). Research results. Leukocyte count, absolute
neutrophil count and respiratory index were significantly higher in the CAP group than
in the control group, while oxygenation index was significantly lower. The ultrasound
findings showed that pleural effusion, interstitial lung changes, lung consolidation, B-lines,
air bronchogram signs, and reduced or no signs of lung sliding were significantly more
frequent in the CAP group compared with the control group. In addition, the levels of SUL
and SCT were markedly higher in the ER group, while PCS was markedly lower. Further
analysis showed that SUL in the CAP group was significantly positively correlated with the
level of SCT and negatively correlated with PCS. Conclusion. Lung ultrasound is closely
related to serum SCT level and PCS. Lung ultrasound demonstrates high sensitivity and
specificity, indicating its high clinical and diagnostic significance in paediatric CAP.

Key words: pneumonia in children, diagnosis, lung ultrasound, serum procalcitonin.

BBepneHue. BHebonbHNYHas nHeBMoHuSA (BI) siBnsietcs ogHowm u3 BegyLwmx npu-
YMH rocnuTanusaumMn u cCMepTHOCTN BO BCeM mupe[1], ocobeHHo 3aTparmeas niogen B
Bo3pacTte Ao 5 net [2,3]. N3BecTHO, 4To Bl siBNAeTca MHMEKUNOHHBIM 3aboneBaHneM,
Bbl3BaHHbIM BakTepuanbHbIMU MHAEKUNSMU Unu BUpycHelMu[4]. BakTepuanbHble na-
TOreHbl, Takne kak Streptococcus pneumonia, Haemophilus influenza, Streptococcus
pyogenes u Staphylococcus aureus[5], a Takke pecnupaTtopHble BUPYChl, Takue Kak pe-
CNMPaToOpPHO-CUHLMTUANBHBIN BUPYC[B], SBNSIOTCA pacnpocTpaHeHHbIMU npuinHamu BI
y Aeten. HecMoTps Ha BbICOKYHO pacnpoCTPaHEHHOCTb U TsXKernble UCXodbl, CBA3aHHbIE
¢ BIl, gnarHocTrka Bo3byauTenen ocraercst CnoxHow 3agadven. Kpome Toro, cosnage-
HWe cumnTomoB BIT ¢ apyrumu pecnmpatopHbiMu 3aboneBaHns MU 3aTPyOHSET TOYHYHO
ONarHoCTUKY, OCHOBaHHYIO TOMbKO Ha KNMMHMYECKMX Mpu3Hakax u cumntomax [7]. MNoato-
My HEOBXOAMMO YyCOBEPLLEHCTBOBATb CyLLECTBYIOLMNE ANarHOCTUYeCKne cTpaTerumn ans
YCTpPaHeHWs1 OCMOXHEHMI, CBA3aHHbIX ¢ Bl y geten.

TpaanuMOHHbIE MeToAbl ANArHOCTUKM, BKIKOYasA peHTreHorpaduio rpygHom Kner-
KW, UMEIOT OrpaHNU4eHns no CneLumduyYHOCTU 1 YyBCTBUTENLHOCTM[8] 1 CBA3aHbI C Taku-
MK pUcKamu, kak rnydeasi Harpy3ka[9]. Takum obpasom, CylecTByeT KpUTuyeckas no-
TpebHocTb B 6onee 6e3onacHbIX 1 3GEKTUBHbBIX CPeaCcTBaxX ANarHOCTUKU. Y3U nerkmx
cTano mHoroobeLlaroLlen anstepHaTMBomn, obrnagatoLLen TakuMmy npeMmMmyLecTBamMm, Kak
OTCYTCTBUE PaanaLNOHHOIO U3IyYeHusl, SKOHOMUN BpeMeHu. ViccneaoBaHmsa nokasanw,
410 Y3U nerkux obnagaet 6onee BbICOKON CNeLM®OUYHOCTBIO U YYBCTBUTENBHOCTBIO MO
cpaBHeHuto ¢ PTK B anarHoctuke BIy getent (78,5% un 95,2% cootBeTcTBeHHO)[10].

Llenb gaHHoro unccnepoBaHusa. OLeHNUTb AMarHOCTUYECKYHO LEHHOCTb YyNnbTpas-
BYKOBOrO mccrnegosaHus npu Bl y geTen, cooTHecs pesynbraThl yNsTpasByKOBOro UC-
cnepgoBaHus ¢ ypoBHeM npokanbuntoHuHa (MKT) B cbiBOPOTKE KPOBU, NEPCreKTUBHBLIM
Brnomapkepom HakTepmanbHbIX MHAEKUMI, N LLKANOW AETCKUX KPUTUYeckmx 3abonesa-
HuA (LUOKS3). 31n pesynerathl 6yayT cnocobctBoBath pa3paboTke 6ornee To4HbIX U 6es-
OnacHbIX AMarHOCTUYECKUX cTpaTterum ansa getckoro BIT.

MaTtepuanbl u MmeToabl uccnepaoBaHus. B nccnegosaHve 6binn peTpocnekTus-
Ho BkntoyeHbl 106 geten ¢ gnarHosom BI, npoxoauBLumMx nedeHne B Hawew bonbHUUe ¢
okTA6pst 2024 no depanto 2025 roga. Kpome Toro, 106 300poBbIX AeTEN, NONyYaBLUMX
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neguaTpuYeckyo NOMOLLb B TOT XK€ Nepuod, COCTaBUNM KOHTPOIbHYO rpynny. [JaHHoe
nccrnegoBaHne ObiNo ogobpeHo aTudecknm kommteTom CamapkaHAcKoro 06rnacTHOro
[EeTCKOro MHOronpoMubHOro MEAULIMHCKOTO LEeHTpa.

Kputepusimm BKINtoYEHMS ObINN: AnarHo3 Ha OCHOBaHUU KITMHUYECKMX CUMMTOMOB Y
NPX3HAKOB; OCHOBHbIE KIMHUYECKME NPOSIBIEHNS - NTMXOPaZKa, Kallernb U OOblLIKa; 3Ha-
YUTENbHbIE XPUMbI MPY ayCKynbTauumM Nerkmnx; Bo3pacT oT 6 mecsAues Ao 6 ner.

Kputepusimm umcknioveHnst Obinn: HecTabunbHble Nokasatenu XusHedesTerbHO-
CTW, TyDepKynes nerknx, TsKenble HapyleHUs CepaeyHo- NErovyHow AeATerbHOCTU U
HeMosHble AaHHbIE.

Bbino onpegeneHbl Bo3pacT, MOS, BEC, POCT, YaCTOTy CepAeYHbIX COKpaLLEeHUn n
yacToTy Abixanus, iHoekc okcureHaumm (MO) n pecnnpaTopHbI MHAEKC. YNBTPasByKoO-
BOE UCCreoBaHNE NErkMx NpoBOAMIOCE C MOMOLLbI MOPTATUBHOMO LIBETHOIO 4 O M -
NNepoOBCKOro ynsLTpa3ByKOBOro AMarHocTMyeckoro annapara (Siemens AG, 'epmaHnus,) ¢
yacTtoTomn gatymka ot 9 go 15 Ml'u. lNayneHTbl HaXoANNUCHL B NONOXeHUW nexa. pyaHas
kneTtka Obina pasgeneHa Ha 4 obrnactn B COOTBETCTBMU C MIIOCKOCTBIO yrna rpyaviHbl U
cpedHen KnunyHon nuHuen. danee aTn 4 obnactu Obiny pasgeneHbl Ha NepeaHHoL,
CPEeOHIo 1 3a[HI0K0, COOTBETCTBEHHO, MO NepeaHert akCUNsipHOW NMHUN U CPEedHEN aK-
CUNNSAPHOW NHMK, Beero 12 obnacten. B utore oueHnBanuck 12 obnacren nerkoro.

Mpwn ynbTpa3ByKOBOM WCCredoBaHMM NErknx Obiny BbISBNEHbI Crieyowne aHo-
MarnbHble Npu3Haku: B-nuHun (KonbueBble apTedakTbl), 06pasyoLmecs: Npy oTpaKeHnn
yNbETPa3BYKOBbLIX BOMH Ha rpaHuLE BO34yX- XWAKOCTb anbBeOosl; KOHCONMAaaLms nerkux,
Korga BocnarnieHve NpuMBOAUT K 3KCCydauMu B Nerkom, co3faBasi yrbTpa3ByKoBbIE Mpu-
3HaKKW, MOXOXWE Ha MapeHXMMaTO3Hble OpraHbl; NMPU3HaK BO34YLUHOW GPOHXOrpammbl,
XapaKTepU3yLWNNCa NOSBIIEHNEM CONUAHbLIX U3MEHEHUIN B NErOYHOW TKaHu ¢ Mepua-
HMeM n KornebaHmem BO3gyxa BHYTPMW FErOYHOM TKaHW BO BPEMS AbIXaHWs; aHOManmm
nneBpanbHOW NMHUK, KOrga TOMWMHa NieBpanbHOW NMHUM MPEBLILLAET 2 MM, OHA Bbl-
rMSAWUT HEPOBHOM, HEYETKOM UIN UCHE3aET; MeBparibHbIN BbIMOT, KOr4a LUMPUHA XXUAKO-
CTK B MrieBparnbHON NOMOCTH NPEeBbILAET 3 MM; U CHUXKEHME UM OTCYTCTBME NMpU3Haka
CKONBXEHWST NErkoro, Koraa ropu3oHTanbHOE CKOMbXeHWe MneBpbl OTCYTCTBYET U3-3a
3HAYUTENBHOW 3KCCyaaLMmM NPy BOCMAnNeHnn nerkmx.

Wcnonb3oeanack 6annbHas cuctema: 0 6annoB - NpM3HaK CKONMbXEHUSA NErkoro ¢
nHNAMKU A NN <2 N30NMPOBaHHbIX NUHWMIA B; 1 6ann - Bnanmele nuHun A n paccesiHHble
nvHuK B; 2 6anna - MHOXECTBEHHbIE N TUMUYHbIE NHUK B; 3 6anna - MHOXeCTBEHHbIE
n crnvBawwmecs nuHum B; 4 6anna - BuaMmMas Bu3yanusauus TKaHen B 00nacTu KOH-
conuaauum nerkoro, CoONpoBOXAAKLLASACA TUMNYHBIMU BO3AYLUHBIMYM BpOHXOrpaMmmamm,
aHoMarsbHbIMY NNEBPAnbHLIMU NIMHUAMW 1 NNeBpanbHbIM BbinoToM. OueHka Y3U ner-
knx (LUYJT) pernctpupoBanack y Bcex geten B TedeHne 48 4yacoB nocrie NOoCTYMeHus.
[11]. WOKS - ato komnnekcHasa GannHas cucrema, Ucnonb3yemas s OLEHKU TSHKECTU
3aboneBaHus y negnaTpuyeckmx naumeHToB. OHa OCHOBaHa Ha HECKOMbKMX hr3Monoru-
YECKMX U KITMHUYECKNX NapaMeTpax, BKMYas XU3HEHHO BaXKHbIe MokasaTenu (Takue Kak
TemnepaTypa Tena, 4YactoTa CepAeYHbIX COKpaLLeHWI, YacToTa AblXaHusl U apTepuanb-
HOe JaBneHue), pesynbrathl NabopatopHeix nccnepoaHmn (takne kak WBC u Hb), He-
BPOJIOTMYECKNIA CTATYC, XapaKTEPUCTUKN BbiOENEHNNA, MHOEKC OKCUreHaLmmn, pesynsraTbl
PI'K n 6aktepuanbHbii noceB. Obwas oueHka no aton wkane coctaendana 100 6annos.
Bonee Hu3kne Gannbl 66K cBA3aHbI ¢ 6onee TAXKENbIMU CUMATOMaMM U COCTOSIHUSIMU
NeroyYyHom MHekumn, 4To oTpaxano OonbLUYH TshKecTb 3aboneBaHus.[12]

AHanu3 gaHHbIX, NonyyYeHHbIe B Xo4e nccregoBaHus, 6biny obpaboTtaHbl ¢ MOMo-
Wbt nporpammbl SPSS 25.0. [aHHble 0 4YncneHHocTu Bbinn BeipaxeHbl B n (%). Ans
onpefeneHns pasnuyuin Mexay AByMS rpynnamMu UCrnornb3oBancs TecT X2. [aHHble ns-
MepeHuIn ObiNM NpeacTaBneHbl Kak cpefHee + CTaHAapTHOE OTKIOHEHME, a pasnuuns
Mexay ABYMs rpynnamMuy onpegensanuck ¢ nomoubsto t-tecta. KoadpdpuumeHT koppensaumm
CnmpmeHa ucnonb3oBancs ana aHanusa WYI n koppensumn yposHen WAOK3 un MKT.
CratncTmyeckn 3Ha4MMbIM cHMTanock 3HadeHme P < .05.

