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Abstract.

Introduction. Childhood and adolescent obesity is one of the most important
medical and social challenges in modern pediatrics and pediatric cardiology. The increasing
prevalence of abdominal obesity is accompanied by a growing incidence of arterial
hypertension, insulin resistance, dyslipidemia, and early cardiovascular disorders. Despite
numerous studies, the relationships between clinical, metabolic, and cardiovascular
alterations in obese children remain insufficiently understood, emphasizing the need for
a comprehensive assessment of cardiometabolic risk factors. Objective. To investigate the
clinical and metabolic characteristics of children with obesity, evaluate the relationships
between anthropometric parameters, disorders of carbohydrate and lipid metabolism,
arterial hypertension, and cardiovascular changes, and determine the structure of metabolic
syndrome components in pediatric patients. Materials and Methods. A prospective clinical
and laboratory study included 55 children aged 10-18 years with exogenous constitutional
obesity. The control group consisted of 20 age-matched healthy children. All participants
underwent comprehensive clinical examination, anthropometric assessment, body mass
index calculation, waist circumference and waist-to-hip ratio measurements, blood pressure
evaluation, electrocardiography, and biochemical investigations including carbohydrate
and lipid metabolism parameters, serum uric acid, immunoreactive insulin, and HOMA-IR
index determination. Statistical analysis included correlation analysis between clinical and
laboratory variables. Results and Discussion. Children with abdominal obesity and arterial
hypertension demonstrated an earlier onset of the disease, accelerated physical growth and
pubertal development, a higher prevalence of functional cardiovascular abnormalities, and
persistent elevation of arterial blood pressure. Disorders of carbohydrate metabolism were
detected inapproximately one-third of the patients and were accompanied by elevated HOMA-
IR values, indicating insulin resistance. Hypertriglyceridemia, increased total cholesterol
and low-density lipoprotein cholesterol, together with reduced high-density lipoprotein
cholesterol, were significantly more common in children with abdominal obesity. Serum
uric acid concentrations were increased and showed significant positive correlations with
body mass index and blood pressure. Correlation analysis demonstrated close associations
between obesity severity, carbohydrate and lipid metabolism disorders, hyperuricemia, and
cardiovascular abnormalities, confirming the common pathogenetic mechanisms underlying
metabolic syndrome and cardiovascular disease in obese children. Conclusion. Children with
abdominal obesity, particularly those with concomitant arterial hypertension, exhibit the
most pronounced clinical, metabolic, and cardiovascular abnormalities. The development
of insulin resistance, dyslipidemia, hyperuricemia, and functional cardiovascular changes
is closely associated with increasing obesity severity and elevated blood pressure. These
findings highlight the importance of early identification of metabolic syndrome components
and comprehensive assessment of cardiometabolic risk factors to prevent long-term
cardiovascular complications in obese children.

Key words: obesity, abdominal obesity, arterial hypertension, metabolic syndrome,
insulin resistance, children.

Introduction. Childhood and adolescent obesity has become one of the most
important public health challenges worldwide. The increasing prevalence of obesity, together
with the growing incidence of arterial hypertension and metabolic abnormalities affecting
carbohydrate and lipid metabolism, highlights the importance of investigating metabolic
syndrome (MS) in the pediatric population [ 2.3.6].

Although numerous studies have examined metabolic syndrome in adolescents
and a limited number have focused on younger children, many pathogenetic mechanisms
underlying its development remain insufficiently understood. Furthermore, the application
of the International Diabetes Federation (IDF) diagnostic criteria to pediatric patients
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remains controversial. One of the major limitations is the absence of universally accepted
definitions of abdominal obesity in children, despite its recognized role as the principal
component of metabolic syndrome and an independent predictor of future metabolic and
cardiovascular complications in adulthood [1.5].

Arterial hypertension represents one of the key components of metabolic syndrome.
Children with concomitant obesity and hypertension are at particularly high risk of developing
persistent metabolic disturbances and cardiovascular diseases later in life. Therefore,
this group represents an important target population for investigating the mechanisms
responsible for the development and progression of obesity-related cardiovascular and
metabolic complications [4.7].

Aim of the Study: The aim of this study was to identify the clinical and metabolic
characteristics of children with obesity and arterial hypertension and to determine the
prevalence and structure of metabolic syndrome components in this patient population.

Materials and Methods

A total of 55 children with exogenous constitutional obesity were enrolled in this
study. Patient selection was based on the presence of overweight or obesity, defined as a
body mass index (BMI) and waist circumference above the 97th percentile for age and sex
according to the World Health Organization (WHO) growth standards (2006). The study
population included 30 boys (55%) and 25 girls (45%), aged 10-18 years, with a mean age
of 14.35 £ 0.21 years.

All participants underwent a comprehensive clinical examination using standard
pediatric assessment protocols. Anthropometric evaluation included measurements of body
weight, height, BMI (Quetelet index), waist circumference (WC), and hip circumference (HC).
BMI was interpreted using age- and sex-specific percentile reference values recommended by
the WHO (1998). The waist-to-hip ratio (WHR) was calculated as an indicator of abdominal
fat distribution. Abdominal obesity was defined as a WHR greater than 0.85 in girls and
greater than 0.90 in boys, in accordance with the International Diabetes Federation (IDF)
recommendations.

Based on fat distribution and blood pressure status, children with obesity were
divided into two principal groups. Group I included 17 children with generalized obesity
but without abdominal fat accumulation. Their mean waist circumference was 80.11 + 1.36
cm, and the mean WHR was 0.87 + 0.01. Group II consisted of 38 children with abdominal
obesity, characterized by a mean waist circumference of 99.82 + 1.30 cm and a mean WHR
of 0.92 * 0.009. Within this group, 20 children had normal arterial blood pressure (Group
[1A), whereas 18 children had confirmed arterial hypertension (Group IIB). The differences
in WHR between Groups I and II were statistically significant (P < 0.05).

The overall mean BMI of the study population exceeded the 97th percentile and was
31.27 + 0.51 kg/m?, ranging from 23.5 to 47.2 kg/m?. Children in Group I had a mean BMI of
28.85 + 0.52 kg/m?, whereas those in Group Il demonstrated significantly higher BMI values
(35.37 £ 0.63 kg/m? P < 0.01).

The control group consisted of 20 healthy children without obesity (11 boys and 9
girls), with a mean age of 14.31 + 0.63 years. Their mean waist circumference was 64.0
1.51 cm, and the mean WHR was 0.81 = 0.02. WHR values differed significantly from those
observed in both Group I (P < 0.01) and Group II (P < 0.001). All children in the control
group were classified as Health Group I according to routine pediatric health assessment.
The mean BMI in the control group was 19.44 + 0.47 kg/m? (range: 18.2-20.4 kg/m?), which
was significantly lower than that of the study groups (P < 0.001).

Biochemical analyses included determination of fasting serum glucose using the
glucose oxidase method. Total cholesterol and high-density lipoprotein cholesterol (HDL-C)
concentrations were measured by enzymatic colorimetric assays. Low-density lipoprotein
cholesterol (LDL-C) and very-low-density lipoprotein cholesterol (VLDL-C) were calculated
using the Friedewald equation. Serum and urinary uric acid concentrations were determined
spectrophotometrically according to the method of Morimont and London (1982). Serum
immunoreactive insulin (IRI) levels were measured using enzyme-linked immunosorbent
assay (ELISA), and insulin resistance was assessed by calculating the Homeostasis Model
Assessment of Insulin Resistance (HOMA-IR) index using the standard formula [ 8].

Results and Discussion. The analysis of the clinical characteristics of children with
obesity demonstrated significant differences in the age of disease onset among the study
groups. In children with generalized obesity (Group I), the first signs of excessive weight
gain followed by the rapid development of obesity were most frequently observed between
12 and 14 years of age, corresponding to the onset of puberty. The mean age at disease
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manifestation in this group was 12.2 + 0.8 years. In contrast, children with abdominal obesity
(Group IIA) and those with abdominal obesity combined with arterial hypertension (Group
11B) exhibited a significantly earlier onset of obesity, occurring at 9.5 + 0.6 years and 8.9 £ 0.5
years, respectively (P < 0.01 compared with Group I).

Sex-specific analysis revealed differences in both the prevalence and timing of obesity
onset. Among boys, the highest proportion of obesity cases was recorded at 15-16 years
of age (36.6%), whereas the average age at disease onset was 8.3 + 0.5 years. In girls, the
greatest prevalence was observed between 13 and 14 years of age (36.6%), with obesity
developing significantly earlier, at a mean age of 7.4 + 0.3 years.

Anthropometric assessment showed that the body mass index (BMI) of all examined
children exceeded the 97th percentile for age and sex. The mean BMI for the entire study
cohort was 31.27 + 0.51 kg/m?, with values ranging from 23.5 to 47.2 kg/m?. Children with
generalized obesity had a mean BMI of 28.85 + 0.52 kg/m? whereas significantly higher
values were recorded in children with abdominal obesity (35.37 + 0.63 kg/m?; P < 0.01).

Waist circumference increased progressively with increasing severity of obesity.
In Group I, BMI demonstrated a weak positive correlation with waist circumference (r =
0.456), whereas no meaningful association was observed between BMI and the waist-to-
hip ratio (r = 0.341). Similar findings were obtained in children with abdominal obesity.
Waist circumference showed a significant positive correlation with BMI both in Group IIA
(r =0.640; P < 0.01) and Group IIB (r = 0.708; P < 0.01). In contrast, the waist-to-hip ratio
was only weakly associated with BMI (r = 0.124 and r = 0.199, respectively). These findings
suggest that waist circumference is a more reliable indicator of abdominal fat accumulation
in children than the waist-to-hip ratio, which is consistent with previous reports.

Evaluation of arterial blood pressure revealed marked differences between the study
groups. In children with generalized obesity, systolic and diastolic blood pressure values
exceeded the age- and sex-specific 95th percentile at the initial examination in four patients
(23.5%). However, elevated blood pressure was not confirmed on repeated measurements,
and these cases were therefore classified as white-coat hypertension. Among children with
abdominal obesity, white-coat hypertension was identified more frequently, affecting 11
patients (28.9%). In addition, 18 children (47.3%) fulfilled the diagnostic criteria for Grade
1 arterial hypertension and were assigned to the subgroup with abdominal obesity and
hypertension. In these patients, both systolic and diastolic blood pressure values consistently
exceeded the 97th percentile for age and sex.

Correlation analysis demonstrated a significant positive relationship between BMI
and blood pressure. In children with generalized obesity, BMI correlated with systolic blood
pressure (r = 0.602) and diastolic blood pressure (r = 0.589). Similar associations were
observed in Group IIA (SBP: r = 0.618; DBP: r = 0.602), while the strongest correlations were
identified in children with abdominal obesity and hypertension (SBP: r = 0.701; DBP: r =
0.658).

Assessment of physical development showed that accelerated linear growth was
common among obese children. Tall stature was identified in 17 children (47.0%) with
generalized obesity and in 19 children (50.0%) with abdominal obesity. Within the abdominal
obesity group, tall stature was observed in 12 children (60.0%) without hypertension and in
seven children (38.8%) with concomitant arterial hypertension.

Dermatological examination revealed characteristic obesity-associated skin
manifestations. Striae, ranging in color from pale pink to dark purple and predominantly
located on the abdomen, shoulders, and thighs, were identified in 29.4% of children with
generalized obesity. Acanthosis nigricans was observed in 11.7% of these patients. Among
children with abdominal obesity, the prevalence of these cutaneous findings was comparable
between subgroups: striae were detected in 35.0% of patients without hypertension and
33.3% of those with hypertension, whereas acanthosis nigricans was present in 15.0% and
16.6% of patients, respectively.

Assessment of pubertal development according to the Tanner classification (1969)
demonstrated that the majority of both male and female adolescents with obesity had
reached stages IV and V of sexual maturation. Children at Tanner stage I were virtually absent
from the study groups, indicating that obesity was predominantly diagnosed during the later
stages of pubertal development.

Evaluation of health-related quality of life revealed that recurrent headache was
the most frequently reported complaint among obese children. Headaches were typically
associated with emotional stress and occurred predominantly during the afternoon and
evening. This symptom was reported by 70.5%, 80.0%, and 88.8% of children in Groups
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I, IIA, and IIB, respectively, whereas only 20% of children in the control group experienced
occasional headaches.

Episodes of discomfort or tingling sensations in the precordial region were also
commonly reported. Such symptoms occurred both at rest and during physical activity and
were observed in 29.4%, 35.0%, and 44.4% of patients in Groups I, II1A, and IIB, respectively.
In contrast, only 10% of children in the control group reported transient cardiac discomfort
associated with emotional or physical exertion.

Electrocardiographic examination identified functional cardiac abnormalities in a
considerable proportion of obese children. Sinus tachycardia and/or sinus bradycardia were
detected in 15 patients (21.8%). An ectopic atrial rhythm, which converted to accelerated
sinus rhythm upon assuming the upright position, was observed in four children (7.2%).
Incomplete bundle branch block was diagnosed in six patients (10.9%). In the control group,
sinus rhythm disturbances were detected in only one child (5.0%), while incomplete bundle
branch block was likewise identified in one participant.

The worldwide increase in childhood obesity has been accompanied by a growing
prevalence of metabolic syndrome (MS). Depending on the diagnostic criteria applied, the
reported prevalence of MS in children and adolescents ranges from 0.4% to 25%. Therefore,
one of the principal objectives of the present study was to evaluate the frequency and
characteristics of metabolic syndrome components among children with obesity[9,10].

Analysis of carbohydrate metabolism demonstrated that the mean fasting glucose,
postprandial glucose, and immunoreactive insulin (IRI) concentrations remained within the
normalreferencerangesinall study groups. Nevertheless,the HOMA-IR index was significantly
elevated (P < 0.05), indicating the presence of insulin resistance despite apparently normal
glycemic parameters. Furthermore, fasting glucose, postprandial glucose, and IRI values
increased progressively with increasing severity of obesity and were significantly higher
than those observed in the control group (P < 0.05) (Table 1).

Table 1. Indicators of Carbohydrate Metabolism in the Study Groups

Parameters Control Group Group | Group lIA Group IIB
Fasting plasma 3.25+0.41 4.02 +£0.68 4.92 +£0.52 5.08 +0.41
glucose (mmol/L)
2-hour postprandial | 6.07 £ 0.52 6.62 +0.61 7.02 £ 0.55 7.94 £0.51
plasma glucose
(mmol/L)

Serum insulin (uIU/ | 7.89 £+ 0.80 9.36 £ 0.80 10.91 £ 0.80 10.97 £+ 0.98
mL)
HOMA-IR index 2.57+0.83 2.89+0.83 3.68+0.78 439+ 211*

Note: P < 0.05 compared with the control group.

Evaluation of the prevalence of carbohydrate metabolism disorders showed elevated
fasting plasma glucose in 17.6%, 20.0%, and 27.7% of children in Groups I, IIA, and IIB,
respectively. Elevated postprandial glucose concentrations were identified in 5.8%, 15.0%,
and 22.2% of patients in the corresponding groups. Increased serum immunoreactive insulin
levels were detected in 23.5%, 25.0%, and 27.7% of patients, respectively. No clinically
significant carbohydrate metabolism abnormalities were observed in the control group;
however, two children (10%) demonstrated mildly elevated HOMA-IR values due to fasting
glucose and insulin concentrations approaching the upper limit of the normal range.

Abdominal obesity represents the principal clinical manifestation of metabolic
syndrome and is strongly associated with disturbances in lipid metabolism, particularly
hypertriglyceridemia. Similar findings were obtained in the present study. Overall,
approximately one-third of obese children exhibited abnormalities of lipid metabolism.

Hypertriglyceridemia was identified in 29.4%, 30.0%, and 38.8% of patients in Groups
I, 1A, and IIB, respectively. Mean triglyceride concentrations were 1.56 + 0.25 mmol/L, 1.92
0.16 mmol/L, and 2.30 * 0.23 mmol/L in the respective groups.

The dyslipidemia associated with metabolic syndrome is characterized by elevated
total cholesterol and low-density lipoprotein cholesterol (LDL-C), accompanied by reduced
high-density lipoprotein cholesterol (HDL-C). This lipid profile substantially increases the
risk of future cardiovascular disease, including coronary artery disease and myocardial
infarction. Moreover, dyslipidemia promotes the accumulation of atherogenic lipoproteins,
increases blood viscosity and peripheral vascular resistance, and contributes to the
persistence of elevated arterial blood pressure[12.13.14].

http://doi.org/10.56121/2181-2926-2026-5-4-1392-1397

1395


https://ijsp.uz/index.php/journal/index
https://portal.issn.org/resource/ISSN/2181-2926
http://doi.org/10.56121/2181-2926-2026-5-4-1392-1397

International Journal of Scientific Pediatrics ISSN 2181-2926 (Online)

Elevated or borderline total cholesterol concentrations were detected in 35.2%,
35.0%, and 44.4% of children in Groups I, I1A, and IIB, respectively. Mean total cholesterol
levels progressively increased with abdominal obesity, reaching 4.56 * 0.58 mmol/L in
Group I, 5.01 + 0.33 mmol/L in Group IIA, and 5.76 * 0.52 mmol/L in Group IIB, all of which
exceeded the values recorded in the control group.

A reduction in HDL-C concentration was observed in 17.6%, 25.0%, and 22.2% of
children in Groups I, [1A, and IIB, respectively. Mean HDL-C levels were 1.22 + 0.12 mmol/L,
1.13 + 0.09 mmol/L, and 1.03 £ 0.07 mmol/L. Conversely, LDL-C concentrations increased
progressively with disease severity, averaging 3.04 + 0.23 mmol/L, 3.66 + 0.18 mmol/L,
and 4.14 + 0.39 mmol/L in Groups |, lIA, and IIB, respectively. Elevated LDL-C values were
detected in 29.4%, 35.0%, and 44.4% of patients.

Recent evidence suggests that hyperuricemia constitutes an additional component
involved in the pathogenesis of metabolic syndrome, including in the pediatric population.
In the present study, mean serum uric acid concentrations remained within the reference
range but were significantly higher than those of the control group. Serum uric acid levels
demonstrated significant positive correlations with both obesity severity (r = 0.592, P <
0.001) and arterial blood pressure (r = 0.446 and r = 0.369, P < 0.001).

Children with generalized obesity had a mean serum uric acid concentration
of 0.324 + 0.011 mmol/L compared with 0.180 + 0.013 mmol/L in healthy controls (P <
0.01). Hyperuricemia was identified in three children (17.6%) within this group, with a
mean uric acid concentration of 0.366 + 0.010 mmol/L. Among children with abdominal
obesity, hyperuricemia was detected in approximately one-quarter of cases, with a mean
concentration of 0.415 * 0.021 mmol/L and an overall group average of 0.369 * 0.012
mmol/L. The highest uric acid levels were observed in children with abdominal obesity
combined with arterial hypertension, in whom the mean concentration reached 0.398 *
0.130 mmol/L, while hyperuricemia was present in 55.5% of patients, with a mean value of
0.413 £ 0.030 mmol/L.

Conclusions. The present study demonstrated that abnormalities of carbohydrate
metabolism were identified in approximately one-quarter of children with generalized
obesity and in nearly one-third of those with abdominal obesity combined with arterial
hypertension. Disturbances of lipid metabolism were detected in approximately one-third
of patients across all obesity groups and were accompanied by elevated serum uric acid
concentrations. Increased uric acid levels showed significant positive correlations with both
body mass index (BMI) and arterial blood pressure, suggesting their close association with
the severity of metabolic disturbances [11,15,16].

Children with abdominal obesity and concomitant arterial hypertension exhibited
more pronounced clinical manifestations than those with generalized obesity alone. These
patients were characterized by accelerated linear growth, advanced pubertal development,
impaired quality of life, and a higher prevalence of cardiovascular abnormalities, including
functional cardiac disorders and persistent elevation of arterial blood pressure. These
findings emphasize the importance of early identification of metabolic and cardiovascular
risk factors in obese children to prevent long-term complications.
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AHHOTaNUA.

BBeaeHue. Bpoxx/1éHHbIE TIOPOKHU CEP/LA OCTAIOTCS OJHON U3 BEYIUX IPUYUH JeT-
CKOH 3260J1eBaeMOCTH W MHBaJUJHOCTU. OCcoByI0 aKTya/JbHOCTh Ipo6JieMa MpuobpeTaeT
B CBSI3U C yBeJIMUEHUEM [I0JIU TSKEJIBIX U KOMOMHHUPOBAHHBIX GOPM, HA CTPYKTYPY U Mpo-
IHO3 KOTOPBIX BJIUSIIOT pErMOHa/bHbIEe U ATHUYECKHe 0CO6eHHOCTH. [103TOMYy MOCTOSTHHBIN
MoHUTOpUHT BIIC BaxkeH [/is1 COBEpPLIEHCTBOBAHUS PAHHEW JAUArHOCTUKH, KapJHOXUPYP-
TUYEeCcKOU oMoy 1 peabunurtanuu getei. Lleab. OnpeesnTb 0CO6GEHHOCTH CTPYKTYPhI
BpOXKAEHHBIX MopokoB ceppua (BIIC) u kiMHMKO-aHaMHecTUYecKHe GaKTOpbl Y JeTeH,
npooIepupoBaHHbIX B O6JIACTHOM JETCKOM MHOTONPOQUIbHOM MEJULMHCKOM LEeHTpe
AnpmmxaHckol o6s1actu B 2021-2025 rogax. MaTepuasibl 1 METOABI. M ccienoBaHue mpo-
BeZileHo y 927 neteit ¢ BIIC, mosyyaBmiux yiedeHue B 2021-2025 rogax, U3 KOTopbix 497
OBLIN TPOOTIePUPOBaHbL. MeUIIMHCKAs JOKYMeHTanus Bcex 927 neTell npoaHaau3upoBa-
Ha peTPOCHEKTUBHO, a 128 fieTelt U3 0611eH BBIOOPKU JIOMOJHUTEIbHO 00C/IeJ0BaHbI IPO-
cneKTHBHO. OIleHHUBaAJMM CTPYKTYPY MOPOKOB, BO3PACT U MeCTO MPOKUBAHUS MALlUEHTOB,
KJIMHHUYECKHE MPOSIBJIEHHUS, COMYTCTBYIOI[ME COCTOSIHUS, 0OCOGEHHOCTH TeYeHUs] GepeMeH-
HOCTH U CeMeHHbIH aHaMHe3. /[y cpaBHEHUs] KOJIMUEeCTBEHHBIX I0Ka3aTeseld HUCI0J/b30-
Basn U-kpuTepuid ManHa-YuTHU u KpuTepuil Kpackesa-Yosnuca, kKaTeropuaabHbIX JJaH-
HbIX — KpuTepuil x* [IMpcoHa ¥ TouHbIH KpuTepuit Pumepa. CTaTUCTUYECKH 3HAYMMBIMU
cuuTa Iy pasnudus npu p<0,05. PeayabraTsl. Cpeay 497 npoonepupoBaHHBIX AeTeH Mpe-
ob6staziau AedeKT MEeXKeNyJ0YKOBOH neperopoaku (36,4%), OTKPBLITHIHA apTepUalbHbIN
npoToK (29,8%) u aedekT MexnpeacepaHol neperopoaku (20,9%). [Josis Terpaabl Pamio
coctaBuJia 5,8%, aTpUOBEHTPUKY/ISIPHOTO KaHaia — 3,0%, TpaHCIO3UIIUK MaruCTPaabHBIX
cocynoB — 2,2%. B 2023-2025 rogax yBeJIM4UJIach 10Jisl OTlepali M0 MOBOAY CJ0XKHBIX U
kputndeckux BIIC. Cpey KIMHUYECKUX MPOSIBJIEHUH OTMeYaJiCh IePUOPATbHbBIN [IUAaHO03,
JbIxaTeJIbHAasA U cepfiedHasi HeJ[OCTaTOYHOCTb. B aHaMHe3e MaTepel 4acTO BBISABJSJINCH
MH}EKIMH BO BpeMs1 6epeMEHHOCTH, FeCT03, HapylleHHe MaTOYHO-IIJIalleHTapHOT0 KPOBO-
TOKa M COMaTH4YecKue 3a60JIeBaHHs, A TaKXKe ObLJIM 3aperMCTPUPOBAHBI HACJIE/[CTBEHHAS
OTSATOIEHHOCTb U POJICTBEHHbIE 6paKkd. 3aK/II0UeHHe. B cTpyKType XUpypruiecku Kop-
purrpoBaHHbIX BIIC B AHAMXaHCKOW 06J1aCTH MPE06IaaloT AedeKT MeXOKe yI09KOBON
NEePEropo/iKy, OTKPBIThIN apTepuaJbHbIN MPOTOK U JlePeKT MeXKIpecepAHON TePeropos-
ku. [losiydyeHHbIE JaHHbIE 0G0CHOBBIBAIOT HEOOXOJMMOCTh PErMOHAJbHOTO MOHUTOPHHTA
cTpykTyps! BIIC, paHHe# AMarHOCTUKH, COBEPIIEHCTBOBAHUS MapIIPyTU3aLMH U MEXAMC-
LUIIJINHAPHOTO HAOJII0/IeHUs JIeTeH.

KimroueBble c/10Ba: BpoxJEHHbIE TOPOKH CEP/LA, AETH, CTPYKTYpPa IOPOKOB, KJITUHU-
YecKHe MpOosIBJIeHHs], aHaMHeCTHYeCKHe GaKTOpBI.

Structural Features And Factors In The Development Of Congenital Heart Disease In CHildren
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Abstract.

Introduction. Congenital heart disease remains a leading cause of childhood
morbidity and disability. The problem is becoming increasingly important because of the
growing proportion of severe and combined forms, whose pattern and prognosis may be
influenced by regional and ethnic factors. Therefore, continuous monitoring of CHDs is
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important for improving early diagnosis, cardiac surgical care, and rehabilitation. Objective.
To determine the structural characteristics of congenital heart defects (CHDs) and clinical
and anamnestic factors among children who underwent surgery at the Andijan Regional
Children’s Multidisciplinary Medical Centerin2021-2025.Materialsand methods. The study
included 927 children with CHDs treated in 2021-2025, of whom 497 underwent surgery.
The medical records of all 927 children were analyzed retrospectively, while 128 children
from the overall cohort were additionally examined prospectively. The structure of heart
defects, patients’ age and place of residence, clinical manifestations, comorbid conditions,
maternal pregnancy history, and family history were assessed. Quantitative variables were
compared using the Mann-Whitney U test and the Kruskal-Wallis test. Categorical variables
were analyzed using Pearson’s chi-square test and Fisher’s exact test. Differences were
considered statistically significant at p<0.05. Results. Among the 497 operated children,
ventricular septal defect (36.4%), patent ductus arteriosus (29.8%), and atrial septal defect
(20.9%) predominated. Tetralogy of Fallot accounted for 5.8%, atrioventricular canal defect
for 3.0%, and transposition of the great arteries for 2.2%. In 2023-2025, the proportion
of operations for complex and critical CHDs increased. The main clinical manifestations
included perioral cyanosis, respiratory failure, and heart failure. Maternal histories
frequently included infections during pregnancy, gestosis, impaired uteroplacental blood
flow, and somatic diseases; hereditary burden and consanguineous marriages were also
recorded. Conclusion. Ventricular septal defect, patent ductus arteriosus, and atrial septal
defect predominated among surgically corrected CHDs in the Andijan region. The findings
support regional monitoring of CHD patterns, early diagnosis, improved patient referral, and
multidisciplinary follow-up.

Key words: congenital heart defects, children, defect patterns, clinical manifestations,
anamnestic factors.

BBeaeHue. BpoxxieHHble IOPOKU cep/lia, 3aHMMas IMAUpPYIoliye MO3ULUU B CTPYK-
Type JeTCKOU MJaileHuecKol 3a60/1eBaeMOCTH U UHBAJIUJHOCTH, IpeJCTaBJISAIOT I7106ab-
HYI0 MeJIUKO-COLa/IbHY0 TP06JieMy BO BCeX cTpaHax Mupa [1]. 3a mociesHee cToseTHe B
Mupe HabJtogasncs poct pacnpoctpadHeHHoctH BIIC ¢ 0,6 B 1930-1934 rr. o 8-9,1 ciyvaeB
Ha 1000 >xuBopoxkeHHbIX nocsie 1995 r. [2]. Ilo ony6snkoBaHHBIM B 2021 rofy AaHHBIM
EBpomnelickoro perucrpa BpoxAeHHbIX NopokoB pa3BuTuss EUROCAT, yactora BIIC co-
CTaBJslJ1a 0KoJ0 2,5 % OT Bcex HOBOpoxAeHHbIX [15]. [To sanHbIM N. Salari et al. (2024),
pacnpoctpaHeHHOoCTb BIIC B My1afieHYecKoM Bo3pacTe Ha [J106aJbHOM YPOBHE COCTaBJIsIET
2,78 Ha 1000 xkuBopoxaAeHHbIX [11]. Haubosee yacTo BcTpeyaeMbIMU U 3HauMMbIMU BIIC ¢
TOYKH 3peHHUs BJUSHUA Ha II0Ka3aTeJ Iy 0011leCTBEHHOTO 3/J0POBbS ABJISIOTCS JePeKT Mex-
»)eslyouykoBoi neperopoaku (AMXKII), nebext mexnpecepfHoi neperopoaku (AMIIII),
OTKPBITBIN apTepuanbHbli npoTok (OAIl), TeTpasa ©asio U KJanaHHbIN CTEHO3 JIEFOUHOMN
aptepuu [7,8,12,13, 14, 17,18].

UccnenoBaHus no onpefeeHuo cTpyKTypbl BIIC B AMHaMUKe [103BOJIMIN BbIIBUTh
HapsAy ¢ reorpadUyecKMMM M pervoHaJibHble 0CO6eHHOCTHU. Tak, pe3yjabTaThbl JlaTCKOTO
HanuoHanbHoro peructpa BIIC ¢ 1977 no 2016 r. AEMOHCTPUPYIOT CYLeCTBEHHBIA POCT
BcTpeyaemoctu JJMIIIl 6e3 3HaYMMOro U3MeHeHUsl KOJu4YecTBa Jpyrux nopokos [9]. IT-
HHYecKasl TPUHA/JIEXKHOCTb B COBOKYITHOCTH C MECTOM MOCTOSIHHOTO IIPOXKHMBAHUSA CeMbH
TaKKe ollpeJieisieT pUCcK GopMUpOBaHHUA U pacnipocTpaHeHHOCTb BIIC y fneTel. Tak, B HeKo-
TOPBIX PerMOHaJIbHBIX UCCJIeJOBaHUSAX B AHIVIMU U Y3JIbCe, COTJIaCHO JJAHHBIM HallOHaJlb-
HOH 6a3bl BbIsIBJIEHa 60Jlee BbICOKAsl paCIpoOCTPaHEHHOCThb U cepbé3Hble BIIC y MiazieH1ieB
13 a3MaTCKoM U appoaMepHUKaHCKON ITHUYECKUX IPYIII, YeM ¥ MJla/leH1|eB U3 eBpPOoNeicKon
3THUYeCKOM rpyninsl [16]. PoccuiicKuMU yYeHbIMU BbISIBJIEHO, UTO B Pecniy6uirike Caxa (Sky-
TUs) HapsJy ¢ 0CO6eHHOCTAMHU 06pasa »KU3HU, ITHUYECKasd NPUHA/AJIEKHOCTb U YCJI0BUSA
MecTa IPOKUBAHUS UMeIOT BbICOKYI0 3HAUUMOCTb KakK ¢pakTop pucka ¢opmupoBaHus BIIC
[4, 6].

B HacTosillee BpeMs aKTyaJbHOCTb NpobJsieMbl BIIC o6Gyc/ioBjeHa He TOJIBKO LIU-
POKOM MX pacnpoCTPaHEHHOCTbIO, HO U TeM, YTO OTMeyaeTcsl TeHJeHIUs K yBeJIUYeHHI0
yZeJIbHOTO Beca 6oJiee TsKeblX, KOMOMHUPOBaHHBIX BIIC c yacTbIM He61aroNnpUATHBIM HC-
XO/IOM y2Ke B IlepBble Mecsalbl )KU3HH [3, 10]. B mocnenHee gecaTuieTve B MUPOBOU KapAu-
OXUPYPTUH 3a CYeT KapAUHAJbHbIX U3MEeHEeHUH, paclIMPUJIMCh BO3MOXXHOCTH NPOBeJleHNUs
XUPYPrudecKkoro jedyeHust BpOXKJeHHbIX TIOPOKOB Cep/lia Ha NepBOM IOZly XKH3HH, a KpH-
TU4YecKux U TspKesblx BIIC - B mepuos HOBOpoxkZeHHOCTH [2]. [IpuMeHeHNe COBpeMEHHBIX
XUPYPrudeckrux TeXHOJIOTUH B paHHEM NOCTHATaJbHOM IepHoJie 3HAaYUTeJbHO CHU3UJIO
ypOBeHb HEOHATa/IbHON CMEPTHOCTH, B TOM UHCJIe 10 IPUYMHAM TSXKeJbIX U KPUTUYECKUX
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BIIC [5].

Ha ocHOBaHUM BBIIIEU3/I0’)KEHHOI0, JIJIs1 TIOBBIIIEeHUs 3PEeKTUBHOCTU paHHEN Ju-
arHOCTHUKU U JiedeHUs JieTed co Bcemu Tunamu BIIC, oco6eHHO OKa3aHUS UM KapAHOXH-
PYPTrUYEeCcKON MOMOIIHU C MOCTeAYIOeNd peabuInTanel, He06X0AUMO MPOBe/IeHHE TTOCTO-
AHHOTO MOHUTOPHUHIA AUHAMUKH PacnpoCTpaHeHHOCTH U cTpyKTyphl BIIC kak Ha ypoBHe
CTpaHbl, TaK U PErHOoHa C Y4€TOM ero 0CO6eHHOCTEH.

Ilesbl0 HalIero UccaeA0BaHUSA SBUJIOCH ONpesiesieHHe 0COOEHHOCTEN CTPYKTYPHI
BPOXK/IEHHBIX TIOPOKOB CepAlLlA ¥ ieTeH, MpoonepupoBaHHbIX B 061aCTHOM JIeTCKOM MHO-
ronpopuJbHOM MeJULIMHCKOM IleHTpe AHIMKaHCKOH o6JiacTu Pecniy6/iMKy Y36€KHCTaH B
2021-2025 rogpr.

