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YBaxaembie unTaTeamn,

aBTOPHI 1 KOAaeru!

IIpeacraBaseM BallleMy BHUMAaHMIO HOBBIN BBIIIYCK HaIllerO Hay4HOIO >KypHada, B KOTOPOM
coOpaHbl aKTyaAbHble HaydHble MCCAeAOBaHMs, OTpa’kalollye COBpeMeHHble TeHACHLIMM Pa3BUTI
MeAUIIVHBI, OMOMEeAMIIMHCKUX TeXHOAOIMIl, OOIIeCTBeHHOIO 34paBOOXPaHeHMs, KAMHUYeCKO
IIpaKTUKU ¥ MeAUITMHCKOTO 0Opa3oBaHusL.

Matepnaabl BBIITyCKa OXBaTBHIBAIOT IIMPOKMII CIIEKTP HampaBAeHUII — OT MOAeKyASpHON
TeHeTUKY, Aa0OpaTOPHOM AMArHOCTUKM M II€PCOHAAM3UPOBAHHOM MeAMIIMHBL A0 BOIIPOCOB
npopuAakTuKy 3aboaeBaHnii, MPOPeCcCHOHAaAbHOIO 3J0pPOBbs, CIOPTUBHOM MeAULIMHBL U
COLMAAbHOM  OTBETCTBEHHOCTM  CUCTeMBI 3apaBooxpaHeHus. (Ocoboe BHUMaHMe —yJAeaeHO
1ccAe0BaHNM, HallpaBAeHHBIM Ha COBepPIIIeHCTBOBaHe paHHel AMarHOCTUKMY, TIOBBIIIIeHe KauecTsa
MeAUIIMHCKON ITOMOIIY, passuTue IpopuAaKTUIecKux II0AXOA0B M yAydllleHue KadecTBa SKMU3HU
Pa3AMYHBIX TPYIIIT HAace ACHVAS.

B HOoMmepe Tak>ke IpeacTaBaeHBI paOOThI, ITOCBAIEHHbIE aKTyaAbHBIM BOIIpOCaM IleAuaTpuU,
0pTaabMOAOTUM, ITyAbMOHOAOTUI U OHKOAOTMYECKOM HACTOPOXKEHHOCTH, a TaKXKe MCCAeAOBaHuUsA B
cpepe MeAUITMHCKOTO 0Opa3oBaHNsl, MHKAIO3MBHOIO 0Oy4YeHus 1 (pOpMMUPOBaHI TPO(PeCcCMOHaAbHBIX
KOMIIeTeHIMIT OyAyIIMX CHelMaAMCTOB. DTO IHOoAYepKUBaeT BaXKHOCTh MeXXAMCIUIIAMHAPHOIO
1104X04a ¥ HeOOXOAUMOCTh OObeAMHeHNs] HayJHBIX 3HAHMI AAs pellleHus COBPeMEHHBIX 3ajad
34paBOOXPaHEHI.

CoBpeMeHHas MeAUIIMHCKas HayKa TpeOyeT He TOABKO TIayOOKMX (PyHAaMeHTaAbHbBIX
1ccAe/0BaHMI, HO U MPaKTUKO-OPMEeHTUPOBAaHHBIX PeIlleHNI, CIIOCOOHBIX HaXOAUTDL IIpMMeHeHUe B
KAVMHUYECKON AesTeAbHOCTU U CUCTeMe IOATOTOBKM KagpoB. VIMEHHO IIOSTOMY IIpeacTaBAeHHLIE B
BBIITyCKE CTaThblMl COYETAIOT HAy4YHYI0 HOBU3HY, NPUKAAAHYIO 3HAUYMMOCTh M aKTyaAbHOCTb AAs
MeAMITMHCKOTO COODIIecTsa.

MbI BeIpaskaeM MCKPeHHIOIO 04arogapHOCTh aBTOpaM 3a AOBepue K HallleMy >KypHaAy U BKAa/,
B pa3BUTUE HAyKM, pelleH3eHTaM — 3a BBICOKMII YPOBEHDL DKCIIEPTHON OLIeHKM, a duTaTeAsM — 3a
IIOCTOSIHHBIN MHTepec U MOAAePKKY. YBepeHbl, YTO MaTepuaabl AaHHOTO BBIIycKa OyAyT IOA€3HBI
nccaejoBareasiM, IperojasaTeAsM, IIPaKTUKYIOIIUM BpadaM, MOAOABIM yYeHBIM I OOy4aroIIMCsl.