Pe3ynbrathl uccnegoBaHue.

B rpynne Bl 661110 59 geten myxckoro nona (55,66%) 1 41 pebeHok )eHckoro nona
(44,34%), a B KOHTpONbHOW rpynne - 65 manbunkos (61,32%) 1 41 gesoyka (38,68%). Kak
nokasaHo B Tabn. 1, Mexay ABYMs rpynnamMu He ObIno CyLLeCTBEHHbIX pa3nmynii no nony,
BO3pacTy, BECY, POCTY, YacTOTe CepAeYHbIX COKPALLEHWI, YacTOTE ObIXaHWUSI U YPOBHIO
Hb. OgHako, Mo CpaBHEHMWIO C KOHTPOMbHOWM rpynmnow, B rpynne Bl Obinn 3HaunTensHo
BbiLe ypoBHU WBC, abcontoTHOro Konmy4ecTBo HEMTPOUIIOB 1 PECNINPATOPHbIA UHOEKC
B CbIBOPOTKE KPOBW, B TO BpeMsl kak OU Obin 3HaumTenbHo Huxe (P < .001).
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Tabnuua-1
CpaBHeHue 6a3oBoi nHdopMaLUu Mexay ABYMs rpynnaMmu getemn
KoHTponbHas Fpynna Bl (n= X2/t P
rpynna (n= 106) 106)
Mon, % 0.699 403
MyxumnHa 65 (61.32%) 59 (55.66%)
XKeHwuHbl 41 (38.68%) 47 (44.34%)
Bospacr, rog 3.47 £1.34 3.72+1.27 1.425 .156
Bec, kr 15.85 £ 1.60 15.87 £2.12 0.088 .930
BeicoTta, cm 104.38 + 4.91 105.25 +4.82 1.299 .195
ycc 113.81 £ 6.59 113.59 £ 6.99 -0.233 .816
u 27.65+2.13 27.85+2.48 0.624 .533
Hb r/n 129.15 + 6.56 128.82 +7.45 -0.345 .730
JlenkouuThbl 6.29 + 1.88 12.67 £1.90 24.586 <.001
Hentpodpunsl 5.62 £2.27 9.63 £2.96 11.078 <.001
PU 1.44+ 0.34 2.46% 0.41 19.681 <.001
MO, mm pT. cT. 335.36 + 11.83 239.12 +12.33 -57.979 <.001
,D,aHHbIe BblpaXXeHbl KaK cpegHeex ctTaHOapTHOE OTKNOHEeHME Unm n (%)
Tabnuua-2
CpaBHeHue WY, ypoBHs MNMKT B cbiBopoTke KpoBu 1 LUAK3 mexay ABymsa rpyn-
namMmm geteum
n Lyn (6annei) MNKT B cbiBopoTke | LUAK3 (6annbi)
KpOBM, Hr/mMn
KoHTponbHas 106 9.67+ 4.07 0.11+ 0.06 94.78+ 13.2
rpynna
lpynna 6onbHbIX 106 15.73+ 4.37 0.97+ 0.40 80,73+ 12,76
c Bl
t 10.450 21.837 -7.882
P <.001 <.001 <.001

AHanu3 pesynbTaToB YNbTPa3BYKOBOIO MCCMNeAOBaHUS ferkvMx. YnbTpasByKOBOE
uccnegosaHve nerkmx Obino NpoBedeHo AeTAM Kak B rpynne BI1, Tak n B KOHTPOMbHON
rpynne, pesynbraTbl NpeacTaBneHbl B Tabnuue 2. B rpynne Bl B 18 cnyyasax Habnto-
Jancs nnespanbHbI BbINoT (16,98%), B 20 cnyyasax - UHTepCcTULManbHble N3MEHEHMS
nerkumx (18,87%), B 8 cnyyasx - koH- connaauus nerkux (7,55%), B 43 cnyyasx - B-nuHun
(40,57%), B 39 cnyyvasix - npu3Hakn BO3aAyLIHON 6GpoHxorpammel (36,79%) 1 B 32 cnyyasx
- CHWXKEHWe Unn OTCYTCTBME NPU3HAKOB ckonbxeHus nerkux (30,19%). B koHTponbHoM
rpynne nnesparnbHbIN BbINOT Obin 06HapyxeH B 5 cny4vasx (4,72%), uHTepcTuumanbHble
n3MeHeHus nerkmx, B 9 cnyyasx (8,49%), B-nunum - B 19 cnyyasx (17,92%), npusHaku
BO34YyLUHOW BpoHxorpammbl - B 17 cnyyasx (16,04%), CH/xXeHve unm oTCcyTCTBUE NpusHa-
KOB cKomnbxeHus nerkux - B 11 cnyyasx (10,38%). lNpumeyatenbHO, YTO B KOHTPOSIbHON
rpynne KoHconuaaums nerkux He 6oina obHapyxeHa. CTaTMcTM4eckmin aHanmnsa nokasarn,
YTO MO CPaBHEHMWIO C KOHTPONbHOW rpynnow B rpynne Bl yalue BbiABNANMCHL nnesparsb-
HbI BbINOT, UHTEPCTULMANBbHBIE U3MEHEHWS NMEerknx, KOHconuaauusa nerkux, B-nvHun,
npu3HaKk BO3AYLUHOW OpOHXOrpammbl, @ TakkKe CHWXEHWe WM OTCYTCTBME Mpu3Haka
ckonbxenus nerkmx (P<.001 unn P < .05).

Tabnuua-3
CpaBHeHue pesynbsraTtoB Y3U mexay 2 rpynnamu getemn
KoHTponbHas rpyn- | Mpynna Bl (n= X2/t P
na (n= 106) 106)
MneBpanbHbI 5(4.72) 18 (16.98) 8.242 .004
BbINOT, %
WHTepcTnum- 9(8.49) 20 (18.87) 4.834 .028
arnbHoe rerkoe
n3MmeHeHus, %
KoHconupgauwms 0(0) 8 (7.55) 6.365 .012
nerkux, %
B-nunuun, % 19 17.92) 43 (40.57) 13.130 <.001
[Mpu3Hak Bo3gyLL- 17 (16.04) 39 (36.79) 11.745 <.001
HOMBpOHXOrpam-
Mbl, %
wWww.ijsp.uz 1015 volume 4 | Issue 3 | 2025
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CokpalleHne nnm 11 (10.38) 32 (30.19) 12.865 <.001
OTCYyTCTBYWE MpU-
3HaK CKOMbXeHUs!
nerkux, %

CpaBHeHue LLUYTI, yposHs IMNMKT B cbiBopoTke kpoBu u LLK3 nokasanu, 4to B rpyn-
ne Bl no cpaBHEHUIO C KOHTPOIbHOW rpynnon 6binm 3HAUMTENBHO Bbile ypoBeHb LY
(15,731 4,37 npotuB 9,67+ 4,07) n ypoeeHb KT B cbiBOopoTKe kposwu (0,97+ 0,40 npotme
0,11 £ 0,06 Hr/mn), B TO Bpemst kak LLUK3 (80,731 12,76 npotus 94,78+ 13,2) Obin1 3HAUN-
TenbHo Hmxe. (P< .001; Tabnuua 3).

B paHHOM uvccnegoBaHum Gbina npoaHanuavpoBaHa CBA3b MeXAy nokasarens-
mu LUS un ypoHem IMKT B cbiBOpOTKe KpoBU, a Takke LLUOKS, 4YTOObI npocneguTb
Koppensumio mexay pesynsrtatamun Y3U npu BIy aeten n sTumm napameTtpamu. Pesynb-
TaTbl MOKa3anu 3Ha4YUTENbHYK MONMOXUTENbHYHO Koppensaumio mexay YT n ypoBHem
MKT B cbiBOpOTKE KpoBu (puc. 1A; R= 0,709; P< .001) n 3HaUnTENbHYIO OTpULIATENBHYIO
koppensuuio mexay WY n WOK3 (puc. 1B; R =-0,544; P < .001).

A s, B 150,
2.0-
1 g
= 1.5 %
L =
X 1.0 =
c 10 501
~ 0.51
0.0 T L L 0 L) L 1
0 10 20 30 0 10 20 30
wyn wyn

PucyHok-1. KoppensiuMoHHbIW aHanu3 pesynbLTaToB YNbLTPa3BYKOBOFO UC-
cnepoBaHus nerkux (LUYI) ¢ ypoBHem npokanbumuToHuHa (MKT) B cbiBOpoTKe Kpo-
BU M LUKArionM AEeTCKMX Kputu4veckux 3aboneBanun (LUOK3). A-KoppensaunoHHbIN
aHanm3 mexay LUYIT u ypoBHem MNKT B cbiBopoTke kKpoBu. B- KoppenAaunoHHbIN
aHanu3 mexay LWYI v WAOK3.

[na oueHkn guarHocTuyeckon ueHHoctn Y3W npu Bl y geten 6Gbin npoBeaeH
aHanm3 ROC-kpuBoW, B KOTOPOM B Ka4eCTBE ANArHOCTUYECKUX KpuTepueB Hapsay ¢ Y/
NCMONb30BarnUCb KIMHUYECKNE CMMMTOMbI M Mpu3Haki. Kak nokasaHo Ha puc. 2, 4yB-
ctBuTenbHocTb LLYJT coctaBuna 76,4%, a cneunduyHocTb - 75,5% [nst guarHoCTUKK
nerovHom uHoekumm. MNMnowagb nog ROC-kpuBon coctaBuna 0,841, 4To yKasbiBaeT Ha
3HAYMTENbBHYO ANarHocTMyeckyto LeHHocTb (P < .001).

1.0 —
—_
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F o0.8- /
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H 0.6
=
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2 o= £~ = 0.001
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J
OO L L L Ll Ll
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l-cneuncunyHocTb

PucyHok-2. KnnHn4yeckasa LeHHOCTb YINbLTPa3BYKOBOM oueHKM nerkux (LLUYI)
B ANarHocTuke.

O6cyxaeHue pesynbratoB. Bl MoXeT ObITh Bbi3BaH GakTepuanbHbIMU UMK BU-
PYCHBbIMW MHMPEKLMSMUI, YTO AeNaeT ero KIMMHUYECKY AMarHoCTUKY CrnoxHoi. CornacHo
MeXayHapoaHbIM pekoMeHdauusM ObLecTBa MHEKLMOHHBIX BonesHer negnaTpumno
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nedveHuto Bl pekoMeHayeTcs NPOBOAMTL NOCEB KPOBW Yy FOCMUTANM3NPOBaHHbIX AETEN C
BIM[13]. OgHako noceB KpoBU BbIsiBNSiET BO3OyaMTenen Tonbko y 2-7 % geten c BI1.[14]B
KNMHWYECKON NPaKTUKE OObIYHO MCNOMb30Banach KyrbTypa HKHUX AbIXaTeNbHbIX NyTEN,
NMOCKOINbKY BPOHX0anbBEONSAPHbIV NaBaX PeaKo NOAXOAUT AN1S ANAarHOCTUKM MauueHToB
¢ BI1. 3T10T MeTog TpebyeT nHBa3MBHLIX NpoLeayp Ans nonyyeHus obpasuyos nnesparnb-
HOro BbIMNOTA, YTO MOXET HaHeCTU BTOPUYHbLIN Bpea Aetsam [15]. Kpome Toro, TecTbl Ha
CEepoTUN- CNeuMdPUYecknii aHTUreH MoYM, XOTS U ObiNM OLEHEHbI Yy B3POCHbIX, UMEHT
HeonpeaeneHHyo nonedy y aeten [16]. Takum obpasom, AnarHocTnka GakTepmanbHON
NMHEBMOHMWMN OCTAETCSl CONPSPKEHHON C TPYAHOCTAMM.