MaTepuasibl 1 MeTOABI UCC/ieJOBaHMS. VicciiejoBaHMe TpoBesieHO Ha 6a3e 06.1acT-
HOT'0 JIeTCKOTO MHOTOITPOQUIBHOTO MEIUIIMHCKOTO LeHTpa (manee — OJMMI]) AumkaH-
CKOH o6s1acTu Pecny6/Mku Y36eKucTaH U BK/Iodasno 927 aeteit ¢ passnydbeiMu BIIC, mo-
JIy4aBUIUX JieYeHHe B OT/eJleHUU KapAauoxupypruu B 2021-2025 rogax; 497 u3 HUX 6bL1a
BBINOJIHEHA XUpypruyeckas koppekuus. HMcciejoBaHHe COCTOSIO U3 PETPOCIEKTUBHOIO
Y TPOCHEKTUBHOIO 3TanoB. Ha peTpocrneKTUBHOM 3Tare MpoaHaJU3UPOBaHA MeJUIIUH-
cKasg JoKkyMeHTauust Bcex 927 netell. [IpocneKTUBHBIM 3Tal BKJOYaJ] KJIUHUKO-aHAMHe-
cTh4yeckoe obcenoBaHue 128 aeTel, BXOJUBIIMX B 0611yl0 BbIOOPKY. KosnyecTBeHHbIE
NoKasaTeJJ MpescTaBaeHbl kak M+SD, kaTeropuasbHble — Kak n (%). 1 cpaBHeHUs
KOJIMYeCTBEHHBIX [T0OKa3aTesedl B JIByX HE3aBUCUMBIX Ipynnax npuMeHsau U-kpurepuit
MaHHa-YUTHH, B Tpex U OoJiee HE3aBUCUMBIX Irpynnax — KpuTepuil Kpackesa-Yosiuca.
KaTeropuasbHble MoKasaTeJM CpaBHUBAJIH C OMOLIbI0 KpuTepus x> [lupcoHa, a npu Ma-
JIBIX O’KH/IAEMBIX 4aCTOTaX — TO4YHOro kpurtepus ®uiepa. CTaTUCTHYECKYI0 06pabOTKY
npoBoauau B nporpamme XLSTAT 2016. Paznuuust cuuTaau CTaTUCTUYECKU 3HAYMMbIMU
npu p<0,05.

Pe3sysibTaThl U 06CyxkAeHMe. /|y NpoBeJleHUsl aHaJIn3a AUHAMHUKHU COOTBETCTBY-
IOIMX MOKa3aTeJsied M0 0Ka3aHWI0 MeJUIMHCKONU momoIniy geTsaM ¢ BIIC Heo6xoquMo OT-
MEeTUTb, UTO OTAeseHUe Kapauoxupypruu OJMMI] AHam»kaHCKOM 06J1aCTH HAavaso CBOIO
JedaTtenbHocThb B 2019 roay. Jlo aToro BpeMeHU KapUOXUpyprudeckas noMouib JeTaM AH-
JIKAHCKOHM 06J1acTU B pecny6JIMKe 0OKa3blBajlach B OT/leIEHHUH IeTCKOW KapJuOXUPYpruu
Pecny6/iMKaHCKOrO CHELMaJIU3UPOBAHHOTO HAyYHO-MPAKTUUECKOTO MEJUIUHCKOTO IIeH-
Tpa XMpPYpPruM MMeHHU akazeMuka B. Baxujosa, HauuoHanbHOM [eTCKOM MeJWIIMHCKOM
1eHTpe, MHOrONPOGUIBLHON AETCKONW KJIMHHKe TallKeHTCKOT'0 TOCyJapCTBEHHOr0 Meau-
IIUHCKOTr0 YHUBepcuTeTa ([0 ceHTA6ps 2025 roga — K/IMHUKA TallKeHTCKOTr0 NeJuaTpH-
YeCcKoro MeJIJMIMHCKOTO0 HHCTUTYTA). B HacTos1mee BpeMs fieTH ¢ TskesibiMy BIIC mpu Heo6-
XOZIUMOCTH COTJIACHO CTaH/AapTaM, TaKXKe HalPaBJISIOTCS B JJAHHBIE YUPEXK/[eHUS.

B xone aHanusa ucropuit 6ose3nu geteit ¢ BIIC, nposieyeHHbIx 3a 5 yeT (B 2021-
2025 rozax), BBISIBJIEHO, UTO BCETO 3a 3TOT nepuo/ B otaeseHurd OMMIL] 66110 mpoJiedeHO
927 neteii c pasnnunbiMU BIIC, u3 koTopbix 497 (53,6%) feTsIM IpoOBeieHO XUPYpPrudeckoe
sedenue. B 2021 roay 6b110 posiedeHo 69 geTeld, U3 KOTopbix 63 pebeHka (91,3%) mosy-
YUJIM KaK KOHCEpPBAaTUBHOE, TaK M XUpyprudeckoe jedyenue. B 2022 rogy u3 182 nposieyen-
HBIX JleTel Xupyprudeckas koppeknus npoegeHa 110 (60,4%) netsam; B 2023 rony us 247
ZIeTel npoonepupoBaHo 114 (46,2%); B 2024 roay u3 216 neteit — 126 (58,3%); B 2025
rogy us 213 neteéi — 84 (39,4%) (tab.. 1). B 2023 roay 66110 2 eTaabHBIX CAy4asi, 4TO
coctaBusio 0,8% OT Bcex MpoJieYeHHBIX B JaHHOM roay fetei; B 2024 rogy — 3 (1,4%), a B
2025 rony — 7 (3,3%) sieTanbHBIX caydaeB. Bo Bce roJibl npeobJaZjaiu AETH U3 CeJIbCKOU
MecTHOCTU: B 2021 rogy — 79,7%, B 2022 rony — 86,8%, B 2023 rony — 90,3%, B 2024
rony — 89,4%, B 2025 rony — 87,8%. B naHHOM 1[eHTpe JIeYUITUCh AeTH PAaKTUIECKH U3
BCeX PallOHOB 06JIACTH.

Ta6auna-1. [letu c¢ BIIC, mosyyuBiive JiedeHHe B 06JIaCTHOM Z€TCKOM MHOTOIPO-
GUIBHOM MEeJUIIMHCKOM LieHTpe AHAMKAHCKOU obsiactu B 2021-2025 roapl.

Table-1. Children with congenital heart disease treated at the Regional Children's
Multidisciplinary Medical Center of the Andijan Region in 2021-2025.

Fogbl Bcero MecTo npoxuBaHus Mpoonepupo-BaHHbIEe
Fopopn Ceno Aetn
Abc. % Abc. % A6c. %
2021 69 14 20,3 55 79,7 63 91,3
2022 182 24 13,2 158 86,8 110 60,4
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2023 247 24 9,7 223 90,3 114 46,2
2024 216 23 10,6 193 89,4 126 58,3
2025 213 26 12,2 187 87,8 84 39,4
Bcero 927 1M1 12,0 816 88,0 497 53,6

B paspe3se 2 ropozioB u 14 palioHOB AHAMKAHCKOW 06J1aCTU Cpefd ONepUPOBaHHbBIX
nfeteii ¢ BIIC 3a nepuop 2021-2025 roioB Hau60/IbLIYIO 10110 COCTABUIIU [€TH, IPOXKHBAIO-
mue B AHAMxkaHcKkoM (11,6%), AcakuHckoM (9,63%), KyprantenunckoM (8,64%) u lllaxpu-
xaHCKoM (8,15%) paiionax. Hapany c geteMu c BIIC u3 AuamxaHCKoON 06/1aCTH, B JAHHOM
OZIMMLI nonyyaroT JieueHUe, B TOM YUCJIe U KapAUOXUPYyprudeckoe, AeTU ux PepraHckon u
HamaHraHckoi# o6sacTeld, Takxke U3 Kblproiackoil Peciy6inku.

AHanus nokasaresei 497 fgeTel, KOTOPbIM GbLIO MPOBEJEHO XUPYPrudecKoe jeye-
HUe, MI0Ka3aJ, 4To Npeobsasanu AeBodku (59,2%), 705 ManbuukoB cocTtaBuaa 40,8%. B
BO3pPACTHOM acleKTe AeTH epBOro roja *u3Hu coctaBuau 7,8%, 13-35 mecsanes — 31,8%,
3-7 netr — 31,4%, 8-12 net — 20,1%, 13-17 net — 8,9%. Heo6XoAHMMO OTMETHUTD, YTO
B TIepBble T'O/bl [T0CJIe OPraHU3al UM OT/e/leHUs] KapAUOXUPYPIruM ollepaTUBHOe JiedeHHe
JleTell paHHero Bo3pacTa, 0COGEHHO [0 OAHOTO rofa, GpaKkTU4YecKd He MPOBOAUIOCH. Tak,
34,9% peTteli 6b1IM IpoONIepUPOBaHbI B Bo3pacTe 3-7 JieT, 54,0% feTeil — B Bo3pacTte 8-12
JleT. B mocieHMe rofbl fA0Jis onepalyil y JeTell 60jiee paHHEro Bo3pacTa yBeJUYHUBaeT-
ca. Tak, B 2025 rozy o141 fAeTell, 0XBaueHHBIX Ha0J/I10leHHeM U OllepaTUBHBIM JiledeHHeM B
Bo3pacTe 70 3 JieT, cocTaBuia 58,13%, a B Bo3pacte o 7 jeT — 85,5%.

Puc-1. CTpyKTypa BpOX/JEHHBIX [IOPOKOB cepAlLa y AeTel, IPOONepPUPOBAHHBIX B
2021-2025 rozax B AHAMKaHCKOM obJiacTu Pecny6sinku Y36ekuctaH (%).

Fig-1. The structure of congenital heart defects in children operated on in 2021-2025
in the Andijan region of the Republic of Uzbekistan (%).
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AHanus ctpykTtypsl BIIC y feTelt, npoonepupoBaHHbIx B 2021-2025 roaax, nokasad,
YTO B TeuyeHHe 5 JIeT NepBble JiBe N03ULMU 3aHMManu Takue BIIC, kak fgedeKT Mexoxeny-
JloukoBoi neperopoaku — Q21.0 JIMXII (36,4%) ¥ OTKpBITBIM apTepHUaIbHbIM NPOTOK
— Q25.0 OATI (29,8%). Ha npoTsxkenun 2021-2022 rozos fosasa OAIl 6bl1a Bhlllle [OIH
JMKII, a ¢ 2023 roza Haub60JIbLIYIO A0OJI0 CpeAy POONePUPOBAHHbBIX COCTABJSIN JETH C
JAMXII (47,6%). TpeTblo NO3UILMIO B CTPYKTYpe 3aHUMaJ AedeKT Mexnpe/cepAHON nepe-
ropoaku — Q21.1 IMIIII (20,9%); B 2023 1 2024 rofax ero f0Jisi B CTPYKType yBeJUYNIach
v coctaBuna 27,2 u 27,0% cooTBeTCTBEHHO, cO cHUxKeHneM B 2025 roay g0 21,4%. loas uu-
aHOTHYecKoro nopoka — tetpazbl Panno (Q21.3) — B cpegHeM 3a 5 s1eT coctaBuia 5,8%, a
B 2025 rony — 10,7%. Kak BugHo u3 puc. 1, c 2023 rozja B CTpyKType yBeJUYUBaIacCh 0.5
TaKOTO0 MOPOKa, KaK aTpUOBEeHTPUKYAsApHbINA KaHal — Q21.2 ABK (c 1,8% B 2023 roay fo
11,9% B 2025 rogy), a Takke KpUTUYECKOT0 IOPOKA Cep/iLia — TPAHCIO3ULMU MarucTpasib-
HbIX cocyzoB — Q20.3 TMC (cootBeTcTBeHHO ¢ 1,7 10 8,3%). Kak BUHO U3 3TUX JAHHBIX,
B IMHaMHKe YBeJUYNBaJIACh [0 leTel CO CI0KHBIMHU, KPUTHUYEeCKUMH U KOMOWHHUPOBaH-
HbIMU NnopokaMu. Tak, 3a 2024-2025 rozbl NpoBeZieHbl CI0>KHbIE BBICOKOTEXHOJIOTUYHbIE
onepaunuy AeTsAM CO CJOXKHBIMH, KpUTUYECKHUMH U TAKUMHA KOMOWHHUPOBAaHHBIMU MOPOKa-
My, kak JAMKII u OAII, IMXKII u ctenos JIA, AMIIIT u OAII.

Pe3ysnbTaThl IpoCeKTUBHOTO UccaefoBaHus cpeau 128 aeteii ¢ BIIC nokasany, 4To
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BO3pacT JleTel Npu NepBUYHOM o6palleHuu coctaBua 32,55+21,95 mecsana (ot 3 fo 88 me-
csueB). B 3aBucHMOCTH OT BU/ja MOPOKa CpeJHUN BO3paCT JleTel NpY NepBOM MOCELIeHUH
B nopsiiKe y6bIBaHUs cocTaBuir: 50,92+20,46 mecsna — JIMIIIL; 41,80+22,84 mecsina — Te-
Tpaga Pamo; 40,63+19,98 mecama — JMXKII; 22,00+18,12 mecsina — OAIl; mpu koM6U-
HUPOBaHHBIX Nopokax — 10,75+4,72 mecsua (p<0,001 mo cpaBHEHUIO C U30JIMPOBAHHBIMU
nopokamu). Y ieTel c IeroyHo runepTeH3rueil BO3pacT NpY ePBOM MTOCEIeHUH COCTaBUII
7,83+3,82 mecsina (p<0,001). 3Tu faHHbIE CBU/IETENBCTBYIOT O TOM, YTO 4eM Tsikesiee BIIC,
TeM paHblile BO3HUKAIOT U TeM 60Jiee BbIpaXKEHHBIMU GbIBAIOT KJIMHUYECKHE TPOSIBIEHHS,
TpeOyIye o6palleH s 3a CTal[MOHAPHBIM JIeUEeHUEM.

AHasiu3 nokasaJ, 4YTO Ha NpoTsKeHUU Bcex 3Tux jeT y 10 peteit BIIC couyeTasncs c
cungpomoM /JlayHa (2,0%). [IpakTUyecku y Bcex jieTel 6bla aHeMUs], IPEUMYIeCTBEHHO
cpenHel cTeneHy TskecTH (95,4%). XapaKTepHBIMU KJIWHUYECKUMU MPOSIBJEHUSIMU ObIIH
nepuopaabHbIi uaHo3 (93,3%), npixaTesabHas (43,6%) u cepaedHad (39,2%) HegocTaTOY-
HOCTb.

[IpocrieKTUBHBIE HCCIeL0BaHNS BBIIBUJIM, YTO HauboJiee 4acTON NMaToJIoTHeN v Je-
Tell Bcex Bo3pacToB ¢ BIIC 6b1/10 nepyHaTaIbHOE NOPaXKEHHUE LeHTPAJIbHON HEPBHOM CU-
CTeMbl, 0COGEHHO NMPU IUAHOTHYECKUX, KOMOUHHUpoBaHHbIX BIIC, a Takke y feTel ¢ jieroy-
Hol runepTteH3uelt (p<0,001), uTo o6ycsoBIeHO PpaKTOpaMHU HEGJIATOMPUSITHOTO TeYEHUS
6epeMeHHOCTH 1 PO/I0BOT0 IEPHO/ia Y MaTepel JaHHOI'0 KOHTUHIeHTa JeTel. DaKTHYecKH
BCe MaTepHy BO BpeMsi 6epeMeHHOCTH IepeHeCcI BUPYCHble MHPEKITUY pa3JIMYHON 3THOJIO-
I'MY, a TakKe HHeKLMU MoueBbIBOAAILUX nyTel (30,5%) u kuueynsle nHGekuu (19,5%);
21,1% maTepelt cTpafaiv ceplleyHO-COCYAUCThIMU 3a60JieBaHUsAMHY, 17,2% — caxapHbIM
auabetoMm, 15,6% — ruHeKOJIOTHYEeCKUMU 3a60ieBaHUsIMU. Cpeiu paKTOPOB, OTATOL[A0-
WX TeYeHUe U UCX0J| 6epeMeHHOCTH, 6b11u recto3 (54,7%) 1 HapylleHWe MaTOYHO-IIJIa-
I[eHTapHOTo KpoBoTOKa (25,8%). Cpeau dakTopoB pa3Butus BIIC HemMasoBaxkHOe 3HaAYe-
HHUe UMeJia OTATOLeHHas HacJleACTBEHHOCTh: B 21,1% ciiyyaeB uMeJsiacb HacJeCTBEHHAs
otsarouieHHOCTH 110 BIIC, a B 11,7% c/y4yaeB — 10 APYTrUM CepAEYHO-COCYAUCTHIM 3ab0J1e-
BaHUAM. PoficTBEHHBIE CBSI3U MEX/y POAUTENSIMU OTMeudeHbl B 27,3% ciydaeB, IpU 3TOM
6suskopogcTBeHHble — B 11,7%. Y 30 (23,4%) maTepel npeAplayliue AeTH UMeU pas-
aunyHble BIIC.

TakuM 06pa3oM, peTPOCIEeKTUBHBIN U MPOCIEKTUBHBIN KJIMHUKO-aHAMHECTHYEeCKU N
aHaJIU3 MO JAaHHBIM /leTCKOro MHOTONPOQUIbHOT0 MEAUIMHCKOTO I[eHTpa AHIMKaHCKON
o6ustactu Pecriy6/iMKy Y36eKUCTaH CBU/IETE/NbCTBYET, 4TO y feTel ¢ BIIC oTMedaeTcs Bbico-
Kasl 4acTOTa IepUHATaJbHOTr0 MOpaXKeH!s [leHTPaIbHOM HEPBHOM CHCTEMBI, TOBBIILIEHHAS
nH}eKIMOHHas 3260/1eBaeMOCTb, aHEMHUS U APYTHE NPOSIBIeHUs XPOHUYECKOH I'MIIOKCHUY,
YTO CBAA3aHO € paKTOpaMHy He6IaroNpUSATHOrO TeYeHNs1 6epeMeHHOCTH Y MaTepel JaHHOT0
KOHTHHTEHTA JleTel, a TaKXKe C HacJIeICTBEHHOH OTATOILIEHHOCTbIO U POJICTBEHHBIMU CBSl-
35MU POJUTEJIEN.

BoiBOabBI

1. 3a mepuog 2021-2025 rogoB., no gaHHbIM 06J1aCTHOr0O MHOTOIPOPHUIBHOIO Me-
JUIUHCKOTO0 IeHTpa AHAMXKaHCKOH o6JiacTy, B cTpyKType BIIC, mo moBoAy KOTOPBIX OBLIN
IIPOOTIEPUPOBaHbl AeTH, mpeobaaganu JAMKII (36,4%), OAIl (29,8%) u AMIIII (20,9%),
3areM cieznoBaiad Tetpaja Paso (58%), ABK (3,0%) u TMC (2,2%). Kom6uHupOoBaHHbIE
nopoku coctaBuau 0,8%. B nunamuke ¢ 2021 no 2025 roj; B CTPyKType NpooINepUpoBaH-
HBIX JleTell 0TMeYasI0Ch YBeJUYEeHHUE JJOIH CA0XKHBIX, KPUTHYECKUX U KOMOUHUPOBAHHBIX
IIOPOKOB.

2. lna peten c BIIC xapakTepHbl HapyllleHUs, IPOABJAKIINECS B pe3yJbTaTe JblXa-
TeJIbHOU U Cep/leYHON HeJ0OCTAaTOUHOCTH, B 60JIbLIEN CTENIEHN BbIpaXKeHHbIE NPH CJI0KHBIX,
[[MaHOTUYECKUX MU KOMOMHUPOBAHHBIX MTOPOKAX, a TaKXe NMPHU HaJUYUM JIETOUHOU rumnep-
TEH3WHU. ITO, B CBOK OYepe/ib, CBSI3aHO C GaKTOpaMH HeOJIAarONpUSATHOTO TedyeHUs Gepe-
MEHHOCTH Y MaTepel JaHHOI'0 KOHTUHIeHTA JleTel, Hac/leCTBEHHOM OTATrOLeHHOCTBIO U
PO/ICTBEHHBIMU CBSI3SIMU POJUTEEH.

3. BeleykasaHHble JJaHHbIE CBUZETENbCTBYIOT, YTO B CBSI3U C aKTYaJIbHOCTBIO Op-
raHMW3alUu OKa3aHMUs Heo6xoAuMoM moMoiuu JeTsiM ¢ BIIC mpuoOpUTETHBIMU SIBJASIOTCS
HaJIn4ie MHOTONMPOQUIbHBIX COMAaTUYECKUX U XUPYPrUYECKUX MOo/ipa3/ie/leHuH, BKJI0Yas
KapAHOXUPypruyeckoe, MeXJUCLUIIMHAPHOW KOMaH/bl BbICOKOKBATHUGUIIMPOBAHHBIX
CHeLMaJMCTOB, a TaK)Ke NOCTOSAHHBI MOHUTOPHUHT 4acTOThbI U cCTPYKTYphI BIIC B peruone.

[Ipo3payHoCTb HccnenoBanus. UccaeoBaHre He UMEJIO CTIOHCOPCKOM MOAEPKKH.
ABTOpBI HECYT MOJIHYI0 OTBETCTBEHHOCTD 3a NPeioCTaBJIeHHEe OKOHYATEIbHON BEPCUH PY-
KOIIMCH B NIeYaTh.

Jexapanus o QUHAHCOBBIX U JJPYTHUX B3aUMOOTHOLIEHHUSX.

http://doi.org/10.56121/2181-2926-2026-5-4-1398-1404

1402


https://ijsp.uz/index.php/journal/index
https://portal.issn.org/resource/ISSN/2181-2926
http://doi.org/10.56121/2181-2926-2026-5-4-1398-1404

International Journal of Scientific Pediatrics ISSN 2181-2926 (Online)

Bce aBTOpbI NpUHUMAJIU y4acTHe B pa3paboTKe KOHIENIIUU U JU3alHa UCCle[0Ba-
HUsl ¥ B HallMUCaHUU pykonucd. OKOHYaTeJbHAs BepCHsi PYKONUCH Obljia 0100peHa BCEMU
aBTOpaMU. ABTOPbI He MOJIy4ad TOHOpap 3a UCCIe0BaHUE.
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BBegeHue. VY feTell ¢ BpOXKJEeHHBIMU OPOKaMHU CepAlia HapyLIeHUs KUILIEYHOIo
MUKPO6HOMA COMIPOBOXKAAIOTCSA U3MEHEHUEM er0 MeTab0/JIMYeCKON aKTUBHOCTH. Hanbosee
MHPOpPMaTHBHBIMU QYHKIIMOHAJIBHBIMU MapKepaMH 3TUX U3MeHEHUH SBJISI0TCS KOPOTKO-
1eroyYeyHble XXUpHble KUCJA0ThI. Lleab ucciegoBaHusa. M3yyuTh Bo3pacTHbIEe 0COGEHHO-
CTH NMPOAYKLHU KOPOTKOLENOYEYHBIX KUPHBIX KUCJIOT U QYHKIIMOHAJBHOTO COCTOSIHUS
KHIIIEYHOI'0 MUKpO6HOMa y JileTell paHHEero Bo3pacTa C BPOXK/IeHHBIMU IOPOKAMH CepAlia.
MaTtepuanbl U MeTOAbl. VccienoBaH Mpoduib KOPOTKOLLENOYEYHBIX KUPHBIX KHCJIOT
B KaJle JileTell paHHero Bo3pacTa C BPOXK/JEHHBIMU MOPOKaMHU CepAlia U 3/10pOBbIX JeTel
KOHTpPOJIbHOH rpynnel. Onpe/iesieHue aneTaTa, IponuoHaTa, 6yTHpaTa, CyMMbI U30KHCJIOT,
oTHoweHus1 M30Cn/Cn 1 aHa3pPO6GHOIr0 UH/EKCA BBINOJIHAIN METOLOM ra30’KU/AKOCTHOH
xpomaTtorpaduu o metoguke M./[. ApaaTckoit. [leT 66111 pacnpeie/ieHbl Ha BO3pacTHbIE
rpynmnbl: 0-6 MecseB, 6-12 MecsneB u 1-3 roga. Pe3y/ibTaThbl U UX 06CYKAeHUA. Y feTed
C BPOX/IEHHBIMU TIOPOKaMU Cep/ilia BO BCEX BO3PACTHBIX I'PYIINaX BbISBJIEHbl HapyLUIEHUSs
MeTab0JIMYeCKOW aKTUBHOCTH KHUIIEYHOI'0 MUKPOOGHOMA, XapaKTePU3YOLecs: CHUKEHU-
eM NpOAYKIUH 6yTUpaTa (MaKCUMasIbHO B 3,7 pasay JieTeit 6-12 MecsileB), YMEHbIIIEHUEM
coiep>KaHHsl MPONMOHATA, CHIPKEHUEM aHA3pOOHOTr0 HH/IEKCa U NOBbILIEHUEM OTHOLIEHUS
H30Cn/Cn, oTpaxkarwiero npeob/ajjaHie NMPOTEOJUTHIECKOTO MeTaboiM3Ma. BoisiBieH-
Hble U3MEHEHUs] CBUJETENbCTBYIOT O CHMXKEHUM aKTHBHOCTH OYTHpPAT-NPOAYLUPYIOLIUX
06JIMraTHBIX aHA3PO6OB, HapyIIeHUH CaxapoJUTHYecKod depMeHTaUUu U GOpMHpOBa-
HUU QYHKI[MOHAJIbHON MeTab0IuYeCKON HeJOCTaTOYHOCTH KUIIEYHOU MHUKPOOHOTHI. 3a-
KJ/II0YeHHue. Y /ieTell paHHEero Bo3pacTa C BPOXKJEHHBIMU NOPOKAMH Cep/ilia BbISBJIEHbI
BO3pacT-3aBUCUMble HapylleHHUs NMPOAYKIMHM KOPOTKOLENOYEYHBIX KUPHBIX KHCJIOT, Xa-
pakTepusyouuecs AebUIUTOM 6yTHpaTa U NPONHOHATA, YCUJIEHUEM NPOTEOJUTHIECKO-
ro MeTaboJiM3Ma U CHIKeHHeM QYHKIIMOHAJIbHON aKTUBHOCTH OGJIMTAaTHOW aHA3pOOHOMU
MHUKPOOUOTHIL.

KiioueBble c/10Ba: BpOXK/|eHHbIE TOPOKHU CEPAIIA, [IeTH PAaHHEr0 BO3pacTa, KUIIed-
HbIH MUKpPOOGHOM, KOPOTKOLENOYEeYHbIE }KUPHbIE KUCJIOTHI, alleTaT, IPONHOHAT, 6yTHpaT,
aHa3POO6HBIN MH/IEKC, AUCOHO03, Fa30KU/AKOCTHAs XxpoMaTorpadusi.
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Abstract.

Introduction. Children with congenital heart disease exhibit alterations in the gut
microbiome accompanied by changes in its metabolic activity. Short-chain fatty acids (SCFAs)
are considered the most informative functional biomarkers of these metabolic changes.
Objective. To investigate age-related characteristics of short-chain fatty acid production and
the functional state of the gut microbiome in young children with congenital heart disease.
Materials and Methods. The profile of short-chain fatty acids was analyzed in fecal samples
obtained from young children with congenital heart disease and age-matched healthy
controls. Concentrations of acetate, propionate, butyrate, total branched-chain fatty acids,
the IsoCn/Cn ratio, and the anaerobic index were determined by gas-liquid chromatography
according to the method developed by M.D. Ardatskaya. Participants were stratified into
three age groups: 0-6 months, 6-12 months, and 1-3 years. Results and Discussion.
Children with congenital heart disease demonstrated impaired metabolic activity of the gut
microbiome across all age groups. The most pronounced finding was a reduction in butyrate
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production, reaching a 3.7-fold decrease in children aged 6-12 months compared with
healthy controls. These changes were accompanied by reduced propionate levels, a lower
anaerobic index, and an increased IsoCn/Cn ratio, indicating a predominance of proteolytic
metabolism. The observed metabolic alterations suggest decreased activity of butyrate-
producing obligate anaerobes, impaired saccharolytic fermentation, and the development
of functional metabolic insufficiency of the gut microbiota. Conclusion. Young children
with congenital heart disease exhibit age-dependent disturbances in short-chain fatty acid
production, characterized by butyrate and propionate deficiency, enhanced proteolytic
metabolism, and reduced functional activity of the obligate anaerobic gut microbiota.

Key words: congenital heart disease; young children; gut microbiome; short-
chain fatty acids; acetate; propionate; butyrate; anaerobic index; dysbiosis; gas-liquid
chromatography.

BBepeHue. [Ipo6seMa Bpox/AeHHbIX NopokoB cepAua (BIIC) mo-mpexxHeMy cTOUT
OYeHb OCTPO NepeJ NnejuaTpaMH, AEeTCKUMU KapAHO0JI0raMU U BCEH CUCTEMOMN 3/]paBOOX-
panenus [2, 3, 5]. [lo opunuanpHo# cratuctruke BO3, passnuHble BpoXK/JeHHbIE aHOMAJIUU
YHOCAT KU3HU NpUMepHO 240 TbICAY HOBOPOX/IeHHBIX 3a NepBbIA MecHll UX XKU3HHU, U elle
okoJio 170 ThicSY AeTel TUOHYT B BO3pacTe OT MeCsIa A0 NATH JieT. JIbBUHYIO [I0JII0 Cpeiu
3TUX TSHKEJIBIX MATOJOTUHM 3aHUMAOT UMEHHO MOPOKH CepAilia — UMEHHO OHU BO MHOTOM
bopMUPYIOT NeYaJbHYI0 CTATUCTHUKY MJIaJleHYeCKOM CMEPTHOCTH 110 BceMy MUpY [4].

XoTs1 coBpeMeHHasi KapAHOXUPYpPrusi, peaHuMaToJIorus U JUarHOCTUKA LIArHyJId
JlaJieko BIepeJ], BPOXK/eHHbIe MMOPOKU cep/ilia MOo-IpeXHEMY BJIEKYT 3a COOOM TsKeJible
MOCJIE/ICTBUSA: JE€THU YacTO CTPaal0T OT XPOHUYECKOU cep/ileYHON HeLO0CTAaTOYHOCTH, OT-
CTalOT B $U3NYECKOM Pa3BUTHUU U PUCKYIOT MOJYYUTh HHBAJUAHOCTb B PaHHEM BO3pac-
Te. Kak oTMevyaet BO3, no Mepe Toro kak MejuijMdHa yCIellHee CIpaBJsieTCs C JeTCKUMU
MHEKIUAMHY, BpOXK/JeHHble aHOMaJIMU BBIXO/JSAT Ha MepPBbIM IJIaH Cpefid NPUYKH JIeTCKON
CMePTHOCTU. UMEHHO M03TOMY BpayaM U UCCAe[0BaTe/SIM TaK BaXKHO HAXOJUTb CKPbIThIE
MeXaHU3Mbl Pa3BUTHS 3TUX OCJI0KHEHUH U BHEJIPATh HOBble GIOMapKepbl, KOTOPbIE TOMO-
I'yT BOBpeMs Pacno3HaTh Ha/IBUTAIOLIYOCS yrpo3y [6].

B nocsieiHee BpeMs yueHble BCe aKTUBHEE U3Y4alOT KOHLENIMI0 TaK Ha3bIBaeMoOU
OCH «KHIIEeYHUK-Cep/ilie», KOTopash UTPaeT BaXKHENIIYIO POJIb B Pa3BUTHUU U YTSKEJEHUH
Cep/levyHO-COCYAUCThIX MATOJIOTUH. U3-3a XpOHUYECKON HeXBAaTKU KHcJopoJja (THUIoKce-
MHH), YXYALLIEHUsI KPOBOCHA0XKEeHUSI BHYTPEHHUX OPraHoB (CIJIaHXHUYeCKOH nepdysui),
cep/leyHON HeJJOCTaTOYHOCTH U NlepeHeceHHbIX onepanuii npu BIIC 3amuTHBINA 6apbep KU-
IIeYHUKa cepbe3Ho cTpajaet [6, 9, 12, 15]. B HeM pa3BuBaeTcs AUc6H03, IPOHULIAEMOCTh
CTEHOK BO3pacTaeT, U ONacHble KOMIOHEHThI OaKTepUM MPOHUKAIOT MPSIMO B CUCTEMHBIN
KpoBOTOK [3, 7, 10]. 3T0 3anyckaeT UMMYHHBIH OTBET, BbI3bIBAET XPOHHUYECKOE BOCIIAJIEHHE
10 BCEMY OPraHU3MY U ellle CUJIbHee O6beT o paboTe cepaua. B utore popmupyeTtcs Tsxe-
JIBIA 3aMKHYTBIN KPYT: cep/iedHasi aToJI0rvs pa3pyliaeT KUIIEYHHK, a TPOAYKTHI pacna/ia
MHUKpOQJIOpbl U BOCNa/leHHe MO/ACTErMBAIOT NPOTPecCHPOBAHUE CEP/IEYHON HeZ0CTaTou-
HOCTH, 3HAYUTEJIbHO YXy/illIas IPOTHO3bI /1J1s1 pebeHKa.

[1aBHBIM QYHKIIMOHAJBbHBIM MEXaHHW3MOM, CBSI3bIBAIOLIMM KHIIEYHUK U CepJLE,
BBICTyTAaeT 06MeH BelleCcTB caMoit MUKpodJopsl [5]. Eciu paHblile yieHble KOHIIEHTPUPO-
BaJIUCb B OCHOBHOM Ha TOM, KaKHe HMEeHHO GaKTepHUH *KUBYT B KUIIEYHHUKE (UX BUJOBOM
cocTaBe), To cero/iHs GOKyc CMeCTHJICS Ha UX peasibHYl0 paboTy — TO ecTb Ha TO, KaKue
BellleCTBA OHU NMPOU3BOAAT. CaMble Ba)KHble NOKa3aTesH 3/1eCb — 3TO KOPOTKOLenovey-
Hble XKHUPHbIe KUCJIOTHI (aleTaT, MPOMUOHAT U 6YTHPAT), KOTOpbIe MOSIBJISAIOTCS, KOT/A Mo-
Jie3Hble 6aKTePHUH PACLEINJISIOT CI0XKHbIE YTIIeBoAbI [1, 5]. DTH KUCIOTBI UTPAIOT POJIb TO-
IJIMBA /15 KJIETOK KUIIEYHUKA, YKPEIUISIOT ero CJIU3UCTYI0 060J104YKY U KOHTPOJUPYIOT ee
npoHuriaemocts [9, 10]. KpoMe Toro, oHM 06/1a/Jal0T MOIHBIM MPOTHBOBOCHAJUTETbHBIM
Y UMMYHOMO/IYJIMPYIOLMM JIefiCTBHEM, a TAaKXKe BJIUSIOT Ha 0O6MeH BelecTB BO BCEM Opra-
Hu3Me. Eciv BbIpaboTKa TaKUX KUCJIOT Na/laeT, 3TO O MH U3 CaMbIX PAHHUX CUTHAJIOB O TOM,
YTO MUKpOGJIopa He CIPaBJISETCS CO CBOUMH QyHKIUAMU. [1006HBIN e PUITUT HAIPAMYIO
CBsI3aH C XpOHUYECKHUM BOCIIaJleHHeM, C60sIMH B UMMYHHOM CHCTEMe U ObICTPbIM Pa3BUTH-
€M Ccep/Ie4YHO-COCY/IUCThIX 60JIe3HEH.