JKeaaem BaM 111040TBOPHOTIO UTeHsI, HOBBIX TPO(ECCHOHAABHBIX AOCTVKEHIUI M BAOXHOBEHISI
AAs AaZbHeNIIel Hay4Hou AesTeAbHOCTH!

C yeaxenuem,

I'Aagnuiil pedaxmop

“Acmana Meduyunarvix 2Kypraro”
Illyabray 3apmHa TokTaMbIcOBHA
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Abstract

Introduction. Mitochondrial diseases (MDs) are clinically heterogeneous disorders
caused by mutations across a wide spectrum of genes encoded by the nuclear or
mitochondrial genome, and have complex inheritance patterns, including X-linked
or autosomal inheritance for mutations in nDNA genes, and maternal inheritance for
mtDNA mutations. Mitochondrial complex I (MCI) is the largest and most
complicated component of the respiratory chain. The NDUFV1 gene encodes an
essential core subunit of the electron-input (N) module of mitochondrial complex I
within the oxidative phosphorylation (OXPHOS) system.

Astana Medical Journal, 2026, 2, 126
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1. Introduction

Mitochondria play a central role in cellular

Methods. Recruitment of the family took place at the Corporate Fund «University
Medical Center» (UMC). Blood from the pregnant woman and her partner was
collected into a blood collection tube. Chorionic villus sampling (CVS) was
performed according to the standard operating procedure (SOP). DNA was isolated
using commercially available kits. Variant verification was performed by Sanger
sequencing. Sequencing data analyzed using Data Collection Software.

Results. A Kazakhstani family with a history of mitochondrial complex I deficiency
(MCID), nuclear type 4, autosomal recessive inheritance pattern (OMIM: 618225) was
recruited on the basis of the UMC. The parents were verified by Sanger sequencing
and are obligate heterozygous carriers of genetic variants in the NDUFV1 gene at the
following points: mother — NM_007103.4: c.289C>T (p.Leu97Phe), father —
NM_007103.4: ¢.357G>C (p.Glul19Asp). Prenatal testing detected both heterozygous
mutations in points NM_007103.4: c.262C>T (p.Arg88Cys) and NM_007103.4
c.357G>C (p.Glull19Asp) in the fetus. It was recommended to observe by a
pediatrician with no specific treatment. Also, medical and genetic counseling of the
couple when planning the next pregnancy was recommended.

Conclusion. NDUFV1-related MCID can lead to a broad spectrum of clinical
outcomes and complications and may progress rapidly. Therefore, early recognition
is essential to ensure timely diagnosis and appropriate management. Our findings
highlight the importance of early prenatal genetic testing for NDUFV1-associated
MCID, which can facilitate early detection and support informed decision-making
during pregnancy.

NDUFV1,

Key words: mitochondrial diseases,

mitochondrial complex I deficiency.

prenatal genetic testing,

dysfunction [2]. Mitochondrial diseases (MDs) are

bioenergetics and the regulation of apoptosis, thereby
maintaining normal cell function and influencing the
activation of cell death pathways [1]. The majority of
mitochondrial proteins are encoded by nuclear DNA
(nDNA), while only a small proportion is encoded by
mitochondrial DNA (mtDNA). Variants in mtDNA or in
nuclear genes that regulate mitochondrial structure and
function may lead to mitochondrial impairment and

clinically heterogeneous disorders caused by mutations
across a wide spectrum of genes encoded by the nuclear
or mitochondrial genome [3]. MDs comprise a
heterogeneous  group  of inherited  disorders
characterized by impaired mitochondrial respiratory
chain function, leading to disrupted cellular energy
production [4]. The most common MDs are shown in
Table 1.