OGHapyXeHune ¢ NoMOoLLb NonumepasHon uenHon peakuun (MLP) BepxHux Ons
ONarHoCTUKN BMPYCHOW MHEBMOHMM 0ObIYHO UCMONb3YyTCA 00pasLbl AbIXaTeNbHbIX My-
Ten, Torga Kak npu MHAEKUMAX HUKHUX AblXaTenbHbIX NyTen Ux adEKTUBHOCTb MOXET
cHmxkaTtbes [17]. MpumeyaTensHo, YTO coBnageHne GakTepuarnbHbIX U BUPYCHbIX MHAEK-
uun npu Bl 3aTpygHSeT MUKPOOMONOrMYECKY0 ANArHOCTUKY, CHUXKast TOMHOCTb 3 T U X
metonos[18]. CnegoBaTernbHO, HEOOXOAMMO OAHOBPEMEHHO TECTMPOBATb BUPYCHbIE U
DakTepuanbHble natoreHbl Npu BI1, NOCKOMNbKY MX COCYLLECTBOBAHME 4YacTO Koppenvpy-
€T C TSXernbIM KrMHUYEeCKUM TedeHneM [19]. B guarHoctuyeckom rpouecce NHEBMOHUMU
peLLatoLLy0 ponb UrpaeT BU3yanusauus, npy 3TOM ynbTpa3ByKOBOE MCCefoBaHue siB-
NsieTcst NePCNeKTUBHLIM MHCTPYMEHTOM Gnarogaps CBOen HEMHBA3UMBHOCTU U TOYHOCTU
B BbISIBIEHNN UBMEHEHUN, CBA3AHHbIX C MHEBMOHMeN [20]. ccnepoBaHus nokasanu ad-
(PEKTUBHOCTb YNbTPa3BYKOBOIO UCCHe0BaHNst B AMAarHOCTUKE MNiieBpanbHOro BbINoTa Y
neten ¢ Bl, npogeMoHCTpMpOBaB BbICOKY OTPULLATENBHYIO MPOrHOCTUYECKYHO LLIEHHOCTh
(93%-94%) n NONOXWTENbHYIO NPOrHOCTMYECKYIO LeHHOCTb (98%). Kpome Toro, Y3U mo-
XKET NpefckasaTb TSHKENYH HEKPOTM3UPYIOLLYK MHEBMOHMIO, MOCKOSMbKY KOPPEnupyeT
HapyLleHne nepdy3un ¢ BbIPAXKEHHOCTBIO HEKPO3a, Habnia4aeMoro npu KOMMNbTEPHON
Tomorpadum [23]. Xota Y3U nerkux sBnsieTcs LEHHbIM HEUHBA3VBHBIM MHCTPYMEHTOM
0N BbISIBIEHNSI UBMEHEHWI, CBA3AHHbBIX C MTHEBMOHUWEW, OHO MMEET OrpaHMYeHns B oud-
depeHumnaumm BUpYycHoM 1 baktepranbHON NHEBMOHUW. Takue ynbsTpa3ByKoBble HaXon-
KW, KaK MreBparnbHbIA BbIMOT, MHTEPCTMUMATBHBIE U3MEHEHUSA U YMITOTHEHUS B NErKuX,
ABMAIOTCA OOWMMK st 060MX TUNOB MHEBMOHMM, YTO 3aTPYAHSIET MX pasrpaHUYeHne
TONBbKO Ha OCHOBAHMM YNLTPa3BYKOBOIO UCCHeoBaHNs. OTO OrpaHnyeHe nogyepkmsa-
€T HeoOXxoaMMOCTb UCMONb30BaHNUS AOMOSNTHUTENBHbBIX AMArHOCTUYECKUX MHCTPYMEHTOB,
TaKMx Kak MuKpobuonoruyeckue, ceponormnyeckme unu MNMUP-meToabl, 4nNa TOYHON naeH-
Tudmkauum Bo30yguTenem NHEBMOHNN.

lMpumeyaTenebHo, 4TO XOTA MUKpobuonornyeckmne, ceponormdeckue u MNLP-nccne-
[OBaHWs TECTbl, OCHOBaHHbIE HAa MeToAaXx, LIeHHbI Ansi TOYHOW naeHTUdMKaLMm Bo3dyan-
Tenew MHEBMOHUN, OAHAKO UX MCMOSb30BaHWE B PYTUHHOWN KITMHUYECKOM NPAKTUKE MOXET
ObITb 3aTpygHEHO. OTK MeToAbl TPeOyT cneumanma3npoBaHHbIX TabopaTopHbIX NomMe-
LeHun, oby4yeHHOro nepcoHana n bonee ANUTENBLHOIO BPEMEHN 06paboTkM, YTO MOXET
ObITb JOCTYMHO He BO BCEX MEOULUMHCKMX ydpexaeHusix . Kpome Toro, Heo6XxoamMmocTb
Nory4YeHns BbICOKOKa4YeCTBEHHbIX 06pasLoB 1 puck

KoHTamMuHaumsa MoXeT elLe 6orbLue YCNOXHUTb UX PyTUHHOE NpuMeHeHne. Hecmo-
TPS Ha 3TV TPYOHOCTU, MHTErpauUms Takux AMAarHOCTUYECKMX NOAXOLOB MOXET MOBbICUTb
TOYHOCTW OUArHOCTUKM W NeYeHns NHeBMOHWUW. B gaHHOM uccnepoBaHum y aetent ¢ Bl
MO CPaBHEHMWIO CO 340POBbLIMWU KOHTPOMbHEIMM rPpyMnnamMm Yaile BCTpevanuch nnespanb-
HbI BbIMNOT, MHTEPCTULMATBHBIE M3MEHEHWS NErkux, KoHconuaaumsa nerkux, B-nuHuu,
NpY3HaKN BO3AYLLHOW BPOHXOrpaMmebl, a TakKe YyMEHbLUEHUE I OTCYTCTBME NMPU3HAKOB
pasgBWKEHUS NErkMX, YTo NOATBEPXKAAET AuarHoctudeckyro ponb Y3W. Pesynbtatel Y3U
Oblnn oueHeHbl B bannax, n nokasartens LY Obin 3HaunTensHo Beiwe B rpynne Bl no
CPaBHEHUIO C KOHTPOSbHOW rpynnoi. Hawm pesynsrathl Takke nokasanu Koppensiuuio
mvexay WY, yposHem TMKT B cbiBopoTke kposu v LUOKS. MKT, npegwecTBEHHNK Kanb-
LUUTOHUHA, 0ObIYHO BbipabaTbiBaeTcs B OTBET HA GakTepuanbHble MHEKLMM U CBA3aH C
TSXKECTbIO MHEBMOHUY [24]. ViccnefoBaHWs MOKa3biBatoT, YTO MOBbILLEHHbIN ypoBeHb MKT
Koppenupyet ¢ baktepuemmnyeckum Bl npu nHEBMOHWUM y B3pOCHbIX U CBSI3aH C Mapke-
pamwu Bocnanenus npu BNy geten [25,26] Ratageri et al. [27] oOHapyxunu, 4To 4yBCTBU-
TenbHocTb 1 cneuundumyHocTb MNKT (>0,5 Hr/mMn) Nnpy NHeEBMOHMKM cocTaensAoT 29,7 n 87,5
% COOTBETCTBEHHO, YTO MOAYEPKUBAET €r0 Pofb B ONpeaeneHun nreBparnbHOro BbIMo-
Ta U cTeneHn TskecTu. B HegaBHMX mMccnenoBaHMsAX NOAYEPKUBAETCS MOTEHLUManbHas
anarHocTtunyeckasi ueHHocTb IMKT 1 HeKoTopbIX HEMPOMNENTUAOB ANst OTNINYMSA BUPYCHON
NMHEBMOHMM OT BakTepuanbHomn y geten [28].

OTa cTaTbsi nogvepkmnBaeT nonesHocTb ypoBHS MKT B CbIBOPOTKE KPOBWU, YTO CO-
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rmacyeTcs C HalwvMu pesynbratamu, COMacHO KOTOPbIM MOBbLILUEHHbIA WU3MEHEHUN,
CBSI3@HHbIX C MHEBMOHMWEWN, OHO MMEET OrpaHMYeHus B AvddepeHLaLum BUpYCHON n
DakTepmanbHOM MHEBMOHMMW. Takne ynsTpasByKOBbIE HAXOAKW, Kak MreBparbHbIA BbIMOT,
WHTEPCTULMAnNbHbIE U3MEHEHUS U YNIIOTHEHWS B NETKUX, ABMAAKOTCS 00WmMn ansa obomx
TWMOB NMHEBMOHWM, Y T O 3aTPYOHSIET NX pasrpaHMYeHne TONMbKO HA OCHOBAHWMW yrbTpas-
BYKOBOIO UCCReaoBaHusl. ATO OrpaHUYeHne nogvepkmBaeT HeobxoouMOCTb MCMONb30-
BaHUS JOMOMHUTENbHbLIX ANArHOCTUYECKUX MHCTPYMEHTOB, TakuxX Kak Mukpobuonornye-
ckue, cepornornyeckne unu MNLP-metogpl, Ans TouyHoW naeHTudmkaumm Bo3dygutenemn
NMHEBMOHUMN.

MpuMeyaTenbHO, YTO XOTS MUKpobuonornyeckue, ceponornyveckme u MNUP-nccne-
[OBaHWs TECTbl, OCHOBaHHbIE Ha MeTodax, LEHHbl s TOYHOW MAeHTUdUuKaumm Bo3by-
antenen NHEBMOHWUW, OOHAKO WMX WUCMONb30BaHWE B PYTMHHOW KITMHWYECKOW MpaKkTuke
MOXET ObITb 3aTpyAHEHO. DT MeTodbl TpebyoT cneunanmanpoBaHHbIX NabopaTopHbIX
nomMeLleHunin, oby4eHHOro nepcoHana v bonee ANUTENLHOrO BpeMeEHU ob6paboTkM, YTO
MOXET ObITb JOCTYNMHO HE BO BCEX MEAMLMHCKMX ydpexaeHusix . Kpome Toro,ypoBeHb
MKT accouuupyetca ¢ TAXeCcTblo MHEBMOHUKU. B Hawwem nccnegosaHuu yposeHb KT
B CbIBOPOTKE KPOBM B rpymnne Bl 6bin 3Ha4YMTENLHO BhILLE MO CPABHEHMIO C KOHTPOMbHOM
rpynnown, a LWAOK3 B rpynne Bl 6bin 3HaumMTensHO cHukeH. LWWAKS3, komnnekcHbin 6anmn,
OTpaKaloLLMIN NeguaTpudeckyro KpUTUYECKyto 60nesHb, TOYHO OLLEHMBAET TAXKECTb MHEB-
MOHWM Ha OCHOBE OOBEKTUBHbIX Nokasatenei [29]. [Nogo6Ho npeabiayLLmMM pesynsratam,
B Hawwewm vccnegosaHum LUKO3 koppenuvpyeT ¢ KoahdULNMEHTOM CUCTEMHOTO MOBPEXAE-
HUS1, YTO NOAYEPKNBAET €ro NONe3HOCTb ANsl OLEHKN TSHKECTU NegmaTpu4eckon NHEBMO-
Hum [30].

B wutore, HecmoTpsa Ha TO, 4TOo Y3W nerkmux u MNMKT noareepaunu OuarHocTude-
ckasi LeHHOCTb Y geten ¢ BIl, cywecTBeHHbIM OrpaHMYeHMeM Hallero MccrnegoBaHus
ABMAETCA OTCYTCTBUE UAEHTUdMKaLuun Bo3byauTener NHEBMOHUN C MOMOLLbIO MUKPO-
Ouonornyeckunx, ceponorundeckux nunu MNLP- tectoB. 310 ynyLieHNe orpaHu4MBaET Hally
CMOCOBHOCTb TOYHO AndepeHLMpoBaTL BUPYCHYIO 1 DaKkTepuanbHy0 MHEBMOHUIO, YTO
UMEET peLuatoLee 3HavYeHne ans Bblbopa COOTBETCTBYHOLLEN cTpaTternn nedexus. MNo-
3TOMYy B OyadyLUMX UCCnefoBaHusaX cregyer UCMoNnb30BaTh 3T METOAbl AUArHOCTUKA U
namepenuns MNKT gns 6onee NonHOro NOHUMaHUSA 3TUOSNOTUN MHEBMOHUN U MOBbLILLEHMS
cneumduUHOCTM neYvebHbIX MeponpuUaTUN.