H3ydyeHne MeTabo/M3Ma KUIIEYHONW MHUKPOQDJIOPHI Y MasbIllleld paHHEro Bo3pacra
MMeeT KJtoyeBoe 3HadeHue [9, 10, 15]. UMeHHO B 3TOT Iepuo/, 3aKJ1a/ibiBaeTcsd GyHaMeHT
CTabUJIbHOTO MUKPOGHOIeH03a U GOPMHUPYETCS UMMYHHasl cucTeMa pebeHka. Eciu B ep-
Bble I'0/ibl ’KU3HHU 3TOT IPOLeCC TPEPBhIBAETCS U3-32 BPOXK/JEHHBIX IOPOKOB CEepPALa, TOCTO-
SHHOW HeXBAaTKH KHCJIOPOZa, NpobJieM ¢ KpoBoobGpaleHHeM, KypcoB aHTHOHOTUKOB MJIN
0COOGEHHOCTEeN MUTAaHUsI, 3TO MOXKET IPUBECTH K HEOOPATUMBIM H3MEHEHHUAM B paboTe 6akK-
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Tepui. HaunHaoT npeo6saZaTh Npoueccel rHMeHus (MpoTeosuTHYeckast pepMeHTalus),
naZjaeT BbIpaboTKa M0JIe3HOT0 6y TUPATa, 2 OpraHU3M CTAJKHMBAETCS C XPOHUYECKUM BOoCMa-
JsienueM. [lockosbKy MUKpodI0pa HANPSAMYIO YIIpaBJ/sieT BHyTPEHHUM 6aaHCOM OpraHu3-
Ma, TaKhe CO0U CIIOCOOHBI CUIBHO OCJI0XKHUTD TedeHue BIIC, cHU3UTh adpdeKT oT seueHus
U YXYAIUTBb IPOTHO3bI Ha Oyayiuee [9, 13, 16].

HecMoTpst Ha TO, YUTO CBSI3b MEX/Iy MUKPOOUOMOM U CepALeM IIPUBJIEKaeT Bce 60JIb-
Ile BHUMaHUsl, paboT Mo OleHKe peajbHON paboThl MUKPOQJIOPHI y JleTel ¢ MopoKaMu
cepZlLia Moka KpalHe MaJio, a BO3pacTHble 0COGEHHOCTH BbIPAGOTKHU KOPOTKOLENOYEYHBIX
YKUPHBIX KUCJIOT MPAKTUYECKU He UCCIeloBaHbl. BOJBIIMHCTBO yUYeHbIX /10 CUX NOP U3y4a-
10T JIUIIb BU/IOBON COCTaB GaKTepuil yepe3 cekBeHHpoBaHue 16S pPHK, ocTaBssisa B TeHH
UX MeTaboJIMYecKyto akTUBHOCTb U podub KIDKK [3, 4, 7]. UMeHHO 03TOMY aHa/IU3 KO-
POTKOLENOYEYHBIX XKUPHBIX KUCJIOT MPEJCTABJISET OrPOMHYIO [IEHHOCTb — KaK JIJIs1 HAyKH,
TaK U JiJ1s TpaKTHUKHU. OH N03BOJIsIeT BOBPEMs 3aMEeTHUTh COOU B CUCTEME «KHIIEUHUK—-CEP/-
ne» [3, 4], npesicka3aTh pa3BUTHE XPOHUYECKOT0 BOCNAJIEHHs U M0Jj06paTh Mo-HaCTosALe-
My NepCcOHaJM3UPOBAHHOE JieueHHe /Il TaKMX MajJeHbKUX nanueHToB [3]. Bosee Toro,
pe3yJIbTaThl Ballero Npe/blAyIlero Uccjae 0BaHus yOeAUTeNbHO JOKa3bIBAIOT JUarHOCTH-
yeckyto nosb3y oueHku KIDKK npu BIIC, uTo gesaeT fasbHelllee u3dydyeHUe 3TOM TEMBbI
JIOTUYHBIM U KpaliHe He0OX0UMbIM.

Llesb uccinegoBaHus. M3yduTh BO3pacTHbIe 0COOEHHOCTH MPOAYKIIUU KOPOTKOLle-
MOYEYHBIX KUPHBIX KUCJAOT U GYHKIIMOHAJIBHOIO COCTOSIHUSI KULIEYHOTO MUKpo6HOMa y
JleTel paHHEro BO3pacTa C BpPOXKJeHHbIMH OPOKAMH cep/lia

MaTepuajabl U MeTOAbI HcCAeA0BaHUA. [IpoBe/ieHO MpOCIeKTHBHOe ob6cepBaliy-
OHHOE HCCJIe/I0OBaHUeE, HAallpaBJeHHOEe Ha OLleHKY QYHKIMOHAJIbHOIO COCTOSIHUSI KHILeY-
HOT'0 MUKpOGHOMA y JieTel paHHEero Bo3pacTa C BpOXKAeHHbIMU nopokamu cepaua (BIIC)
MyTeM ompeziesieHHs] TPoUIs KOPOTKOIeNnodeyHbIX XXUPHbIX KucaoT (KIKK) B kase. Uc-
c/lefloBaHUe BBINOJHEHO Ha 6a3e Xope3MCKOro 06J1acTHOTO JIeTCKOI0 MHOTONPOQUIbHO-
ro MeAUIUHCKOrO neHTpa B 2023-2026 rr. B uccienoBanue 6bLIM BKJAKOYEeHb 159 geTeit
C BPOK/IeHHBIMHU TIOPOKAaMU Cep/ilia B BO3pacTe OT poxkAeHUs 10 3 jeT (91 Manpuuk U 68
JeBouek). KOHTpo/IbHYIO TpyIiny cocTaBU/IM 38 MpaKTUYeCKH 3/I0pPOBBIX JleTel, conocTa-
BUMBIX 110 TI0JIy U BO3PacCTy, 6€3 BpOXKJAEeHHOHN Cep/ileYHO-COCYIUCTOM MaTOJ0I MU, XPOHUYe-
CKHX 3200JIeBaHUH 7KeJyL0UHO-KHUIIEYHOT0 TPAaKTa U MPHU3HAKOB OCTPbIX HHQEKIMOHHBIX
3a6oJieBaHUN. KpuTeprusMu BKJIIOUEHUS SIBJISJIMCh BO3PACT OT POXKAEHHUS 10 3 JIET, MO/
TBEpPKJEHHbIN AUAarH03 BPOXK/JeHHOT0 NIOpoKa cep/ilia 10 JaHHbIM 3X0KapAuorpaduu, H-
dbopMuUpOBaHHOE JOGPOBOJIBHOE COTJIacCHe POAUTEEN UM 3aKOHHBIX NTPEJICTaBUTEed Ha
ydacTue peGeHKa B MccieloBaHUU. KpUTepUAMU UCKIIOYEHUS CTYKHUJIM OCTPble KULIeYHbIe
MH}eKI MY, NpUeM aHTHGAKTepHUaJbHBIX MPENapaToB, MPOOGUOTHUKOB WJH NPe6GHOTUKOB
MeHee YeM 3a YeThIpe HeJlesid 0 06C/ieJ0BaHus, HAac/JeICTBEHHbIE 3a00/ieBaHUsI 0OMeHa
BeIl[eCTB, TshKeJiasi COMYTCTBYIOIIAsA NATOJOTUSl TeYEHHU, TOYEK U KeTy0UHO-KHIIEYHOT0
TPAKTa, a TAaKXKe 0TKa3 poJuTesield OT y4yacTHUs B UCCJIeloBaHUU. [l/1s1 OIleHKH BO3pPaCTHBIX
ocobeHHOCTeN GOpMUPOBAHUS MUKPOGHOMa BCe JIeTH OBbLIX paclpeziesieHbl HA TPU BO3-
pactHble rpynmbl: 0-6 Mecsues, 6-12 mecaneB u 1-3 roaa.

UccnenoBanne QyHKIIMOHAJbHON aKTUBHOCTHU KHUILIEYHOW MUKPOGHOTHI NMPOBOJM-
JIOCh MIyTEM OTNpesie/IeHUs CoAepKaHNUs KOPOTKOLeNOYeYHbIX }KUPHBIX KUCJIOT B 06pasiax
Kasia. AHa/Iu3 BBINOJIHSJICA B jlabopaTopuu «[eHOMea» MeTOoJ[OM ra30KUAKOCTHOH Xpo-
MaTorpaduu no Meroauke npodeccopa M./l. ApaTckoit [1], corsiacHO KoTopoil npoduib
KKK oTpakaeT HHTerpasibHy0 MeTab0JIMYeCKy0 aKTUBHOCTb KHIIIEYHOT'0 MUKPOOHOIe-
HO3a U [103BOJISIET OLIEHUTh QYHKIMOHAIbHOE COCTOSIHHE KUILIEYHONH MUKPOOUOTHI He3aBH-
CUMO OT ee TAKCOHOMHYeCKoro coctana [11, 14].

Onpezessiii KOHLEHTPALUY OCHOBHBIX IPOJYKTOB CaxapoJIMTHYeCKON dpepMeHTa-
nuu — auetarta (C2), nponuonHara (C3) u 6ytuparta (C4), a TakKe CyMMapHOe CoJiep>KaHue
pa3BeTBJIEHHBIX XXUPHBIX KUCJAOT (M30C4 + n30C5 + u30C6) [3, 7, 9], oTparkaloLiuX UHTEH-
CUBHOCTb NIPOTE0JIMTHYECKON PpepMeHTalUU. [JOOJTHUTENBbHO PaCCUUThIBAIM OTHOLIEHHE
N30Cn/Cn, xapakTepusymwliee NpeobaaZalolui TUII MUKPOOHOTO MeTab0JIM3Ma, U aHa3-
POGHBIN MHAEKC, CYKAITUNA UHTErpaibHBIM MOKa3aTeseM QyHKIMOHAJbHON aKTUBHOCTH
06JiMraTHOM aHa3po6HOM MUKPO6HOTHI [3, 9, 12].

CraTucTthyeckass 06paboTka pe3y/abTaTOB NPOBOAMJIACH C HCIOJb30BaHHMEM IIPO-
rpammM Microsoft Excel u MedCalc (Bepcus 23.4.0). KosinuecTBeHHBIE JaHHbIE [Tpe/ICTaBJIE-
HbI B BU/IE Cpe/IHEro apuPpMeTHUEeCKOTo 3HaYeHUsI U CTaHZapTHOro oTkJoHeHus (M + SD).
[IpoBepKy pacnpe/iesieHUsI JaHHBIX OCYIIECTBJISIJIM C UCNOJIb30BaHHEeM KpuTepus llanu-
po—VYuuika. [Ipy cpaBHEHUH KOJIMYECTBEHHBIX IT0Ka3aTesed MeX/y He3aBUCHMbIMU TPyII-
naMyd NPUMEHSJIM NapaMeTpUyecKue WM HellapaMeTpUYecKHe MeTOo/bl B 3aBUCHUMOCTH
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OT XapaKTepa pacipe/ieJieHus JaHHbIX. Pa3nynsa cCYUTaNMCh CTaTUCTUYECKH 3HAYMMbIMU
npu p < 0,05.

HccnenoBaHue BBINOJHEHO B COOTBETCTBUU C IPUHLMIIAMU XeJIbCUHKCKOH JleK/1apa-
Uy BcemupHo#t MegunuHcKoM acconuanuu (2013). /lo BK/IOYEHUS AeTel B UCCIeJOBaHNe
OT po/iuTeJIel UM 3aKOHHBIX NPeJCTaBUTE el GbLIO MOTYYeHO MMCbMeHHOe HHPOpMUpO-
BaHHOe JJ0OPOBOJIBHOE COTJIACHE Ha y4acTHe peGeHKa B UCCIeJOBAaHUU U 00pabOTKY mep-
COHAJIbHBIX JJAHHBIX.

PesynbTaThl. U3ydyeHre NpOAYKLMY KOPOTKOLENOY€EYHBIX )KUPHBIX KUCJIOT Y leTeH ¢
BIIC npoBezeHo B 1abopaTopuu ['eHoMes o pyKkoBoAcTBOM npodeccop M./l. ApaaTckoit
1o paspaboranHoi et Metoauke [2KX [1]. CorsiacHO KoHuenuu M./]. ApAaTCKOH, UMEHHO
npoduIb KOPOTKOLENOYEUHBIX }KUPHBIX KUCJOT HauboJiee MOJHO XapaKTepusyeT QpyHK-
I[MOHAJIbHOE COCTOSIHHE KUIIEYHOT0 MUKPOOHOIEH03a, IOCKOJIbKY OTPaXKaeT He CTOJIbKO
KOJINYEeCTBEHHBIN COCTaB GaKTepPHUH, CKOJIBKO UX COBOKYMHYIO MeTabO0JIMYeCKyl0 aKTHUB-
HOCTb.

HaMmu BbIsIBZIEHO, UTO Yy JleTel 0 6 MecsleB, HaXOASALUXCSA TPEeUMyLIeCTBEHHO Ha
Ipy/JHOM BCKapMJIMBAaHHHU OTMEYaJOCh HU3KOE COZlEpKaHUe alleTaTa, HU3KUH ypOBEHb
IponuoHaTa ¥ 6yTHpaTa 3a cYeT JOMUHUPOBaHUs 6udug0d0phl. [Ipy 3TOM He BBISIBIEHO
JOCTOBEPHBIX OTVIMYUU B cofiepkaHUU C2 Mex/ly KOHTPOJIbHOW rpynnoi u fetbmu c BIIC,
Tor/a Kak ypoBeHb C4 y neteit ¢ BIIC 6511 ocToBepHO HIke (B 1,3 pasa), a C3 - Beriie (B 1,3
pasa), ueM B KoHTpoJIe (p<0,05). AHa3POGHBINA UHJEKC GBI CHUXKEH OTHOCUTETBbHO KOHTPO-
Jsg B 1,5 pasa, 4To yKa3blBaeT Ha CHUKEHHE OGJIUTAaTHBIX aHA3P060B, KOTOPbIE SIBJSIOTCA
npofyueHTaMu 6ytupara. [lokasaTesb NpoTeOoJUTHYECKOM aKTUBHOCTH - CyMmMa n3oCn
(130C4 + u30C5 + n30C6) 1 M30Cn/Cn npu BIIC 66111 yBennuensl B 1,3 1 1,5 pasa cooTBeT-
ctBeHHO (p<0,05) (Ta6s.1).

Ta6smmua 1. Comepkanue cBOGOAHBIX }KUPHBIX KUCJIOT B KaJie y geTell ¢ BIIC 1 nofrpynmnbl

0-6 mec

Table 1. Free fatty acid content in feces of children with congenital heart disease, subgroup

1, 0-6 months

PedepeHc k Bospacty KoHTponb n=18 BINC n=38

C2, mr/r kana 3,27+ 0,65 2,54+ 0,71 3,20+ 0,33
C3, mr/r kana 0,49+ 0,1 0,215+ 0,044 0,401+ 0,04
C4, mr/r kana 0,26+ 0,05 0,167+ 0,056 0,129+ 0,011
Cymma n3oCn (n30C4 0,087+ 0,017 0,098+ 0,011 0,127+ 0,010
+ 130C5 + n3oCe6), mr/r
Kana
M30Cn/Cn kana 0,305 +0,024 0,69+ 0,15 0,99+ 0,19
AHa3po6HbI MHOEKC -0,227 +0,020 -0,202+ 0,010 -0,130+ 0,021
(C2-C4) Ben.

U3yuyenue ypoBHst CXKK (cBOAHBIX XKUPHBIX KUCJAOT)y JeTel 6-12 MecsineB nokasa-
JIo CHIDKeHMe 6yTuparta B 3,7 pasa, CHWKeHHe aneTaTa U nponuoHarta - B 1,8 u 2,1 pasa,
CHW)KeHVe aHa3pOOHOTO MH/EKCa, YBeJHuYeHHe MPOTEOJUTUYEKHUX CBOMCTB MUKpPOGHOMa
IIpY MOBBIILIeHUH cooTHoIIeHUs n30Cn/Cn B 1,9 pasa oTHOCUTeNbHO KOHTpOJIs1. HauGosiee
BbIp2)KEHHbIE U3MeHeHHs BbIsIBJIEHbI B OTHOLIEHUH OyTHpaTa (C4): ero cogepxaHre cocTa-
Busto jiniib 0,23+0,04 Mr/r, yTo nmoutH B 3,9 pas HuKe Bo3pacTHOH HopMbI (0,86+0,17 mMr/T)
u B 3,7 pa3a HUKe KOHTPOoJIbHbIX 3Ha4eHn# (0,85+0,05 mr/r). OTHoueHne n3oCn/Cn 66110
Pe3K0 YBeJTMYEHO, YTO 00YC/I0BJIEHO, HAa HAlll B3TVIsA[], HE CTOJIbKO YBEJUYEHHEM U30KHUCJIOT,
cKkoJibKo cHmxkeHHeM C2-C4, T.k. n30Cn/Cn sABJsieTCs1 IOKa3aTeJieM, KOTOPBIA OTpa)kaeT
OTHOCHUTeEJIbHOE Npeo6/IaZlaHke POTEe0JUTUIECKOT0 MYTH MUKPOGHOT0 MeTaboIu3Ma Has,
caxapoJINTUYeCKUM y feTell 2 noarpynnsl ¢ BIIC.

OOpalaeT BHUMaHUeE TO, UTO Y JieTeld KOHTPOJIbHOU IPYIIbl OTMEYATIO0Ch CHUXKEHH e
cyMMbl 130 Cn 4-6 OTHOCUTEe/NbHO pedepeHc-UHTEpBaia (Tabs1.2), YTO MblI CBSI3bIBAEM C
0COOEHHOCTSIMM palMoHa (AeULUT KJIEeTUYaTKH U CJIOXKHBIX YIJIEBO/[0OB) U 9KOJIOTHYECKH-
MU 0CO6eHHOCTSIMH GOPMUPOBaHUSA MUKpoOuoMa y feTel [Ipuapasibs.

N30KUCIOTHI SBJAAIOTCA KOHEYHBIMU MPOAYKTAMU 6GaKTepHAJbHOU pepMeHTaluu
pa3BeTBJIEHHBIX AMUHOKHUC/IOT (BaJIMHA, JIEWIIMHA U U30JIedIIMHA), I03TOMY yBeJUYeHHe
WX OTHOCUTEJIbHOU I0JIU CBU/IETENBLCTBYET O CMELeHUH MeTab0JIM3Ma KUIIEYHON MUKPO-
OUOTHI B CTOPOHY MPOTEOJUTHYECKON pepMeHTalMu. Takoe epepacrnpe/iesieHle OTpaXka-
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eT AePUIUT caxapOoJUTHUYECKHUX MPOLECCOB U AABJISIETCA XapaKTepPHbIM MPU3HAKOM KHIIIEY-
Horo auc6uosa. Kak y geret ¢ BIIC, Tak u y 3J0pOBbIX AieTel XOpe3MCKON 06/1aCTH UMEJIO
MeCTO CMellleHHe MeTaboJTUYeCKON aKTUBHOCTH MUKPOOHOMa KUIIEYHUKA B CTOPOHY IMPO-
TEOJUTUYECKON pepMeHTalUH, T.e Jerpajanus 6eJKOB UAET UHTEHCHUBHee Jlerpafaliu
yrJ1eBoZi0B. [IpUYMH 3TOMY MOXKET 6bITh HECKOJIBKO — 3a/iep)KKa 6eJIKOB B KHUIIIEYHUKE TTPHU
OTCYTCTBHUHM UX YCBOEHUS 3a cUeT AeUIMTA MaHKpeaTUIeCKUX GepMeHTOB, OTCYTCTBUE B
palnroHe CJI0XHBIX YIJIEBOAO0B, KOTOpble PEPMEHTUPYIOTCA GAKTEPUSMH, CHUXKEHHUE J0JTH
MUKPOOGOB-NPOAYIIEHTOB OYTHpATa, CHIDKEHUE alleTaTa, KOTOPOoe NMPUBOJAUT K CHIDKEHHUIO
OyTHpaTa U TaKUM 06pa3oM coBoKymHas goJist C2,C3 u C4 cHmkaeTcs.

Ta6smmua 2. ComepkaHue CBOOGOAHBIX }KUPHBIX KUCJIOT B KaJie y geTel ¢ BIIC 2 nofrpymnmnbl
6-12 Mec

Table 2. Free fatty acid content in feces of children with congenital heart disease (CHD) of
the 2nd subgroup, 6-12 months

PedepeHc k Bospacty KoHTponb n=20 BINC n=58
C2, mr/r kana 4,12+ 0,84 3,565+ 0,61 1,94+ 0,21
C3, mr/r kana 0,97+ 0,19 0,91+ 0,04 0,44+ 0,11
C4, mr/r kana 0,86+ 0,17 0,85+ 0,05 0,23+ 0,04
Cymma n3oCn (n3oC4 0,246+ 0,049 0,142+ 0,033 0,16+ 0,01
+ 130C5 + n3oCe6), mr/r
Kana
MN30Cn/Cn kana 0,242 +0,02 0,302+ 0,13 0,59+ 0,15
AHa3po6HbI MHOEKC -0,433 +0,03 -0,470+ 0,016 -0,33+ 0,07
(C2-C4) Ben.

OTMeTHM, YTO C BO3pacToM, y AeTel 1-3 sieT cooTHomeHHe n30Cn/Cn npubamkaeT-
cs K pedepeHCHBIM 3Ha4YeHUsM, a y AeTel ¢ BIIC ocTaeTcs B 2 pa3a Bblllle KOHTPOJBHOTO,
yKa3bIBasi HA CTOHUKYIO MPOTEOJUTHYECKYI0 METAab0JUYECKYI0 HAIPaBJIeHHOCTb QYyHKIHO-
HUPOBaHUS MUKpoOHOMa KuleyHuka npu BIIC [3, 9, 12].

Tak, u3y4yeHue ypoBHS CBOOGOHBIX XKUPHBIX KHUCJIOT y ieTel 1-3 sieT mokasasno CHU-
»KeHHe 6yTupara B 2,5 pasa, mponuoHaTta - B 1,6 pa3a, Torjja Ka KOHIeHTpalus aleTrara
Obly1a cCpaBHUMa C KOHTpoJieM, nmapaMeTp M30Cn/Cn GbIT yBesTMYEH KaK 32 CYET yBEJIUUEHUs
MPOJIYKTa Jlerpajlallid aMUHOKHCJIOT C Pa3BeTBJIEHHOH IeMNbl0, TAK U 33 CUEeT CHIKEeHUs
oytupaTta. O6paijaeT BHUMaHUe, UTO COJlepKaHUe alleTaTa y JeTed KOHTPOJIbHOU rpyIl-
bl ObLJIO HKe pedepeHCHbIX 3HAaYeHUH BO BCeX BO3PACTHBIX MOATPYIINaX, IPOTPECCHBHO
HapacTtasa AeQUIUT aleTaT U B 3 MOArPyIIe 3TOT NoKa3aTe b OblJI HUXKE KOHTPOJHOTO B
1,8 pa3a, 4TO, BO3MOXKHO, yKa3bIBAeT HA PErHOHaJbHbIE 0COGEHHOCTH NUTaHUs JleTed B X0-
pe3McKoii 06J1acTH - Neperpy3ka 6e/1KoM U JeUIUT CI0KHBIX YIJIEBO/IOB U KJIeTYaTKH Ha
¢doHe cHIKeHUS 0011l pepMeHTAMOHHONW AaKTUBHOCTH KUILIEYHOH MUKPOGUOTHI (Ta6s1.3).

Ta6smmpa 3. ComeprkaHue CBOOOAHBIX XKUPHBIX KUCJOT B KaJie y geTel ¢ BIIC 3 mofrpymnmbl
1-3 neT

Table 3. Free fatty acid content in feces of children with congenital heart disease (CHD) of
the 3rd subgroup, aged 1-3 years

PedepeHc k Bospacty KoHTponb n=20 BINC n=63
C2, mr/r kana 4,12+ 0,84 2,21+ 0,31 2,30+ 0,40
C3, mr/r kana 0,97+ 0,19 0,97+ 0,11 0,61+ 0,07
C4, mr/r xana 0,86+ 0,17 1,21+ 0,17 0,48+ 0,12
Cymma 13oCn (n30C4 0,246+ 0,049 0,32+ 0,07 0,350+ 0,09
+ 1n30C5 + n3oC6), mr/r
kana
MN30Cn/Cn kana 0,242 +0,02 0,252+ 0,010 0,430+ 0,051
AHa3pO6HbI UHAEKC -0,433 +0,03 -0,61+ 0,14 -0,90+ 0,20
(C2-C4) Begq.

O6cyxasi CHUXKEHMe alleTaTa B KaJsle y leTeld, OTMEeTHM, YTO alleTaT NpoLyLHUpYIOT
NPAaKTHUYECKH BCe OCHOBHbIE MPeJCTaBUTENN 006 IUraTHON MUKpo6uoThl: Bifidobacterium,
Bacteroides, Prevotella, Akkermansia, Blautia, Collinsella, Faecalibacterium, a Tak»e MHorue
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JIpyrye aHa3poOkl, a ero CHIKEHHE OTpaXkaeT CHIKeHHUe 0011el pepMeHTallMOHHOM aKTHB-
HOCTH KHILEYHOU MUKPOGHUOTbI, 3 UMEHHO, CHU)KEHHE KOHLIEHTPAlUK alleTaTa CBU/ETEb-
CTBYeT 006 YMeHbIIEHUH 001l caXxapoJUTHYEeCKON aKTUBHOCTH KHUILIEYHON MUKPOOUOTHI
Y CHIXKEHUH QYHKIMOHAJBHOTO MOTEHIMaJIa alleTaT-IPOAYLUPYIOIHUX 06JTUTaTHBIX aHa3-
po60B. [I0CKOJIbKY aleTaT SBJSETCS OCHOBHBIM MPOMEXYTOYHBIM METa60JIUTOM, UCIOJb-
3yeMbIM OYyTHPAT-NPOAYLHUPYIOIIUMH GAKTEPUSMU B MpOLiecCe MePeKPeCTHOTO MUTAHHSA
(cross-feeding), ero geduUT MOXKET CIOCOGCTBOBATh BTOPUYHOMY YMEHbIIEHHUIO CUHTE3a
OyTHpaTa, HAPYIIEeHUI0 TPOPUKU KUIIEYHOTO SMUTEINUS U 0CJIa0JIeHUI0 6apbepHOU QYHK-
IIUY KHULIEeYHHUKA

O6cyxeHue. B KUIlIeYHOM MUKPOGHOME OTHOLIEHUS MEXAY 6GaKTepusiMu onpeje-
JISIOTCS HE TOJIbKO aHTaroHM3MOM, HO U MeTaboJM4YecKod Koomepauued (CMHEprusMoM,
cross-feeding), koHKypeHnuen 3a cyocrpatsl [5, 10, 16], BausHueM Ha pH, MmeTa6osM3M
YKEeJTYHBIX KHUCJIOT, UMMYHHYI0 CUCTEMY. I3MeHeHUs] B MeTab0/IM4yeCKOH aKTUBHOCTH MpPO-
HCXOJAAT HE «II0 BUHE» eJTUHUYHON GaKTepHH, a rPyIbl CUMOMOHTOB MJIH «OaKTepHUasb-
HOU ceTu». Tak, 6udug06aKTepUaIbHAS CETh MPE/CTaBIeHa CIeyIIIUMH POAAMU GaKTe-
puit: Bifidobacterium, Lactobacillus, Faecalibacterium, Agathobacter, Anaerostipes, mexay
KOTOPBIMU UJIeT 00MeH MeTabosuTaMu: Bifidobacterium o6pa3yroT JakTaT U anerar, a
Faecalibacterium, Agathobacter, Anaerostipes fjajiee npeBpaliaT 3TH cy6CTpaThI B 6y TH-
paT; Bacteroides, Prevotella, Alistipes, Odoribacter pepMeHTHPYIOT CJI0KHBIE MTOJIMCAXapHU-
JIbI 1 00pasyIoT aleTaT U nponyoHar [9, 15, 18].

[Ipy pucbuose vacTto omHOBpeMeHHO yBesnuuuBaroTcs Escherichia/Shigella,
Klebsiella, Enterobacter, Citrobacter, Enterococcus, Streptococcus, Veillonella, Sutterella,
YTO CONMPOBOXAAETCS MOBbILIEHHEM KHUCJI0PO/A B MPOCBETE KUIIEYHHUKA U YMEHbIIEHUEM
CTpPOTUX aHaspo6oB [7, 9, 12]. AHTAaroHM3M GaKTepuil Ipex/e BCero MpeJCcTaBJeH Ipo-
TuBOJelcTBUeM Enterobacteriaceae (Escherichia/Shigella, Klebsiella, Enterobacter) wu
O6yTUpPAT-NPO/YLIEHTOB, UTO MNposiBJseTcs cHkeHueM Faecalibacterium npu yBennye-
HuMu Enterobacteriaceae. budunodsopa sBiaserca rnaBHbIM aHTaroHucroMm Escherichia/
Shigella, Klebsiella, Clostridioides, Enterococcus, Mexxy 3STUMU GaKTEPUSIMU UMEETCsI KOH-
KypeHLMs 3a CyOCTPaThl, @ OT NPOAYKIUHU GAKTEPHUOLMHOB CHIXKAETCS POCT YCJIOBHO-NIATO-
reHHOH U naToreHHo# ¢uopsl [6, 8, 11].

[Tocko/bKY POAYLeHThI 6yTHpaTa NoAAeP>KUBAIOT aHA9POOHbIE YCI0BUS, a caM Oy-
TUpaT 06ycJoBJMBaAeT CHKeHWe pH, mpu yBesnmdyeHuun Enterobacteriaceae mpoucxoauTt
cABUT pH, HapyueHne pa6oThl pepMEHTHBIX CUCTEM MpeJCTaBUTeIed MUKpO6HOMa U yCy-
ry6saeHue aucouosa [9, 12, 15].

[IpoTeonuTuyeckass rpymnmna O6aKTepui KulledHHWKa MpejacTaBieHa Hungatella,
Bilophila, Fusobacterium, Clostridioides, HekoTopbie Lachnoclostridium, uTo conpoBoxza-
eTcs BBICOKOH pepMeHTaIMel 6eJIKOB, MPOAYKIKENH aMMHUaKa, GeHOoJI0B, cepoBoiopoaa [3,
9].

CorytacHO KOHIeNUUU GYHKIMOHAIbHOH OI[eHKU KUIIeYHOTO MUKpoOHoIeHo3a M./I.
AppaTckoii [1], aneTaT sB/IsIeTCS YHUBEPCaJbHBIM IPOYKTOM MeTa60/1M3Ma 60/IbIIMHCTBA
npejcTaBuTesed 06JIMraTHONM MUKPOGJIOPH], TOr/AA Kak MPONMOHAT U 0COGEHHO GyTHpaT
OTpakaloT YHKLMOHAJIBHYI aKTHBHOCTb CTPOTHX aHA3poO6OB, Mpexze BCEro mpejcTa-
BUTesel ceMeiicTB Lachnospiraceae, Ruminococcaceae, a Takke psijia mpeJcTaBUTe N
Bacteroidota [2]. [loaToMy HauGoJiee BhIpa)KeHHOE CHHKEHHEe KOHI|eHTpaluu GyThpaTta
CBUJIETEJILCTBYET O 3HAUYUTEJIbHOM yMeHbLIEHWH MeTaboJUYeCKOH aKTHUBHOCTH OYTH-
paT-npoAyLUpPYIOIed MUKPOOGUOTHI U YTHETEHUH aHa3POGHBIX MIPOLIECCOB B TOJICTOM KHII-
ke [7,11,12].

JlOTIOJIHUTENIbHBIM MOATBEPXKAEHUEM HapylleHUs (QYHKIHOHAJbHOTO COCTOSTHUS
KHUIIEeYHOW MUKPOGUOTHI IBUJIOCh H3MEHEHHe aHa3POOHOI0 UH/EKCa, YTO OTpaXKaeT CHU-
»KeHHe GYHKIIMOHAJIbHONW aKTUBHOCTH 06JUTraTHON aHa3po6HON MUKPOQJIOPH], YMEHbLIIe-
HUe 06pa30BaHusl NPONMOHATA U OYyTUPATa OTHOCUTEJBHO alleTaTa U CBUJIETEJNbCTBYET O
HapyLIeHUH KOJIOHU3allMOHHON Pe3uCTeHTHOCTH KulleyHuKa [19]. CaBur 3Hauenuit AU B
CTOPOHY HYJISI O3HAYaeT CHIKEHHe OBJIMTaTHBIX aHa3po6OB, YMeHblIeHHe 06pa30BaHUsA
HIponuoHaTa U 6yTHpaTa, JUCOMO03 C OTHOCUTEJNbHBIM IpeobsafaHueM GpaKyJIbTaTUBHOU
buopel. YBenndenve AU 6osiee 0,7 yka3pIBaeT Ha aKTUBHYIO aHA3pOOHY (pepMeHTaLHI0
IIPY BBICOKOM MPOAYKIIMM NPONKOHAaTa U 6yTuparta [3, 12].

Kak mokasaJiv Haly pe3ysbTaThl, B KOHTPOJILHOU IpyIIe MeTaboJuYecKast akTHB-
HOCTb KHIIEYHOW MHUKPOOGHOTBI COOTBETCTBOBAJIa BO3PACTHBIM OCOOEHHOCTSM CTAHOB-
JIeHUs1 MHUKpo6HolLleHo3a. HecMOTpsi Ha OTHOCHUTEJBHO HU3KYI0 KOHIEHTpalL{I0 aleTa-
Ta, XapaKTepHYIO /s JJAHHOTrO Mepuo/a Pa3BUTHS, IPOJAYKL U MPONHOHATA U 0COGEHHO
O6yTUpaTa HaxoAuJach Ha YPOBHE, CBU/IETEJIbCTBYIOLEM O MTOCTENeHHOM GpOpMUPOBaHUU
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3peJsioro aHa3po6Horo coobuiecTBa. OJHOBpEMEHHO COXPAHSAINCH GU3UOJIOTHYECKHE 3HA-
YeHUs] OTHOLIEHUS] U30KUC/IOT K JIMHEUHBIM KUPHBIM KHCJI0TaM U aHAa3pOOGHOTO MH/IEKCa,
YTO OTPaKaeT NpeobaZlaHe caXapoaUTHIeCKOro Tuna pepmeHTanui [9, 14].

Y netelt c BpOXK/A€HHBIMU [TOPOKAMHU CEP/LIA BbIsSIBJIEHbI KAUeCTBEHHO UHbIE 0COGEH-
HOCTH MUKpPOOGHOTO MeTabosim3Ma. Hanbosiee BoIpaxkeHHbIe U3MEHEHUST KacaIUCh CHUKeE-
HUSA POAYKIIMY NPONKOHATa U 6yTUPATa, TOTJa KaK KOHIIEHTPaIMs aleTaTa CylleCTBEHHO
He OT/IMYasach OT KOHTPOJIbHOU rpyniel. [lofo6HOe nepepacnpesesieHre KOPOTKOLENo-
YeYHBIX )KUPHBIX KUCJIOT yKa3blBaeT He Ha TOTAJbHOE yrHeTeHHe pepMeHTALlMOHHOM aK-
TUBHOCTH KUIIEYHON MUKPOOBUOTHI, a IPEUMYIIECTBEHHO HA CHMXKEHHEe QYHKIMOHATbHON
AKTUBHOCTH OGJIMTAaTHBIX aHA9PO6OB, OTBETCTBEHHBIX 32 06pa3oBaHUe NMPONUOHATA U 6y-
Ttuparta [6, 8, 11]. Hapsay c atum y feteit ¢ BIIC oTMeyeHO yBesMyeHre OTHOCUTENIbHOMN
JlOJIM pa3BeTBJIEHHBIX KUPHBIX KHUCJIOT, YTO CBU/IETEJIBCTBYET O CMEILIEHUH MUKPOGHOTO
MeTaboJIM3Ma OT MPEUMYLIECTBEHHO CaXapOJUTHYECKON K MPOTeOoJUTUYecKON depMeH-
Tanuu [3, 9]. [logo6GHble H3MEeHEHUS OTPAXKAIOT CHHXKeHHe 3QPEeKTUBHOCTH YTUIN3ALUU
CJI0KHBIX YIJIEBO/IOB U YCUJIEHUE 6aKTEPHaAJbHOTO pacIleneHust aMHUHOKHUCIOT ¢ 06pas3o-
BaHHWEM M30MaCJAHOU, U30BaJIEPUAaHOBOU U JIPYTUX pPa3BeTBJIEHHBIX KUCJIOT. [lo JaHHBIM
M./l. ApzaTckol, yBesnyeHne oTHouleHUs: u30Cn/Cn sABJseTCS OAHUM M3 HauboJsiee 4yB-
CTBUTEJIbHBIX [PU3HAKOB HapylleHUs QYyHKIMOHAJbHOTO COCTOSHUS KHUIIEYHOW MHUKPO-
GUOTHI U CONPOBOXK/AETCS HAKOIIJIEHUEM ITOTEHI[UAbHO LIUTOTOKCUYHBIX TPOJYKTOB GeJ-
KoBoM ¢pepmeHTanuu [1, 2].