Table 1 - Common mitochondrial syndromes

Syndrome Main features Genetic cause
Mitochondrial Encephalomyopathy, Lactic Stroke-like episodes, seizures, lactic mtDNA mutations
Acidosis, Stroke-like episodes (MELAS) acidosis (MT-TL1)
Myoclonic Epilepsy with Ragged-Red Fibers Myoclonic epilepsy, muscle weakness mtDNA mutations
(MERRF)
Leigh syndrome Neurodegeneration in infancy mtDNA or nuclear DNA

Leber hereditary optic neuropathy (LHON) Optic neuropathy, vision loss mtDNA mutations
Kearns—Sayre syndrome Ophthalmoplegia, retinopathy mtDNA deletions

MDs have complex
including X-linked or autosomal

inheritance patterns,
inheritance for

mutations in nDNA genes, and maternal inheritance for
mtDNA mutations [5]. The occurrence frequency of
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mtDNA mutations is much higher than that of nDNAs,
since histones do not protect mtDNA, it is not efficiently
repaired, and is more prone to mutations [6]. This led to
an increase in reports of de novo mutations [7].
Mitochondrial complex I (MCI) is the largest and
most complicated component of the respiratory chain,

which consists of 44 subunits and is encoded by seven
mitochondrial and 37 nuclear genes. Out of 44 genes, 14
code proteins of the core subunits and are conserved in
most species [8]. The list of genes that encode the
structural constituents of mammalian MCI is presented
in Table 2.

Table 2 - Genes which encode the structural constituents of mammalian MCI

ivolved i
Nuclear genes Mitochondrial genes Genes involved in
assembly
NDUFV1*, NDUFV2*¥, NDUFV3 ND1* NDUFAF1 (CIA30)
NDUFS1*, NDUFS2*, NDUFS3*, NDUFS4, NDUFS5, NDUFS6, .
FA12L (B17.2L
NDUFS7*, NDUFS8* ND2 NDUFAI2L (B17.21)
NDUFA1, NDUFA2, NDUFA3, NDUFA4, NDUFAS5, NDUFAG,
NDUFA7, NDUFAS8, NDUFA9, NDUFA10, NDUFA11, ND3* AIF
NDUFA12, NDUFA13
NDUFB1, NDUFB2, NDUFB3, NDUFB4, NDUFB5, NDUFB6, ND4* NDUFS4
NDUFB7, NDUFB8S, NDUFB9, NDUFB10, NDUFB11
NDUFAB1 ND4L* Ecsit
NDUFC1 ND5* C60RF66
NDUEFC2 NDé6*
* - genes coding core subunits
Mitochondrial complex I deficiency (MCID) is leukoencephalopathy and cardiomyopathy, optic

the most frequent mitochondrial disorder presenting in
childhood, accounting for up to one-third of cases. Like
most MDs, MCID has a significant clinical and genetic
variability, which poses substantial diagnostic difficulties,
particularly due to the dual contribution of the nuclear
and mitochondrial genomes. The most common clinical

manifestations include Leigh syndrome,
leukoencephalopathy, and other early-onset
neurodegenerative conditions, as well as fatal infantile

lactic acidosis, hypertrophic cardiomyopathy, and
exercise intolerance. To date, pathogenic variants have
been identified in 26 of these genes, including all seven
mtDNA-encoded complex I subunits and 21 nuclear-
encoded genes [9].

The NDUFV1 gene encodes an essential core
subunit of the electron-input (N) module of
mitochondrial complex 1 within the oxidative
phosphorylation (OXPHOS) system. It produces a 51-
kDa flavoprotein subunit of NADH-ubiquinone
oxidoreductase that catalyzes NADH oxidation and
contributes to reactive oxygen species generation.
Pathogenic variants in this gene are associated with
diverse clinical phenotypes, most commonly fatal

infantile lactic acidosis, Leigh syndrome,

neuropathy, cavitating leukodystrophy pattern, etc. [9-
11].

Genetic testing and confirmation of a molecular
diagnosis are crucial for affected individuals and their
families, as they offer important insights into disease
prognosis and therapeutic options, while facilitating
appropriate  genetic counselling and informed
reproductive planning [12]. However, establishing a
precise diagnosis of mitochondrial disorders remains
complex because of their marked genetic and phenotypic
diversity, broad spectrum of clinical manifestations, and
the involvement of over 300 associated genes.
Technological progress has enabled the development of a
wide range of genetic diagnostic methods, spanning from
single-nucleotide polymorphism (SNP) analysis to
comprehensive next-generation sequencing (NGS) [13].