BbiBogbl. Taknm obpa3om, Hawm pesynbsraTel nokasanu, Yto LY aensetca ad-
PEKTUBHBLIM METOAOM OLIEHKM cMMnTOMOB y aeten ¢ BI1. Kpome Toro, Y3W nerkmx TecHo
cBsA3aHo ¢ ypoBHeM KT B ceiBopoTke kpoBu 1 LLUOK3 y geten. Ynstpa3sykoBoe Uccneno-
BaHWe Nerkux 4eMOHCTPUPYET BbICOKYH YyBCTBUTENBHOCTb M CNEUUGUIHOCTb, YTO Noa-
YEepPKUBAET €ro KNMHWKO- OUarHOCTUYECKYH LLeHHOCTb npu By geten.
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Abstract.

Endothelial dysfunction is the leading syndrome and indicator of cardiovascular
disease progression in children with obesity. The article discusses the prognostic
significance of determining the level of trimethylamine N-oxide (TMAO) in endothelial
dysfunction, which will allow timely prevention of cardiovascular complications. The
aim of the study: to determine early markers of endothelial dysfunction in children and
adolescents with abdominal obesity and to assess the factors of cardiovascular risk
development. Materials and methods: 55 children and adolescents with abdominal
obesity aged 7-18 years were examined. All underwent anthropometric, general clinical
and biochemical studies of the lipid and carbohydrate spectrum. The level of trimethylamine
N-oxide (TMAO) was determined in plasma by enzyme-linked immunosorbent assay
(ELISA). Study results: A relationship was found between the level of TMAO in body
weight and the degree of obesity. A positive correlation between the WC /OB ratio and the
TMADO level was noted. When analyzing the correlation parallels between the TMAO level
and the carbohydrate and lipid metabolism indices, it was determined with the levels of
insulin resistance and HDL-C. Conclusion: Elevated TMAO levels in abdominal obesity
in children suggest its contribution to the subsequent development of cardiovascular risk
complications.

Key words: endothelial dysfunction, children, abdominal obesity, markers,
trimethylamine N-oxide.

AkTyanbHOCTb. B nocnegHue gecatunetusa macwtabHas pacnpoCTpaHEHHOCTb
[ETCKOro OXXMpeHus Bbi3Bana 06eCcnokoeHHOCTb B MPOrHO3MpoBaHUM Cepae4HO-COCYaAu-
CTbIX 3aboneBaHui, OHa cTana cepbe3Hor Npobnemon 34paBooXpaHeHNs BO BCEM MUPE,
CMocoBCTBYS POCTY paHHMX MeTabornuueckux 1 cepaeyHo-cocyamucTbix 3aboneBaHun.
ABOOMUHANbHOE OXMPEHME - U3BBbITOYHOE HaKoMMeHne BUCLEPanbHOro Xnpa, Bbl3biBa-
eT 0cobyto 06eCnoKOEHHOCTb, MOCKOMbKY OHO CBA3aHO C CEPAEYHO-COCYAUCTbIMU (hak-
TOpaMu pucka, TakMmm Kak runepToHus, AUCAUNUOAEMNUS N PESUCTEHTHOCTb K UHCYTMHY.
Hanunyme n3bbITO4HOM Macchl Tena y AeTel Mnajlwero Bo3pacta SBNSeTcs Npu4mMHomn
pasBUTUS OXMPEHUS B NOAPOCTKOBOM nepuoge. [13,16,23]. MHorouncneHHsle nccneqo-
BaHWUS BbISBUMY CBSA3b MeXAy OETCKMM OXUPEHWEM W dHAOTeNnuanbHoW AUCHYHKUMEN.
MHorne daktopbl, CnocobCTBYIOLWME Pa3BUTUIO 3HOOTENUanbHOW AUCHYHKUMK, CBS-
3aHHbI C BOCManeHneM U OKCUAATUBHbLIMW MpoLeccamun, KOTopble MOBPEXAaoT CTEHKY
cocyna [14,15,24]. Tak Bbicokuin ypoBeHb TpumeTunamuvH N-okeng (TMAO) B opraHus-
MEe MOXEeT yCunvBaTb BOCMarneHme, OKUCMIUTENbHbBIN CTPECC TeM CambiM CNocobCTByS
pasBUTUIO AUCHYHKUMM IHAOTENUSA U B AarbHENWeM NpUBOAUTb K PasBUTUIO cepaed-
HO-COCYAMCTbIX NopaxeHui. [lo cux nop He onpeaeneHbl Hanbornee 3HaYMble MapKepbl,
onpefensoLnx ANCQYHKUMIO 3HAOTENWS Y AeTen U NOAPOCTKOB Npu abaoMuHansHOM
OXMPEHUN. JTO nccrnefoBaHne ocCoObEeHHO aKkTyanbHO B KOHTEKCTE YBENMYEeHUs nokasaTe-
new OEeTCKOro OXMPEHUsa 1 NocreayoLwero pocta cepaeyHo-cocyancTbix 3abonesaHun,
CBSI3aHHbIX C OXMPEHWEeM, BO B3pOCIOM Bo3pacTe. Vicnonb3oBaHne u BHeApPEHWE B ne-
OnaTpuyeckyto NpakTnky adhdeKkTUBHbIX METOAOB AMArHOCTUKN onpeaeneHns yHKUmo-
HanbHbIX HAPYLUEHWN 3HAOTENNS NO3BONUT NPOBOAUTL CBOEBPEMEHHYI0 NPOMUNAKTUKY
CEPAEYHO-COCYANCTBIX OCITOXKHEHUN.

Llenb nccnepoBaHusA: onpegennTb paHHWe Mapkepbl QUCHYHKUUN SHOOTENUS y
AeTen 1 NogpoCTKOB € abAOMUHANBHBIM OXUPEHUEM M OLLEHUTb DaKTOPbI Pas3BUTUS cep-
[Ee4YHO-COoCYaNCTOro pucka.

MaTtepuanbl n MeToabl UccnepnoBaHus. ViccnegoBaHve NpoBoAMIOCh Ha Gase
ropozackon cemeriHon nonuknuHukm Ne 8 r. Camapkanga. beino obenegosaHo 55 geten
1 NOAPOCTKOB C abgomMmnHanbHbIM OXupeHnem B Bo3pacTte 7-18 net. B rpynne koHTpons
Haxoaunocb 30 300pOoBbIX AE€TEN C HOPMarbHbIM BECOM.
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OcHoBHas rpynna geTen M NOAPOCTKOB Obina pacnpegeneHa Ha 3 rpynnel B 3a-
BMCUMOCTM OT CTEMEHN OXMPEHUS, BO3pacTa 1 MOJI0BOro co3peBaHunsd. B nccnegosaHuve
He BKIToYanu AeTen, MMELLIMX BTOPUYHOE OXMPEHUE, reHeTnYeckoe 3aboneBaHne, BO3-
pacT Mnaglle 7 neT, BpPOXAEHHYI 3HAOKPMHHYI0 NaTonoruio, oxmpexve IV ctenexu.

Bcem npoeogunack aHTponomeTpust Ans oueHkn SDS. Boluncnenmsa SDS nHaekca
Macchl Tena paccunTbiBany ¢ nomotlbio nporpammsl WHO Anthro (BO3, 2009). Mpwu 3Ha-
yeHusix MMT B untepBane ot —2SD go +1SD cumTanacbk kak HopMarnbHasi Macca Tena,
npu 3HadeHnax MMT ot +1SD go +2SD — kak usbbiTouyHas Macca Tena, Npu 3Ha4yeHusx
MMT npeBblwatowmnx +2SD amarHOCTUPOBaroch Kak OXXUpPeHMe.

B cooteetctBUM C Knaccudmkaumen npeanoxeHHon B.A. lNeTepkoBoi u coasT.
(2014) cTeneHb OXMpeHus pacleHuBanu B 3aBucumocty ot SDS UMT no cnegyowmm
kputepusim: | cteneHs — SD UMT pasHoe 2,0-2,5; Il ctenedns — SD MT- 2,6-3,0; 111
cteneHb — SD UMT- 3,1-3,9; IV ctenenb- SD IMT 4,0 n 6onee.

Tak, | rpynny 6binun BrrtoveHbl 23 pebeHka ¢ | cteneHbio oxumpenus, |l rpynny - 18
peten, lll rpynny - 14 peteir. Bcem 6bino npoBefeHo obLueknnHmyeckoe oberegoBaHume.
MccnegoBaHne OMOXMMNYECKMX NapaMeTpoB KPOBU M NMUMUAHOIO CrekTpa NpoBOANIIOCH
Ha aHanmsaTtope Cobas Integra 400 (CLUA) c ncnonb3oBaHnem peaktuBoB «Roche
Diagnostics» (FfepmaHus).

Ha ananusatope Rayto RT -6500 (Kopesi) onpegensanu TpumeTnnammH-N-okcu-
na (TMAO). 3abop kpoBM NPOM3BOAMIICA YTPOM HaTOLLaK, BO3AEPXKMBANUCH OT Npuvema
nuwmn B TedeHne 10—-12 yacos. CTtatuctmyeckas obpaboTka AaHHbIX NPOBOAMMACH C Mo-
Moubto npuknagHoro naketa STATISTICA for Windows.

Pe3ynbrathbl. [lonyyeHHble JaHHbIE aHTPOMOMETPUYECKUX UBMEPEHUI N pacye-
TOB NOATBEPAUNU Hanu4yne B uccriegyeMblx rpynnax oxvpenus |, 1l u lll ctenenn. Y ge-
Ten 1 rpynnsl SDS MMT coctaeun 1,75+0,03, 2 rpynna 2,61+0,03 3 rpynne 3,45+0,03,
npv 3TOM Yy 300pPOBbIX AeTen KoHTpornbHon rpynnsl SDS MMT 0,38+0,03. Nokasartenu
BenuYnHbI OKpyXHocTW Tanuu 81,82+0,15; 87,51+1,54; 100,12+2,58 cOOTBETCTBEHHO UC-
crnefyemMbiM rpynnam 4EMOHCTPUPYIOT abAOMUHANBHbIA TUM OXMPEHUS. Y KOHTPONbHOW
rpynmnbl NOKasaTenu BENUYMHbI OKPYXXHOCTW Tanuu coctaBunm 65,54+0,72.

Y 47,10% [eTen ¢ OXNMPEHNEM ONArHOCTUPOBaHbI OTKITOHEHUS OT HOPMbI NMOKa3a-
Tenen yrneesogHoro obmeHa lNMonyyeHHble AaHHbIe yKa3bliBalOT HA B3AUMOCBSA3b CTEMNEHU
YacTOTbl HApyLUEHWI YrneBogHOro obMeHa ¢ MHAEKCOM Macchl Tena geten. Yem Bbipa-
)KEHHEW CTEeMeHb OXMPEHMWS, TEM 3HAYUTENbHEN MoKa3aTeny HapyLleHUs YrneBOgHOro
obmeHa. lMNpu ndyveHun y geten c lll cteneHblo aboOMMHANBHOIO OXUPEHUS CPeLHUNA
YPOBEHb MOKO3bl HaToLak coctaBun 5,5+0,17 mmone/n v Obin Beiwe, Yem y getenclull
cTeneHbo abgoMMHANBHOro OXMpeHus (CooTBeTCTBEHHO: 4,93+0,12 mmonk/n; 4,87+0,13
MMOIb/M), HO BO BCEX rpynnax nokasartenb Haxoawuscs B npegernax pedepeHcHbIX 3Ha-
YEHUIN W TOMbKO B rpymnne KOHTPOMsS CPEAHUI MoKasaTelb COCTaBMAN HU3KNE 3HaYeHUs
(4,03+0,10 mmonk/n).

CpenHuii ypoBeHb TMUKMPOBAHHOIO remornobuHa B rpynne geten c Il crene-
HblO abaoMuHanbHoro oxupeHus coctasun 6,00+0,16% w Obin Bbile B CPABHEHUM C
rpynnamun geten ¢ | (4,96+0,13%; P<0,01) n Il cteneHbio abAOMUHANBHOIO OXUPEHUS
(4,91+0,13%; P<0,01).

Boree BbICOKMI MoOKa3aTenb CpegHEero ypoBHS 6as3anbHOr0 WHCYNMHa BbISB-
neH B rpynne geten c Il cteneHbto abgoMmHaneHoro oxupexusa 64,55+6,24 nmone/n,
yem B rpynnax geten c | n Il cteneHbio abAOMMHANBHOIO OXXMPEHUsT (COOTBETCTBEHHO:
37,25+4,55 nmone/n; 47,37+5,15 nmmonk/n) u rpynnbl koHTpons (18,45+0,79 nmons/n).