M3MeHeHHe aHA3pOOHOT0 MHJEKCA MOATBEPXK/JaeT CHIKeHUe PYHKIMOHAJIbHON
aKTUBHOCTHU CTPOTHX aHaspo6oB. HecMOTpsi Ha coxpaHeHHEe OTPULATEJbHbIX 3HAYEHUH
II0KasaTeJisl, ero cMellleHHe B CTOPOHY MeHee BbIpaKeHHOI'0 aHa3pOOGHOIo MeTaboJu3Ma
y neteil ¢ BIIC cBuieTe/NbCTBYEeT O HApYUIEHHH MeTaboJIMYeCKOro OaslaHCa KUIIEeYHOTO
coo6uiecTBa. [logo6HBIN NpoduIb coracyeTcss ¢ JaHHBIMU cekBeHUpoBaHus 16S pPHK,
MPOJIEMOHCTPUPOBABIIMMU YMEHbIIEHUE YUCJEHHOCTH OYTUPAT-IPOAYLUPYIOLUIUX Mpej-
craBuTesnelt ceMeiicTB Lachnospiraceae n Ruminococcaceae v oTHOcHTe/IbHOE YBeJUYEHHE
daKy/IbTaTHBHBIX aHA3po6oB [6, 8, 11].

[Tony4yeHHble pe3yJbTaThl XOPOIIO COIJIACYIOTCS C COBPEMEHHBIMU Mpe/CTaBIEH -
SIMHU 0 TIOCTHAaTaJbHOM GOPMHUPOBAHUH KUIIEYHON MUKPOOUOTHL. B nepBble MecsIbl dKU3HU
OCHOBHBIMH IPOJYKTaMH 6aKTepHasbHON pepMeHTaLUU ABJISIOTCS alleTaT U JIAKTaT, Ipe-
MMYIeCTBEHHO CUHTe3upyeMble 6udumobaxktepussmu [8]. [lo mepe BBeJleHUs IPHUKOPMA U
yBeJIMUeHUsI pa3HO06pa3rs MUKPOOHOTHI BO3pAcTaeT MpeCTaBJAEHHOCTb CTPOTHUX aHA3PO-
60B, CITOCOGHBIX CHHTE3UPOBATh NPOMKUOHAT U OYTHPAT, BC/IeACTBHUE Yero Nnpopuib KOpoT-
KOLle[I0YeYHbIX >KUPHBIX KUCJIOT IIOCTENIeHHO IpUobpeTaeT «B3pOCAbIH» xapakTep [9, 14,
15]. CirejoBaTe/IbHO, CHHXKEHHE MPONMOHaTa U 6yTupaTta y fetei ¢ BIIC MoxeT oTpaxkaThb
He TOJIbKO HapylleHrHe GYHKIMOHAIbHON aKTUBHOCTH MUKPOGHUOTHI, HO U 33/IEPXKKY ee Me-
Tab0JINYECKOr'0 CO3pEeBaHMUS.

[Tofo6HbIE H3MEeHEHUS COOTBETCTBYIOT pe3yJibTaTaM 3apy0OeKHbIX UCCJIeJ0BaHUH,
B KOTOPBIX TOKA3aHO, YTO Y ZieTel ¢ BPOXK/AEHHbIMU [TOPOKaMH Cep/ilila XpOHUYecKasl I'u-
MOKCEMUS U CHMKEHHUE CIJIAHXHUYECKON nepdy3uu CONPOBOXKAAITCSA yMEHbIIEeHHEM pas-
HO06pa3ys KUIIEYHON MUKPOGHUOTHI, CH?)KEHUEM YHCJAEHHOCTH 6y TUPAT-NPOAYLUPYIOIINX
6aKTepUM U yMeHbIIeHHEeM KOHLEHTPALUU KOPOTKOLENOYeYHbIX XUPHBIX KUCJIOT [6, 7,
11]. llpeamnosiaraeTcs, 4YTO XPOHUYECKAsA TKaHEBasl THUIIOKCHUS HapyllaeT MUKPOLUPKYJIS-
I[MI0 CIU3UCTOM 060JI0YKU KHUILIEYHHKA, MU3MEeHsIeT CBOMCTBA CJIM3UCTOro 6apbepa U co3ja-
eT He6JIaronpHUsTHbIE YCJIOBUSA JJIsI CYIeCTBOBAHUS CTPOrMX aHaspo6oB [6, 8, 11]. Bo3Hu-
KaloIui fepunUT 6yTHpaTa, B CBOIO OYepe/ib, CIOCOOCTBYET AabHelIIeMy HapyLIEHUIO
6apbepHON QYHKIMU KUIIEYHUKA U YCUJIEHHUIO CHCTEMHOTO BocnaseHus, GopMUpys naTo-
reHeTUYECKYI0 OCHOBY OCH «KHIIeYHUK-cepAue» [12, 13, 16].

[Tony4yeHHble JaHHBIE CIEAYeT pacCMaTPUBATh B KOHTEKCTE BbISIBJIEHHBIX Y JleTel €
BIIC HapyieHU HYyTPUTUBHOI'O U MeTab0JIMY€eCcKOoro cTaTyca. PaHee HaMu 6b1J10 TOKa3aHOo,
YTO y JJAHHOM KaTeropyuu MalleHTOB MeTO/0M 6HOUMIIe/JaHCOMETPUU BBISABJISIOTCS BO3-
pacT-3aBUCUMble U3MEHEHHUsI KOMIIOHEHTHOTO COCTaBa TeJa, BKJIYasl MbILIIEYHYI0, KOCT-
HYIO U KUPOBYIO Maccy, a Tak)ke BOJHble KOMIIApTMeHTH! [4]. B cBoto ouepesp, vccieoBa-
HUSA KUIIEYHOW MUKPOBUOTHI IEMOHCTPUPYIOT CBSI3b €€ U3MEHEHUH C HapyLIeHUsIMU POCTa
Y HYTPUTHUBHOTO cOCTOsIHUA ¥ AeTel ¢ BIIC [9].

CnenoBaTesibHO, U3MEHEeHUs NPOPUJIsT KOPOTKOLLEIIOYEYHBIX XKUPHBIX KUCJIOT y Je-
Tel ¢ BIIC oTpakaroT He TOJIbKO AUCOUOTHUYECKHE HAPYIIeHUs, HO U IIy60KYyH QYHKI[HO-
HaJIbHYIO NepPecTPOKy MUKPOGHOro MeTabo/iM3Ma, CBI3aHHYI0 C XPOHUYECKUMU reMOo/u-
HaMH4YeCKHMHU paccTpoicTBaMu. [losiyueHHbIE JJaHHBIE [TOATBEPK/AAIOT MePCIEKTUBHOCTh
MCII0/Ib30BAHUS CBOOO/IHBIX KUPHBIX KUC/IOT B KauecTBe QYyHKI[MOHAJbHBIX 6MOMapKepOB
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COCTOSIHUSI KHUIIEYHOW MHUKPOOUOTHI U €e y4acTHs B MaTOreHe3e BPOXKJAEHHbIX MOPOKOB
cepaua [3,6,8,12,13,16].

HayyHasi HOBM3Ha, CUJIbHbIE CTOPOHBI U OTPAaHUYEHUs HCCIe0BaHUsA. B oTinyue
OT GOJIBIIMHCTBA paHee ONMy6JNKOBAHHBIX PAbOT, MOCBAIIEHHBIX TPEUMYIECTBEHHO TaK-
COHOMUYECKOMY COCTaBy KHIIeYHOW MUKpo6uoTh! npu BIIC, naMeHeHUsIM MUKpoOGHOMa Y
HOBOPOX/IEHHBIX C KDUTHYECKUMU IIOPOKAMU Cep/ilia JIMO0 ero COCTOSIHUIO T0CJIe UCKYC-
CTBEHHOTO KpOoBooOOpalneHus [7-12], B HacTos1IeM HCCIeJOBAaHUN TPOBeJieHa Hemocpe/-
cTBeHHas QYHKIIMOHAIbHAs OlleHKa MUKpO6HOro MeTabosin3Ma y fetel ¢ BIIC Ha mpoTsike-
HUMU TEPBBIX TPEX JIeT KU3HU. OPUTHHAIBHOCTb PAabOThI 3aKJ/II0YAETCS B O/JTHOBPEMEHHOM
BO3pacT-CTPaTUPULIMPOBAHHOM ONpEJeJeHUH OCHOBHBIX KOPOTKOLENOYEYHBIX KUPHBIX
KHUCJIOT, CYMMbI Pa3BeTBJIEHHBIX »KUPHBIX KUCJIOT, oTHoueHUss M30Cn/Cn 1 aHAa3po6HOro
WH/IeKca MEeTO/I0M ra30’KHU/AKOCTHON xpoMaTorpaduu. Takol KOMIJIEKCHBIM MOAXOJ IO-
3BOJIUJI OLIEHUTb HE TOJbKO AeULUT OTAEeJbHBbIX MeTaboJUTOB, HO U HalpaBJeHHOCTb
MHUKpPOOHOU QepMeHTalMH, BbIABUB COYETAaHHE HEJOCTATOYHOCTH CaXapOJIUTHUYECKOTO
MeTab0JIM3Ma, CHIKEHUS MPOAYKLUU OYyTHpATa U OTHOCUTEJNbHOTO yCUJIeHHUs NTPOTE0/IH-
TUYECKHX POLECCOB.

B oT/imume oT Hallel npezAbIAyIied paboThl, OCBALEHHON AUAarHOCTUYECKOMY 3Ha-
YEeHUI0 KOPOTKOLeNOoYeYHbIX )KUPHBIX KUCJa0T 1pu BIIC [2], HacTos1ee ucciefoBaHNe 0XBa-
ThIBAeT 60Jiee KPYNHYI0 BBIGOPKY U pacCMaTpUBaeT JUHAMHUKY QYHKIMOHAJIbHOTO CO3pe-
BaHHUsI MUKPOOUOTHI B TPEX BO3PACTHBIX HHTepBajaxX. B oTinyMe oT ucciejoBaHuUs AeTel
nocJie ofnepanui ¢ UCKYCCTBEHHBIM KpoBooOpalleHueM [7], B JaHHOU paboTe OleHUBaJICS
001U KOHTUHTEHT JleTel paHHero Bo3pacta ¢ BIIC, 4To mo3BoJIM/IO 0XapaKTepu30BaTh
MeTaboJInYecKre HapylleHusl, CBsI3aHHbIe He TOJIbKO C IepUoTeparuOHHbIMU BO3/,eHCTBU-
SIMH, HO U C CAMUM TeYeHHeM BPOXKJEHHOU cep/ieyHOM naTosoruu. Hambosiee 3HaYMMbIM
HOBBIM Pe3y/JIbTaTOM CTaJI0 YCTAHOBJIEHHE BO3PACTHOIO0 «OKHa» MaKCHMMaJ/IbHBIX Hapylle-
HUU B 6-12 Mecs1eB, KOT/ja CHIXKEeHHE OYyTUPaTa OTHOCHUTEJIBbHO KOHTPOJIA JJocTUrasto 3,7
pasa, a orHomeHue M30Cn/Cn yBesmyuBasioch B 1,9 pa3a. CoxpaHeHUe MOBBIIIEHHOTO OT-
HoweHust U30Cn/Cn y geTeit 1-3 seT CBUAETENBCTBYET O CTOMKOCTH NPOTEOJTUTHYECKOH
HalpaBJeHHOCTU MUKPO6GHOTO MeTabosmu3Ma mpu BIIC.

K cUJIBHBIM CTOpPOHAM HCCJIe/IOBAaHUS OTHOCSTCS CPABHUTEIBHO GOJIBIION OGN
06'bEM BBIOOPKHU, HAJTUUHE TPYTIbI IPAaKTUYECKU 3/J0POBBIX JleTel, pacipe/ieieHue yJacT-
HUKOB 110 KJIMHUYECKHU 3HaYMMbIM BO3paCTHBIM IEpHO/aM, IPUMEHEeHHE IPSIMOTo KoJihye-
CTBEHHOT'0 METO/ja Ta30XKUKOCTHON XpoMaTorpaduu U KOMIJIEKCHAs OLleHKa Kak caxapo-
JINTUYECKUX, TaK U IPOTEOJTUTUYECKHX IPOYKTOB MUKPOGHOIr0 MeTabou3Ma. BkyiroueHue
3/J0POBBIX ZIETEeH U3 TOT0 ’Ke perMoHa M03BOJIUJIO YAaCTUYHO yYeCThb pervoHalbHble 0COGEH-
HOCTH NUTAaHUSA 1 GOPMUPOBAHUS KUILIEYHOT0 MUKpPO6GHOMa.

UccnenoBaHue nMeeT psj, orpaHuyeHni. O6cepBallMOHHBIN XapaKTep paboThl He
M03BOJIsIET YCTAaHOBUTb MPUYUHHO-CIEACTBEHHYIO CBsA3b Mexxay BIIC U BbIsIBJI€HHBIMU
MeTaboJMYeCKUMU U3MeHeHUsIMU. He MpoBoJuIoCh OT/e/IbHOE CPaBHEHHE Pe3ysbTaTOB
B 3aBHMCHMMOCTH OT THUIA U TSKECTH MOPOKa, HAIUYUSA CepZledHON HeJ0CTaTOYHOCTH, I'U-
MOKCEMUH, HYTPUTUBHOTO CTATyCa, XapaKTepa BCKapMJIMBAHHUs U MpeJIIeCTBYIOIINX XHU-
pPypruyecKux BMeLlaTeJbCTB. Bo3M0oXHOe BIMsSIHYE palMoOHa, JIEKAPCTBEHHON Tepanuy U
JApyrux $GakToOpoB CMeLIeHHs] He OIeHMBAJIOCh C [TOMOIbI0 MHOIOQaKTOPHOTO aHa/IM3a.
OnHOKpaTHOE HccaeZj0BaHue 06pas1ioB He M03BOJISET NPOC/AeAUTh HHANBU/YATbHYIO -
HaMHKy MUKPOOGHOT0 MeTab0JIM3Ma, a OTCYTCTBHE OJHOBPEMEHHOTO CEKBEHUPOBAHUS MU-
KpOGHOTHI OrpaHUYMBAET BO3MOXKHOCTB IPSIMOT0 conocTaByeHus KoHeHTpanui KKK ¢
KOHKPEeTHbIMHU 6aKTepHaJbHBIMU TaKCOHAMHU. [[09TOMY ITOJIy4YeHHbIE PE3Y/IbTaThl TPEOYIOT
MO/ TBEPXJEHHS B ITPO/I0JbHBIX MHOI'OLIEHTPOBBIX HCC/IE0BAHUSIX C yUETOM KJIAMHUYECKOH
Ts>kecTH BIIC, nUTaHuUs, HYTPUTHBHOTO CTATyca M COCTaBa KUIIEYHON MUKPOOHUOTHIL.

BoeiBoibl. TakuM 06pa3oM, TpoPUIb KOPOTKOLENOYEYHbIX )KUPHBIX KUCJIOT y AeTel
¢ BIIC xapakTepusyeTcsl BbIpaXKEHHbIM CHIKEHHEM MPOAYKLHUHU OCHOBHBIX MeTab0JUTOB
caxapoJINTHU4YecKol ¢epMeHTalMy, 0COGEHHO OyTHpaTa, YBeJUYEHUEM OTHOCHUTEJbHOU
JlOJIM TPOJIYKTOB NMPOTEOJUTHYECKOI'0 MeTab0IM3Ma U CMellleHUeM aHa3pOOHOT0 MH/IeKca
B CTOPOHY MeHee OTpHULaTeJbHbIX 3HaueHUH. COBOKYITHOCTb BbISIBJIEHHBIX U3MEHEHUH CO-
OTBETCTBYET CUH/APOMY MeTab0JUYeCKOW HEJOCTATOYHOCTH KHIIIEYHON MUKPOGUOTHI, 06Y-
CJIOBJIEHHOMY CHMKEHHEM aKTUBHOCTH OBJIUTaTHBIX aHAa3pOo6OB U YMeHblleHHeM QyHKIU-
OHaJIbHOT'0 MOTEeHIIMa/Ia MPOAYLeHTOB 6y THpaTa.

[Ipo3payHOCTb McCIe0BaHUsA. ABTOPBI HECYT MOJIHYI0 OTBETCTBEHHOCTD 3a COJiep-
»KaHHe U OKOHYATEe/bHYI0 BEPCUIO PYKOIIUCH.

Jdtuveckoe onobpenue. [IpoTokos uccieoBaHUSA ObLT 0L06pEeH DTUYECKUM KOMUTeE-
TOM Npu MUHHUCTEPCTBE 3/ipaBooxpaHeHus Pecriy6yiniku Y36ekuctadn — npoTokos N2 6/15-
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2104 ot 24 mas 2025 roga. ViccnegoBanue NpoBOAUIOCE B COOTBETCTBUU C MPUHI[UIIAMU
XeJIbCUHKCKOM eKJiapalnyu.
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AHHOTan M.

W3yyeHuto ocobeHHOCTeN o6MeHa U 3HaUYeHHI0 M3 B neprMHATaJbHOM IEPUO/E MO-
CBsIILleHbl MHOTOYMC/IEHHbIE 3KCIIepUMEeHTaJbHble PA60Thl, OZJHAKO JJaHHbIE KIMHUYECKUX
MCcC/lelOBAaHUM HEMHOTOYMCJIEHHBl U HepeJKO MPOTHBOPEYMBEL. B sinTepaType nmeercs,
He6OoJIbIIOe KOJIMYECTBO PaboT 0 3HAYeHUH 3TUX M3J B nepuUHATaJIbHOM pa3BUTHUH. [loka-
3aHo, yTo KoHIeHTpaus Co, Cr u Ni B KpOBM KeHIIUH CHUXKAeTcsl BO BpeMsi 6epeMeHHO-
CTH, IpUYEM CTeleHb CHWXKeHMS 3aBUCUT OT MCXOAHOro ypoBHA M3. [Ipu ocioxHEeHHOM
TeyeHUU OepeMeHHOCTH (M03/7HHMEe TOKCHKO3bl, HeJJOHAIIMBAaHUE, 3KCTpareHUTasbHas
NaTOJIOTHSA U AP.) HApyLIEHUs] MeTab0JIMYeCKHX MPOLECCOB BKJIIOYAIOT TaKXKe U3MEHEHHUs
o6meHa Co, Cr u Ni, o/JHaKO TPUYHUHBI MOJOOHBIX U3MEHEHUH U 3HAYEHUE UX JJIs IJI0Aa U
HOBOPOXX/IEHHOTO peGeHKa M3y4yeHbl NIOKa HEJOCTATOYHO. YUUThIBAs BbILIE U3JI0KEHHOE,
HacTosIasi 0630pHasi CTAaThsl COAEPNKUT HanboJiee BaXKHbIE COBPEMEHHbBIE aCIEKThI BJIUS-
HHMe MUKpPO3JIEMEHTOB Ha OPTaHMU3M 4eJIoBeKa B IepUHATaJlbHOM IIepHo/e.

KiroyeBnle c/10Ba: MUKpPO3JIeMeHThIl, IepUHATaJIbHbIM I€PUO/, OPraHU3M 4YeJioBe-
Ka.

Metabolism of Essential Microelements in the Perinatal Period
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Abstract.

Numerous experimental studies have been devoted to the metabolism and
significance of microelements in the perinatal period, but clinical trial data are scarce and
often contradictory. There are a small number of studies in the literature on the role of these
microelements in perinatal development. It has been shown that the concentration of Co,
Cr, and Ni in the blood of women decreases during pregnancy, with the degree of decrease
depending on the initial microelement level. In complicated pregnancies (late toxicosis,
prematurity, extragenital pathology, etc.), metabolic disturbances also include changes in
Co, Cr, and Ni metabolism. However, the causes of these changes and their significance for
the fetus and newborn remain insufficiently studied. Based on the above, this review article
covers the most important current aspects of the influence of trace elements on the human
body during the perinatal period.

Key words: trace elements, perinatal period, human body.

3a nocsielHUE JeCATUIETHE HAKOILIEH 60JIbLION $aKTHUeCKH MaTepuas O 3Haye-
HUM MUKpPO3JeMeHTOB (M3) A opraHuM3Ma yesioBeKa U )KMBOTHBIX. Ha OCHOBaHUM 3THX
JIaHHBIX Me/lb, IMHK, MapraHel, KoOaJbT, CeJIeH U HeKoTopble Jipyrue M3 (Bcero 13) 6b11u
Bbl/leJIeHb] B IPyNIy He3aMeHUMbIX. M3ydyeHn0 oco6eHHOCTENH 06MeHa U 3HaYyeHHI0 M3 B
NepHUHATa/JIbHOM IEPHO/ie MOCBsIleHbl MHOTOYHCIEHHble 3KCIEePUMeHTalbHble PabOTHI,
OJIHAKO JJaHHbIE KJIMHUYECKUX UCCJIeJOBaHUM HEMHOTOUYMC/IeHHbl U HEPEJIKO TPOTHUBOpE-
YHBBI.
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LuHK (Zn) sABAsisicCh HE3aMeHUMbIM M3 /17151 opraHu3Ma yesloBeKa U )KHUBOTHBIX, y4a-
CTBYeT BO BCeX BH/aX 06MeHa BelleCTB KaK KOMIIOHEHT MeTa/siopepMeHTOB, FTOPMOHOB
UrpaeT BaXKHYIO poJib B AuddepeHUpOBKe U CTaOUIM3AL MU KIETOYHbIX MeMOpaH, ooMe-
He GHOJIOTUYECKUX aKTUBHBIX BELeCTB U BO MHOTHX JIPYTUX MeTA60JNYECKUX MPOIieCccax.
JlaHHbIe MHOTOYMC/IEHHBIX 3KCIIEPUMEHTANbHbIX U KJIMHUYECKUX UCCIeZJ0BAaHUH O 3HaYe-
HUM Zn AJis OpraHru3Ma KUBOTHBIX U YeJIoBeKa 060011eHbI B psze paodor (1, 2, 7,9, 10).

O6MeH Zn (Tak »Ke, Kak U APyrux HesaMeHUMbIX M3 - Me/iy, MapraHia, KobaabTa, ce-
JIEHa, XpOMa) 3aBUCUT OT MHOTUX GAKTOPOB, K KOTOPbIM OTHOCSTCS 0CO6EHHOCTH MUTAHUS,
KMIlIeyHas abcopbuus, pacnpesie/ieHUe B OpraHax U TKaHsX, FOpMOHa/IbHas peryJssius, co-
OTHOILIEHHE MPOLecCOB aHab0JIM3Ma U KaTaboIn3Ma, IoYyeyHas IKCKpelys, reHeTHYeCKre
daxTopbl, 0CO6EHHOCTH NepuHaTaJbHOro pa3BuTus (3, 4, 5, 22, 23).

KnmHuyeckre ucciefoBaHUsS TOKas3aaH, YTO NPU HEOCJOXKHEHHOM TedeHUU Ge-
peMeHHOCTH HayMuHad co Il Mec KOHIleHTpauus Zn B KPOBHU »KEHIUH CHUXKaeTCd M0 Mepe
yBeJIMUEeHHUs] CPOKA recTaljiy, YTO BO MHOI'OM OO'bSCHSIETCS BO3PACTAIIUMHU MOTpe6GHO-
CTAMH M0 B 3TOM M3J. K MOMeHTy po/i0B IIpU AOHOIIEHHOW HOPMaJIbHO NpOTeKalLen
6epeMeHHOCTH KOJIMYeCTBO ZNn B KPOBU XEHIIUH CHIKaeTcd 10 50 - 60 % mo cpaBHEHHUIO
C TAaKOBBIM y HeGepeMeHHbIX KEHIIMH, a B KPOBH IJIOJjA B 3TOT MEPHO/, €ro KOHIIEHTPaIus
COOTBETCTBYET TAaKOBOH y mocyieHUX, cocTaBsisa 85,5 - 120,5 mkr/mi (24, 27). Bosee
BBICOKOE COZlep’KaHue Zn B opraHu3Me IJI0/ja 06yC/I0BJIE€HO aKTUBHBIM TPaHCIJIALeHTap-
HBbIM IepexosioM M3, oHaKO MexXaHU3M ero /0 HacCTOsLIero BpeMeHHU He u3ydeH (6). [lo
Mepe YBeJUYeHHUH CpOoKa TecTaljiy CoJlepKaHue Zn B MJIalleHTe BO3PacTaeT, YTO 06bsCHS-
eTcsl IelIOHMpPOBaHUEeM MO B 3TOM OpraHe, a TaKXKe PeryJsiTOpHbIM MeXaHU3MOM, onpe/e-
JISIOLIMM a/leKBaTHOE MOCTYIJIeHHe MeTa/lJla B OpraHusM miaoza. OHako 66110 MOKa3aHo,
YTO KOHIIeHTpanus Zn, Ko6asbTa U ceJieHa B [TIeYeHHU IJ10/a 3HAYUTETbHO NPEBBIIIAET TaKO-
BYIO B ILJIaLleHTE. ITO NMO3BOJISIET MPEJNOJIOXKUTD, YTO OCHOBHBIM MECTOM JIeNOHUPOBAHUS
M3 B nepros BHYTPUYTPOGHOT0 Pa3BUTHS SIBJSETCS NeyeHb 1maoza (7).

Zn HaKaIJIMBaeTCs B OpraHu3Me IJIola HauboJiee MHTEHCUBHO B mocaenuue 10 - 12
HeJ rectanuu (5). KpoMe neyeHy, BbIcOKasi KOHIIEHTPAIUS 3TOr0 3J/eMeHTa 06GHapy»KeHa B
MOJKEIYA0YHOH XKeJie3e, KOCTSX, F0JIOBHOM Mo3re (2). Y HOBOPOX/JeHHBIX U3 BCEX OT/IEe/I0B
roJIOBHOT'0O MO3ra HauboJiee BbICOKOW KOHI|eHTpalMel OTIn4YaeTcs MPO/I0JrOBaThIN MO3T U
3pUTEJbHBIN 6Yrop, 0HAKO M0 Mepe pa3BUTHs OpraHu3Ma pebeHKa IPOUCXOUT Nepepac-
npefeseHre M3 - nepeMellieHre UX U3 CTBOJIOB U NMOAKOPKOBBIX CTPYKTYP B KOPY GOJIBIINX
MOJIyIIAPUH, YTO CBSI3BIBAETCS C 0COGEHHOCTSIMU OOMEHHBIX MPOLECCOB, 06YCI0BIEHHBIX
co3peBaHHEeM HEPBHOU cucTeMBI (9).

[TokazaHo, 4YTO NP HEOCJIO’)KHEHHOM TeYeHUH 6epeMEeHHOCTH Zn SIBJISIETCS OCTOSH-
HbIM KOMIIOHEHTOM aMHHOTHUYECKOM KUJKOCTH, IPUYEM €ro ypoBeHb YBEJIUUYUBAETCH OT
0,06 Mmkr/mu Ha 20-011 Helesie 6epeMeHHOCTH 10 0,25MKr/MJI K MOMEHTY PO/IOB. ITO YBeEJIH-
YeHHe U/JIeT IapaJljieJIbHO MOBBIIIEHHI0 aHTHOAKTepUaJIbHON aKTHBHOCTH aMHUOTHYECKON
KU KOoCTH (5). BbickazaHbl peiNoJI0KeHUS O CyIleCTBOBAaHUH IBYX BO3MOXKHBIX MEXaHH3-
MOB BJIMSIHUSA ZN Ha aHTUOAKTepHUaTbHYI0 aKTUBHOCTb aMHUOTHYECKYIO KUAKOCTb: 1) OH
HapyllaeT MarHUW3aBHUCHMble OGMOCHHTETHYECKHE MPOLECChl KJETOYHOro MeTaboJsn3Ma
6aKTepHH, TaK KaK UMeeT CXOJHYI0 C MarHvMeM 3JIEKTPOHHYI KoHpuUrypauuio (26, 28); 2)
3HaYeHHEe UMeeT He TOJIbKO abCOTI0THOE KOJIMYECTBO ZN B AMHUOTHYECKOM KUJKOCTH, HO U
€ro COOTHOLIeHHe ¢ KoHIleHTpanueld ¢ocdopa. [Ipu oTHowenun P/ Zn, paBHOM UM MEHb-
me 100, HaG/II0jaeTCs 6GaKTepULIUAHBIN 3¢ deKT: npu BesuydruHe 6osiee ero ot 100 go 200
- OaKTepUOCTAaTUYECKUH, a TPU BesnurHe Gosiee 200 - gelicTBUE Zn KaK UHTHOUTOPA HE
npossisieTcs (6, 8).

B psjie akcnepuMeHTaJbHbIX PabOT MOKAa3aHO, YTO HU3KOE CO/lep>KaHue Zn B MHUILe
BO BpeMs1 6epeMeHHOCTH ¥ MHOTHX BH/IOB )KUBOTHBIX IPUBOJIUT K POXK/I€HHUIO HEKU3HECTIO-
COGHOI0 MOTOMCTBA, BBICOKOMY NPOLIEHTY Pa3BUTHS BPOXK/JEHHbIX aHOMAJIMH, K MEPTBO-
POX/JIEHHOCTH, 33/iep>KKe BHYTPUYTPOOHOTO Pa3BUTUS, aTOHUYECKUM MaTOYHbIM KPOBOT-
€4eHUsIM, U3BpallleHUI0 UHCTUHKTOB. B pa6oTax Jloy H.M., Xosin AT, Bpoasu M.P, 1 coaBT.
MIOKa3aHo, YTO JjaXKe KpaTKOBPEMEHHBIHN AePULIUT Zn y 6epeMeHHbIX )KUBOTHBIX SIBJISETCS
TepaToreHHbIM JJ1s1 noToMcTBa (7).

Jeduuut Zn y niosa 4esoBeKa B psifie CJydaeB MPOSIBISETCS IHTEPONATUYECKUM
akpozepMaTuToM (JA), HepeIKO pa3BHUBAIOLIMMCS Cpasy MocJie poxaeHus. B ocHoBe JA Jie-
»KUT reHeTHUYeCKH 06yCJI0BJIEHHOE HapylLlIeHHe KUIeYHOH abcop6iuu aToro M3. UsydeHuo
obMeHa Zn y fieTeil ¢ DA MocBsIleHO MHOTO paboT. B HUX omuMcaHbl KJIMHUYECKUE NPOsIB-
JIEHUsI 3TOW MATOJIOTHH, pa3paboTaHbl HEKOTOPbIE NMPUHIMIIBI 3aMECTUTEJNBHON Tepanuu
(1,7, 8). Mcdonald C.M u coaBT. (26) ycTaHOBUJIM Y KEHIIUH C IA, KOTOPBIM BO BpeMs Gepe-
MEHHOCTH He MPOBO/IMJIACh KOPPEKIMsA 0OMeHa Zn, BBICOKHUU MPOIEHT CJIy4YaeB Bbl-
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KU/bIIeH, He/JoHAIIMBAaHUs, MEPTBOPOK/IEHHOCTH, BPOXK/AEHHBIX aHOMa/IMH NMPaKTUYECKU
BCEX OPraHOB IJIO/A C IPEUMYIIECTBEHHBIM IOPAXKEHUEM LEHTPAJIbHON HEPBHOM CHCTEMBI
Y CKeJIeTa, aTOHUYECKUX MaTOYHbIX KDOBOTEYEHUH, C/1Tab0CThb POLOBOM /e TeNbHOCTH (8).

[Ip¥ mo3HNUX TOKCHKO3aX 6epeMeHHOCTH, He/JOHAIMBAaHNU U lTepeHalllMBaHUH KOH-
LEeHTpals Zn CHWKAETCs B KPOBU JKEHIIUH B 3HAYUTEJNbHO GOJIbIION CTENEHH, YEM NPHU
HOPMaJIbHOM TeYeHUH 6epeMeHHOCTH, IPUYeM OTMeYeHbl YeTKas MPOJ0/DKUTEbHAs KOp-
peJIiUs MeXAY ero coJiep’kaHreM B KPOBU MaTepu U moza (6, 9, 27).

Tak kak Zn Hau6oJiee UHTEHCHBHO HAKaIlJIMBAETCS B OpraHU3Me I1J10/ia B IOCIe/JHEM
TpUMecTpe GePEMEHHOCTH, COZlepKaHue 3TOTO MHUKPO3JieMeHTa Yy HeJIOHOUIEHHbIX JeTel
HIDKE, YeM y JOHOLIEHHBIX HOBOPOXK/JeHHbIX. O/JHAKO HEKOTOPhIE aBTOPHI He BBISBUJIU 3HA-
YUTEJBbHOW KOppeJUU MeX/Jy KOHIeHTpaluel Zn B opraHu3Me HOBOPOX/eHHBIX U Te-
CTaLMOHHBIM Bo3pacToM (6, 7, 12).

Hapsazay c cHi»keHHEeM ypoBHS Zn B KPOBU »KeHIIIUH IPU HOPMaJIbHOM Te4eHUH Gepe-
MEHHOCTH BBISIBJIEHO CHH)KEHHEe aKTUBHOCTH Zn- coJiepKalliux MeTann0dpepMeHTOB — Kap-
60aHTUAPA3kI U 111e109HOHN pocdoTaspl, IPUUEM CHUMKEHNE aKTHUBHOCTH MOC/IeIHEN HEO U~
HaKOBO B Pa3JIMYHbIX OpraHax U TKaHAX. B IylalleHTe aKTUBHOCTD I11le109HON dpocdoTassl
HM3MeHsIeTCsI MUHHUMAaJIbHO, YTO, BEPOSTHO, 00YC/I0BJIEHO HAKOTIJIEHUEM B HEW ZNn U HU3KOU
YYBCTBUTEJbHOCTBIO MJIALlEHTAPHON TKaHU K ero HeJocTaTKy (12).

3Havenue meau (Cu) a1 opraHu3Ma yesoBeKa U XKUBOTHBIX 00YCJIOBJIEHO HAJTUYHU-
€M ee B CTPYKType pepMeHTOB (CynepoOKCUAAUCMYTa3bl, UTOXPOMOKCHUAA3BI U JIP.), B IIPO-
Ijeccax TKaHeBOTO JIbIXaHUsl, KDOBOTBOPEHMUs, YTUIU3ALMU JKeJle3a B OpraHU3Me, CUHTe3e
dochonunuoB, 31aCTUHA U KOJIJIareHa, UHAKTUBALUU HHCY/JIMHA3bl U B HEKOTOPBIX APYTUX
nporeccax (9,10, 11,12).