Cnepnyet oTMETUTb MoKasaTenb MMMYHOPEAKTMBHOIO MHCYMNMHA BO BCEX uccrneany-
eMbIX rpynnax Haxogurics B npegenax HopMmel, a 3HavyeHne nHgekca NP HOMA R noBbi-
LIanocb B COOTBETCTBUU C YBEMMUYEHMEM CTEMEHU OXMPEHUS, YTO YKasbiBario Ha Hanu-
YnMe MHCYNTMHOPE3NCTEHTHOCTH.

Mpn M3y4eHMn OTKIMOHEHWUI MoKasaTenew yrrneBogHoro obmeHa y geTen npeny-
fepTtaTHoro 1 nybepraTtHoro Bo3pacta ¢ abgoMUHaNbHbIM OXXUPEHUEM BbISIBIIEHO 3HAYM-
TenbHblE U3MEHEHUS B rpynne AeTern nybepTaTHoOro Bo3pacTa.

HapyweHnus B nunngHoMm obmeHe otmedeHo y 21 (38,1%) oeten. BeisBneHo yBe-
NYeHne KonMYecTBa MnokasaTenen HapyLeHun nunugHoro obMeHa B 3aBUCUMOCTU OT
CTENEHN OXMpeHUusi. Tak Mpu BblPaXKEHHOW CTEMEHN OXUPEHUS ONnpeaerneHbl OTKITOHe-
Hus 3-x 1 bonee nokasatenen nunugHoro obmeHa. Hanbonee Huskue yposHu XC JIMNBI
(1,04+0,01 mmonb/n) onpegenstoTcsa B rpynne getent ¢ |l cteneHbio abgoMyHansHoro
OXUpEHUs, Yem B rpynnax geten ¢ | u Il cteneHblo abaoOMMHANBHOIO OXMPEHNUsST COOT-
BeTcTBeHHO 1,22+0,03 mmonb/n; 1,16+0,02 mmmonb/n. Hapsgy ¢ aTum oTMevaeTcs no-
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BblLLEHME 3Ha4YeHWI nokasaTtenen Tpurnuumpugos npu |, 11 1 lll cteneHbio abgomMmuHanb-
HOM OXUpeHUn cooTBeTcTBeHHO 0,95+0,07 mmonb/n, 1,03+0,05 mmonw/n, 1,48+0,12
MMOJb/1.

Bo Bcex rpynnax ypoBeHb obuero xonectepuHa u XC JIMHI B 3aBucMMocTn oT
CTEMNeHN OXMPEHMS MOBLILIANCS UMest HaMbOonNbLUYIO rpaHnLy pedepeHCHbIX 3Ha4YeHUN,
HO MpuK 3TOM ocTaBarsics B npeaenax HopMmbl. Y aeten c Il creneHblo abgomuHanbHOro
OXUPEHUS BbISIBNEHbI Hanbonee CTaTUCTUYECKN 3HAYUMbIE MOKA3aTENN HapyLUEHUS M-
nuUAaHoro obmeHa.

3HaunTenbHbIE OTKIMOHEHWsI MoKasaTenen NMNUOHOro obMeHa BbISIBIIEHb! yXe B
npenybeptaTHOM nepuoge y AeTel ¢ abAoOMMHANbHbLIM OXUPEHVEM.

B nocnegHue rogbl BoisiBneHa cBA3b TpuMeTunaMmuH N-okcuga (TMAO) B pa3su-
TWWN pUCKa CEPAEYHO-COCYANCTLIX 3aboneBaHnii. B HECKONbKMX UCCNeqoBaHUAX 3TOT Me-
TabonuT onpegerneH B kayecTse Bromapkepa 1 NPOrHOCTUYECKOro haktopa y B3pocCrbiX,
C MOBbILLEHHBLIM PUCKOM CepAeqHo-cocyaucTeix 3abonesanui [1,3,10,21]. Kpome aTtoro,
oTmedeHa pornb TMAO B ateporeHHom npouecce. TMAO yBenuuuBaetr obpasoBaHue
NMEHUCTbIX KNETOK MaKpodaros, akTMBMPYET TPOMOOLUTLI U BbI3bIBAET ANCHYHKLUNIO 3H-
Jotenus n BocnaneHue [2]. Takke obGHapyXeHa Koppensuusa mexagy 6ornee BbICOKMMU
nokasatensmm TMAO u oxupeHuem [8], 3aboneBaHusmu nodek [20], guabetom [11,17],
cepaeyvyHor HegocTaTovyHOCTbIO [5,19] 1 noBbIWEeHHOW cMepTHOCTLIO [3,10], 1 MHOrMMK
OPYrMMU XpoHUYeckumn 3aboneBaHusMy. B cBA3M ¢ 3TUM Hamu Obin U3y4yeH ypoBEHb
TMAO y geTeli  C OXMPEHMEM B 3aBUCUMOCTM OT €70 CTEMNEHM.

Pesynkratbl nokasanu, 4To umenach TecHas 3aBMCMMOCTb Mexay ypoBHem TMAO
Macchl Tena, a UMEHHO CO CTaHAAPTHbIM OTKITOHEHWEM XapaKTepU3yLLMM CTENEHb OXU-
peHusl, OaHHble NpeacTaBneHbl B Tabnuue 1. BeiseneHo HapacTtaHnve ypoBHs TMAO B
3aBMCMMOCTM OT CTEMEHN OXUPEHUSA Yy JeTew, Tak ecnm y geten ¢ | cteneHbto TMAO
coctaBun 4,52+0,13 mmonb/n (p<0,01 no cpaBHeHMIO ¢ kOHTponem), TO y aeTeni ¢ 2 cTe-
neHbo OH Obin Ha nopsgok Beiwe 5,09+0,13 mmonb/n (p<0,01 NO cpaBHEHUIO C KOHTPO-
nem, p<0,01 no cpaBHeHUIO C OXUPeHUEM Il cTeneHn) cnegyet OTMETUTD, YTO Y AETEN C
Il cteneHbto ypoBeHe TMAO cTaTncTMYeCcKM NpeBbILarn nokasaTtenu geten ¢ | cteneHblo
(p<0,01) n rpynnowu koHTpons (6,16+0,17, p<0,01).

VccnenoBaHus nokasanu, 4to Yem 6onblue 6bin 06bem Tanuu y aeTen, Tem 6onb-
we Hapactan ypoeeHb TMAO, gaHHble nokasatenu oTpaxeHbl B Tabnvue Ne1, n noa-
TBEPXAEHbI MONOXUTENBHOWN KOPPENSALMOHHONM CBA3bto NokasaTens oTHoweHnsa OT/OBb un
ypoBHst TMAO (r=+0,607; p<0,05).

Tabnuua-1
AHTponomeTpuyeckue nokasarenu u yposeHb TMAO y fneten ¢ oxupeHmem B
3aBUCUMMOCTM OT CTENMEHU OXUPEHUSA

MapameTpbl Oxupenue | cte- | Oxupenue ll cte- OxupeHnue llI KoHTponbHas
neHu n = 23 neHn n =18 cteneHu n = 14 rpynna n =30
NMT 20,96+0,41* 26,81+0,49*A 32,00+0,83*° 19,1740,35
Z-UMT 1,75+0,03* 2,61+0,03** 3,45+0,03*° 0,38+0,03
oT 81,82+0,15 87,51+1,54 100,12+2,58 65,54+0,72
OT/Ob 0,94+0,05 0,92+0,00 1,00+0,00 0,79+0,00
TMAO 4,52+0,13* 5,09+0,13*A 6,16+0,17*° 3,37+0,16
MpumeyvaHme: * p<0,01 No cpaBHEHUIO C KOHTPOSbHOW FPYMMON
A p<0,01 gocToBEPHOCTL pasnuuusa mexay 1 v 2 rpynnon
° p<0,01 gOCTOBEPHOCTL pasnuyunsa mexagy 2 1 3 rpynnow
Tabnuua-2

KoppensumnoHHas cBA3b TMAO ¢ aHTpONOMeTPUYECKMMU NoKa3aTeNnsaMun y aeten

C OXUpEeHuem

Mokaszatenu TMAO P Mokaszarenu TMAO P
NMT +0,302 <0,05 oT +0,312 <0,05
Z UMT +0,612 <0,05 OT/Ob +0,607 <0,05

B opraHname TMAO BbINnonHAs psa yHKUMA, NPUHMMAET yvyacTie B MeTabonms-
Me [THOKO3bl B MEYEHW, YBENMMYMBAET IMIOKOHEOrEHE3 M YMEHbLUAET TPAHCMOPT MOKO3bl
B ne4veHu [9]. YyacTByeT B PE3NUCTEHTHOCTU K UHCYSIUHY, YTO BO3MOXHO CBSI3aHO C BbICO-
Knmun ypoBHsiMU N-HUTpo3ocoeanHeHnin, koTopble 3aBucat ot TMAO. B cBoro odepenb
N-HUTPO30COEOUHEHUS SBNSAIOTCA NPOMOTOPaMU PE3UCTEHTHOCTU K WHCYNUHY [6,22].
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TMAO HapyLwasi MeTabonmam Xemn4HbIX KUCIOT, MHIMBupyst obpaTHbIA TpaHCNopT Xone-
cTepvHa, CTUMyNupysi obpa3oBaHMe MEHUCTLIX KINEeTOK, akTUBMPYA TpoMOoumTbl u 06-
LM OKMUCIIUTENbHBIN CTPECC U COCYQUCTOE BOCNaneHne N3MeHseT COCTOSIHUSI COCYO0B
[4,11]. OaHHbIE Npouecchl ¢ ApyrMMY MeTabonmMyeckumMmn HapyLLeHNsiM1, Habngaemble
NPy OXXUPEHUN N MHCYNMHOPE3NCTEHTHOCTM, CNOCODBCTBYHOT PA3BUTUIO HE anKOrorbHOM
XnpoBon 6ornesHn nevenn [11], KoTopasi ABNAETCA COCTOSAHMEM, HANPSIMYHO CBSI3aHHbIM
c atepockrneposom [18].

B cBsisau C BblweyKkasaHHbIM Mbl NPEANPUHANX MOMbITKY MPOBECTU KOppensauu-
OHHble napannenu mexagy yposHem TMAO u nokasatensmu yrineBogHoro v NunngHoro
0OMeHOB. PesynbraTbl nokasanu, 4YTo OTMevanacb HeKoTopasi MosfoXuTenbHas B3au-
MOCBSI3b MEXAY YPOBHEM UHCynunHa kposu (r=+0,358; p<0,05) n nokasaTenem MHCYNMHO-
pesucteHTHocTU VP (r=+0,374; p<0,05). Hanuune cunbHom oTprLaTeNbHON KOPPEnALnm
mexay TMAO 1 ypoBHEM TOLLL@KOBOW IMOKO3bI, MpeacTaBneHHble B pabotax de Quadros
lorra et al. n Mihuta et al. [7,13] B Hawwew paboTe nogTBepPXAEHO He Obino. B Hawwen pabo-
Te npucyTcTBoBana cnabas nonoxvrenbHasi B3anMOCBSA3b MEXAy YPOBHEM TOLLLAKOBON
rntoko3bl u ypoBHeMm TMAO (r=+0,213; p>0,5).

Tabnuua-3
KoppensiumoHHas cBsa3b TMAO c meTabonuyeckumu rnokasaternsiMu y AeTeun c
OXnpeHnem
Mokasatenu TMAO P Mokasarenu TMAO P

TowakoBas rnto- +0,213 >0,05 T +0,201 >0,05
Ko3a

WHeynuH +0,358 <0,05 xcnnen -0,311 <0,05
NP HOMA R +0,374 <0,05 XCNNHN +0,284 >0,05

AHanormyHo yrneBogHOMYy OOMeEHy, nMpwu onpefeneHMn KOPpensAUMOHHbIX B3au-
mocBsizen mexay yposHeM TMAO u nokasatensamy NUNMaHoro obmMeHa BbiSiBrieHa yme-
peHHas oTpuuaTenbHas B3aMMocBA3b Mexay nokasatenem XCJIMBIM n TMAO (r=-0,311;
p<0,05), Toraa Kak ¢ nosbllweHnem Tpurnuuepugos kposu un XCIMHM (p>0,05) cea3b
HOCuNa O4eHb cnabbl xapakTep.