B kpoBu B3pocsoro yesnoBeka 0koJio 50% Cu coZiep>KUTCS B 3pUTPOLUTAX, IPUUEM
HauboJIb1Iast YaCTh IPUCYTCTBYET B CyNEPOKCU/IUCMYTa3e, aKTUBHOCTb KOTOPOM B KPOBU
IJ10/Ja OTHOCUTEIbHO BbICOKA M TPO/I0JKAET ITOCTENEHHO YBEJMUYUBATCSA K MOMEHTY POJIOB.
OctanbHas yacTb Cu paBHOMEPHO paclipe/iesieHa B [Jla3Me KPOBHY, I/ie CBsI3aHa B OCHOBHOM
nepysoniasMuHoM. HekoTopoe kosndectBo Cu MokeT 06pa3oBaTh KOMILJIEKCHI C aab0y-
MHUHOM M aMUHOKHUCJIO0TaMH, HEKOTOpBIE, ABJIASACH HauboJsiee JTaOUIbHBIMU QPaKLUSAMH, B
KPOBH I1JIOZIA COJIePKATCs B OTHOCUTEbHO GOJIBIIOM KOJIUYECTBE, YEM Y B3pOCbIX (9, 14).

B kpoBu GepeMeHHBIX 10 Mepe YBeJUYEHNs] CPOKA reCTalluy HaGJ/I0/laeTCsl 3HaYH-
TeJIbHOE MOBbIlIeHUe KoHLeHTpanuu Cu. [IpeanosioxkeHue, 4To ypoBeHb Cu B KpOBH KOp-
peJiupyeT C YpOBHEM 3CTEPOTEHOB, 3HAYUTEJbHO BO3PACTAIOIINUM BO BpeMsi 6EpEMEHHOCTH,
He noATBepAuock (9, 17).

OTMeuyeHa MOJIOXKUTENIbHAs KOppeasus Mex/y ypoBHeM Cu B KpoBU 6epeMeHHbIX
KEHLIMH U UX IJI0Z0B. Tak e KakK U [ Zn, NpeAnoJaraeTcsi BO3MOXXHOCTb aKTUBHOTO
TpaHcrnopTa Cu 4yepe3 MJIALEHTY, KOTOpasi COAEPKHUT 6OJIbIIIoe KOJrudecTBOo 3Toro MJ. [lo-
CTymnasi U3 IJIal[eHTapHOI'0 TKaHU K 1101y, 0KoJio 50% Cu lenoHUpyeTCs B IeYeHH, CBS3bI-
BasiCh C META/VIOTUOHUHOM (15, 16).

Bricokas koHIeHTpanus Cu o6GHapy»KeHa B TOJIOBHOM MO3Te I1JI0/I0B U HOBOPOXK/,EH-
HBIX JIeTel, YTO 06YCIOBJIEHO BaXKHOH POoJibio 3TOro M3 B cuHTe3e pochosunuios (18).

JKCIepUMeHTAaJIbHO IT0Ka3aHo, 4yTo AeduuuT Cu Bo BpeMsi 6epeMeHHOCTH IPUBOAUT
K BHYTPUYTPOOHOM r1besv IOTOMCTBA, BBICOKOMY MPOLIEHTY C/1y4aeB BPOXK/JeHHbIX aHOMa-
JINH, HapyIIeHUIo POCTa, reMonos3a. HecMoTps Ha BbICOKYIO KOHIleHTpalrio Cu B KpoBU Oe-
peMeHHBIX KEHIIMH U aKTUBHBIH IJIalleHTapHbIA TPAHCIOPT, CAMITOMBI HEIOCTATOYHOCTH
Cu y HOBOPOX/IEHHBIX U IPYJHbIX JleTel BCTpPeYyarTcs JOBOJbHO YacTo. HejocTaTOUHOCTD
atoro M3 nposiBsieTCcs 3a/IepP>KKO ICUXOMOTOPHOT'0 pa3BUTHS, 0011lel TUIIOTOHUEH, TUIIO-
HNUrMeHTallel, U3MeHeHHEM KOCTeH, reraTociJieHoMeraauel, BOKyasau3anuei spuTpou /-
HbIX U MHUEJIOUJHBIX KJIETOK KOCTHOT'0 M03Tra, CUZepOo6JIacTHON aHeMUel U HelponeHuel
(13, 16).

K npuunHam HefocTaTOYHOCTH Cu OTHOCATCS TeHETHUYeCcKHe W BpOXKJEeHHble Je-
bexThl MeTab0J1M3Ma, NAaTOJOTMYecKoe TeueHHe 6epeMeHHOCTH, HepallMoOHaJIbHOE UCKYC-
CTBEHHOE BCKapMJ/IMBaHUe, [JINTEJbHOE MapeHTepaJlbHOEe MUTAaHHE U HEKOTOPBIE ApyTHe
(9). KimaccuyeckuM nmprvMepoM HapyuieHus ooMeHa Cu siBJsieTcsl 60sie3Hb KoHOBasioBa -
BusnbcoHa - ayTOCOMHO-pellecCHBHOE 3a60JieBaHMe, XapaKTepU3ylolleecs Mporpeccupy-
IOIIUM IIUPPO30M MeYeHH, TOYeYHONU HeL0CTaTOYHOCTbI0, HEBPOJOTUYECKUMU PacCTPOM-
CTBaMH B pe3yJsibTaTe NAaTOJOIMYecKoro nepepacnpezeneHus Cu (CHMKeHHe YPOBHS ee B
KPOBH M Ype3MepHOe HaKOIJIEHHEe B TapeHXHMaTO3HbIX opraHax) (62). Jepuuut Cu iexxut
TaK)Ke B OCHOBe 60J/1e3HM MaHKeca — BPOK/IeHHOH NMaTOJI0TUH, KOTOpPasi IPOSBJSETCS y Jie-
Tel 70 2 ieT. OHa OT/IMYaeTCcs epevyrceHHbIMU Bblllle CHMITOMaMHU HegocTaToyHocTHU Cu,
a Tak)ke U3MEHEHHUsMHU POCTa BOJIOC HHTHUMBI cOCyzioB. [Ipefnosaraercs, 4To 3Ta NaToJI0-
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rusi o6ycjoBJIeHa HapyllleHneM KuileyHoi a6copb6uuu Cu (14).

CHmxeHMe ypoBHS Cu B KPOBHM »KeHIIUH HabJ0jaeTcsl IPU 6epeMeHHOCTH, 0CJI0XK-
HEHHOM MT03/JHUM TOKCHKO30M, a TaK)Ke IPU HeJJOHAIIMBAHUHY U NTepeHalIuBaHuu (17).

HeszameHumocTb Maprania (Mn) AJis >KUBOTHBIX U YeJI0BeKa 00yC/I0BEeHA HATUYHEM
€ro B CTPYKType HEKOTOPbIX GepMeHTOB (MMPYyBaTKHHA3bl, MUTOXOH/APHAIBHON CyINepoK-
CUAAMCMYTa3bl U /p.) akTuBaLueill Cu-3aBUCHMBIX GepMEHTOB, yYacTUEM B 06pa30BaHUU
u 1uddepeHIIMPOBKE KOCTHON CUCTEMBI, B IIPOLieccaXx TKAaHEBOT'O OKUC/IeHUs], KPOBETBOpe-
HUS, CTaOUJIU3ALUH KJIETOYHBIX MeMOpaH, pOpMHUPOBAHUHU OTOJMTOBOIO amiaparTa
BHYTpPEeHHEro yxa B oHToreHese (15).

Mn BiMsieT Ha penpoAyKTUBHYIO QYHKIUIO, TaK Kak ero JepuIyT B palpoHe MUTa-
HUS KUBOTHBIX IPUBOJAMJ K CHMXKEHUIO YUCIEHHOCTH, POXKEHUIO C1ab0oro, HeXKU3HECIOo-
COGHOI'0 MOTOMCTBA, BEICOKOMY IPOLIEHTY MEPTBOPOK/AEHHOCTH BCJIE/[CTBHE N3BPAlLeHHUs
nporeccoB MeTabo/iM3Ma Ha KJ1eTO4HOM ypoBHe (12,17, 18).

HenocraToyHocTh Mn y yesioBeKa BCTpedaeTcda peJiKo, OJHAKO, OTAeJIbHble CUMIITO-
MBI ero ZedUIuTa MOIYT HAGJ/II0AaThC MIPU HEKOTOPBIX GU3HOJOTMYECKUX U MAaTOJOrHU-
YeCKUX COCTOSIHUAX. Bo BpeMsi 6epeMeHHOCTH 06HAPYKUBAETCs CHIKEHHE YPOBHA Mn B
KPOBH >KEHILIMHb! BCJAEJCTBHE aKTHBHOTO TPaHCIIALlEHTApHOIro nepexoja storo M3 (4,
21). HauboJiee BbICOKOE coZiepakaHre Mn oTMe4yeHo B I1aleHTe. /locTaTO4YHO BbICOKask KOH-
neHTpanusa Mn Hal/leHa TakXKe B OpraHax, 60raTblX MUTOXOH/APSIMU (B IeYeHH, MO/Key-
JIOYHOU 3KeJsie3e, TOJIOBHOM MO3Te), a TaKXKe B popMUpYIOIIelics KOCTHOW TKAaHH, YTO 00y-
CJIOBJIEHO €0 y4acTHEM B CHHTEe3€e MyKOIOJIMCaXapu/j0B U 06MeHe XOHPOUTHHCYIbdaTa
B XpsLeBo# TKkaHu (17).

3HauYUTeNbHOE CHIKEHNE YPOBHS Mn B KPOBH YKEHIIMH HAGJII0laeTcs py 6epeMeH-
HOCTH, OCJIO)KHEHHOW MO3JHUM TOKCUKO30M, aHEMHEH, SKCTPAreHUTaJbHON NaTOJIOTUEH,
a TaK)Ke IIpY NepeHallMBaHUU. Y HOBOPOXK/JEHHBIX JleTel OT MaTepel C HU3KUM YPOBHEM
Mn Bo BpeMsi 6epeMeHHOCTH OTMeYaloTCsl HU3KKe MacChl Tesla U POCT IIPU POXK/IeHUH, CHU-
»KeHHe BUTaMUH K-3aBHCHMBIX GaKTOPOB CBEPTHIBAHUS KPOBH, PE3UCTEHTHOE K JJOTIOJIHU-
TeJIbHOMY BBeJleHHIo BUTaMuHa K (21).

Buosiorudeckas poJib cesieHa (Se) 06yc/oBIeH HAJIMYUEM €ro B CTPYKType depMeH-
Ta riaytaTuoHnepokcugassl (I'11), koTopasi mpeBpaliaeT TOKCHYHbIE JJIsI KJIETOYHBIX MEM-
OpaH MPOAYKThI MEPEKUCHOTO0 OKHUC/JEHUS JIUMH/J0B B HETOKCUYHbIe coefuHeHus (2, 3).
JleiictBue Se kak komnoHeHTa [l cBI3aHO ¢ BUTaMHUHOM E, aHTHOKCHJ@HTHbIE CBOMCTBA
KOTOPOTO OMKCAaHbl MHOTMMH aBTOpaMH (23, 24, 25).

O6MeH Se B opraHv3Me IJI0/ja U HOBOPOXKJA,EHHOI'0 B HOPMe U IPU AaTOJIOTUH U3y4YeH
HenocTaTo4vHO. B pa6oTax CMupHoBo# T.JI., lepacumoBa JI.U ykasaHa (25) 4To, KOHLIEHTpa-
1us Se ¥ akTUBHOCTBD ['I1 B KpoBU 6epeMeHHBIX KEHIIMH NP HOPMaJIbHOM TedeHuHU Gepe-
MEHHOCTH CHMXKAIOTCS 10 CPeJHUX 3HAYEeHUM MeXAy 3TUMH IIoKa3aTeJssMU HebepeMeH-
HBIX )KEHII[MH U HOBOPOXKEHHBIX (24). O6Hapy>KeHO, UTO NIPU BBeleHUH 75Se-MeTHOHHHA
€ro KOHIeHTpal{s B KPOBU GepeMeHHbIX CHUYKAETCsI C TeYeHHeM BpeMeHH U OTMeYaeTCs
€ro HaKoIlJIeHHE B [JIALleHTe; BEPOSITHO, 3TO 06YCJI0OBJIEHO HAJIMYMEM B HEH Pery/IssTOPHBIX
MEeXaHU3MOB, MO3BOJISIOLUIUX CB3aHHON aMHUHOKHC/IOTE GbICTPO MEePeXoJUTh B OPraHU3M
nsioga. OfHAKO B KPOBU HOBOPOXK/IEHHBIX coJiep:KaHue Se M akTUBHOCTB ['I] 3HaunTEIBHO
HIDKe, YeM B IIJIalleHTApHOU TKaHHU (26).

[Ipy TOKCHMKO3ax BTOPOM MOJIOBUHBI 6€PEMEHHOCTH B KPOBH >KEHIIIUH 00HAPYKEHO
CHMXKeHHe ypoBHA Se B 1,5-4 pasa. 3HaUUTeJbHOE CHIXKEHHE BbISIBJIEHO TaKXKe Y HOBOPO-
»KJIEHHBIX C BPOXKJ€HHbIMU aHOMaJIUSIMU PAa3BUTHs, 0COGEHHO Y ZieTell ¢ aHaHIedanuen
(23). Huskuit ypoBeHb Se Hal/ileH Yy HOBOPOXK/IEHHBIX C CHUH/APOMOM /IbIXaTeJbHBIX pac-
CTPOMCTB, a TakXkKe ¢ 6pOHX0JIeeroYHOH Jucnaasueit (27).

Huskuii ypoBeHb BUTaMUHa E paccMaTpuBaeTcd Kak 0ZiHa U3 OCHOBHBIX IPUYMH pas-
BUTHSA Yy HEJJOHOLIEHHBIX JleTell aHeMHUH, KOTopast 06yc/I0BJIeHa OBpeXJeHrneM MeMOpaH
3PUTPOLUTOB B pe3ysbTaTe NEPEKUCHOTO OKUCJIEHUS JIMIIUAOB U, KaK CleJCTBHE 3TOr0
CHM)KEHHEeM yCTOMYMBOCTH 3PUTPOLUTOB K reMoJin3y. B mocsieiHue ro/Jjbl onvcaHa Koppe-
JIATUBHAA 3aBUCUMOCTb MeXJY CTelNeHbI0 reMOJUTHYECKOTO NMpoLecca, KOHLleHTpanuen
Se n akTuBHOCTBIO '], KOTOpBIE 3HAYMTEJNBHO CHUXKAIOTCA 110 Mepe YCUJIeHUs TeMoJIh3a
aputpouuToB (1-3). Uepes Se ocymiecTBIsETCS TPAHCIOPT 3JIEKTPOHOB C IVIyTaTHOHA Ha
MEeTTeMOIJIOOWH, UTO IPUBOAUT K PEAYKIHUU MOCAeJHET0. ITUM MOXKHO 06'bSICHUTD OKH CJTU-
TeJIbHble U3MeHEeHUs reMOoTJI061Ha, HabJtojaeMble y Se-eUIMTHBIX )KUBOTHBIX, @ TaKXKe
BBICOKYI0 YYBCTBUTEJBHOCTb (PeTaJbHOr0 reMOrJIo6MHA K JIeMCTBUIO OKCU/IAHTOB ¥ HOBO-
POX/IEHHBIX U OCOGEHHO y HEJJOHOIIEHHBIX JileTeH, /il KOTOPbIX XapaKTepHO CHMKEHHE
KOHLleHTpauuu Se u aktuBHocTH [ (25).

Ha ocHoBaHUM pe3y/bTaTOB MCC/IeL0BAaHUH MOCTAEAHUX JIET B IPYIIY He3aMeHHUMbIX
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M3 6b11u BrItOUYeHbI K06aabT(Co), xpoM(Cr), Hukennb(Ni), mosubaen(Mo) u Banagui(V).B
3KCIepUMEeHTaJbHBIX U KJIMHUYECKHUX paboTax mokasaHo, 4yTo Co yyacTByeT B Ipoljeccax
KPOBETBOPEHHs, CIOCOOGCTBYET CUHTE3Y MBbILUIEYHBIX OEJKOB, BJMSAET HAa aCCUMMJISLIUIO
a30Ta U yrieBoJHbIX 06MeH; Cr y4acTBYeT B yIVIEBOJHOM 06MeHe KaK MHTerpasbHas 4acThb
IJII0KO30TOJIEPAHTHOTO GaKTOPa, BJIUsSET Ha 06MeH XoJsiecTeprHa; Ni BauseT Ha 0OMeHHbIe
IpoILecchl Kak KaTaJu3aTop psaja pepMeHTOB, UTPAET PoJib B Ipolieccax MUrMeHTanuu; Mo
- KOBaKTOp ¢epMaHTOB KCAaHTUH-CYJbPUT-, aJIbJIeTH/I0KCUAA3, HUTPUTPELYKTa3bl; Vyda-
CTBYET B [IPOIleCCcax reMoI1033a, BJHSIeT Ha TPOHUILAEMOCTb MUTOXOH/APHAIbHBIX MeMOpPaH,
HHTUOUPYET CUHTE3 X0JeCTepPHUHA U CIIOCOOCTBYeT OKHCIeHH0 dochoaunuzos (5, 16, 17,
19,22,27, 28).

B nuTepaType uMeeTcs, He6OJIbIIOE KOJUIECTBO PaboOT 0 3HAaYeHUH 3TUX M3 B ne-
pUHaATaJbHOM pa3BUTHUU. [lokazaHo, yTo kKoHLeHTpauusa Co, Cr v Ni B KDOBHU KEHILUH CHU-
»KaeTcsi BO BpeMsi 6epeMeHHOCTH, IPUYEM CTeleHb CHMXKeHHsI 3aBUCUT OT UCXOJHOTO yPOB-
Hs M3 (10, 22, 27, 28). [Ipu 0c/I0)KHEHHOM Te4YeHUH 6epeMeHHOCTH ([03/iH1E TOKCUKO3HI,
HeJlOHAlllMBaHUe, 3KCTpareHUTaJbHasl MaTOJIOTMS U Jp.) HapyuleHUs MeTaboJMYecKUx
MPOIEeCCOB BKJIIOYAKT TaKKe u3MeHeHus1 ooMeHa Co, Cr u Ni, ofHaKO TPUYUHBI TTOI0GHBIX
M3MeHEeHUU M 3HaYeHMe UX [/ MJI0/la U HOBOPOXK/IeHHOT0 pebeHKa U3y4yeHbl N0Ka HeJlo-
cratoyHo (12, 14).

U3BecTHO, 4To Cr B HEOpraHU4ecKoi ¢popMe B MUHUMaJIbHBIX KOJMYECTBaX MPOHU-
KaeT yepes IJIALEHTY, a KaK KOMIIOHEHT [VIIOKO30TOJIEpaHTHOI0 paKTopa JIerko TPaHCIop-
TUPYETCs B OpraHM3Me 11710/}, HaKalJIMBasiCb B OCHOBHOM B IteyeHH (12, 19). OnHako He Bce
rucToreMaTHyeckre 6apbepbl MPOHULAEMBI /i1 He3aMeHUMbIX M3J; Tak, V He MpOHUKaAeT
yepes MJIalleHTapHbIN U reMaTo3HIedaTnuecKii 6apbepbl U HAaKalJIMBAETCs IJIaBHBIM 00-
pa3oM B KOCTHOM TKaHU pebeHKa OCTHATA/IbHO, TOCTYIas B OPTaHU3M C MOJIOKOM MaTepH
(10,18).

B siuTepaType onucaHa HECKOJIBKO CIy4YaeB pa3BUTHE HEJOCTATOYHOCTH 3THUX MD.
CoobuiaeTcs 0 pebGeHKe, y KOTOPOTO BCieicTBUe Aeduliiuta Mo Habojanach coueTaHHas
HEJIOCTAaTOYHOCTh KCAaHTHH- U Cy/lbGaTOKCH/a3, KIMHUYECKH XapaKTepU3yolascs IJ0-
XUM aNMeTUTOM, aCUMMEeTPUYHOCTbIO BUCLEPaJIbHOTO Yepena, IiepebpaibHoi aTpodueH,
MO3/IHUM IPOpe3bIBaHUEM 3y0O0B, NEPCUCTUPYIOLMMHU TOHHUKO-KJIOHUYECKUMH CyJ0pora-
MU U runeptronuei (19).

Y 60/IbHBIX, HAXOAUBLIMXCS JJUTEIbHOE BPEMSI Ha TOTAJbHOM IepUHATAJbHOM ITH-
TaHUH, OOHAPYKEHA HeJL0CTaTOYHOCTh Cr, MPOSBJISIONIAsACA Pa3BUTHEM TSKEJIOTO, MJIOX0
MO/ /JAI0Lerocss KOppeKIMH BBICOKMMH /103aMU UHCY/IMHA caxapHoro guabeTa. [Ipu BkJIto-
YEeHWH B KOMILJIEKCHYI0 Tepamnuio Cr cofiepKalliix MIpenapaToB TOJEPAaHTHOCTD K IVIIOKO3e
6bICTPO HOPMAJIM30BaJIaCh, a MOTPEOGHOCTh B UHCYJIMHE CHU3UJIOCH A0 HyJ14 (5, 19).

ConmeprkaHue M3J B deTomianeHTapHON CUCTeMe U BO3pacTHasi AUHAMUKA B KPOBU
HOBOPOXX/I€HHBIX I1P€e/ICTaBJIEeHbI B TabJIHILE.

O6MeH He3aMeHUMbIX M3 B meprHATa/IbHOM MEPHUOJie UMEIOT HEKOTOpble 0 6 L U e

3aKOHOMEPHOCTH:

1. lnsa 6osbminHCTBA M3 XapaKTepHO CHIXKEHHE YPOBHS B KPOBU 6epeMeHHbIX KeH-
IIMH B HOPMe 110 Mepe YBeJMYeHHs CpoKa rectanuu (kpome Mu); HaKoIJIEHHE UX B OCHOB-
HOM B IeYeHHU U IlJIalleHTe IPOUCXOAUT Y IJI0/la Haubosiee HHTEHCUBHO B NOC/TejHHE He-
JleJIU BHYTPUYTPOGHOTr0 pa3BUTHSA. ITa 0CO6EHHOCTb 06yCJIaBJIMBAaET HU3KOE COZlep>KaHue
M3 y HeZJOHOLIEHHBIX JeTeM.

2. [Ipy ocoKHEHHOM Te4eHUH 6epeMeHHOCTH (T03/JHUe TOKCUKO3bI, IepeHallBa-
HUe, 9KCTpareHUTalbHas NaTOJOTHSA U JIp.) OTMeYaeTcsl 3HaYUTeJbHOE CHUXKEHHE YPOBHS
M3 B KpOBHM KEHIIMH, YTO NPUBOJHUT K J1eUIIUTY UX Y IJI0JIa U HOBOPOXKJAEHHOI'0 pebeHKa.

3. HejocTaToyHOCTb HE3aMeHUMBIX M3 B opraHusMe 6epeMeHHbIX KEHIUH MOXET
MPUBOJUTH K MEPTBOPOXK/IEHHOCTH, HEJJOHAIIIMBAHHIO, BPOXK/I€HHBIM aHOMAJIUSM, 33/1ePXK-
Ke BHYTPUYTPOOHOTO pa3BUTHA y IJI0/Ia. A TaKKe K CJIab0CTH POJIOBOM /1esITE/IbHOCTH, aTO-
HUYECKUM MaTOYHBIM KPOBOTEYEHMSIM, U3BPallleHHI0 BKyca y MaTepH.

4. HauboJsiee BbICOKOE cofiepkaHre M3 B KPOBU HOBOPOXK/IEHHBIX 00HAPYKUBAETCA
B [lepBble JHU KU3HU. B fasbHeNIeM NPOUCXOAUT MOCTENEHHOE ero CHIKEeHUE 10 MUHU-
MaJIbHBIX 3HaY€HUH KO 2-3-My Mecsly >KU3HU. Takas AuHaMHUKa 06ycJI0BJIeHa [VIaBHbIM 06-
pa3oM BBICOKMMHU NOTPeOGHOCTAMU B M3 y HOBOPOXK/J€HHBIX [IJIs1 pa3BUBAIOIIMXCS OPTaHOB
Y TKaHeHl, HU3KUM POLLeHTOM abCcopOLUU U PeTEHI[UH, He3PeJIOCThI0O EePMEHTHBIX CHUCTEM
Y FTOPMOHAJIbHOH PETYJISIIMHY, YTO 0CO6EHHO BbIPAXKEHO Y HeIOHOLIEHHBIX JleTel, CHUKeHH-
€M UX YPOBHS B I'PY/JHOM MOJIOKe T10 Mepe YBeJWYeHUs] CPOKa JIaKTaLUH, ObICTPBIM HUCTO-
meHueM QeTanbHbIX 3anacoB. K 3-MecssiyHOMY BO3pacTy yCTaHABIMBAETCS AUHAMUYECKOe
paBHOBecHe 6aJ1aHca 60JIBITMHCTBA M3, a ¢ 6-r0 MecsiLia >KU3HU HAabJII0IaeTCs TOJIOKUTEb-
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HbIH GasiaHC. Y HEJJOHOUIEHHBIX eTEN 3TU CPOKHU 3HAYUTEbHO YIAJIUHSIOTCS.

[Ipo3pavyHocTh uccaefoBaHus. McciegoBaHue He UMEJIO CIIOHCOPCKOW MO/ JIEPIKKH.
ABTOpBI HECYT NOJIHYI0 OTBETCTBEHHOCTH 32 IIPeOCTaBJIEHHUE OKOHYATEJNbHOU BEPCUHU PY-
KOIIMCH B II€YaTh.

Jexapanus o QUHAHCOBBIX U JJPYTUX B3aUMOOTHOLIEHHUSIX.

Bce aBTOpBI NPUHUMAJIH YYacTHe B pa3paboTKe KOHIENIUHU U [U3aliHa UCCJIe0Ba-
HUS ¥ B HAalMCaHUM pyKomnucu. OKOHYaTe/bHAsA BEPCUsl PYKOMUCH ObLIA 0/J0OpeHa BCEMU
aBTOpaMU. ABTOPHI He I0Jly4aJu TOHOpap 3a UCCJe[J0BaHUE.
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AHHOTaNMA.

BBegenne. CoBpeMeHHast OlleHKa HYTPUTHUBHOro cratyca y aetei ¢ XBIl crpouTtcs
KaK KOMIIJIEKCHAsl CUCTEMA, a He KaK aHa/IM3 OJHOTro NapaMeTpa. AHTPOIIOMETPUS, KJIUHU-
YeCKUH 0CMOTD, OIleHKa PallOHa, JabopaTOPHbIE TECTHI U METO/bI U3YYEHHS COCTABa TeJsa
JIOJDKHBI MHTEPIPETUPOBATHCS COBMECTHO, MOCKOJIBKY HU OJMH M3 MOKa3aTeJel caM Mo
cebe He OXBAThIBAET BCE ACIEKTHI HAPYIIEHHUsI NUTaHUsA. ITO ocobeHHO BaxkHO npH XBI, rae
3a/ieprKKa KUJIKOCTH, BOCHAaJIEHUE U TOPMOHAJ/IbHbIE CABUTH CIOCOOHBI MAaCKUPOBATh WJIH,
Hao00pOT, rUNepTpodUpPOBaTh OTAe/bHble MPU3HAKH HYTPUTUBHOW HEJOCTATOYHOCTH.
Lesb uccnenoBanus. PaszpaboTka 0CHOBHBIX MPUHLUNOB AubdepeHMpOBaHHON KOPPEK-
[[MY HapyLIeHUH HYTPUTUBHOTO CTATyCa Y ZileTel C XPOHUYECKOH 60/1e3HBIO OYEK U OL[€H-
Ka ux 3¢ peKTUBHOCTH. MaTepHasbl U METOABL. PeTpocneKTUBHBINA aHaIu3 63 UCTOpUM 60-
ne3nu feted ¢ XBIl, HaxoqUBIIMXCS HA JIEYEHUH B HePPOJIOTHIECKOM OTAEIEHUH KINHUKH
HauunonanpHoOro fierckoro MmeguuuHckoro nentpa (HAMIL) B 2022-2024 rr. [IpoBoauiack
BBIKOMIMPOBKA /IaHHBIX aHAMHE3a, Pe3y/IbTaTOB aHTPONOMETPHUH, JIabopaTOPHBIX MOKa3a-
TeJiel (aIbOYMUH, KpeaTUHUH, KaJlbI[UH, ocdop), olleHKH GYHKIHUH MOYEK, TUTETbHOCTH
3abo0JsieBaHUsI U XapaKTepa NPOBOAMMOM Tepanuu. [IpocniekTuBHOe o6cieoBanue 61 pe-
6enka ¢ XBII, moctynuBmiux B otAeneHre B 2024-2025 rr., a Takxe 20 geTel KOHTPOJIbHOU
rpynnbl. Ha JaHHOM 3Tarne mpoBOiU/I0Ch KOMILJIEKCHOE KIMHUKO-/1ab0paTOPHOE U UHCTPY-
MEeHTaJIbHOe 06c/e/loBaHNe. BKJIIOYaBIlee GHONMIIEZAaHCOMETPUIO, PACIIMPEHHBIN CIEKTP
J1abopaTOpPHBIX MapKepoB (MpeasbOYMUH, PETHHOJICBA3bIBAIOIINI 6e/J0K, BUTAMUHBI A,
C, E, posneBas kucsoTa, MUKPO3JIEMEHTHI, TOPMOHBI LTUTOBUHOH KeJie3bl, UMMYHOTJIO-
6ynuHbl). OneHKa 3¢ PpeKTUBHOCTH pa3pabOTaHHBIX METO/[0B KOPPEKLUH (BK/IIOYAOIINN
JHMEeTOTepanuio, BATAMUHHO-MHUHEPAJIbHYI0 KOPPEKIHUIO U, TPU HE06X0AUMOCTH, GpapMaKo-
JIOTHYECKYIO MTO/IIEPKKY) TPOBe/ieHa Y 28 MaleHTOB MPOCIEKTUBHOM IPYIIIbI C BBICOKUM
puckoM B3H (n=16) nnm yxe numeBuericsa B3H (n=12). [lagueHTH! MoJIy4yaan KOMILJIEKCHYIO
HYTPUTHUBHYIO MOJJIEPKKY COIVIACHO MPEJJIOKEHHBIM NMPUHIUIAM B TeYeHHEe 6 MecsIeB.
KoHTposibHy0 rpymnmny coctaBu/u 20 NaniieHTOB U3 PETPOCIEKTHBHOM IPYIINbl, COIOCTABU-
MBIX 110 UCXOAHBIM xapakTepucTrkaM (crazaus XBII, Bo3pacT, moJ), mosy4aBLUIMX CTaHAPT-
HYI0O Tepanuio 6e3 aKTUBHOW HYTPUTHUBHOW MOAJEPKKU. Pe3ysbTaThl U UX 06CYKJEHHUE.
Yepes 6 MecsilieB HAbGJIIO/eHUSI B OCHOBHOM I'pyIIle OTMeYeHa MOJIOKUTE/IbHAs JUHAMUKA
AHTPONOMETPHUYECKUX MOKa3aTesed B oCHOBHOW rpymnne 3apuKCUPOBAH J0CTOBEPHBIN
NPUPOCT BCEX aHTPONOMETPUYECKUX MOKa3aTeJsel: Z-score Macca TeJia/BO3pacT yBeJU-
yuiicst Ha 0,38 SD (p=0,004), Z-score UMT /Bo3pact - Ha 0,46 SD (p=0,002). MexxrpynmnoBbie
pas3snyuns yepe3 6 MecsileB CTaTUCTUYECKH 3HAYUMBI JIJIs1 BCEX MoKa3areJsel. [losyyeHHbIe
pe3yJIbTaThl COIVIACYIOTCS C COBPEMEHHBIMH 3apyOeKHbIMH OJX0/JaMH, TAe MpeaJbOyMuH
Y [I0Ka3aTeJ M KOMIIOHEHTHOTO COCTaBa TeJla paCCMAaTPUBAIOTCS KaK YYBCTBUTEIbHbIE Map-
Kepbl HYTPUTHUBHOTO pHcKa y nanueHToB ¢ XBIl. 3aksodeHue. [IpesiokeHbl NPUHIUIIBI
AnddepeHIIMPOBAHHON KOPPEKIMH, BKJIIOYAOL[ME AUETOTEPANHIO C BBIGOPOM CIlerrasiu-
3MPOBAHHBIX CMeCel B 3aBUCUMOCTHU OT cTaguu XBIl, BUTaMHUHHO-MHHEPaJbHYI0 KOppEK-
1110, OCHOBAHHYIO Ha BBISIBJIEHHBIX eULUTAX, @ TAKXKe papMaKoJIOrH4ecKyo NoepKKY,
NpUMeHsieMYy10 TpU He3PPEKTUBHOCTH APYTUX MeTOL0B. IPPEKTUBHOCTD MPEJJI0KEHHBIX
MeTO/[0B OblyIa J0Ka3aHa B X0Zie MPOCIEKTUBHOI0 HAGJ/II0IeHUS: Yepe3 6 MecsIeB OT Haya-
Jla KOPPEKLMH OTMeYeHO JJOCTOBEPHOE Y/Iy4IlleHHe BCeX oKa3aTeJell HyTPUTUBHOTO CTa-
TYyCa, a 4acTOTa OeJIKOBO-IHEPTeTUUYECKONU HeJOCTaTOYHOCTH CHU3MIach ¢ 42,9% 1o 17,9%
(moxazaresb NNT=3,6)..

KiloueBble cjioBa: feTd, XpoHHUYecKass 60/e3Hb Nodvek, AuddepeHpoBaHHAs
KOppEeKIYs, HapylleHne HYyTPUTUBHOIO CTaTyca.
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Abstract.

Introduction. Modern assessment of nutritional status in children with CKD is based
on a comprehensive system, not on the analysis of a single parameter. Anthropometry,
clinical examination, dietary assessment, laboratory tests, and body composition methods
should be interpreted together, as no single indicator covers all aspects of malnutrition.
This is especially important in CKD, where fluid retention, inflammation, and hormonal
changes can mask or, conversely, exaggerate individual signs of nutritional deficiency. The
aim of the study. To develop the basic principles of differentiated correction of nutritional
status disorders in children with chronic kidney disease and to evaluate their effectiveness.
Materials and methods. A retrospective analysis of 63 medical records of children with CKD
treated in the nephrology department of the National Children's Medical Center (NCMC)
clinic in 2022-2024 was conducted. Anamnesis data, anthropometry results, laboratory
parameters (albumin, creatinine, calcium, phosphorus), assessment of kidney function,
disease duration and the nature of the therapy were copied. A prospective examination
of 61 children with CKD admitted to the department in 2024-2025, as well as 20 children
in the control group. At this stage, a comprehensive clinical, laboratory and instrumental
examination was conducted. which included bioimpedance analysis and an extended range
of laboratory markers (prealbumin, retinol-binding protein, vitamins A, C, E, folic acid,
trace elements, thyroid hormones, immunoglobulins). The effectiveness of the developed
correction methods (including diet therapy, vitamin and mineral correction and, if necessary,
pharmacological support) was assessed in 28 patients from the prospective group with a
high risk of PEM (n=16) or existing PEM (protein-energy malnutrition) (n=12). Patients
received comprehensive nutritional support according to the proposed principles for 6
months. The control group consisted of 20 patients from the retrospective group, comparable
in baseline characteristics (CKD stage, age, gender), who received standard therapy without
active nutritional support. Results and discussion. After 6 months of observation, positive
dynamics of anthropometric parameters was noted in the main group. In the main group,
a reliable increase in all anthropometric parameters was recorded: Z-score body weight/
age increased by 0.38 SD (p=0.004), Z-score BMI/age - by 0.46 SD (p=0.002). Intergroup
differences after 6 months are statistically significant for all parameters. The obtained results
are consistent with modern foreign approaches, where prealbumin and parameters of body
component composition are considered as sensitive markers of nutritional risk in patients
with CKD. Conclusion. The principles of differentiated correction are proposed, including diet
therapy with the choice of specialized mixtures depending on the stage of CKD, vitamin and
mineral correction based on the identified deficiencies, as well as pharmacological support
used when other methods are ineffective. The effectiveness of the proposed methods was
demonstrated during prospective observation: 6 months after the start of the correction, a
significant improvement in all nutritional status indicators was noted, and the incidence of
protein-energy malnutrition decreased from 42.9% to 17.9% (NNT = 3.6).