3aknioyeHue:

1. BoisiBneHo nosbiweHne ypoBHs TMAO B CbIBOPOTKE KPOBU COOTBETCTBEHHO CTe-
NneHn OXMpeHus, obbema Tanuu, 4YTo NpeanonaraeT ero BKNag B pasBuTMe OXUPEHUS Y
aetewn ¢ nocrnegyrowmm opMnMpoOBaHNEM OCNOXHEHUIA KapAMOBaCKYNSIPHOIo pycKa.

2. OTme4eHHble B3anmocBasm TMAQO ¢ ypoBHEM MHCYNUHopesucTeHocTn n XCJl-
MBI aBnsawTca cBUMAETENLCTBOM MeTabonmMyecknx napannenen npmBogsalLmMx K yBernu-
YeHno BpemeHn MeTabonmMyecknx OCNOXHEHWI MPUBOASLLMX K KapanoBaCKyNApHbIX OC-
NOXHEHNSIM 1N 3HO0TEeNNanbHOW ANCHYHKLMN.
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Abstract.

Cystic fibrosis (CF) is a progressive hereditary disease in which mainly the
respiratory organs and the gastrointestinal tract, especially the pancreas, suffer. The
purpose of the study. To evaluate the effect of the duration of breastfeeding and the
use of specialized therapeutic mixtures on the physical development of children with
cystic fibrosis. Materials and methods. The study included 127 children with a confirmed
diagnosis of cystic fibrosis (CF) who received treatment and were monitored at the
Republican Specialized Scientific and Practical Medical Center of the Ministry of Health
of the Republic of Uzbekistan. Children with cystic fibrosis were divided into 2 groups:
the main group and the comparison group. The main group consisted of 100 children
whose studies were conducted before inclusion and 6 months after inclusion in the
comprehensive treatment of SLS. The comparison group included 27 children with cystic
fibrosis who did not receive SLS in complex treatment. Results. The results obtained
indicate that breastfeeding also has a positive effect on the course of cystic fibrosis. For
example, the duration of breastfeeding for the first 6 months and up to a year helps to
reduce the frequency of exacerbation of the process in the lungs and gastrointestinal
tract, which averaged 9.8+1.03 times (p<0.05) during the first 3 years of life, whereas with
artificial feeding The number of exacerbations averaged 14.2+1.03. in order to achieve
a greater effect of using SLS, the nature of feeding children in the first 2 years of life and
the age of the child at the time of the intervention are important: breastfeeding from birth,
up to 6 months and more, as well as the early onset of nutritional support using SLS, lead
to higher chances of achieving normal physical development of children and the course
of cystic fibrosis. Conclusions. The most effective strategy for managing children with
cystic fibrosis is a combined approach that includes optimal duration of breastfeeding and
timely administration of specialized therapeutic mixtures based on protein hydralizate
in the presence of signs of EDD. This approach can significantly improve the nutritional
status, slow the progression of complications, and improve the quality of life of patients
with a life-threatening orphan hereditary genetic disease, such as cystic fibrosis.

Key words: helminthic invasions, children, epidemiology, clinical picture, diagnosis,
treatment.

BBepgeHue. MykoBucumaos (MB) — HacneacrTeeHHoe 3aboneBaHue, KOTOPOE CO-
NPOBOXAAETCSl CUCTEMHBIMU HapyLUEHWSIMUX, B TOM YXCIe HYTPUTMBHOIO cTaTtyca, Oco-
©eHHO B paHHeM Bo3pacTe. Huskue nokasatenu uanmyeckoro pa3suTmsi, 00yCroBneHHble
6enKoBo-aHepreTUYECcKor HeJoCTaToOMHOCTbIO NTaHusa (BAHIT), ycyrybnsiot TedeHune 3a-
OoneBaHus 1 TPEDYIOT KOMMIIEKCHOW HYTPUTUBHOM NogaepXku. MpyaHoe BckapMnveaHve
(FB) npnM3HaHO O4HMM M3 PAKTOPOB, MOMOXUTEMNBHO BIMSIOWNX HA COCTOSIHME OeTel ¢
MB, ogHako ero atheKTMBHOCTb B KOHTEKCTE ANUTENbHOCTU, a TakKe porb cneumnanmnsm-
poBaHHbIX neyebHbix cmecen (CJIC) TpebytoT getanbHoro nsydenus [1,4,6-8,10]. Myko-
Brucumao3 (MB) — aTo nporpeccupytolliee HacneacTBeHHoe 3aboneBaHne, Npy KOTOPOM
CTpajatoT NPeMMYLLECTBEHHO OpraHbl AbIXaHWS U XKenygo4HO-KULLEYHBIN TPaKT, 0COOEeH-
HO MoKenynoyvHas xenesa. B ycrnoBusx xpoHn4yeckoro socnaneHusi, Mmansabcopbumm un
HapyLleHHoro metabonuama y aetert ¢ MB KpalHe BbICOK PUCK pa3BUTUS HYTPUTMBHOIO
nedunumnta, YTo CyLLLECTBEHHO BINUSIET HA NPOrHO3 U NPOAOIMKUTENBHOCTL XMU3HWU NauneH-
ToB [7-10].

CornacHo pekomeHgaunam ESPEN-ESPGHAN-ECFS (2016), paHHASA HYTpUTUB-
Hasl KOpPEeKLMs, B TOM YuUCre NPUMEHEHWE Cneunanm3npoBaHHbIX nevebHbIX cMecen,
UrpaeT KpUTUYECKN BaXKHYIO porib B cucteme yxoaa 3a getbmu ¢ MB [10].

Ocobylo akTyanbHOCTb NPEACTaBMsieT BOMPOC FPyOHOr0 BCKAPMIIMBAHWUS, OCO-
OeHHO B nepBble 6 MecsiLeB XM3HU. [pyaHOEe MOMOKO He Tonbko obecneynmBaeT onTu-
MarnbHOE COOTHOLLEHME NUTAaTENbHbLIX BELLECTB, HO Y COAEPXUT UMMYHOMOZYNUPYoLLne
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KOMMOHEHTbI, CNOCOOHbIE OKa3blBaTb 3aLLMTHOE AENCTBMUE NPU XPOHUYECKUX NATONOrmsax
[Walker & lyengar, 2015; Ahn et al., 2017]. OgHako faHHble O BIUSHUU NPOAOIPKUTENBHO-
CTM rPYAHOrO BCKapMiMBaHMs Ha hmn3ndeckoe pa3BuTUE N HYTPUTMBHBIN CTaTyc AeTel ¢
MYKOBMCLIMAO30M OCTalTCHA NPOTMBOPEYMBLIMU U HEAOCTAaTOMHO CUCTEMATU3MPOBAHHbI-
mu [Kalnins & Wilschanski, 2012]. Kpome Toro, Ha cerogHsiLLHWI AeHb OTCYTCTBYET eau-
HbI NOAX0A K NPUMEHEHUIO CNeLManM3MpoBaHHbIX JIeYeOHbIX CMeCei B 3aBUCUMOCTI OT
BO3pacTa, HYTPUTMBHOIO cTaTyca U aHamHe3a rpygHoro BckapMnvBaHusa y aeten ¢ MB,
YTO JernaeT AaHHOe UCCrefoBaHNe akTyanbHbIM Kak C KITMHUYECKON, TaK U C coLmarnsHom
TOYKM 3PEHNSI.

Lenb nccnepoBaHusi. OUeHUTb BNUSHWE ANMTENbHOCTU FPYAHOMO BCKapMIiMBa-
HUS N NPUMEHEHNS CrieLmManmn3npoBaHHbIX NeYebHbIX CMecen Ha puanyeckoe pasBuTme
OeTen C MyKOBUCLIMOO30M.

MaTtepuansl u metoabl. B nccnegoBaHne Obinv BkNtoYveHbl 127 geten ¢ noa-
TBEPXOAEHHBIM gMarHo3oM Mykosucumgosa (MB), nonyumBLIMx nedeHne u Habrogas-
wmxcs B PecnybnukaHckom cneunannampoBaHHOM Hay4YHO-NPaKTUYeCKOM MeOULIMHCKOM
ueHTpe MuHucTepcTBa 3gpaBooxpaHeHus Pecnyonuku Y3bekucTtaH. [letn ¢ MykoBucLu-
[030M ObInn pasaeneHsl Ha 2 rpynnbl: OCHOBHYHO TPy v rpynny cpaBHeHUA. OCHOBHYHO
rpynny coctasunu 100 geten, y KOTOpbIX UCCreaoBaHWs NPOBOAUIMCH OO BKITHOYEHUS U
Yyepes 6 MecsILEeB Nocre BKITYEHNs1 B KoMMnrekcHoe nedeHne CMC. B rpynny cpaBHeEHUS
BKITHOYEHbI 27 AeTel C MyKOBUCLMO030M, KOTOPbIE HE NOofyYanu B KOMMIEKCHOM fleYeHnmn
CMC.

MccnenoBaHue Bkovano Aea atana. Ha 1-m atane npooguncsi cbop aHamHesa
3aboneBaHusi, CEMENHOM NCTOPUU, KITMHUYECKNIA OCMOTP U NPOBeAeHNe 3anaHnpoBaH-
HbIX WUCCNeoBaHUA MO OLEHKE HYTPUTMBHOIO cTaTyca A0 BKITHOYEHWUS] B KOMMEKCHOEe
nedeHne CMC. Ha 2-m aTtane 4yepe3 6 MecsaueB y aTUX e AeTeln oueHmBanack adpdek-
TMBHOCTb Ha3Ha4YeHHoW Tepanuu ¢ BkroveHnem CMC. Bce getu npownu gBykpatHoe
obcnegoBaHue: Npu NEPBUYHOM BU3UTE N Yepe3 6 MecsiLieB Mocre NpoBEAEHUsS] KOM-
NMEKCHON HYTPUTMBHOW KOPPEKLUUW, BKITHOYAIOLLEN NPUMEHEHUST CNeLMann3npoBaHHbIX
ne4ebHbIX cmecen (CI1C) Ha ocHoBe rugpornuaara benka. B kayectse CJIC ncnonb3osa-
nuck cmecun «Anbdape» (ona geten go 1 roga) u «lMentameH FOHMOP» (ans geten ot
1 roga go 10 neT), cogepxalume BbICOKOyCcBOsieMble Bernku, aganTupoBaHHbIE XUPbl U
oboralléHHbIN BUTaMUHHO-MUHEpParbHbI KOMMIEKC.

OueHka hrsmyecKkoro passmMTusl NPOBOAMMIACH C UCMONb30BAHUEM aHTPOMNOMETPU-
YeckMX AaHHbIX (POCT, Macca Tena) C nocregyrLlwmM pacyeTom Z-OUEeHKN N0 UHAEKCY
Macchl Tena ansi Bo3pacrta (BAZ). MNMapannenbHO y4nTbiBaNnCb aHaMHECTUYECKNE CBe-
OEHVS O MPOJOIMKUTENBHOCTU PYOHOrO BCKApPMIMBAHWS, Pa3denéHHoro Ha naAtb noa-
rpynn: go 1 mecsua, oo 3 mecsaues, Ao 6 Mmecsaues, 40 12 mecsueB 1 o 24 MecALEeB.

[onNoNHUTENBHO YYUTLIBANMCh KIMHUYECKNE NPOsiBMeHns 3aboneBaHus, YactoTa
Xanob CO CTOPOHbI XenyAoYHO-KULLIEYHOro TpakTa M AblIXaTeNIbHOW CUCTEMBI, a TakkKe
anHamuka IMT n cteneHu BbipaxkeHHocTn BOHI B 3aBucumocTun oT anutenbHocTu B.
Takow KOMMMEKCHbIV NOAX04 MNO3BOMNWA NPOBECTU OO LEKTUBHYHO OLIEHKY 3¢hdEKTMBHOCTU
HYTPUTMBHOWN NOAOEPXKKN 1 BbIAENUTbL Hanbonee YyBCTBUTENbHBIE BO3PACTHbIE U KMMHU-
Yyeckue nogrpynnbl Anst UHTEPBEHLMOHHOMO BMELLATENbCTBA.

Pe3ynbraTthbl.

AHanu3 AaHHbIX, NPUBEAEHHbBIX B XOO€ aHKETUPOBaHMS MaTepen mnccregyembix
rpynn, nokasar, YTo B OCHOBHOW rpynne Ha rpyaHoOM BCkapMmnvBaHum 4o 1 mecsiua 6binm
12 (12,0%) peten, go 3 mecsaues — 14 (14,0%), a k 6 mecauam — yxe 31 (31,0%), k 12
mecauam — 19 (19,0%), k 24 mecauam — 17 (17,0%) pnetenr. B cpaBHuUTENBHON rpynne
Ha rpygHom BckapMnvBaHum o 1 mecsua 6binm 3 (11,1%) geten, go 3 mecsues —8
(29,6%), n Tonbko y 9 (33,3%) coxpaHanock Ao 6 mecsaues 1 Ao 12 mecaueB y 3 (11,1%)
neten. Yactota NCKycCTBEHHOro BckapmnuaHus (VIB) B OCHOBHOW rpynne cocTtaBuna
7,0 % (n=7), B cpaBHuUTENBHON — 14,8% (n=4).

Mpn n3yyeHnmn nokasartenen pruan4eckoro pasBmuTUS BbISIBIIEHO, YTO Ha umsunye-
CKoe pas3BuTUE AeTel BNMAET NPOOOIMKUTENBHOCTD MPYAHOIO CKapMuBaHus. Tak, npo-
pormkuTenbHocTb B 4o 6 MecsiLeB NpoAeMOHCTpMpOBana ctabunbHble 1 6naronpusiTHble
nokasarenu u3n4YecKoro pa3BuMTUSA BO BCEX BO3paCTHbIX rpynnax. [pu AnvtenbHoCTU
B no 6 mecsaueB y geten go roga B 6,6% oTMe4eHO HopmarnbHoe pa3BuTue, y 6,6% —
nérkas creneHb BOHIM n B 86,7% — Tskénasa cteneHb BOHI; B AonHamuke y geten ot
roga go 4 net B 50,0 % oTme4yeHo HopMarnbHoe pa3BuTue, y 33,3% — nérkasa cTeneHb
BAHM n B 16,6% — Tskénasi cteneHb BOHTI. B rpynne ¢ npogomkumTenbHocTbio B go
12 mecsueB y geten B Bo3pacTe OT roga Ao 4 net B 42,8% 6bino 3adnkcnpoBaHoO Hop-
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MarnbHoe cumanyeckoe passutue, B 28,5% — nérkasa ctenenb BOHI, B 14,2% — BIOHI
cpenHen cteneHn Tsbkectu, U B 14,2% — Tsxkénas cteneHb BAHT.
PucyHok-1
[eTu c MyKOoBUCLIMA030M, HaXxoAsiLMecs Ha rpyaHOM BCKapMJIMBaHUU U UCKYC-
CTBEHHOM BCKapMnvBaHuu,%

WB r 14,8
FB o 24 mec p——— 17

TB Ao 12 mec | 10

M8 Ao 6 mec | T 33,3
TB Ao 3 mec | ———s

B Ao 1mec || 1)

0 5 10 15 20 25 30 35

B CpasHutenbHasrpynna M OcHosHas rpynna

B uenowm, y oeten k Bo3pacTty 3 neT oTMeyaeTcs yMeHbLueHue npoueHTa BOHIT 15-
Xernomn ctenenu ¢ 67,6% 0o 12,8% (p<0,001), a Takke yBenuuMBaeTcs NPOLEHT AETEN C
HopManbHbIM nokasatenem VIMT ¢ 2,6% 1[0 43,7 % (p<0,001) k 7-10 neTHemy Bo3pacTy
Mo CpaBHEHUIO C AETbMU, KOTOpbIe BbINM Ha UCKYCCTBEHHOM BCKapMITMBaHUN.

Mony4eHHble pe3ynbTaThl CBUAETENBCTBYHOT, YTO IPyAHOE BCKapMIMBaHUe OKa3sbl-
BaeT MONMOXUTENbHOE BIMSIHME TaKKe Ha TeYeHVe MyKoBUcuMao3a Tak, NpogormKuTenb-
HOCTb FpygHOro BCKapMivBaHMs nepBble 6 MecsueB M OO roga CnocoOCTBYET CHMbKe-
HUIO YacToTbl 000CTpeHus npouecca B nerknx u XKKT, koTopas B cpegHeEM cocTaBuna
9,8+1,03 pa3 (p<0,05) B TeueHue nepBbiX 3 NET XU3HW, TOrga Kak npu UCKYCCTBEHHOM
BCKapMITMBaHMUM YNCIIO 060CTpeHUn B cpeaHem bbino 14,2+1,03.

lpyaHOe BckapMnvBaHue Ao 24 MecsiLeB CrocoOCTBOBANO CHUKEHMIO YacTOThI TS
XEnbIX cTeneHen HegoctatodHocTn (BAHI Tskenon ctenexn y geten B Bo3pacTe Jo 4
net — 33,3%, ot 4 go 11 net — 0,0%), 4TO NOATBEPXKAAET €r0 MMMYHOMOAYNMPYIOLLIEE U
KOMMEHCATOPHOE 3Ha4YeHNEe B YCMOBUSX XPOHMYECKON natonorun. Ho npu aTom Heobxo-
OUMO OTMETUTb, YTO NPU MYKOBUCLMO03€E TONbKO Nuwb B kak o 12, Tak n 24 mecsues
He obecneyYmBaEeT NOSHY 3aLLMTy OT HYTPUTUBHOTO AedumumTa n TpebyeT oba3aTenbHon
OLEHKN HYTPUTMBHOIO CTaTyca U BBEAEHMS B KOMMJIIEKCHOE NIeYeHne HYTPUTUBHOW Nog-
OEPXKN C BKIOYEHMEM CMneumnanmnanpoBaHHbIX neyvebHbIx cMecel ¢ 1-ro roga KU3Hu.

PucyHok-2
OcCHOBHBbI€ )ano6bl 605bHbIX C MyKOBUCLMA030M nocre npumeHeHus CIIC, %

60 51,8 51,8 55,5 55,5
30 a2
40 35 =
30 28
20
10 5 7,4

o sl

Kawensb CHUMeHHe HupHblii ctyn MoebiweHHoe  MoebIWEHHBIA
anneTuTa noTooTgeneHue anneTuT

B OcHosHaarpynna B CpasHuTenbHas rpynna

MpumeyaHue: ocHoBHas rpynna (p<0,05); rpynna cpaBHeHus (p>0,05).

Pesynkrathbl 2-3Tana npoBegeHHOro uccrefoBaHnst Yepes 6 mecsueB nocne npu-
MeHeHus neyvebHbIX cMmecel y aeten ¢ MB nokasanu cyLecTBeHHbIE U3MEHEHUS B KIU-
HUYECKOM CMMMNTOMATUKE, YTO MPOSIBUIIOCh CHUXXKEHMEM YacToThl anob 3abonesaHus. B
YaCTHOCTW, Kallerb, KOTOPbI paHee ObiN OAHMM U3 Hanboree Bblpa)KeHHbIX CUMMNTOMOB,
cHusuncsa Ha 38% (p<0,05), cteaTopes (KUPHbIA CTyN) cokpatunack B Aga pa3a (35%
peten, p<0,05), notnneocTb — Ha 30% peten (p<0,05), cMHOPOM OUCNENCUM U PBOTbI —
0o 5% perten, 6onu n B3gyTne B X1BOTe - HAa18% aerten. [noxon anneTuT, KOTOPbLIN AB-
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nseTcs YacTbIM CMMMITOMOM Y AeTer ¢ MB, Takke cHuanncs Ha 29,0% (p<0,05). JaHHble
nokasarenu O6bInM JOCTOBEPHO Nyulle, Yec y AeTel, He nonyyvasumnx CIC (puc.2.).
Haunbonbwun agpdekt npumeHeHms CIIC gano y getent 4o 3 net, oco6eHHO B
rpynne ¢ 'B go 6-12 mecsiueB: B 83,3% cnyyaeB Habnioganock BOCCTAHOBMEHME A0
HOpMarnbHbIX MoKasaTenen puan4eckoro pasBuUTUs, YTO AEMOHCTPUPYET BLICOKYIO 3d-
dekTnuBHOCTb CJ1C B yCrOBUSIX paHHETO BbISIBIIEHUS U KOPPEKLUN HYTPUTUBHOWM HEZOCTa-
TOYHOCTM.
PucyHok-3
YacTtora BOHI1 y gete ¢ MykoBUCLMA030M, NOMy4aBLUNX UCKYCCTBEHHOE BCKapM-
nuBaHue Ao u nocrne npumeHeHus CJIC

50
42,9 42,9

40

30 28,6

20 14,2

14,2
10 14,2 14,2

Hopma Nerean ct.BIHN CpegHan cT.BIHMN Tramenan cr.63HN

g [0 C/IC  ss=g==[locne CNC

PucyHok-4
YacTtota BOHI y geten ¢ mykoBucumaosom, nony4yaswmx 'B go v nocne npume-
HeHus CJIC
60
50
40
37,5
30
20 20,8
10 10,6
0 6,4
Hopma Nerkaa cr.B3HN Cpenuaa cr.B3HN Tamenaa ct.B3HN
e Jlo CNC s==[locne CNC

Y peten ¢ nérkummn n cpegHumm cteneHsamm BAHI B Bo3pacte 1-3 net n 3-7
net npumeHeHune CJ1C cnocobcTBOBano crabunmsaumm COCTOSIHUS U MpeaoTBpaLLEeHNIO
nepexoda B Tsbkénble hopMbl, YTO NOAYEPKMBAET npodumnakTmudeckmuii noteHuman CJiIC
npyv yMepeHHbIX HapyLleHuaxX NuTaHus. Y geten ¢ anutenbHocTelo B go 12 mecsues,
HEeCMOTpPS Ha Bblpa)xeHHOCTb AedumumTta, CIIC cnocobecTBOBana YacTMYHOM KOMMEHca-
uum BOHIT 1 yny4ylweHnio AMHaMUKK Y OTAEMNbHbBIX NaUMEHTOB, OCODEHHO NpuW NErkon u
CpedHel CTEeNEeHN TSHXKECTMW.

Kak BugHO n3 pesynsratoB, Ha AOCTWXeHue Gonbliero agpdpekta npumMeHeHus
CJIC BaxkHOe 3HayeHMe UMEKT XapaKTep BKapMIiMBaHUsS OETel B NepBble 2 roga xXus-
HW 1 Bo3pacT pebEHKa Ha MOMEHT Hadana BMelLaTenbCTBa: rpyaHoe BCKapMivBaHue ¢
poxaeHus, 4o 6 mec. n bonee, a Takke paHHeE Ha4ano HyTPUTUBHOW NOAAEPXKKN C MpU-
mMeHeHnem CJ1C, obycnaenusatoT 6oree BbICOKME LLaHChl HAa JOCTUXKEHME HOPMAIIbHOMO
PU3MYECKOro pa3BUTUS ETEN N TEYEHNS] MYKOBMCLIMAO03A.

[ns oueHkn acbdekTneHocTn CI1IC Ha nokasatenu rM3nyecKkoro pasBuTus, B 4acT-
HocTu VIMT, Mbl ucnonb3oBanu Kpocc-Banuaauuto, Ans npoBefeHus Ucnorb3oBanach
CcTaHOapTHas cxeMa c pa3buBkor Ha 5 dongos. B npouecce paboTbl ¢ AaHHbIMK OeTEN
C MyKOBUCLMO030M, KOTOpbIe noryyanu ne4ebHyo cMecb, BCe naumeHTbl Obinm cny4van-
HbIM 06pa3om pasgeneHsbl Ha NATb paBHbIX rpynn (pongos) (puc.6). Kaxabii dong nc-
nosb3oBarics nNoo4YepeaHo B Ka4ecTBe TECTOBOM BbIOOPKM, B TO BPEMS KaK OCTaBLUMECS
yeTbipe honga ucnonb3oBanuck Ana obyvyeHnss mogenu. Taknum obpasom, Kaxkabii naum-
€HT ObIN BKITHOYEH B TECTOBYIO BbIOOPKY OAMH pas.
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lMpoBeneHHas Kpocc-Banuaaumst MOAENM Ha AaHHbIX OeTel C MYKOBMCLIMAO30M,
nonyyatoLmx ne4yebHyo cMecb, Nokasana ygoBreTBOPUTENbHbIE pe3ynbTaTthl, KOTOpble
noaTeepxaatoT 3PEKTUBHOCTE NPELTIOKEHHON MOAENM A1 ANArHOCTUKN COCTOSTHUSA U
neveHuns naumeHToB. CpegHue 3Ha4YeHMsT METPUK, TakMX Kak ToYHOCTb (Accuracy-77%),
yyBCTBUTENbHOCTL (Precision-91%), cneumdwnyHocTe (Recall-75%) n F1-Score-82%,
YyKa3blBalOT Ha BbLICOKOE KadecTBO paboTbl Mogenu, nogTBepXaatT 3hEEeKTMBHOCTb
npegnoXeHHON MoAenn Anst OLEHKM COCTOSIHMS naumeHToB u UMT.