Key words: children, chronic kidney disease, differentiated correction, nutritional
status disorders.

BBegeHnue. CoBpeMeHHasl OlleHKa HYTPUTUBHOTO cTaTyca y aetelt ¢ XBII ctpoutcsa
KaK KOMIIJIEKCHAsl CUCTeMa, a He KaK aHaJ/Iu3 0/lHOT0 NapaMeTpa. AHTPONOMeTpusl, KJIUHU-
YeCcKUIH 0CMOTD, OlleHKa pallMoHa, 1abopaTOpHbIe TECThI U MeTO/ bl H3yYeHUs COCTaBa TeJsia
JLOJDKHBI UHTEPIPETUPOBATbCSI COBMECTHO, ITOCKOJIbKY HU OJWH U3 NOKa3aTeJsedl caM 1o
cebe He 0XBAThIBAET BCe aCNEKThI HAPYIIEeHUsI MTUTAaHUsA. ITO oco6eHHO BaxkHO nipu XBII, rae
3a/iep KKa KHUJIKOCTH, BOCIIaJIeHUe U FOPMOHaJ/IbHble CABUTU CIOCOGHBI MacKHpPOBATh UJIH,
Ha060pOT, TMepTPodHUPOBATH OT/AE/bHbIE NPU3HAKKA HYTPUTHUBHON HEJJOCTATOYHOCTH [1,
2].

Koppekiys HyTpUTUBHBIX HapylieHUH y feteil ¢ XBIl gomkHAa HaUMHATBCS PaHO.
B pekomenpanusax KDIGO 2024 cnenuanbHo noguepkuBaeTcs, 4To y gAetelt ¢ XBII Hesb3s
OrpaHUYMBaTh OGeJIOK U3-3a PUCKA YXY/LIEHNs pOCTa; LieJieBble YPOBHU OeJika U 3HEepPTUU
Ans ctaauil G2-G5 O/KHBI HAXOAUTLCS Y BepXHeH IpaHUIbl HOPMaJIbHOI'0 BO3PACTHOIO
JuamnasoHa. 3Ta HO3UIUs XOPOIlo corsiacyeTcs c pekoMeHaanusamu Pediatric Renal Nutrition
Taskforce, cormacHo KOTOpPbIM CTapTOBbIM 9HEPTreTUYECKUH PaLlMOH J0/KEH OpUEeHTUPO-
BaTbCSl HAa MOTPEOGHOCTHU 3/J0POBBIX JIeTel TOTO Ke BO3pacTa, a PU HeJO0CTATOUHOMN Mpu-
6aBKe MacChl ¥ POCTAa KOPPEKTHUPOBATHCS B CTOPOHY BEepPXHUX 3HAYeHUM suggested dietary
intake. ¥ neteit Ha fua/u3e NOTPeOGHOCTh B GesiKke OOBIYHO BhIIle, YTOObI KOMIIEHCUPOBATh
JMa/IM3Hble NIOTEPH.

HeoTbeMieMOl 4acTbl0 KOPPEKLMHU OCTAaeTCsl BATAMUHHO-MUHepasbHas MOALepX-
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ka. Y neteit ¢ XBIl Hepenko dopmupytorcs gedunut ButamuHa D, xkesesa, dosaTos, Bo-
Jl0pacTBOPUMBIX BUTAMUHOB U OT/le/IbHBIX MUKPO03JIEMEHTOB [3 - 6]. HazHaueHHe JO/KHO
ONUPaThCsl HA MOHUTOPHUHT, @ He Ha 3MINUPHUYECKOe BOCHOTHEHUE. JIJ1s1 AUATM3HBIX Nal-
€HTOB 3TO 0COGEHHO BaXKHO, NIOCKOJIbKY TOTEPH BOZOPACTBOPHUMBIX BUTAMUHOB U MUKPO3-
JIEMEHTOB COYETAITCS Y HUX C PUCKOM KYMYJISIIIUU OT/I€/IbHBIX BELeCTB IPH HapyLIEHHOM
BbIBeJleHUH. O/JHOBPEMEHHO TPeOyeTCsl KOpPEKIMs aljyi/103a, aHEMUU U MUHEPaJIbHO-KOCT-
HBIX HapyLIeHWH, MHa4ye JjaXke XOpOIIo pacCYMTaHHbIN palMOH He JacT MOJTHOTO KJIUHHYe-
ckoro addexra.

Bompoc o efMHOM YHUBEPCAJbHOM aJIOPUTMe NOKAa OCTAETCS OTKPBITBIM. /o cHUX
Hop HeT Habopa nokasaTeJiel, 0JUHAKOBO YYBCTBUTENbHOTIO [IJIsl BCEX BO3PACTHBIX TPy
u Bcex ctaaui XBIl. He ycTaHOBJIeHBI U 001eNPUHATBIE TOPOTH $a30BOro yriaa AJs JeT-
CKol Hedposiornu. N MeHHO M03TOMY HaUGOJILIINN UHTEPEC CerofHs MpeICTaBIsET code-
TaHHasi MOJeJIb OIleHKH, B KOTOPOM aHTPOMOMETpPHs, CKOPOCTb POCTa, TabopaToOpHbIe JjaH-
Hble U MeTO/ibl M3yYeHHUd COCTaBa TeJla pacCCMaTPUBAIOTCA He KaK KOHKYypUpyollue, a Kak
B3aMMO/IONOHSAOIME UHCTPYMEHTHI. [l/1s1 y36eKCKOW MOMyJIsSIMY 3TO HalpaBjieHe UMeeT
Y MIPAaKTUYECKYI0, U UCCJIe0BATENbCKYIO [IEHHOCTh, IOCKOJIbKY OTKpbIBAeT NYThb K pa3pa-
60TKe 60Jiee paHHUX U 60Jiee BOCIPOU3BOJAUMBIX aJI'OPUTMOB BbISIBJIEHUsI HYTPUTHUBHBIX
HapylIeHUH.

Lesab ucciegoBaHus

llesiblo HACTOSILETO0 MCCJIE/JOBAaHUS SIBJIsIETCS pa3paboTKa OCHOBHBIX MPUHLUIOB
InddepeHIMPOBAHHON KOPPEKIIMU HapylleHUH HYTPUTUBHOTO CTaTyca y JileTel ¢ XpOHU-
yecKoW 60JIe3HbIO NM0YEK U OLleHKa 3G PeKTUBHOCTH pa3paboTaHHbBIX METO/I0B KOPPEKIHUHU.

Jli3aiiH uccie0BaHUs

UccnenoBaHue BeinosiHeHO B nepuof ¢ 2022 no 2025 roasl Ha 6a3e Hedposoruye-
CKOTo OTJeJsieHus1 KJIMHUKU HanuoHanbHoro /JleTckoro meguuuHckoro rentpa (HAML).
Ju3aiiH vccae0BaHUsl yTBEPK/AEH 3TUYeCKUM koMuTeToM M3 PY3 (mpoTokos Ne 4/12-
2067 ot 27.03.2025 1.). Bce poauTe M UM 3aKOHHbIE NTPEACTABUTEJH JIeTeH, BKJIIOYEeHHbIX
B IIPOCHEKTUBHYIO YacThb UCCIe0BAaHUs, aJld UHGOPMUPOBAaHHOE NMUCbMEHHOEe coryiacue
Ha yJacTHe B UCCJIe/IOBaHUU U 06pabOTKY IepCOHAIbHBIX JJaHHBIX.

Pa6ora npejcTaB/sieT 060 KOMOMHUPOBAaHHOE PETPOCIIEKTUBHO-IPOCIIEKTUBHOE
KOTOPTHOE HCCJIel0BaHue C BKJIOYEeHHEeM KOHTPOJIbHOM Ipynnbl. PeTpocneKTUBHBIN 3Tan
(ananus ucropuii 6os1e3uu 3a 2022-2024 rr.) N103BOJINI OLEHUTh AUHAMUKY TOKa3aTesen
HYTPUTUBHOTO cTaTyca y AeTel ¢ XBII 3a npeuiecTBYOMK NepUO/ U BBISBUTh OCHOBHbIE
TeH/IeHIIUH B [10/IX0/laX K KOPPEeKLUHU HapyLleHUH nuTaHust. [IpocriekTuBHBIN aTan (2024-
2025 rr.) BKJIrOYaJI yIIy6JyieHHOe 06C/ieloBaHHEe ALIMEHTOB C MPUMEHEHUEM COBPEMEHHbBIX
MeTO/|0B OL[eHK{ KOMIIOHEHTHOT'0 COCTaBa TeJsa (6MOMMITeJaHCOMETPHSI) U paCLIMPEHHOTO
CreKTpa JlabopaTOPHBIX MapKEPOB.

[lepBrbIi 3Tan — aHAIU3 JIUTEPATYPHI, ONPeJe/IeHHe aKTyaJIbHOCTH Po6seMbl, Gpop-
MYJIMPOBKa LieJIU U 33/ja4 U CCJIe/J0BaHus], pa3paboTKa MHUBHU/IYyalbHbIX KapT HAG/II0/leHUs
Y IIPOTOKOJIOB 00C/I€/J0BAaHUS.

BTopo# aTanm — peTpOCHeKTHUBHBIN aHaIu3 63 uctopui 6osesHu aeted ¢ XBII, Ha-
XO/IMBIIMXCS] HA JIeYeHUH B HedposioruiueckoM otjesneHud kauHukyd HAML B 2022-2024
rt. [I[poBoAM/Iach BEIKOIMPOBKA JJAHHBIX aHAMHEe3a, pe3y/IbTaTOB aHTPOIIOMETPHH, Jlabopa-
TOPHBIX NT0OKa3aTeJseld (aJ1bO6YMHUH, KpeaTUHUH, Kaablui, pocdop), onleHKH GYHKIUHU TO-
Yyek, AJUTEeJTbHOCTH 3a60JIeBaHUs U XapaKTepa MPOBOJUMOHN Teparnuu.

TpeTtuit aTan — npocrneKTUBHOe o6cieoBaHre 61 pebeHka ¢ XBIl, mocTynuBLIMX B
otnenenue B 2024-2025 rr., a Takxke 20 feTedl KOHTPoOJbHOM rpymnmnsl. Ha jaHHOM 3Tane
MPOBOJMUJIOCH KOMIJIEKCHOE KJIMHUKO-Jab0paTOpHOe M HWHCTPyMEeHTaJbHOe 06cCie/ioBa-
HUe. BKJIIOYaBlllee 6MOMMIIe/IaHCOMETPHIO, PAaCIIMPEHHBIN CIIEKTP JJabopaTOPHBIX MapKe-
poB (mpeasbOyMHUH, peTUHOJICBS3bIBAKOIUI 6e/10K, BUTaMUHKI A, C, E, dosiveBas kucsiora,
MHKpPO3JIEMEHTBI, TOPMOHBI IIUTOBU/HOM KeJsie3bl, UMMYHOIJIOOY/IUHBI).

YeTBepThIN 3Tall — aHAJIM3 [TOJIYYEHHBIX JAaHHBIX, CDAaBHUTEJIbHAS OLeHKa I0Ka3a-
TeJsled B rpynnax, BelsiBJeHHe GpaKTOPOB pUCKa, pa3paboTKa MPOrHOCTUYECKUX KPUTEPHEB
Y QJITOPUTMOB KOPPEKIUU HapyLIeHUH HYyTPUTUBHOTO CTaTyca, popMyIMpoOBKa BBIBOJOB U
NPaKTUYECKUX PEKOMEHAALIU .

KpuTepnu BKIIOUEHHUS B UCCIe/JOBaHUE

- BepuUIIMPOBAHHBIN AMArHo3 XpoHHU4yeckod GosiesHu movek (XBII 1-5 cragun)
corsiacHo kputepusiMm KDIGO 2023; Bo3pacT ot 7 g0 17 jieT BKIWOYUTEJNbHO HA MOMEHT
BKJIIOUEHUS] B UCCJIe/lOBaHME; HAIMUYKE HHPOPMUPOBAHHOI'O COTJIaCUsl poAuTe el Ul 3a-
KOHHBIX IIpeJICTaBUTEJIeN; OTCYTCTBUE OCTPbIX HHPEKIIMOHHBIX 3a60/1eBaHUM HA MOMEHT
o6caeoBaHusA (/11 MPOCIEKTUBHOM IPYIIIIbI).
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KpuTepuu UCKIIOYEHUS U3 UCCIeOBAHUA:

- HAJIMYMe OHKOJIOTUYeCKHX 3a60/1eBaHUM; TsKes1as coMaTHYecKasi aToJIOTUs B CTa-
WU IeKoMIleHcaluu (edeHOYHasl HeJ[OCTAaTOYHOCTh, Cep/ieyHasi HeZJoCTaTOYHOCTD III-1V
@K o NYHA, apixaTe/ibHasi HEJ[OCTaTOYHOCTL), He CBSI3aHHAsi C OCHOBHBIM 3a60JIeBaHUEM;
HacJie/ICTBEHHbIE CHH/IPOMBI C BhIpaKEeHHBIMU HapyIIeHUMH GU3UYECKOro pa3BUTHS (He
CBsI3aHHbIE C MATOJIOTHEN MTOY€eK); OTKAa3 OT YYaCTHS B UCCJI€JOBAaHUU; OTCYTCTBHE HEOOXO-
JHMMBIX JJAHHBIX B UCTOPHUAX 60J1€3HU (/11 pETPOCIEKTUBHOM IPYIIIbI).

KimHudeckoe HabJr0/ileHUe 3a MallMEHTAaMU MPOCIEKTUBHONW IPYNIbI OCYLLECTBIIS-
JIOCh Ha MPOTSKEHHWU BCEro MepuoJja rocnuraarsanuu (B cpesHeM 14,3+3,2 nHsa) c exe-
JIHEBHBbIM OCMOTPOM JIe4alllUM BpayoM M Hay4YHbIM COTPYAHUKOM. [IpoBosaMIachk oleHKa
CyO'BEKTUBHOr0 CTaTyca (»kasobbl, almeTUT, NePEeHOCUMOCTbh (U3MYECKOW Harpysku),
06'bEKTUBHOTO CTaTyca (KOKHble NMOKPOBBI, BUAUMbBIE CIU3UCTBIE, TYProp TKaHeH, HaIuU-
YyHe 0TEKOB), AMHAMUKH Macchl Tesa. 0coboe BHUMaHUE YAEe/s/10Ch XKalo6aM, CBSI3aHHbIM
C HapylIeHUeM HYTPUTHUBHOIO CTAaTyca: CHW)KEHHE alllleTUTa, TOLUIHOTA, PBOTA, U3MeHEHHe
BKYCOBBIX OLIYIIEHNUH, CJ1a60CTh, 6bICTPast YTOMJISIEMOCTb.

Onenka aJMMeHTApHOIO aHaMHe3a. Y BceX JeTeld NPOCNeKTUBHOU I'Ppynibl U KOH-
TPOJIbHOM TPyMNIbl MTPOBOAMJICS COOp MUILEBOTO aHaMHe3a MeTO/I0M 24-4acOBOTO BOCHPO-
u3BesieHUs nuTtaHus (24-hour dietary recall) ¢ mocneayromuM pacyeToM GpaKTUYECKOTO
noTpe6seHrus HyTpUeHTOoB. Onpoc NPOBOJUIICS 00YIEHHBIM [IEPCOHAIOM B IMPUCYTCTBUU
pozuTesiel, OTBETCTBEHHBIX 32 MPUTOTOBJIeHHEe UK. OLeHUBAIOCh CPeHECYTOYHOE T0-
TpebJieHUe GEJIKOB, )KUPOB, YIJIEBOJIOB, a TaKXKe NMPOAYKTOB — HCTOYHUKOB BUTAMHUHOB U
MHKpPO03J1eMeHTOB. PacyeT aHepreTH4YeCcKo! LIeHHOCTH paljioHa MPOBOMIICS C UCI0JIb30Ba-
HUeM TabJIML XUMUYECKOr'0 COCTaBa MUIIEBBIX MPOAYKTOB. [losy4eHHble JaHHbIE CPABHU-
BaJICh C BO3PACTHBIMU HOPMaMH GU3MOJIOTMYECKUX TOTPEOHOCTEN B SHEPTHUHU U MTULIEBBIX
Bell[eCTBax.

Onenka craguu XBIl u dyHKuMM novek. /I Bcex ManiMeHTOB PACCYUTHIBAIU CKO-
pocThb Kiy60ukoBor punbTpanuu (CK®) mo popmysne llBapua (Schwartz G.J. et al., 2009):

*eGFR (Ms1/MuH/1,73 M?) = (pocT B cM x 36,5) / KpeaTUHUH CHIBOPOTKHU (MKMOJIb /J1)*

kjaaccupukanuu KDIGO 2023:

e Ctagus 1 — CK® >90 ms1/Mun/1,73 M? 1pyu HaJIMYMKM MapKEPOB MOBPEXAEHHS 110~
yek (aIbOYMUHYPHS, U3MEHEHUSI B MOUEBOM OCa/IKe, CTPYKTYpPHbIE aHOMAJIMU);

o Ctagus 2 — CK® 60-89 ms/mun/1,73 Mm%

o Ctagusa 3a — CK® 45-59 ms/mMun/1,73 m?%;

o CTagusa 36 — CK® 30-44 ma/mun/1,73 Mm%

o CTagusa 4 — CK® 15-29 ms/mun/1,73 Mm%

e Ctagusi 5 — CK® <15 m1/mun/1,73 M2,

B cBf131 ¢ HEGOJIBIIUM YHCIOM HAG/IIOAEHUN B oArpynnax 3a u 36, /it CTaTUCTHYe-
CKOT'0 aHaJIM3a NalMeHThl 3 CTaJJUU ObIM 00'belMHEHBI B ofHY rpynny (XBII 3).

OneHKa CONMYyTCTBYIOIIEHN Tepanyy. YYUThIBAIU XapaKTep 6a31CHON Tepanuy 0CHOB-
HOTO 3a60s1eBaHUs (TJIFOKOKOPTUKOCTEPOU/bI, HIMMYHOCYIIpeccaHThbl, UHIUOUuTOpbI A[ID), a
TaK)Ke Ha/Myue HeQPONPOTEKTUBHON U CUMIITOMAaTH4YeCKON Tepanuu. Oco60oe BHUMaHHE
y/ieJislJIoCh Ha3HA4YeHHUI0 MpenapaToB, CIOCOOHBIX BJIUATh HA HYTPUTUBHBIN CTATyC: KOp-
TUKOCTepou/ibl (OBbILIEHNE KaTab0/IU3Ma, 3a/iepKKa HAaTPUs U XKUJKOCTH), JUYPETHUKHU
(puck perujpaTanUu M 3JEKTPOJUTHBIX HApyLIEHWUH), BUTaMUHHO-MUHEpPaIbHbIE KOM-
IJIEKCBI.

OpraHusanus peTpoCIeKTUBHOr0 uccaenoBaHus. [y peTpocneKTUBHOIO aHaJIM3a
66111 0TOGpaHbl UCTOPUH 6osie3HU JeTel ¢ XBII, HaxoAUBUIMXCS HA Jie4eHUU B HedpoJIoru-
yecKoM oTAeaeHnH KauHuky JJHML 2022-2024 rr. OT60p NpOBOAMJICS METO/0M CILJIOIIHON
BbIGOPKU. BEIKONMpPOBKA JaHHBIX TPOBO/UJIACH B CHEMaTbHO pa3paboTaHHYIO KapTy.

[lanpieHTHl TPOCHEKTUBHON TPYMNIbl 06Ca€0BaHbl ABYKPATHO: NPU MOCTYIJIEHUU
B CTallMOHAp U nepe, BbINUCKOH (depe3 14,3%3,2 aus). YacTu nmauueHToB (n=28) C BBIAB-
JIEHHBIMHU HapyLIEHUSIMU HYTPUTHUBHOTO CTATyca IPOBONUIACh KOPPEKLMS AUETOTEPAIUU
(Ha3HayeHMe crelHaTU3MPOBAHHBIX CMecel, oboraujeHre panuoHa 6ejJKOM, BUTaMHUHa-
MU), IOCJIe YeTo OLleHUBaIach JUHAMUKA MOKa3aTesed yepe3 3 U 6 MecsIleB HAOIIOAeHUS
(am6bysnaTopHo). KoHTpoJsibHAs rpyIna 06c/ieZjoBaHa OJJHOKPATHO.

[To ctapgusam XBIl: nayueHTH! O6bIIM pa3/iesieHbl Ha 5 MOATPYII B COOTBETCTBUH CO
craaueii 3a6osieBanus (XBI1 1 — 25 nertet, XBI1 2 — 31 pebenok, XBIl 3 — 27 ngeteit, XBII
4 — 21 pe6enok, XbI1 5 — 20 geTeit). Takoii moxo/ MO3BOJIUJI OIIEHUTh MPOTPECCUPOBAHUE
HYTPUTHUBHBIX HapYyIIeHUH 110 Mepe yTsKeJeHHUsI T0YeYHO! HeJJOCTaTOYHOCTH.

MeTob! McC/leIOBaHUS

Jig [oCTrKeHUsl TOCTAaBJEHHOM LieJIM HCIOJIb30BaJICS KOMILJIEKC KJIMHUYECKUX,
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JIabopaTOPHBIX U HHCTPYMEHTAJbHBIX METOJOB: BKJIIOUaBIlee OHOUMIIEJAHCOMETPHUIO,
pacIIpeHHbIH CIIEKTP J1ab0paTOPHBIX MapKepoB (aJbOYMUH, Ipeab0yMUH, PETUHOJICBS-
3bIBAKOIUH 6esI0K, TpaHcheppuH, BUTaMuHbI A, C, E, dosireBas KucioTa, MakKpo- U MUKPO-
3JieMeHThI (KanbLui ¢ocdop, MarHui, xesie3a B CbIBOPOTKE KPOBH, 10/ B MOYE), TOPMOHBI
mwuToBuAHOM xKese3nl (TTL, cBo6oaHbIl T3 u T4), uMMyHorno6yaunsl (Ig A, M, G u IUK)).

CraTuctuyeckas o6paboTkKa

CraTucThyeckass 06paboOTKa JaHHBIX BBINOJIHAJIACh C HUCIOJb30BAaHHMEM MAKETOB
nporpamum Statistica 10.0, IBM SPSS Statistics 26.0, MedCalc 20.0 u Microsoft Excel 2019.

Bbi60op METOLOB CpaBHEHHsI TPYII ONpeJeiscs YUCAOM TPYI, THIOM JaHHBIX
U XapaKTepoM pacnpejesieHus. [y JByX HE3aBUCUMBIX I'PYIT NPUMEHSIN t-KpUTepUuH
CTblofieHTa (IpU HOpMaJbHOM pacnpefesieHun) uau U-kpuTepuil MaHHa-YUTHU (IpU He-
HOpPMaJ/IbHOM); [/l Ka4eCTBEHHBIX MePEeMEHHbIX MCMO/Ib30Bali KpUTepui x> (c mompas-
Ko MelTca uiu TouHbIi KpuTepuii duunepa Npu MasblX YacToTax). [Ipy cpaBHEHHHU Tpex
U 6ojiee HE3aBUCUMBIX TPYII HCIO0Jb30BaJd OJHODAKTOPHBIN JUCIEPCUOHHBIN aHAIU3
(ANOVA) c noct-xok TecToM Thloku JH60 KpuTepuit Kpyckasna-Yossinca ¢ momapHbIMHU
cpaBHeHUsAMHU 110 [laHHy. [/ aHa/IM3a CBSI3aHHBIX IPYIII (AMHAMUKH) NPHUMEHSIJIN apHbIHA
t-xputepuit unm T-kputepuid BusikokcoHa.

s BBISIBJIEHUS] B3aMMOCBSI3ei MPOBOAMJIN KOPPEJISLMOHHBIA aHa/IU3 C pacieToM
ko3 ouirenToB [lupcoHa (mpu HopMaIbHOM pactpezeneHun) uau CnupmeHa. Cuy cBs3u
olleHMBaJX No wkasie Yeanoka. [lis onleHKH BJAMSAHUSA GaKTOPOB HUCIOJIb30BAIU MHOXe-
CTBEHHBIN JIMHENHBIN perpecCHOHHbIN aHaIU3 (/151 KOJUYeCTBEHHbIX IEpEMEHHBIX) U OU-
HapHYI0 JIOTUCTUYECKYI0 perpeccuio (/11 KaueCTBEHHBIX) C pacYeTOM OTHOILIEHUS IIaHCOB
(OI) u 95% nmoBepuTesnbHOro uHTepBaia ().

[IporHocTUYecKy0 3Ha4MMOCTb MapKepoB onpefensanu ¢ noMmouipio ROC-ananusa
C BbIYMC/IEeHHEM IIoazu noj Kpuoil (AUC), onTHMaIbHOTO TOPOroBOro 3HayeHusd (cut-
off) mo unpexcy 0geHa, a TakKe YyBCTBUTENBHOCTU U CelUPUUHOCTH. [JJOTIOJHUTENBHO
paccuuThIiBaIM OTHOCHUTEJNbHBIN pUcK (RR) u oTHomenue mancos (OR). [lis BeisiBaeHUs
CKPBITBIX 3aKOHOMEPHOCTEHN MPUMEHSJIM MHOTOMEPHbIe MeTO/bl (KJIaCTEPHBIN U JUCKPH-
MUHAHTHBIN aHAIU3).

Kputnueckuii ypoBeHb 3HaUUMOCTH pUHUMaJIcs paBHBIM 0,05. [Ipu nponyiieHHbIX
3HavyeHUsX (MeHee 5%) UCN0JIb30BAIOCH TONIAPHOE y/jaJleHHe JaHHbIX; IPU 60JIbIIEeM YHC-
Jie IPOINyCKOB — METO/bl MHOKECTBEHHOTO BOCCTAHOBJIEHHUSI.

Pe3ynbraThl

OcHoBHbIe NMPUHIUIBI AUdPepeHIUPOBAaHHONW KOPPEKLUU HAapyLUIEHUH HYTPUTHUB-
HOTO CTaTycay JileTel ¢ XpOHUYECKON 60JIe3HbI0 II0YeK pa3paboTaHbl C yYeTOM /IeHCTBYIO-
IMX KIMHUYECKUX PeKOMEH/JallM i U MeX/[yHapOIHbIX IPOTOKOJIOB. B KauecTBe HOpMaTUB-
HOM 0CHOBBI UcnoJib30oBaHbl Clinical Practice Guideline for the Evaluation and Management
of Chronic Kidney Disease, KDIGO, mexayHapogHbid koHceHcyc, 2024; KDOQI Clinical
Practice Guideline for Nutrition in Children with CKD, CIIIA, 2008 update; Clinical Practice
Guideline for Nutrition in CKD, KDOQI, CIIIA, 2020; a Tak»ke NICE Guideline NG203 Chronic
kidney disease: assessment and management, Benuko6putanus, 2021. OTaesbHbIe 0JIO-
»KEHMUS 110 KOPPEKIIMM MUHEPabHO-KOCTHBIX HapylleHUH COOTHECEHBI C pEKOMeHalUsIMHU
KDIGO CKD-MBD, mexayHapoaHbli koHceHcyc, 2017.

JueToTepanus CTPOUTCS C YIETOM CTaAMH XPOHHUYECKON 60JIe3HU MOYEeK, BO3pacTa
pebGeHKa, TeMIIOB POCTa, HAJIUYHS 3aMeCTUTENbHOMN TOYeYHO! Tepanuu U BbIPAXKEHHOCTH
6eJIKOBO-3HEpPreTUYeCcKON Hel0CTaTOUHOCTH. TaKoM MOJX0/| COOTBETCTBYET COBPEMEHHBIM
MeXJYHapoJHbIM pEKOMeH/JALUsM, I/le MolYepKUBaeTcss He06X0AUMOCTb UHAUBUAYAIH-
3alUU 6eJIKOBOM M 3HEePTreTUYECKOH MOALEePXKKH, a TaKXKe YYaCTHUs CHEUaJTUCTOB MO KJIU-
HUYEeCKOMY MMTAHUIO B BeJleHUU nanueHToB ¢ XBII.

[Ipy BpIGOpE TAaKTUKU HYTPUTUBHOW NMOAJEPNKKHU CJeJyeT UCXOJUTh U3 KJIUHUYe-
CKOH cuTyauuu. [Ipy coxpaHeHHOM 3HTepPaIbHOM NpHeMe MULIY NPeANoYTeHNE OT/AAETCs
NepopaibHONW HYTPUTHUBHOM MOJJepiKKe, IPU HeZ0CTATOYHOM MOKPBITHU NMOTPeGHOCTEN
paccMaTpUBAIOTCS 30H/0BbIE METO/IbI, A MTPU JIJINTEJbHON HEOOXOMMOCTH 3HTEPAJIbHOTO
obecrieyeHHs1 MOTYT HUCI0JIb30BAThCS FACTPOCTOMUYECKHE TEXHOJIOTUH, UTO COTJIACYETCS C
pexkoMenganuamMu ESPGHAN no geTckoMy aHTepa/IbHOMY IMTaHUIO.

Koppekiys BUTaMUHHO-MUHEPAJbHbIX HapyUIEHUH [O/HKHA MPOBOJUTHCSA HE U30-
JIMPOBAHHO, a B CBsA3U co ctaguei XBII, 1abopaTopHbIMU MOKA3aTEJSIMU U PUCKOM OCJIOXK-
HEeHHUU. ITO 0COGEHHO BAXKHO JJisI Kalabluh-pochopHOro o6MeHa, BUTaMUHa D, xKese3a u
JpYrux ePUIUTHBIX COCTOSIHUHN, TOCKOJIBKY X BeJleHHe perylaMeHTUPYEeTCs KaK 06LuMHU
pexomeHgauusaMu no XBII, Tak ¥ OTe/JbHBIMU JOKYMEHTAMH 10 MUHEPaJbHO-KOCTHBIM
HapyLIEeHUSIM.
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Ha ocHOBaHMHM BbIsSIBJIEHHBIX HAPYLIEHUH (TPeTHH 3Tal UCcCaeJOBaHUIM) U cTpaTUU-
KallM{ pUCKa pa3paboTaHbl IPUHIUIBI JUpdepeHIIMPOBAHHON KOPPEKIUY HYTPUTUBHOTO
crartyca y aetel ¢ XBIl. Koppekuusa npoBoguTca o TpeM HalnpaBJeHUAM: JUETOTepanus
(koppekIus MaKpOHYTPHUEHTOB), BUTAMUHHO-MHUHEpaJibHasi KOppeKLus U GpapMaKoJIoTu-
yeckasi Mo/ JieprKKa.

OcHOBHbIe NPUHLMIEBI JueToTepanuu y feTel ¢ XBII BkitoyaroT obecreyeHre aJieK-
BaTHOTO NOCTYIJIEHUs S3HEPTUU U GeJiKa € y4eTOM CTa U1 3a60/1eBaHMs, BO3pacTa U Ha/lU-
YU UaIu3a.

Ta6smmpa 1. PekoMenayeMoe notpebseHue 6eska v aHepruu y geteid ¢ XBII (Ha Kr Macchl
TeJsia B CYTKH).
Table 1. Recommended protein and energy intake for children with CKD (per kg of body

weight per
Cragusa XbBI Benok, r/kricyt SHeprus, kkan/kr/cyT MpumeyaHus
Cragus 1-2 1,2-1,5 100-120 dusmonornyeckas
Hopma
Cragus 3 1,0-1,2 100-120 YMepeHHoe orpaHuye-
Hue Benka
Craaus 4-5 (6e3 gna- 0,8-1,0 120-140 OrpaHuyeHve Genka +
nisa) runepkanopuiiHas aveta

Cragus 5 (gnanms) 1,2-1,5 120-150 MoBbILWEHHbIE NOTEPU

6ernka Ha gnanuse

[IpruMeyanue. CocTaBseHO aBTOPOM Ha OCHOBAaHWM KJIMHUYECKHUX PEKOMeHZALUH
KDIGO (mexayHapoaHbii koHceHcyc, 2024), KDOQI Nutrition in Children with CKD (CLIA,
2008 update) u KDOQI Nutrition in CKD (CILA, 2020).

[Ipy HEBO3MOXKHOCTH 0bGecnedeHnsI HOTPEOHOCTEN 3a CYET eCTECTBEHHOTO MMUTAHUS
(cHMKeHHME anneTHTa, TONIHOTA, PBOTA) NMOKAa3aHO Ha3HAYEHHE CIeMaJn3UPOBaHHbBIX HY-
TPUTHUBHBIX CMECeH.

Ta6smua 2. [lokazaHust K HA3HAYeHUI0 HYTPUTUBHON MO/ JIEPHKKH.
Table 2. Indications for nutritional support.

MNoka3aHue Kputepun

VcTouweHne Z-score IMT/BospacT < -2 SD

CHMXeHMEe MbILLIEYHOW MacChl dazoBhbint yron <4,5° NN AKM <45%

BenkoBas HegocTaToOuHOCTb Mpeanbbymun <200 mr/n NN anbbymuH <35 r/n
HepocrtaTtoyHoe notpebneHune <80% OT BO3pacTHON HOPMbI B TeYeHne >7 OHeNn
BbicTpas noteps macchbl CHuxenune >5% 3a 1 mecsu

Y peteii ¢ XBIl npenoyTUTEIbHO UCII0JIb30BAHUE CIELIMA/IN3UPOBAHHBIX CMECEH C
y4eTOM CTaauu 3a6osieBanus (Tabauia 3).

Ta6smua 3. XapakTepUcTHKa cMecel /11 HYTPUTUBHOM nojep>kku npu XBIL.
Table 3. Characteristics of nutritional support mixtures for CKD.

Tun cmecu Benok, r/100 mn OHeprus, AneKkTponuTbl MokaszaHusa
Kkan/100 mn

CraHgapTHble uso- | 3,0-4,0 100 CraHgapTHble Cragusa 1-2, otcyT-
Kanopu4yeckume CTBUWE ryunepkanu-
emun
Bbicokokanopuye- | 4,0-6,0 150 CHWXEHHbIE Cragus 3-5, orpa-
ckue HU4YeHve obbema
Huskobenkosble 1,5-2,5 100-120 CHWXeEHHble Ctanus 4-5 6e3

avanuaa, cTpo-
roe orpaHuyeHmne
Genka

Ona onanunsa 4,0-8,0 150-200 MoBblIWEeHHbIE [wnanus, komneHca-
s notepb
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[IprMeyanue. CocTaB/JeHO aBTOPOM Ha OCHOBAaHUHM KJWHUYECKUX PEKOMeHJALUi:
KDOQI Clinical Practice Guideline for Nutrition in Children with CKD (National Kidney
Foundation, CIIA, 2008); KDOQI Clinical Practice Guideline for Nutrition in CKD: 2020
Update (National Kidney Foundation, CIlIA, 2020); KDIGO Clinical Practice Guideline for the
Evaluation and Management of Chronic Kidney Disease (KDIGO Work Group, mexyHapo/-
HbIN KOHCceHcyc, 2024).

[Ipy coxpaHeHHOM alleTUTe U BO3MOXHOCTH IIEPOPATIbHOIO NIpHeMa — CUIIUHT (J10-
MOJIHEHHE K OCHOBHOMY panuoHy). [Ipy HeBO3MOXKHOCTH EePOPATbHOr0 MUTAHUS — Yepes
Ha30racTpaJbHbIN 30H/ UK ractpocromy. HauanbHbii 06beM - 30-50% oT pacyeTHOM mo-
TPeGHOCTH C ITOCTENEeHHBIM yBeJMYeHHEeM M0/ KOHTPOJIEM IIEPEHOCUMOCTH.

YuuTbIBasi BBICOKYIO YaCTOTY MOJMBUTAMUHHOIO AeduiuTa, BceM AeTaM ¢ XBII pe-
KOMEHAYeTCs] MOHUTOPUHT BUTAMHUHHOTO CTAaTyca U KOPPEKI[US BbISIBJIEHHbBIX HAPYIIeHUH
(Tabsnuna 4).

Ta6una 4. CxeMbl KOPPEKIUU BUTAMUHHOTO AeduiuTa y aetei c XBII.
Table 4. Vitamin deficiency correction regimens in children with CKD.

ButamuH CyTo4Has noTpe6- | JleuebHasn nosa OnutenbHoOCTb KoHTponb

HOCTb npu geduuunte
ButamnH A 500-800 mkr 1500-2500 mkr/cyT | 4 Hepenu Yepes 1-2 mecsua
ButamuH E 7-10 mr 15-30 mr/cyT 4-8 Hepenb Yepes 2-3 mecsaua
Butamux C 45-75 mr 100-200 mr/cyT 4 Hepenu Yepes 1 mecsay
donuneas kucnota | 200-400 mkr 1000 mkr/cyT 4-8 Hepenb Yepes 2 mecsua

[IprMeyanue. CocTaB/JeHO aBTOPOM Ha OCHOBAHMH KJWHUYECKUX PEKOMEH/AllMi:
KDOQI Clinical Practice Guideline for Nutrition in Children with CKD (National Kidney
Foundation, CIIIA, 2008); KDOQI Clinical Practice Guideline for Nutrition in CKD: 2020
Update (National Kidney Foundation, CIIIA, 2020); KDIGO Clinical Practice Guideline for the
Evaluation and Management of Chronic Kidney Disease (KDIGO Work Group, MmexyHapo/-
HBbIN KOHCceHcyc, 2024).

[Ipu coyeTaHHOM JiePUIUTE HECKOJBKUX BUTAMUHOB MPEAIIOYTUTENBHO UCIT0Jb30-
BaHHe CIelHaM3MPOBAHHBIX BUTAMUHHBIX KOMILJIEKCOB /151 manueHToB ¢ XBII, He coep-
JKaIMX HePPOTOKCUYHBIX /03 BUTAMUHOB U YYUTHIBAIOIIUX BO3MOXHBIE 3JIEKTPOJIUTHbIE
HapyLIEeHHUS.

HawuGosiee yacThiMK HapylieHUusiMu y geter ¢ XBII sBUIKUCh AePUIUT KaJbLMs, XKe-
Jie3a, MarHus U hoja. CxeMbl KOPPEKIUU MTPe/ICTaBIeHbI B TabJiuie 5.

Ta6suna 5. CxeMbl KOppPEKIUH JeULUTAa MUKPO- U MAaKPO3JIEMEHTOB.
Table 5. Schemes for correcting micro- and macronutrient deficiencies.

AnemeHT Mpenapatbl Doza OnutenbHOCTb KoHTponb
Kanbuuni Kanbuusi kapboHat | 500-1000 mr/cyT OnutensHo Kanbuwni, docdop,
(no anemeHTy) CaxP

Keneso MepopanbHble 3-6 mr/kr/cyT (no o Hopmanusaummn | Hb, dbeppuTuH,
npenapartsl (1 Fe) Hb + 2 mecsua TpaHceppvH
BarneHTHoe)

Marnui Marnus nakrat/ 5-10 mr/kr/cyT 4-8 Hepgenb Marnuit cblBOpOTKM
unTpar

Von Kanusa nogua 100-200 mkr/cyT OnutensHo Voaypus, TTI

[Ipumevanue. CocTaBJeHO aBTOPOM Ha OCHOBAaHUH KJWHUYECKUX PEKOMEHJAIUM:
KDIGO 2017 Clinical Practice Guideline Update for the Diagnosis, Evaluation, Prevention, and
Treatment of CKD-MBD (KDIGO Work Group, MexxayHapoaHbii koHceHcyc, 2017); KDIGO
Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease
(KDIGO Work Group, mexayHapogHbiii koHceHcyc, 2024); KDOQI Clinical Practice Guideline
for Nutrition in CKD: 2020 Update (National Kidney Foundation, CILA, 2020).

Oco6oe BHUMaHUeE y/eJs1eTCsl KOPPEKIIMKM MUHEPaJbHO-KOCTHBIX HapyIIeHHUH y Je-
Teit ¢ XBII 3-5 craauu. llpenapathl Kajlblysi Ha3HAYAKOTCS MO/ KOHTPOJIEM YPOBHS ¢oc-
dopa u npoussegenus CaxP (ueseBoit ypoBeHb <4,4 MMoJib?/a1%). ButaMun D (KoJiekasb-
1udepos) HazHavaeTcs npu ypoBHe 25(0H)D <30 ur/ma B go3e 1000-2000 ME/cyT mof,
KOHTpPOJIEM KaslblIUsl U pocdopa [3]
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Y nmanueHTOB c BbICOKUM puckoM BIH u otcyTcTBueM addekTa oT fueTOTEpanuu
MOTYT MCIO0JIb30BaThCsl papMaKoJOruyecKue CpeJiCTBa, BJAUSOLIME Ha alllleTUT U aHabo-
sndeckue npoueccel: (NICE, Bennkobputanus, 2021)

e CTUMy/NSATOpPHI anneTyTa — punporentauH (0,25 Mr/Kr/cyT) KOPOTKUMH KypcaMu
(4-8 Hees1b) MO, KOHTPOJIEM MacChl TeJIa;

e AHaboJiMYeCKHe TOPMOHbI — PEKOMOMHAHTHBIA FOPMOH pOCTa MPU BbIPAXKEHHOU
3a/iep’kKe pocTa (Z-score pocT/Bo3pacT < -2,5 SD) ¥ OTCyTCTBUH NPOTUBOIOKA3aHUH;

e L-KapHUTHH - IPY HAJIMYUH KAPHUTUHOBOTO JleduliuTa (CHIXKEHHE TOLIel Macchl,
MblIIeyHas ca1a6ocThb) B fo3e 30-50 Mr/kr/cyT.

HasHauenue ¢dpapMakosorHyecKuxX NMpenapaToB TPeOyeT TLATeJbHOW OIEeHKH CO-
OTHOILEHUS] PUCK/TI0JIb3a U MIPOBOJUTCS TOJBKO NPU Hea)PEKTUBHOCTHU JIPYTUX METO/I0B
KOppPEKIHH.

[lanrieHTHI HA TPOrpaMMHOM reMO/Mak3e UK IepUTOHEeaTbHOM JHai3€e TPEOYIOT
0Cc060r0 MO/IX0/ia B CBSI3U C UHTPA/AUAIM3HbIMU TOTEPSIMU HYTPUEHTOB:

e TIOBBIIIEeHHas NOTPe6HOCTD B Gesike (1,2-1,5 r/kr/cyT);

e 06s13aTe/IbHOE HCII0Jb30BaHHE BBICOKOKaJIOPHUYECKUX CMeCed JJIsl OrpaHUYeHUs]
00'beMa XHUJKOCTH;

e TJapeHTepaJbHOEe BBeJleHHEe BUTAMHUHOB I'pynibl B u ¢osiMeBol KUCIOTHI mocie
KaXJ|0ro JUajIn3a;

e KOppEeKL A 3JIeKTPOJIUTOB 10 JaHHBIM eXeMeCAYHOr0 KOHTPOJIS;

* UCI0JIb30BaHUE JMAJU3HBIX PACTBOPOB C aMUHOKUCJIOTaMH (IpU NepUTOHEab-
HOM JihaJsIu3e).

JAuddepennyupoBaHHasl KOppeKIusl HapylleHUH HyTPUTHBHOTO CTaTyca y JeTeH c
XBII goJyKHA TPOBOAUTHCS C YIYETOM CTaJUU 3a60/1eBaHHUs, XapaKTepa BbIsIBJIEHHBIX HapY-
HIEHUH Y Tpynnbl pucka. KoMnieKCHbIA M0AX0/, BKAOYAOLUK AUeTOTEPANNI0, BUTAMUH-
HO-MHHEpPAJbHYI0 KOPPEKIHIO U, TPU HEOBXOAUMOCTH, GapMaKoJIOrHIECKYI0 MOALEPKKY,
M03BOJIsIET ONTUMHU3UPOBATh HYTPUTUBHBIHN CTATyC U YIy4IIUThb porHos. (KDIGO, mexay-
HapO/HBIN KOHCEHCYC, 2024).

OneHka 3¢deKTUBHOCTU pa3pabOTAaHHBIX METOJO0B KOppeKIHMU NpoBeJieHa y 28
Hal{eHTOB NPOCIEKTUBHOM I'PyNmbl ¢ BBICOKMM puckoM BIH (n=16) uiau yxe nMeBLIei-
cs1 B3H (n=12). [lanmeHTHI MoJiy4yaad KOMIIJIEKCHYI0O HYTPUTHUBHYIO MOJJIEPXKKY COTJIACHO
NpeJJIOXKeHHbIM IPUHIMIIAM B Te4eHUe 6 MecdaueB. KoHTposibHYIO rpynny coctaBuau 20
Hal{eHTOB U3 PETPOCIEKTHBHOMN I'PYIIIIbI, CONMOCTABUMBIX 10 UCXOJHBIM XapaKTePHUCTUKAM
(crapgusa XBII, Bo3pacT, 1noJ), NoJy4aBUIMX CTAaHAAPTHYIO Tepanuio 6e3 aKTHUBHOW HYyTpH-
THBHOU NOAJEPKKHU.

Yepes 6 MecsiLeB HabJ10/eHUs] B OCHOBHOM I'pyTIIie OTMeYeHa M0JIOKUTeIbHAs AUHa-
MHKa aHTPONOMEeTPUUYECKHX NIoKa3aTeJsel (Tabanna 6).

Ta6auna 6. /luHaMUKa aHTPOMOMETPUYECKUX MTOKa3aTesell Ha poHe HYTPUTUBHOU MOJ-
Jfepxku (M*o).
Table 6. Dynamics of anthropometric indicators against the background of nutritional

support (M+o).

Moka3a- OcHoBHas rpynna A KoHTponbHas rpynna A P (me-
Tenb (n=28) (n=20) Xrpynno-

UcxoaHo Yepe3s 6 UcxopgHo Yepes 6 Bble)
Mec mec

Z-score -1,86+1,12 | -1,68+1,08 | +0,18 -1,82+1,16 | -1,88+1,14 | -0,06 0,024
HAZ

Z-score -2,12+1,18 | -1,74+1,12 | +0,38 -2,08+1,22 | -2,14+1,24 | -0,06 0,006
WAZ

Z-score -1,64+1,24 | -1,18+1,16 | +0,46 -1,58+1,28 | -1,62+1,32 | -0,04 0,008
BAZ

B ocHOBHO¥ rpyrmne 3apuUKCHPOBaH JOCTOBEPHBINA NPUPOCT BCEX aHTPOIIOMETpHUYE-
CKUX TMIOKa3aTeJsel: Z-score Macca TeJsia/Bo3pacT yBeanuusics Ha 0,38 SD (p=0,004), Z-score
UMT /Bospact - Ha 0,46 SD (p=0,002). B KOHTpPOJIbHOM IpyIIe oTMeYaaach OTpULIATEIbHAS
JMHAMUKA, XOTS ¥ He JOCTUTIIAs CTATUCTUYECKOW 3HAYMMOCTH. MeXTIpynnoBble pa3indus
yepes 6 MecsileB CTATUCTUYECKHU 3HAYUMBI JIJIS1 BCEX ITOKa3aTeJeH.

[lony4yeHHble pe3y/IbTAaThl COTJIACYIOTCS C COBPEMEHHBIMH 3apyOe’KHbIMH MO/AX0/a-
MUY, I/le TpeajbOyMHH U IIOKa3aTeJd KOMIIOHEHTHOI'O COCTaBa TeJla pacCMaTPUBAIOTCSH KaK
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YyBCTBUTEJIbHbIE MapKepbl HYTPUTUBHOIO pucka y nanueHToB ¢ XBII. B paje uccnegosa-
HUH IOJYEPKUBAETCS UX NPEUMYILeCTBO 10 CPAaBHEHMUIO C TPAJULMOHHBIMU TOKa3aTeJsIMU
IIpY paHHEeM BbIIBJIEHUU HapyLIeHU! MUTaHuUA.

Ha ¢poHe HYyTPUTUBHOM MOAIEP>KKH OTMEYEHO YJIy4lleHe KOMIIOHEHTHOI'0 COCTaBa
Tesa (Tabsauna 7).

Ta6smmpa 7. /luHaMuKa MoKa3aTesed GMOMMIIEJaHCOMETPUM B OCHOBHOM rpynmne (n=28,

Mzo).

Tablze 7. Dynamics of bioimpedance measurements in the main group (n=28, M+o).
Moka3aTenb UcxogHo Yepes 3 mecsiua Yepe3s 6 mecsiueB | p (ANOVA)
dasoBbIN yromn, ° 4,32+0,54 4,58+0,58* 4,76+0,62** <0,001
AKTUBHas KneTou- 44.6+4,2 46,8+4,4* 48,214 ,6** 0,002
Has macca, %

Towas macca, Kr 23,8+6,2 24,9+6,4 25,8+6,6* 0,018
OtHoweHne ECW/ | 0,48+0,05 0,46+0,04* 0,45+0,04** 0,004
TBW

[Ipumeuanue: * - p<0,05 npu cpaBHEeHUU € UCXOAHBIM; ** - p<0,01

Hau6oJsiee GbicTpast MOJIOKUTEIbHAsS IMHAMUKA OTMevYeHa 11 $pa3oBoOro yria: npu-
poct Ha 0,26° yepe3 3 Mecsna (p=0,012) u Ha 0,44° yepes 6 mecsneB (p<0,001). Jousa na-
I[MEHTOB C MAaTOJIOTHYECKU HU3KUM (a30BbIM yriioM (<4,5°) cuusuiace ¢ 75,0% (21 us 28)

UCX0HO 110 42,9% (12 us 28) uepes 6 mecsaues (x°=8,42; p=0,004).
[MonoxkuTeNbHAs AMHAMKMKa 3adUKCHpOBaHa U ZJis1 JJaGOpaTOPHBIX MapKepPOB HY-
TPUTHUBHOTO cTaTyca (Tabsumna 8).

Ta6smmua 8. /luHaMuka J1abopaTOPHBIX MOKa3aTeseld B OCHOBHOU rpynne (n=28, M+o).
Table 8. Dynamics of laboratory parameters in the main group (n=28, M+o).

Mokasarenb WcxopHo Yepes 3 mecsua Yepes 6 mecsiueB | p (ANOVA)
AnbBbymuH, r/n 31,6+4,2 33,8+4,4* 35,2+4,6** 0,002
MpeanbbymMuH, 164,8+38,4 192,6+42,8* 218,4+46,2** <0,001
mr/n

Femorno6uH, r/n 104,6+12,8 110,4+13,2 116,8+14,6** 0,004
Kanbuuit, mmone/n | 2,08+0,22 2,16+0,24 2,22+0,26* 0,016

YpoBeHb npeanbbymMuHa HopMasu3oBasica (>200 mr/a) y 18 u3 28 manueHTOB
(64,3%), anbbymuna (>35 r/a) -y 15 u3 28 (53,6%). KoppesnsipoHHbIH aHa/IN3 OKa3asl
CUJIBHYIO CBSI3b MEX/ly IPUPOCTOM NpeasbOyMHUHA U MpUpocToM ¢pazoBoro yria (r=0,642;
p<0,001).

Ha ¢oHe HyTpPUTHBHOU MOAAEPKKH OTMEYEHO JIOCTOBEPHOE CHIKEHHE YaCTOTHI
B3H (cM. amarpamma 1).

Juarpamma 1. /lunamuka yactotsl BIH B 0CHOBHOM U KOHTpOJIbHOU rpymnmnax, n (%).
Diagram 1. Dynamics of PEM frequency in the main and control groups, n (%).

55%
50%

i}
42.9% 45%

28.6%

17.9%

OcuoBHas rpymma (n=28) KonTpoasnas rpymma (n=20)

OWcxomro OUYepes 3 mecana B UYepes 6 MmecAles
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[Tony4yeHHble pe3ynbTaThbl 3¢pGEKTUBHOCTH HYTPUTHUBHOMN MOJJIEPXKKHU COIJIACYIOT-
csl C JaHHBIMHU 3apyOeXHbBIX HMCCIeZ0OBaHUH, I/le MOKa3aHOo, YTO PaHHsAS U KOMILJIEeKCHas
KOppeKILMa HapylleHU nuTanua y Aetel ¢ XBII NpUBOAUT K yJydllleHUI0 aHTPOIIOMETPHU-
YeCKHUX NOoKasaTesieH, JabopaTOPHBIX MapaMeTPOB U 00Iero MporuHosa 3aboJsieBanus. Co-
BpeMeHHbIe MO/X0/bl MTOAYePKUBAIOT HEOOXOAMMOCTh HHAUBUAYAJIN3UPOBAHHON HYTpH-
TUBHOM Tepanuu c y4eToM cTafguu XbIl U KIMHUYeCKOro COCTOSIHUA NaleHTa.

B ocHoBHO¥ rpymne yactora b3H causuiack c42,9% no 17,9% (p=0,008), Toraa kak B
KOHTPOJILHOM IrpyIIIe OTMedaaach TeHeHIus K yBeandeHuto (¢ 45,0% mo 55,0%; p=0,375).
Yepes 6 MecsilieB pa3jdydsa MeX/y rpyninaMu cTaTUCTHYecKu 3HauuMbl (p=0,008). Yucsio
NAlMEeHTOB, KOTOPhIX HEOOXOAMMO JIEYUTh AJIs IpeloTBpalleHus oaHoro caydas B3H, co-
ctaBuJo 3,6.

Hanbosbuas 3pPeKTUBHOCTb HYTPUTHBHOM MOAJEPKKA OTMe4YeHa y MalMeHTOB
C MeHee BbIpaKeHHBbIM HCXOZHBIM ebuuToM (npeanbbyMmuH >150 mr/J, $da3oBblit yroa
>4,2°), Ipyu JJIUTEJbHOCTH KOPPEKIUHU GoJiee 3 MecsleB U BbICOKOW KOMIJIAEHTHOCTH. Y
NalMeHTOB C KpallHe HU3KUMH UCXOAHBIMU MOKa3aTe/sIMU OTBET Ha TEPAIHIO ObLI XyKe,
YTO 060CHOBBIBAET HEOGXOAUMOCTD 60JIee paHHEr0 Hayala HYyTPUTUBHOMN MO/ J€PIKKH.

HyTpuTuBHas nojsepkka XOpOIIO MePEeHOCUIach GOJbIIMHCTBOM NanyeHToB. [lo-
604Hble 3 PeKThI 3aperucTpupoBaHbl y 5 u3 28 nanuenToB (17,9%): TourHoTa (n=3), Au-
apes (n=2), oTka3 ot cMecH (n=1). Bo Bcex ciyyasx siBJieHUs ObLIU JIETKUMU U KyIHUpOBa-
JIUCh KOPPeKLMel pexkxuMa BBeJleHUA UM 3aMeHOoM cMecu. HU oiMH naleHT He TpeKpaTu
ydacTHe B UCCJIe/JOBAaHUHU U3-3a TO60YHBIX 3P PEKTOB.

[IpensioxkeHHble MeTOAbl AUdIepeHIIMPOBAHHONW KOPPEKLHWH HapylUleHUHd HYTpH-
TUBHOTO CTaTyca NpPOAEMOHCTPHUPOBAIU BBICOKYIO0 3$PEKTUBHOCTD: Yyepe3 6 MecsleB OT-
MeYeH ZI0CTOBEPHBIA MPUPOCT aHTPONOMETPHUYECKUX NToKa3aTesel (Z-score UMT/Bo3pact
+0,46 SD), yny4duieHre KOMIOHEHTHOTO cocTaBa TeJsa (dpasoBreiit yroa +0,44°), HopMau-
3anus JJabopaTOpHbIX MapKepoB (MpeasbOyMuH +53,6 Mr/J) u cHKeHUe 9acToThel BIH ¢
42,9% 1o 17,9% (p=0,008). 9dpdeKTUBHOCTL KOPPEKLUU 3aBUCUT OT CBOEBPEMEHHOCTH Ha-
yaJia, AJUTEeJbHOCTH Tepaluy U KOMIIJIAEHTHOCTH IaljMeHTOB.

Juckyccus

HyTtputusHblie Hapymenus npu XBIl y neteit GopMuUpyOTCS paHO U UMEIOT MHOTO-
daxTopHyto npupoay. UX KIMHUYEeCKUN CMbIC/I He CBOJUTCS K CHHPXKEHUIO Macchl TeJia. Peub
UJIeT O COBOKYITHOCTH PaCCTPOMCTB, 3aTParuBaoIUX JUHEWHBINA POCT, MBILLIEYHYIO U KUPO-
BYIO MacCy, MUKpOHYTpPHUEHTHOe obecleyeHre, FOPMOHAIbHYI0 PETY/ISALNI0, YCTOHYMBOCTh
K MHQEKIMU U IEPEHOCUMOCTb JieyeHus [6, 7]. B coBpeMeHHOM InTepaType UCIOJIb3yTCS
TEPMHUHbl «KHYTPUTHBHbIE HApYyIIEHUsI», «OEJKOBO-3HEpreTHYecKass HeJl0CTaTOYHOCTbY U
«protein-energy wasting». B eTCKol paKTHKe OHU NepeceKaroTCs, HO He TOX/[eCTBEHHBI.
Jns pe6enka ¢ XBIl oco6eHHO BaXKHO TO, YTO AePHUIUT SHEPTHUU U 6esIKa IIOYTH BCeT/a Co-
YyeTaeTCsl C HapylleHHeM POCTa M COCTaBa TeJia, a He TOJIBKO C [ToTepel Macchl.

[Ipo6sieMa UMeeT U 3MUeMUO0JIOTHYECKOe U3MepeHHUe. [1o JaHHBIM 0630POB, CBSI3aH-
Hble ¢ XBIl HyTpUTUBHEIE PacCTPOMCTBA Y AeTel BKJIIOYAIOT KaK HeJoelaHUe, TaK U Npo-
TUBOIOJIOXKHBIA QEHOTUII C U36BITKOM KHPOBOM MacChl, 0O/IHAKO KJIWHHUYECKU Haubosee
TsKeJIble T0CIe/[CTBUS HAOII0AI0TCs NTPU 6eJIKOBO-3HEPreTHYECKOM JePUITUTE U yTpaTe
Tolel Macchl. PUCK Bo3pacTaeT 1o Mepe CHUXKeHUs QYHKIMU I0YeK U CTAHOBUTCS 0COGEH-
HO BBIPQXKEHHBIM Ha CTaAusAx 4-5 v npu Auanuse [6, 7]. B y36ekucTaHCKUX MyGJIUKALUAX
TaK)Ke OMHMCAHbl YacTble OTKJOHEHUS Z-Score pocTa M MaccChl, COYeTaHHWe THI0aTb0yMHU-
HEMWH, aHEMUH, MUKPOHYTPHUEHTHOr0 ZieQUIUTA U 3a/lep>KKH PU3UIecKOoro pa3BUTus [8
-12].

Ba30BbIM 3TaloM OCTaeTCs aHTPONOMeTpUYEeCKOe HccaeZoBaHue. OHO BKJIIOYAET U3-
MepeHHe PoCTa, MacChl TeJia, pacyeT UH/EeKca MacChl TeJsa, OLleHKY BO3pacTHOU TPAaeKTOpUHU
dbu3nYecKoro pa3BUTHS U CKOPOCTH pocTa [6, 13].

CKpHMHHHTOBOE 3HaUYeHHe UMEIOT U KJIMHUYeCKHue UHCTPYMeHThl. B neguaTpuyeckon
IpaKTHUKe NIPUMEHSIOTCS MOAUPUIIMPOBaHHbIE BAPUAHTHI IIKaJIbl CY6O'beKTHBHOM I7106a1b-
HOH OLleHKU HyTpUTHUBHOTO cTaTyca (SGA), eé nepuatpudeckoit Bepcuu (PG-SGA), a Takxke
roCHMTa/bHbIe IIKaJbl OLeHKW HYTPUTHUBHOIO pHUCKa. VX cuJbHasA CTOpOHA 3aKJIOYaeT-
csl B 06'beIJUHEHUH JAaHHBIX 006 allleTUTe, IePeHOCUMOCTH MUILIH, KeTyL09HO-KHIIIeYHbIX
CUMIITOMax, IOTepe MOAKOKHO->KUPOBOM KJIETYATKU U MbILIEYHOTO KOMIIOHEHTa. OjHaKO
npu XBIl aTu mKasibl He JOKHBI NPUMEHSATHCS U30JUPOBaHHO. /Jlaxke MOJAPOOGHBIN KJIH-
HUYECKUH OCMOTD He yCTpaHseT BJIHUSIHNUE FMNepru/ipaTalid U He 3aMeHseT UHCTPYMeH-
TaJIbHYIO OLEHKY cocTaBa TeJsa. /s aHain3a GpaKTUIeCKOro MUTAHUS IIeHHbIM OCTAeTCs
3-HEBHbIN NMULIEBOW aHAMHe3 WJIM NMOBTOPHbIE 24-4acOBble JJUETHYECKHE ONPOCHI, 0CO-
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6eHHO y JileTel LIKOJIbHOTO BO3pacTa.

B nocnenHue roapl Bce 60s1ee 3HAYMMOE MeCTO 3aHUMAeT GMOUMITIEJaHCOMETPHUS U, B
6oJiee CJI0XKHBIX CTy4asiX, OMOUMITeJaHCHBIM BEKTOPHbBIN aHAIU3. ITH METO/bI TO3BOJISIIOT
OLleHMBATh TOILYIO MAcCy, )KHPOBYIO Maccy, paclpeseseHne KUJJKOCTH, aKTUBHYIO KJIeTOY-
HYI0 Maccy U KOCBEHHO CyJJUThb 0 GeJIKOBBIX pe3epBax. [yis negnaTpuiecko HeppoIoruu
UX LeHHOCTb CBfI3aHa IpeX/e BCEro ¢ BO3MOXKHOCTBIO OTJIMYUTh UCTUHHYIO yTPaTy Mbl-
IIeYHOI'0 KOMIIOHEHTA OT MPUOABKKU MacCChl 3a CYET BHEKJIETOUHOU KUAKOCTU. B 0630pax
no XBIl moguepkuBaeTcs, yTo nokasaTeau BIA Haubosiee YyBCTBUTENbHBI HMEHHO K H3-
MeHeHUsM lean tissue, body water u phase angle, Tormza kak UHTepHpeTalnus >XHUPOBOTO
KOMIIOHEHTA U KOCTHOW TKaHU TpebyeT 6oJbliell ocTOpoKHOCTH. [Ipu aTOM abCO/IIOTHBIE
3HaueHUs BIA 3aMeTHO 3aBUCAT OT I'H/[paTalllH, I03TOMY MeTo/i HanuboJiee ”HGOPMaTUBEH
B IMHaMHKe U B COYETaHUH C KIMHUYECKUMU JaHHBIMHU.

OTaespHOr0 BHUMaHUsA 3acay>KrMBaeT $pa30BbId yroJ. B coBpeMeHHOH nTepaType
OH paccMaTpPUBAETCsl KaK UHTerpasjbHbIA MOKa3aTesJb QPYHKIMOHAJIbHOTO HYTPUTUBHOIO
CTaTycCa, CBA3aHHbIM C Ka4YeCTBOM MSITKMX TKaHEW, KJIETOUHOMU L[eJIOCTHOCThIO U TUpaTa-
nuelt. CucreMatTudeckuid 063op 2023 rozia B meAMaTPUYECKUX MOMYJASLUAX MOKA3aJ, YTO
$a30BbIN yros B 6OJIBIIMHCTBE UCCAEJ0BAaHUIN acCOLMUPOBAH C 0O'bEeKTUBHBIMU UH/MKa-
TOpaMHU HYTPUTHUBHOTO CTaTyca U MOXET ObITh YyBCTBUTEJbHBIM PAaHHUM MapKepoOM He-
6saromoJsiy4yusi. BMmecte ¢ TeM eJUHBIX MOPOTOBBIX 3HaYeHUU s feTel ¢ XBII moka Her,
MIOCKOJIBKY Pe3y/IbTaThl CUJIbHO 3aBUCAT OT MOJIeJIM NpU6opa, criocoba CTaHAapTHU3aALUU U
BO3paCTHO-T0JIOBBIX 0cO6eHHOCTeM. [1o aTol npuunHe $pa30BbIN yroJ cieAyeT paccCMaTpH-
BaTh He KaK CAMOCTOSITE/bHbIN JUAarHOCTUYECKUN KPUTEPHH, a KaK 4YacTb OoJiee MUPOKOU
MO/Ie/IN OLleHKH MUTAaHUs U cocTaBa TeJia [14].

JlabopaTopHas olLieHKa /J0/KHA BKJIYAaTh He OJUH MapKep, a IpoduIb B3aUMO/0-
MOJTHSIOLMX MTOKa3aTeJsieil. B KIMHUYeCcKoU MpaKTHKe HanboJiee BOCTpe6oOBaHbI 06U Oe-
JIOK, aJIbOYMUH, TpeaibO0yMHUH, TpaHCheppHH, TOKa3aTe/H KeJe3HOr0 0O0MeHa, KaJlbIUH,
docdop, maruui, mesnounas ¢ocodarasa, 25(0H)D, posaTel ¥ MPU BO3MOKHOCTH MUKPO3-
JleMeHTHbIN npodus [2. 6, 15].

JononHuTe pHy0 MHGOPMALMIO JAI0T TOPMOHa/IbHbIE U BOCIAJUTENbHbIE MapKe-
pol. Jua geteit ¢ XBIl unpopmaTuHbl CRP, npy HaIM4YMK BO3MOXKHOCTH OT/ZEe/IbHbIE PO-
BOCHa/IMTe/bHble IIUTOKKHBI, MapaTtropmoH, 25(0H)D, IGF-1 1 nokasaTesu THUpeoU HOU
bynkuuu [16-19]. [loaHbIA npoduIb JOCTYIIEH HEe BCET/a, HO laXKe YaCTUYHAs ero oLleHKa
IIOMOTaeT MOHATb NPUPOAY 3a/J|ePKKHU POCTa, aHOPEKCHUU U KaTabosn3Ma. B nmeguatpuye-
CKOHM NMpPaKTHKE 3TO OCOOEHHO BaXKHO, IOTOMY YTO KJIUHUYECKU CXOJHble GOPMBI MJI0XOH
Npu6aBKMU MacCchl MOT'YT UMEThb Pa3HYyI0 BeAYIIYI0 NPUYKHY, OT AePUIUTA SHEPTUHU 10 IH-
JIOKPDUHHOHW PE3UCTEHTHOCTH Ha pOHE ypEMHUHU.

BriBoj

[IpepJioxkeHbl NpUHIUIEI AU PepeHIIMPOBAaHHON KOPPEKIMH, BKJIOYAOLMe JUETO-
Tepanuio ¢ BbIGOPOM CHelHaJU3UPOBAHHBIX CMecel B 3aBUCUMOCTH OT ctaauu XBII, Bu-
TaMHUHHO-MHUHEPAJIbHYI0 KOPPEKIIHIO, OCHOBAaHHYIO Ha BbISIBJIEHHBIX JeQUIUTAX, a TaKXKe
bapMaKoJIOTUYECKYI0 TOJJEePXKKY, TPUMEHeMy0 NpU HeaPpPEeKTUBHOCTU JPYrUX MeETOo-
Z0B. 3P PEKTUBHOCTD MpEAJIOKEeHHBIX METO/IOB ObLIA JI0Ka3aHa B XOJ/le MPOCIEKTUBHOTO
HabJII0/leHUs: Yepe3 6 MecsIieB OT Hauasla KOPPEKLMU OTMeUY€eHO J,0CTOBEPHOE yIydllleHre
BCeX MoKa3aTeseld HYTPUTUBHOIO CTATyca, a YaCTOTa 6e/JIKOBO-3HEPTeTUYeCKON HeJl0CTa-
TOYHOCTHU CHU3UJIACh € 42,9% 1o 17,9% (nokasaTtesnb NNT=3,6).

[Ipo3payHoCTb HccnenoBaHus. UccaeoBaHre He UMEJIO CTIOHCOPCKOM MOAEPKKH.
ABTOpBI HECYT TOJIHYIO OTBETCTBEHHOCTbD 3a NPeoCTaBJIeHHEe OKOHYATEIbHON BEPCUH PY-
KOIIMCH B IIeYaTh.

Jexapanus o QUHAHCOBBIX U JJPYTUX B3aUMOOTHOLIEHHUSX.

Bce aBTOpBI NpMHUMAJIK yyacTHe B pa3paboTKe KOHIENIUU U JU3aliHa HCCIe/i0Ba-
HUA U B HalMCaHUM pykonucu. OKoHYaTeJbHast BepcHsl pPyKONUCH GbLIa of06peHa BCeMU
aBTOpaMu. ABTOpPBI He N0JIy4Yad TOHOpap 3a UCC/Ie/loBaHUE.
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AHHOTan M.