CpaBHUTENbHBIN aHanM3 BMOXMMUYECKUX UCCIe0BaHNIA CBUOETENLCTBYET O MO-
NOXMWTENbHBIX pesyrnbraTax B AUHAMKKE KOMMIIEKCHOro nedeHuns npumernenus CJIC. Tak,
OTMeYaeTcs AOCTOBEPHOE MOBbLILLEHME TaKMX NoKa3aTenen, Kak ypoBeHb obLero 6enka,
kanbuus, ButammHa D. [JaHHble npeactaBneHsl B Tabn. 1.

MonoxuteneHoe BMMSHWE Ha HYTPUTMBHLIA CTATyC U TEYEHUE MYKOBMCLMAO3A
BKITHOYEHUS] B KOMMIEKCHOE reveHne mykosucumgosa CJIC Ha ocHoBe ruapanu3artoB
Oenka NoATBEPXKAAETCSA TaKKe CHMKEHNEM cTabunuaaumen TedeHnss 3abonesaHus, co-
KpaLleHnem BpemMeHn npebbiBaHns OonbHbIX B cTaumoHape Ha 3,5+1,08 gHewn (p<0,05).

Tabnuua-1
Brnoxumunyeckue nokasarenu y getem ¢ MykoBUCLMOO030M Nnpu npumeHeHum CIIC

Mokasarenb Ho neyenusn Mocne nevyexnus
O6wwin Genok 59,20+1,40 63,10 + 1,20*
AnbOyMuH 32,95+1,12 38,40 + 1,05
[mioko3a 3,89+0,84 4,30 + 0,45
ANT 41,7249,35 32,90 + 6,80
ACT 48,1049,24 41,50 £7,10
Kanbuui 2,02 £ 0,07 2,20 + 0,06
ButamuH D 19,32+4,15 43,85 + 10,20*
nar 549,83+49,65 420,20 + 62,40*

MpumeyaHne:*p<0,05- 4OCTOBEPHOCTb pasnMunin Mexagy nokasarenamu o u no-
cne npumeHeHus CJ1C

Takvm obpasom, NpMMeHeHne B KOMMIEKCHOM fIeYEeHNM MYKOBMCLMAO03a CMecen
Ha OCHOBe rngpanu3atoB Oenka okasbiBaeT aPPEKTVBHOE BMUSHNE HA TEYEHMUE MYKO-
BMCUMAO3a U HYTPUTUBHbLIV CTaTyC AeTen: y AeTen BCeX BO3PacTOB YMEHbLUUIUCH a-
nobbl, yny4ywmnnucb KnuHudeckne n nabopaTopHble nokasaTtenu (MoBbICUICA YPOBEHb
obuwero G6enka u ButammHa D), a Takke gaHHbIE OCHOBHOrO nokasartensa HyTPpUTUMBHOIO
cratyca — BOHIT, yactota koTopon ymeHblumnach Ha 17,9%, B TOM yncne Tsbkenas cre-
neHb — Ha 12,7%, cokpaTunock Bpems NnpebbiBaHMSA OETEN B CTauuoHape.

O6cyxpaeHue. NonyyeHHble AaHHble y6eauTensHO 4EMOHCTPUPYOT 3HAYMMOCTb
rPYAHOro BCKapMnvMBaHUs kak 6a30BOro KOMNOHEHTa HyTPUTUBHOWN NOSOEPXKKN y AeTen C
MykoBucumnao3oM. OcobeHHO OTHETNNBO NOoNOXUTENbHLIN 3ddekT B npocnexmnBaeTcs
npu ero NpPoaoMKUTENBHOCTU B NepBble 6 MecsLeB-12 MecdAueB: B JaHHOW noarpynne
dukcrpoBanmcb Hambonee ctabunbHble nokasatenu U3NYecKoro pas3BuTUL, a Aond
TSHKENBIX opM BENKoBO-3HEPreTUYECKON HeJoCcTaTodHOCTUN NuTaHusa (BOHI) 6bina mu-
HUManbHOW. JTO cornacyeTcsi C AaHHbIMU psida aBTOPOB, NOAYEPKUBAKOLLNX 3HAYEHME
9KCKIMIO3UBHOMO FPYAHOrO BCKApMIMBAHWS B NepBble MeCHALbl XU3HW 5119 UMMYHHOW U
MeTabonnyecKkomn 3alLmTbl OpraHu3ma B YCroBUSIX XPOHUYecKon natonorum [1,4].

Tem He MeHee, gaxe npu agekBaTHOW NPoOLomKMTENbHOCTM B, npn Hann4ymm Bbl-
pakeHHOW HYTPUTUBHOW HEOOCTaTOMHOCTU OOHUMMW TOMbKO €CTECTBEHHbIMWU UCTOYHMKA-
MU nMUTaHnsa obecneunTb NOTpebGHOCTM pebGEHKa OKasblBaeTCa 3aTpyAHMTENbHO [2—6].
OT0 0COBEHHO XapakTepHO Ans AEeTeW C yxe PasBUBLUMMUCH CPEAHUMMU U TSHKEMbIMU
dopmamu BIHTIT, y KoTopbix HapyLleH 6anaHc Mexay NoTPeBbHOCTbI0 B MaKpO- U MUKPO-
HyTpUEHTax 1 CNOCOBHOCTBLIO MX ycBamBaTb. B Takux cnyvasax ctaHOBUTCH HEOBX0AMMbIM
BHegpeHue cneumannsmpoBaHHbix nevebHbix cmecen (CI1C), cnocobHbix obecneunTs He
TONbKO 3HEPreTUYeCcKytd KOMMEHcaumo, HO M yrnyyllnTb MoKasaTenu aHTponoMeTpuu,
hepMeHTaTMBHOWN akTUBHOCTU 1 06Lwero metabonumama [3—7].

Haunbonee BblpaxeHHbIn addekT oT npumeHeHnss CIIC 6bin 3admkcmpoBaH B
MragLwmx BO3pacTHbIX rpynnax (4o 3 neT), YTO NoAYEPKMBAET MPUHUMUNMANbHYO BaX-
HOCTb CBOEBPEMEHHOIr0 BMeLLaTenbcTBa. B yacTHOCTKM, y AeTen ¢ NErkom u cpegHen
cteneHbto BOHI Habnioganock 3HaumTenbHOE yny4weHne (U3NYecKoro passBuTus, a
y 4acTu naumMeHToB — BOCCTaHOBMIEHME OO HOPMAaTMBHbLIX 3HaYeHun BAZ. B ctapumx
BO3paCTHbIX rpynnax (oT 4 NeT 1 Bbille) NOnoXuTensHasa guHaMmmka 6bina meHee Bbipa-
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YKEHHOW MW OTCYTCTBOBara, YTto, BEPOSATHO, CBSA3AHO C MO3OHNM Ha4YarioM KOppeKLmmn u
XPOHUYECKUM XapakTePOM HYTPUTUBHOWN HEQOCTATOYHOCTMU.

[ononHUTENBHO CTOUT OTMETUTb, YTO Yy AETEN C MYKOBUCLIMO030M, HAXOOUBLLINX-
Cs1 Ha rpyaHOM BckapmnuBaHum 0o 12 n 24 mecsues, 0COGEHHO C TSXKENOW CTENEHbIO
B3HI, HecmOTpsi HA NOTEHUManbHO MPOSTIOHIMPOBAHHYO HYTPUTUBHYHO NOOOEPXKKY, CO-
XpaHANUchb NpusHaku geduvumTa, NpeMMyLLEeCTBEHHO B Nérkon dopme. 3TO ykasbiBaeT
Ha TO, YTo AnuTenbHOCTb B cama no cebe He ABnsieTCs rapaHTUeE ageKkBaTHOroO pusn-
4YeCcKOoro passuTus B ycnosusaix MB 1 TpebyeT perynspHon oLeHKN HYTPUTUBHOIO cTaTyca,
a nNpu HeobXxoaMMOCTY — LIENEBON HYTPUTUBHOW Tepanuun.

Takvm 06pa3oM, KOMMMEKCHbBIV NMOAXOA, COYETaLWMIA paHHee rpygHOe BCKapMin-
BaHME M CBOeBpeMeHHoe npumeHeHne CJIC, no3BonsieT AOCTUYb ONTMMAarbHbIX MoKa-
3atene OU3NYecKoro pasBuThsl, CHU3NUTb YacToTy TskéNbIX popm BAHII n noBbIcKTb
0o6LLUMIA NPOrHO3 y AeTeN C MyKOBUCLIMAO030M.

3akntoyeHue. [poBeaEHHOE NccneaoBaHve NO3BOMUITO BbISIBUTb 3HAYMMYHO B3a-
MMOCBSA3b MeXay ANUTENbHOCTbI0 TPYAHOro BCKApMMBaHUS M YPOBHEM (OU3MYECKOTO
pasBUTUSA y OETEN C MYKOBUCLMO030M. YCTaHOBIIEHO, YTO HaubonbLUlee KONMYeCcTBO Cry-
YaeB HOpPMarnbHOro U3NYECKOro PasBUTUS U MUHMMarlbHas BbIpaXXEHHOCTb OEnkoBO-3-
HepreTu4eckon HegocTtatodHocTu NuTaHua (BOHIT) xapakTepHa Ans geTen, nonyyaBLUmMX
rpyaHoe BCKapMivBaHue B TedeHue nepBbix 6-12 mecaueB XunsHu. [Npu 3ToM BbIsIBNEH
OTYETNMBBIV AONTOCPOUHbIN 3dEKT paHHero 'B, nposiBnsoWwmiics B CTabunbHbIX Noka-
3aTensx pocTa M Macchl Tena AeTeln B CTapLUMX BO3PACTHbIX rpynnax.

Tem He MeHee, faxe NpW afiekBaTHOW NpofosmkuTensHocTn B, y 3HauMTensHON
4YacTy NaLMEHTOB COXPAHSANUCH NPU3HAKN HYTPUTMBHOW HEQOCTATOMHOCTM, YTO nog4vép-
KnBaeT HeobXx0OUMOCTb PaHHEro BbISIBMEHUSA U KOPPEKUMM HapyLleHun nutaHus. Bee-
OeHVe cneumanmanpoBaHHbix nevebHbix cmecer (CJ1C) NnpoaeMOoHCTPUPOBano BbICOKYH
3pheKTUBHOCTbL, OCODEHHO Yy AeTen mnagwero Bo3pacTta (1-3 roga), B Buge Boccra-
HOBIIEHMS UMW yNy4lleHns nokasartenen oruanyeckoro passuTus. Y ctaplumx geTen Ha-
ontoganacbk cTabunusaumns COCTOSIHUS, OQHAKO BbIpaXXEHHON NMOMNOXUTENbHOW ANHAMUKA
OTMEYEHO He ObIno.

Takum obpasom, Hanbonee pe3ynsTaTMBHOW CTpaTerMen BeAeHUs OeTen C MyKO-
BMCLMA0O30M SBNSAETCA KOMOWHWPOBAHHBLIN MOAXOA, BKMKYAOWMIA ONTUManbHYy Mpo-
OOMKUTENBHOCTL MPYAHOrO BCKApPMITMBAHMSI U CBOEBPEMEHHOE B KOMMIEKCHYHO Tepanuio
BBeOEHNE cneunannanpoBaHHbIX Ne4ebHbIX CMecen Ha OCHOBE ruapanusata 6enka npu
Hanuyun npuaHakoB BOHI. Takon nogxond NO3BONSAET CYLECTBEHHO YMyYLWUTb HYTpU-
TUBHbIN CTaTyC, 3aMeLNUTb NPOrpeCcCMPOBaAHNE OCITOXXHEHMIN 1 MOBBLICUTH KAYECTBO XKN3-
HW NAUMEHTOB C XXM3HEOYrpoXalLWmnm opdaHHbIM HacreCTBEHHO-FeHETUYECKUM 3a60-
neBaHVeM, Kakum SIBNSIeTCA MyKOBUCLMOO03.
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