Beegenue. [Ipo6iema xenesogedunutaoit anemuu (K/1A) cpeu feTeit 1 MaTepeit B
Pecny6ske Y36€KHUCTaH OTHOCUTCS K IPUOPUTETHBIM HalpaBJIEHUSIM 3/IpaBOOXPaHEHHUs
Y Mepbl 10 CHMXKEHHI0 aHEMHUHU BKJIIOYEHBI B rOCy/JapCTBEHHYI0 nmporpaMmy «CTpaTerus
pasBuTHuA cTpansl 4o 2030 ropa». PacnpocTpaHeHHOCTb aHEMUHU CpeJiy AeTel U MaTepen
B pecny6Jivike Y36ekucTad 3a nocsieguue 30 JieT cTabUIbHO CHIKaeTcs ¢ 60-61% go 20-
15% 6sarofjapst HalMOHA/JIbHBIM POTPaMMaM MacCoBOM NMPOUIAKTHUKH, BKIKOYAIOIIHeE
dopTrduKanUI0 MIIEHUYHOH MYKH MHUKPOHYTPHEHTaMH, eXeHeJ|eJbHYI0 callJleMeHTa-
L[MI0 >Kesie30M U GoJIMEBON KHUCJIOTOM B IPyINax prcKa, BHeJpPeHUI0 pekoMeHAanui BO3
10 3/J0POBOMY MUTAHHUIO, BCECTOPOHHEMY MHPOPMUPOBAHUIO MEJUIIMHCKUX PAaGOTHUKOB
Y HaceJIeHHUsl TI0 BONpPOCaM aHeMHUHU. B mocnenHue rojpl g JedeHUs] U NPOPUIAKTHKHU
KA B pecniy6/1MKe LIMPOKO BHeAPsieTCs epopasibHast GpeppoTepanus JUINOCOMATbHbBIMU
npenapaTaMu KeJsie3a, OCHOBaHHAasl HA HAHOTeXHOoJIOrusAX. Llesb uccienoBaHus UYYUTD U
OLIeHUTDh 3$EKTUBHOCTb, 6€30MAaCHOCTb, IEPEHOCHMOCTD JIUIIOCOMAIbHBIX MpenapaToB
»KeJie3a, 0OCHOBAaHHBIX HA HAHOTEXHOJIOTUAX, B IpolLecce sedeHUs 2K/IA pa3/iM4HON CTeneHU
TSOKECTH y JleTel U MaTepel B aMOY/IaTOPHBIX YCJIOBUSAX U pa3paboTaTh peKOMeHAaluy 10
paHHeH JUaTHOCTHUKe U KOppeKIuHU fepuiiyTa xxesesa. MaTepuasnsl U MeToAbl. MaTepuasna-
MU JAHHOTO MPOCIEeKTHBHOIO HCCIeoBaHus IBUIKCH 40 neTel B Bo3pacTe oT 1 roja 1o 5
JIET, CJIETKOW, CpeJHEH, TsKeJIOU CTeNeHblo aHEMUU, U 42 MaTepel B Bo3pacTe oT 22 10 49
JIeT ¢ auarHoctupoBaHHoM K/JA sierkoil U cpefiHel cTeneHu. [leTu U MaTepyu Hax0UJIHCh
Ha aMOyJIaTOPHOM JIe4eHHHU y reMaTosiora. B uHaMuke 1o ¥ nocsie pepporepanuu usyde-
HbI KJIMHUKO-/1abopaTopHble, 6MoxuMuyeckue napametpsbl 2K/IA, orjeHeHa 3 HEKTUBHOCTb,
6€30MacHOCTb, IEPEHOCUMOCTb JIMIIOCOMAJIbHBIX NpenapaToB XKeJse3a A5 geTel (Jlunoce-
MU KaIlIu) ¥ B3pocbixX (Jlumocemu Ilatoc, kancysibl), OCHOBaHHBIX Ha HAHOTEXHOJIOTHSIX.
PesysnbraTel U Ux o6cyxgenue. Cpesau Bcex JeTed MoKasaTeJyd reMorjobvHa B CpeiHEM
noBbicuIKCh ¢ 90,7+ 3,45 r/n1 no 105,53+3,76 r/a, (P<0,01). B rpynmne meTew c JieTKou cTe-
NeHbI0 aHEMUH PUPOCT reMoryio6uHa coctaBu 21,21 v/, cpenu aetel co cpefiHel Tsxe-
CThI0 aHeMuH 25,83r/71, cpenu feTel ¢ TsKea0H creneHb aneMun 34,33 r/a1. [lokazatenu
deppuTHHA B 1[eJIOM y BCeX JeTel moBbicuiuch ¢ 3,1+ 1,38 mkr/n go 13,22+1,18 MKr/a
(P<0,01). Cpenun MaTepeli MOKa3aHO JJOCTOBEPHOE MOBhINIeHHEe TeMoryiobuHa ¢ 84,95+4,4
r/n no 103,6£5,4 r/a, yucaa sputrponutoB c 3,6+0,07 muH g0 3,9+0,08 mun (P<0,01). Tak-
»Ke I0OCTOBEPHO MOBBICUJIMCh NTOKAa3aTeJU ChIBOPOTOYHOIO JKesie3a MKMoJib/J1 ¢ 21,2+0,85
o 25,21+0,85 mxmosb/a v depputuHa ¢ 112,5+6,4 mkr/n o 129,4+5,7 mxr/a (P<0,01),
U ZIOCTOBEpHOE CHU3WJIKCh IT0KasaTesu TpaHcdeppuna ¢ 3,52+0,07 no 3,03+0,09 r/x
(P<0,05). 3aksirouenue. Peppotepanus XK/A cpeau aetedl U MaTepel JIMIIOCOMaJbHbBIMHU
npenaparamu skesesa «JIMMoceMu Kamiu» U «JIMMoceMHU IIOC» ABJsAETCs 3¢ PEeKTUBHBIM
MeToznoM JiedeHus K/|A, UMeeT BBICOKYI0 GUOAOCTYITHOCTb, 6€30MaCHOCTh, XOPOLIYIO Ie-
PEHOCHMOCTb, MUHUMAJIbHBIM NMPOLEHT MOOGOYHBIX JeHcTBUH (2,2%). UeM TsKesee cTe-
IeHb aHEMHUH, TEM BbIIlIe IPUPOCT reMoryo6uHa. [losydeHHbIe pe3ybTaThl HCCAe0BAaHUN
MO3BOJISIIOT PEKOMEH/I0BATh JIMIIOCOMaJIbHbIE NpenapaThl Kesesa JJisd GeppoTepanuy He
TOJIBKO AJi1s1 mauueHToB ¢ XK/IA, HO U /1 MalMeHTOB C aHEMUeEN XPOHUYECKUX 3a00JieBa-
HUH codeTaHHbIX ¢ XK/|A, B TOM 4YHCJie AJid NAllUeHTOB C XPOHUYECKUMU 3a00J1€BAHUSIMU
JKKT.

KimoueBble cioBa: »xesne3o/epuiiuTHas aHEMHUs, 1eTH, MaTePH, JUIIOCOMaJbHbIE
npenaparsl xeJse3a, 3pPeKTUBHOCTbD.
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Abstract.

Introduction. The problem of iron-deficiency anemia (IDA) among children and
mothers in the Republic of Uzbekistan is one of the priority areas of healthcare, and measures
to reduce anemia are included in the state program “Strategy for the Country’s Development
until 2030”. The prevalence of anemia among children and mothers in the Republic of
Uzbekistan has been steadily declining over the past 30 years — from 60-61 % to 20-15 %
— thanks to national mass prevention programs that include fortifying wheat flour with
micronutrients, providing weekly iron and folic acid supplementation to high-risk groups,
implementing WHO recommendations on healthy nutrition, and comprehensively informing
healthcare workers and the population about anemia. In recent years, oral ferrotherapy with
liposomal iron preparations based on nanotechnology has been widely implemented in the
republic for the treatment and prevention of iron deficiency anemia. The aim of the study is
to examine and evaluate the efficacy, safety, and tolerability of liposomal iron preparations
based on nanotechnology in the treatment of IDA of varying severity in children and
mothers in an outpatient setting, and to develop recommendations for the early diagnosis
and correction of iron deficiency. Materials and methods. The materials for this prospective
study included 40 children aged 1 to 5 years with mild, moderate, and severe anemia, and
42 mothers aged 22 to 49 years with diagnosed mild and moderate IDA. The children and
mothers were undergoing outpatient treatment with a hematologist. The clinical, laboratory,
and biochemical parameters of IDA were studied before and after ferrotherapy, and the
efficacy, safety, and tolerability of liposomal iron preparations for children (Liposemi drops)
and adults (Liposemi Plus, capsules), based on nanotechnology, were assessed. Results and
their discussion. Among all children, hemoglobin levels increased on average from 90.7 *
0.45 g/L to 105.53 = 0.76 g/L (P < 0.01). In the group of children with mild anemia, the
increase in hemoglobin was 21.21 g/L; in the group of children with moderate anemia, it was
25.83 g/L; and in the group of children with severe anemia, it was 34.33 g/L. Ferritin levels in
general increased from 3.1 + 1.38 pg/L to 12.22 # 1.18 ug/L (P < 0.01) in all children. Among
mothers, a significant increase in hemoglobin was shown from 84.95 + 4.4 g/L.to 103.6 £ 5.4
g/L, and in the number of red blood cells from 3.6 + 0.07 million to 3.9 + 0.08 million (P <
0.01). Serum iron levels also increased significantly, from 21.2+0.85 to 25.21+0.85 pmol/L,
and ferritin levels increased from 112.5+6.4 pg/L to 129.4+5.7 ug/L (P<0.01). Transferrin
levels decreased significantly, from 3.52+0.07 to 3.03%#0.09 g/L (P<0.05). Conclusion.
Ferrotherapy for IDA in children and mothers using liposomal iron preparations “Liposemi
Drops” and “Liposemi Plus” is an effective method of treating IDA; it has high bioavailability,
safety, good tolerability, and a minimal percentage of side effects (2.2%). The more severe
the degree of anemia, the higher the increase in hemoglobin. The research results obtained
allow us to recommend liposomal iron preparations for ferrotherapy not only for patients
with IDA, but also for patients with anemia associated with chronic diseases combined with
IDA, including patients with chronic diseases of the gastrointestinal tract.

Key words: Iron-deficiency anemia, children, mothers, liposomal iron preparations,
efficacy.

Beegenue. [Ipo6siema xenesogedunutoit anemuu (K/I1A) cpenu fetedd u MaTepeit
B Pecrny6uivike Y36eKHUCTaH OTHOCUTCSI K IPUOPUTETHBIM HaNpaBJIEHHUSIM 3/[paBOOXPAHEHUST
Y Mephl M0 CHU>KEHUI0 aHEMUU BKJIIOYEHBbI B TOCYJApCTBEHHYIO NporpaMMbl «CTpaTerus
pa3BuTus ctpanbl A0 2030 roga» (7). PacnpocTpaHeHHOCTh aHEMUH Cpeu JieTell U MaTe-
peii B pecny6sirike Y36ekucTtaH 3a nocieguue 30 jieT ctabuibHO cHKaetcs ¢ 60-61% no
20-15% 6uarosapsi HalMOHAJbHBIM MpOrpaMMaM MacCOBOM MPOQPUIAKTHKH, BKJIIOYAIO-
mue GpopTrudUKaLUIO MIIEHUYHOH MYKH MUKPOHYTPUEHTAaMHU, eXXeHe/|eJIbHYI0 callJieMeH-
TaIMIo Kesie30M U GOJIMEeBOU KUCIOTON B IPyINax pUCKa, BHEJPEHHI0 pekoMeHjaunii BO3
110 3/J0POBOMY MUTAHUIO, BCECTOPOHHEMY HHGOPMUPOBAHHIO MEJULIMHCKUX PA6OTHUKOB U
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HaceJieHUsI 110 BolipocaM aHeMuH (5,6).

[lociiegHMe anUAEMHOJIOTUYECKHE UCCIEeJOBAaHUsI IO aHEMUH CpeJiy JleTel U MaTe-
pell mpoBeneHbl B pecnybsivike Y36ekuctan B 2017 rogy npu noazaep:xxke KOHUCE®. Pe-
3yJIbTAThI [TOKA3aJ/IH, YTO Cpefy JleTel /10 5 JIeT pacnpoCTPaHEHHOCTh aHEMUHU COCTaBUJIa
14,7%, u3 uux XK/JA 10,8%, nedunut xesne3a 6e3 anemuu 54,7%. CaMmble BbICOKHE TTOKa-
3aTeJii aHEMUHM BhIsABJIeHbI B byxapckoit o6sactu 23,0% u TamkeHTCcKoM ob6siactu 17,8%,
camble HU3KWe B HamaHraHckoi# o6sactu 8,7% u XopeaMckoii o6s1actu 10,1% (8).

Cpeay MaTepell MokasaTesJ M PacHpOCTPAaHEHHOCTH aHEMHUU B I1€JIOM COCTABUJIU
20,3%, u3 kotopbix K/A 16,0%, neduuuT xesne3a 6e3 anemuu 48,1%. CaMble BBICOKHE I10-
Ka3aTeJIM aHeMUU OTMeveHbl B TallKeHTCKON o6s1acTu 36,7% u Pecniy6ivke Kapakasmnak-
ctaH 34,4%, cambie HU3KHe B HamaHraHcko# o6sactu 10,1% u KamkagapbuHCKo#M 06/1acTH
10,8% (8).

B BO Bcex pervoHax pecnyGJUKH Y30€KHUCTaH B IOCJAeIHUE TOAbI AJis JeYeHUs U
npoounaktuku K/IA BrepBble BHeApeHbl MHHOBAIIMOHHBIE METO/bI NepopaibHON dep-
poTepanuu JIMIOCOMaJbHBIMU IpenapaTaMHU »KeJsie3a, KOTOpble OCHOBAaHbl HA HAHOTEXHO-
JIOTHSIX, U UMEIOT BBICOKYIO 6UOJOCTYIIHOCTb, 6€30M1aCHOCTb, XOPOILYI0 IIEPEHOCUMOCTD,
OTCYTCTBHE NMOGOYHBIX JecTBUH co cTopoHbl XKKT. B jaHHOM HccieZjoBaHUM BIEpBble
onieHeHbl 3G PEKTUBHOCTD, IEPEHOCHMOCTh JINIIOCOMAJIbHBIX NpenapaToB cpefu AeTel U
MaTepen.

W3yyeHue paboT 3apybexxHbIX aBTOPOB MOKA3asIo, YTo 3a nocjaeanue 20 jeT JUmo-
CoMaJibHble MpemnapaThl XKeJjie3a, OCHOBaHHble HA HAHOTEXHOJIOTHUSAX, YCIEIIHO IPUMeHs-
1oTca B siedeHuu JK/IA Kak cpenu neTel, Tak U B3pocabix (1,2,3,4). Tak. uccienoBanus E.
B. XKykoBckoil ¢ coaBTopamu (13) no usyyeHuro apPeKTUBHOCTU U 6€30MACHOCTH JIUIO-
coMaJsIbHOTO »KeJsie3a npu JeueHUud KA y 164 fgeTell nokasaso BbICOKOE JIOCTOBEPHOE
noBoeiieHre (P< 001) mokasaTtesieil apuTponos3a u MeTabosiu3aMa xesesa (2). B pa6orax
H.H., CtyksioBa, H.H.KanoHOBO# ¢ coaBTOpamu orjeHeHa 3P PEKTUBHOCTH CYKPOCOMaIbHOM
dbopMbI kese3a JiJid nepopabHOTo npuMeHeHus y 110 nmanuenToB ¢ XK/JA mokasasio 0CTo-
BepHOe MOBbILIEHNEe YPOBHSA reMoryio6uHa Ha 20 r/n3a 30 guei (3).

B pa6ortax U.U.BapanoBa, E.H. KapeBoii mokasaHo, 4YTo /J151 HOBbILIEHHUS 6GUOJOCTYII-
HOCTH U YJIy4IleHUs] NePEeHOCHMOCTH NMpenapaToB xeJie3a pa3paboTaH HOBbIM MHHOBAIHU-
OHHBIY NOAXO0/], 3aK/II0YAIOIUICA B MUKPOHHU3aL M4 KeJle3a U JaJbHel el MUKPOUHKAICY-
JI1el B 060JI04KY B COCTaBe KOTOPOU UMeeTcs JieUTHH (1)

Takasi MHHOBAILMOHHAs TEXHOJIOTHs CIIOCOGCTBYET BCAaChIBAaHUIO jKeje3a HeIo-
CPeACTBEHHO Yepe3 IUMPaTHIECKYO CUCTEMY TOHKOTO KHUIIeYHUKA, MPH 3TOM HCKJII0Ya-
10Tcsl no6ouHble feiicTBus cucteMy JKKT. [lepeHocunkamu xese3a SABJISIOTCA JIUIIOCOMBI
— MHKPOKAIICY/Ibl, KOTOpble OKpy»eHbl GpochoaunuiHbIM cioeM. [Ipu Takol TeXHOJOTUH
KeJIe30 B KeJy/IKe U KUIIeYHHUKe HaJle)KHO 3alluIlaeTcs JunocoMaMu. /lasee JIMITOCOMBbI
BCAChIBAIOTCS B JIMMPATUUECKYIO CUCTEMY, TAKUM 00PA30M OHM OCYLIECTBJISAIOT HAJ|€KHYIO
TapTeTHYIO 0OCTABKY KeJie3a B leyeHb, KOTOpasi BbINOJIHAET QYHKIUH Jell0 KeJle3a B opra-
Hu3Me. TakvM o6pa3oM, 6y1aroiapsi TAaKOM O0COGEHHOCTH BCAChbIBaHMUs JKesle3a U OCyLecT-
BJISIeTCS BbICOKasi GUO0CTYIHOCTS keJe3a (98%), HecMOTpsI Ha HEBBICOKHE JI03UPOBKHU B
npenaparax (1,2).

KpoMe BBICOKOW GHOJOCTYNHOCTH, JIMIIOCOMAJIbHOE >Kesie30 006J1a/jlaeT BbICOKUM
ypOBHEM 6e30MacHOCTH, YTO M03BOJISET LIMPOKO HCIOIb30BATh €r0 B IeTCKOM NMUTAHUH.
BakHBIM NpeuMy1eCTBOM JIMIIOCOMAJIbHBIX IPENapaToB ABJSETCS TO, UTO, 61arofapsi oco-
00U TEXHOJIOTHUU Mperapara, kejae30 He BXOJAUT B B3aUMO/leicTBUe ¢ nuiel. [Ipeumyie-
CTBaMHU JIMIIOCOMAJIbHBIX ITPENApPATOB KeJie3a TaKKe SIBJISAIOTCS OTCYTCTBUE MOBpeXJeHHe
cmusnctoi XKKT, oTcyTcTBUe MeTasliM4ecKoro NpUBKyca BO PTY, KOTOPOe XapaKTepHO AJIA
HeJINI0COMAaJIbHBIX IIPenapaToB »eJie3a. [[0CKoIbKY J03MPOBKHU »KeJsie3a B JIMII0COMaJIbHBIX
npenaparax HeBbICOKHE, U I0CTaBKa eJie3a OCyIeCTBJISeTCsS TapreTHbIM NyTeM, PUCK Me-
pe/l03UPOBKH KeJie30M OTCyTCTBYyeT (1,2).

Llesb uccie0BaHUSA. U3YYUTh U OL[eHUTb 3QPEeKTUBHOCTh, 6€30MaCHOCTh, IIEPEHO-
CUMOCTb JIMIIOCOMAJ/IbHBIX NTPENapaToB eJie3a, OCHOBAHHBIX HA HAHOTEXHOJIOTHAX, B IIPO-
necce yeyeHus K/IA pa3IuyHON CTeNeHU TSKECTH y JleTeld U MaTepeld B aMOys1aTOPHBIX
YCJIOBUSIX U pa3paboTaTh peKOMeH/AL MU 10 paHHEH JUarHOCTHKE U KOPPeKIuHU febuiuTa
)KeJlesa.

MaTtepuasbel U MeTo/pl. MaTeprasiaMyd [JJaHHOTO INPOCHEKTUBHOIO HCCJIeJ0BAHUS
SBUJIMCH 2 Tpynnbl nanueHToB:1 rpynna - 40 geTeit B Bo3pacTe oT 1 roza o 5 JjieT, cJjer-
KOH, cpefiHel, TsKeJI0M CTeleHblo aHEMUH, U 2 rpyIa - 45 MaTepeit B BospacTe oT 22 10
59 set c puarHoctupoBaHHOU K/IA s1erkoit U cpeHel cTeneHu. JleTH U MaTepyu HAXOAU-
JINCb Ha aMOyJIaTOPHOM JIe4eHUHU Y TeMaToJiora. B fjuHamuke o U nocie ¢peppoTepanuu
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M3y4eHbl KJINHUKO-Tab0paTopHble, 6rnoxuMudeckre mnapameTtpsl XK/|A, oneHeHa 3¢ dek-
TUBHOCTb, 6€301aCHOCTb, IEPEHOCUMOCTb JIUIIOCOMaJIbHBIX ITPENapaToB XKeJie3a JJid JeTel
(Jlumocemu Kamiu) U B3pocibix (Jlunocemu [ltoc, Karncysibl), OCHOBAHHBIX HA HAHOTEXHO-
Jorusx, JleTu pasjesieHbl Ha 3 Ipynibl N0 CTENEHU TSAKECTH aHEMHUHU — JIETKOH, CpeiHEH,
TS)KeJION CTeneHu. B 3aBUCHMOCTH OT CTENIEHU aHEMUH JI03UPOBKA U PO 0/KUTENbHOCTD
deppoTepanuu 6bL1a pa3MYHON. KNMHHUYeCcKUe aHAIU3bl BbINOJHEHBI HA reMaToJIoThye-
CKUM aHasm3aTopoM mindray Bc-5600, 6roxuMudecKkre aHaIM3bl Ha aHanu3aTtope Roche
Hitachi Cobas C 311, B BeHO3HOU KPOBU HCCJIE0BAIU II0OKA3aTeJIU ChIBOPOTOYHOTO JKeJe-
3a, eppUTHHA, TpaHCHeppHUHa.

PesynbraTel u o6cyxieHue. Bce getu ¢ XK/A 6bu1M paszeneHbl Ha 3 rpynnbl: 1o
IpyNIy COCTaBUJIM 9 NalMEeHTOB C TsXKeJOW CTeNeHbl0 aHEMUH, ¥ KOTOPBIX [TOKa3aTeNH
reMor/z061Ha KoJsiebanuck ot 69 r/a go 79 r/n. Bo 210 rpynny Boiiu 17 naiueHTOB C cpej-
Hel CTeNeHbl0 aHEMUH, TTOKa3aTe/M reMOTJIO0HMHA B 3TOU IpyIie Kosiebaauch oT 80 r/i 0
98 r/J1. 34 rpymna naueHToB BK/IOYaJa JIeTel C JIEerKOU CTelleHbI0 aHEMUH, TeMOIVIOOUH
6611 B mpefesax 100-109r /1.

JleTy c Jlerkoi cTeneHbl0 aHEMHUHU TOJIyYaaH JUIIOCOMaJbHBIM Ipenapar keJjie3a B
Jo3e 2 Kamid/ Kr B TedeHUe 1 Mecsla, AeTIM C CpeJlHEH CTelNeHbl0 aHEMUHM Ha3Hava/lu
M0 2 KalJIk /KI' B T€YeHHe 2X MecsleB, 60JbHbIE C TSKeJI0U CTENeHbI0 aHEMUH TI0JIyYalu
npenapar no 2 KalJid/Kr B TeueHue 3X MecsleB. B fuHaMuke /10 Hayasa deppoTepanuu U
II0CJIe ee OKOHYAHUS HCCIe/I0BaHbl IIOKa3aTe/d reMoro6rHa, peppuTHHa.

Cpeau Bcex fieTedl B IleJIOM MOKa3aTesd eMOIJIOGMHA B CpeJiHEM IMOBBICHUJINCH C
90,7+ 3,45 r/n no 105,53%3,76 r/x, (P<0,01).

Ta6suna 1. /lunaMuka okasaTeJsiel reMOTJIOOHHA YV JieTel ¢ xKesie304epULIUTHON aHeMU-
el Jlo v nocJse Jie4eHusl.

Table 1. Dynamics of hemoglobin levels in children with iron deficiency anemia before and
after treatment.

Ne | Mpynnbl nauneHToB Yucno nauu- Mokasartenu Mokasarenu DocToBep-
eHTOoB remorrnobuHa | remornobuHa | HoCTb p
(r/n) po dep- (r/n) nocne
poTepanum ceppoTtepa-
nuu
1 Jlerkas cteneHb aHeMun 14 105,86 +£3,56 127,07+£2,76 P<0,01
2 CpepgHsist cteneHb aHemun | 17 86,41+2,98 112,23+3,01 P<0,01
3 Tsxenas cteneHb aHemun | 9 66,67+4,05 101,00+3,69 P<0,01
4 Bcero 40 90,7+ 3,45 105,53+3,76 , P<0,01
[IpuMeyaHue : pa3HHUIA TOKa3aTeJeld JOCTOBEPHOCTH J0 U Tocjie QeppoTepanuu
p<0,01

B rpynmne feTeii ¢ JIerko# cTeneHb0 aHEMUU IPUPOCT reMoryiobuHa coctaBui 21,21
r/a, cpeau AeTel co cpefiHel TshKkecThblo aHeMuu 25,83r/s1, cpenu peTei ¢ TshHKes0H cTe-
neHb anemuu 34,33 r/

PesysnbraThl peppoTepanuu B 3aBUCHMOCTH OT CTENEHU TSHKECTHU aHEMUU Y JleTeH C
KA cBUEeTENTBCTBYIO O B3aUMOCBSI3U MEX/Iy IOKa3aTeJsIMU CTENEHH TSXKeCTH aHEMUH U
IPUPOCTOM TeMOIVIOGHHA: YeM TsDKeJlee CTelleHb aHEMHUHU, TeM G0JIblle 0Ka3aTe d NpH-
pocTa reMorsio6uHa.

[lokasaTesnn peppuTHHA B LIeJIOM Y BCeX JeTel MoBbICUINCH C 3,1+1,38 MKr/n1 fj0
13,22+1,18 mkr/x (P<0,01), uTo cBUAETENBCTBYET 06 3 PeKTUBHOCTH deppoTepanuH Ju-
MOCOMaJIbHBIM NpenapaToM. Onpockl ¥ HAGJIIO/IeHUsT TEMATOJIOTOB B X0/ie peppoTepanuu
cpeau JleTel MoKasald XOopoulyr nepeHocuMocTb y 100% meTel, OTCYyTCTBHE OGOYHBIX
JedicTBui npemnapata co ctopoHbl KKT y 97,5% neTteii.

B 1es10M, HalM JaHHBIE COBNA/AIOT C JAHHBIMU APYTUX aBTOPOB, B YaCTHOCTH C JaH-
HbiMU E.B.XKyKoBO#, B KOTOpPBIX OHA OTMETHJIA BBICOKYI0 3 PEKTUBHOCTD U 6€30MaCHOCTh
deppoTepanuu JUNOCOMAIbHBIMU NpenapaTamMi (2)

Cpenu MaTepel MOKa3aHO JJOCTOBEPHOE MOBBIIIeHHe reMorobuHa ¢ 84,95+4,4 /1
1o 103,6+5,4 r/n, uucna aputpouutoB c 3,6+0,07 muH mo 3,9+0,08 mun (P<0,01).
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Juarpamma. /[uHaMHKa NPUPOCTA NMOKa3aTesel reMOrio6UHA y IeTel ¢ aHeMUel B 3aBU-
CUMOCTH OT CTENEeHH TSHKECTH aHEMUH.

Diagram. Hemoglobin level increase dynamics in children with anemia depending on the
severity of the anemia.

[uHamuka npupoctu yposHa remorobuHa (r/n)y aeteii c anemueii
B 3aBMCMMOCTH OT CTENEHHU TAMKECTH aHEMMHM

Nerkaa CTeNeHb CpeadHAA CTENEHDL TAMENQA CTENEHD

B remornobuH

Ta6una 2. OueHka JUHAMHUKY I0Ka3aTes el apuTponoa3a y MaTtepelt ¢ 2KJA g0 u mocie
dbeppoTepanuu JUIOCOMaTbHBIM ITPENapaToM jKeJie3a.

Table 2. Assessment of the dynamics of erythropoiesis indicators in mothers with IDA before
and after iron therapy with a liposomal iron preparation.

Ne | MNMokasaTenu oueHkn MNokaszartenu go Mokasatenn nocne | P
depotepanun Mtm | deppotepanum
M +m

emorno6buH 84,9514 .4 103,6+5,4 P < 0,01
SpuTtpoumnTbl 3,6+0,07 3,9+0,08 P <0,01
CpegHee copepaHue remornobu- | 26,2+0,32 29,1+0,42 P <0,01
Ha B apuTpouuTe

4 CpepnHsst koHUeHTpauums remorno- | 301,7+ 8,6 317,5+7,0 P <0,01
OuHa B apuTpoumnTe

5 LinpuHa pacnpegenexus aputpo- | 18,6+0,19 14,1+0,17 P <0,01 P<0,01
uuToB

HpHMeanHe P —A0CTOBEPHOCTDb C IOKAa3aTeJIAMHU [0 U 1ocJie JIeYeHUA

[locsie deppoTepanuu JOCTOBEPHO MOBLICUIUCH IOKA3aTeIN CbIBOPOTOYHOTO XKeJle-
3a ¢ 21,2+0,85 go 25,21+0,85 mkmosnb/n1 u depputuHa ¢ 112,5+6,4 no 129,4+5,7 Mkr/n
(P<0,01), u mocTOoBepHOE CHU3UIUCH MTOKa3aTeau TpaHcheppuHa c 3,52+0,07 o 3,03+0,09
r/a (P<0,05).

Ta6auna 3. OueHka nokasaresiell MeTabosM3Ma esie3a y matepeit c 2KJJA g0 u nocie Je-
YEHHs JIMIIOCOMA/IbHBIM JKeJIe30M

Table 3. Evaluation of iron metabolism parameters in mothers with IDA before and after
treatment with liposomal iron

Ne [Mokasatenu aHemun [Mokasatenu B AMHamuke
[o neyenns n =45 | MNocne ne4yeHus n P poctoBepHoCTb
M +m =45 Mim
1 CbIBOPOTOYHOE XKENeso MK- 21,2+0,85 25,21+0,85 P <0,01
Mofb/n
deppuUTHH MKr/n 112,5+6,4 129,445, 7 P <0,05
TpaHcdeppuH r/n 3,52+0,07 3,03+0,09 P < 0,05

[IlpuMeyanue - P ocTOBEpHOCTH NOKa3aTes el 10 U OCJIe JIeUEHUST

OueHKa nepeHOCHMMOCTH JIMIIOCOMAJIbHOTO NpenapaTa nokasasna, 4to 100% nauuesn-
TOB OI[€HUBAJIU KaK «X0poI1o». OpraHoJieNTUYECKHE XapaKTePUCTUKH ITpenapaTa OlieH1UBa-
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JIM KaK «HpaBUTCs». [lo6o4yHbIe eiicTBUs co cTopoHbl XKKT xapakTepHbIe 17151 BCex Iperna-
paToB »KeJsie3a BbIsABJIeHbI Bcero y 1 nanueHTa (2,22%), KOTOPbI OTMETUJ KaK «TOIIHOTAY,
1 nanyeHT OTMETHJI «3aII0pP», O/IHAKO, He GAKT, YTO OHU CBSI3aHBI C IpenapaToM, BO3MOXKHO
3TO CBSI3aHO C MMTaHueM. OTKa3 oT JiedueHUs1 He oTMeTHIU 100% naneHTOoB.

Oco60ro BHUMaHUs 3aCAy»KMBaeT Takol GpaKT Kak OTCYTCTBHUE YePHOTo CTyJ/1a y na-
IIMEeHTOB IT0CJIe JIeUeHH sl JTUIIOCOMaJIbHBIM ITpenapaToM »eJie3a, B TO BpeMs Kak 1ocJjie Npu-
eMa OObIYHBIX ITPenapaToB XxeJe3a nepopaabHo B 100% cyyaeB oTMeYaeTCs YePHbBIH CTYJI.
JTO oYeHb yOeAUTENbHO NOATBEPK/AAET 0COOBIM MexaHHW3M BCAaChIBaHHS JIMTIOCOMAJIBHOTO
»KeJie3a, Korza B npouecce BcaceiBaHuA JKKT He yyacTByerT.

Takum o6paszom, 1edyenue XK/JA 1unocoMasbHbIMU NpenapaTaMy M03BOJISIET 3aKJII0-
YUTD, YTO MMEPEHOCUMOCTDb MIpernapaToB Xopollas, MM0OOYHbIE AGI:ICTBPIH MPAKTHYECKH OT-
CYTCTBYIOT, OTKa30B OT JIeYEeHUsI HE OTMeUYeHoO.

Ta6una 4. KnuHudeckue MposiBJIeHUs] aHeMHUU Y MaTepel [10 U 1ocJie JiedeHUs JIMIOCO-
MaJIbHBIM MPENapaToOM KeJsie3a.

Table 4. Clinical manifestations of anemia in mothers before and after treatment with
liposomal iron supplementation.

Ne KnuHnyeckune npossneHus [o nevenusa N= 45 | NMocne neveHns P
aHemum N=45
ABC/% ABC/%

1 CnabocTb 45/100,0 11/24,44 P < 0,001
2 [MoBbilEHHas yTOMMSIEMOCTb 45/100 8/17,78 P < 0,001
3 ['onoBokpyxeHus 18/ 40,0 7/15,56 P < 0,001
4 [onoBHble 6onu 17/37,78 6/13,33 P < 0,001
5 CwuHppom Pica chlorotica 12/26,66 4/8,89 P < 0,001
6 CHWXEHHbI anneTut 18/40,0 11/24,44 P < 0,001
7 BrneaHocTb KOXK U CNU3UCTBIX 19/42,22 12/26,67 P < 0,001
8 CHwmxeHune pabotocnocobHoctn | 18/40,0 8/17,78 P < 0,001

Onenka nmokasaTesiell AUHAaMUKHU KJIMHUYecKux npossieHud XKJA B pesynbrarte
dbeppoTepanuu JUNOCOMAIbHBIM IPENAPAaTOM >KeJle3a YKa3bIBAEeT, YTO JJOCTOBEPHO CHIDKE-
HbI Bce okasaTesiu oT 60% 10 20%. Oco6enHo 3¢pPeKTUBHO yCTpaHEHB] TaKKeE OKa3aTe-
JIN aHEMHUYECKOTO CUH/POMa KaK «IIOBBIIIEHHAs YTOMJISIEMOCTb», OHa cHMkeHa ¢100% o
40%, pica chlorotica ¢ 60% g0 20%.

BeiBogbl. @eppoTtepanus XK/JA cpenu geTell M1 MaTepell JIMIOCOMaJbHBIMU Ipena-
patamu keJse3da «Jlunocemu kaman» U «JlunoceMu miaoc» BJsseTCs 3GGEeKTUBHBIM METO-
oM sedeHus YK/A, uMeeT BbICOKYI0 6HOAOCTYNMHOCTb, 6€30aCHOCTh, XOPOIIYI0 MEPEHO-
CUMOCTb, MUHUMAJIbHBIM MPOLEHT MOG0YHBbIX AercTBUH (2,2%). UeM TsKesiee cTeneHb
aHeMUH, TeM BbIllle IPUPOCT reMoryiobuHa. [losydeHHble pe3y/bTaThl UCCIEJOBAaHUN TO-
3BOJIAIOT PEKOMEH/I0BAaTh JIMIIOCOMaJbHbIE TpernapaThl »Kese3a Ajas peppoTepanuu He
TOJIBKO AJ1s1 manueHToB ¢ 2K/IA, HO U /151 TAallMeHTOB C aHeMHUEH XPOHUYECKUX 3a60ieBa-
HUU codeTaHHbIX ¢ XK/IA, B TOM 4ucie A/ NalMeHTOB C XPOHUYECKHMHU 3260JIeBAHUSIMHU
KKT.
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