In this study, we report a case of prenatal genetic
testing for NDUFV1-associated mitochondrial complex I
deficiency, emphasizing the critical role of prenatal
diagnostics in improving disease prognostication,
guiding potential management strategies, facilitating
appropriate genetic counselling, and supporting
informed reproductive decision-making.
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2. Materials and Methods

Recruitment of patients and ethics. Recruitment is
conducted at the Corporate Fund “University Medical
Center” (UMC). Patient selection is performed according
to predefined inclusion and exclusion criteria approved
by the local bioethics committee. Inclusion criteria were
the first trimester pregnancy, registration at antenatal
clinics, and a confirmed or suspected risk of hereditary
neurogenetic conditions in the family anamnesis.
Indications for prenatal testing include the presence of a
child in the family affected by a monogenic disorder
(such as epilepsy, spinal muscular atrophy, or multiple
mitochondrial dysfunction syndrome), or previously
identified parental genotypes, including carrier status in
clinically unaffected parents.

This study was approved by the Local Ethics
Committee of the National Laboratory Astana (No. 03-
2024 from October 2, 2024) and the Local Ethics
Committee at the Corporate Fund “University Medical
Center” (No. 3/2025/I1D from April 28, 2025). The study
was conducted in accordance with the Declaration of
Helsinki. Informed consent was obtained from all
participants.

Interview and clinical data acquisition. The family
attended individualized information sessions and
prenatal genetic counselling at the UMC. Each
counselling session included a comprehensive oral
explanation of the genetic testing procedure, potential
outcomes, methodological limitations, and ethical
considerations related to participation. A clinical
geneticist provided a standardized written conclusion
and recommendations, which were subsequently
recorded in the medical information system (MIS). The
woman and her partner were allowed to ask questions,
discuss the possible implications of different test results,
and make an informed decision regarding participation.
This approach is consistent with the principle of
“informed choice” outlined in international prenatal
counselling  guidelines.  After confirming their
willingness to proceed, written informed consent was
obtained. The consent form included dedicated sections
describing the nature of the test, storage of biological
samples and genetic data, and the participant’s right to
withdraw consent at any stage. All procedures were
documented in the project’s research database, and a
unique identification code was assigned to each
participant to ensure confidentiality. This structured
framework promoted a high level of trust between
healthcare professionals and participants and ensured
adherence to international bioethical standards for
genetic research involving pregnant women and their

families. An individual clinical record was created for
each participant, containing demographic information
(age, ethnicity, place of residence), medical and obstetric
history, family history of hereditary disorders, and
results of
investigations.

Biomaterial sampling, DNA isolation, and quality
control. Following a medical genetic consultation and

relevant laboratory and instrumental

informed consent, biological material was collected from
each participant. Blood from the pregnant woman and
her partner was collected into a blood collection tube
containing K2EDTA (BD, Franklin Lakes, NJ, USA). For
non-invasive prenatal testing (to isolate the placental
fragments and circulating cell-free DNA), the blood was
drawn into a commercially available blood collection
system (Cell-Free DNA BCT, Streck, USA).
prenatal diagnosis, fetal tissue samples were selected
depending on the gestational age. Thus, chorionic villus
(CV) sampling was performed between 9 and 11 weeks
of pregnancy, and placentocentesis (PC) between 14 and
18 weeks of pregnancy.

DNA of pregnant woman and her partner was
extracted from 300 pL of whole blood using the Illustra
Blood Genomic Prep Spin Kit (Cytivia, Marlborough, MA,
USA), according to the manufacturer’s instructions, and
stored at -20°C. DNA from CVS was extracted by
DNeasy Blood & Tissue Kit (Qiagen, Germany),
according to the manufacturer’s instructions. ccfDNA
was isolated from 2 mL of plasma using QlAamp
MinElute ccfDNA Kit (Qiagen, Germany), according to
the manufacturer’s instructions.

The quality and quantity of extracted DNA were
assessed using the spectrophotometric method with the
NanoDrop 2000 UV spectrophotometer (ThermoFisher
Scientific, Waltham, MA, USA) and the fluorometric
assay with the Qubit BR Assay Kit (ThermoFisher
Scientificc, Waltham, MA, USA) on a Qubit v4.0
fluorometer. Additionally, fragment size distribution and
the integrity of ccfDNA were evaluated using the High
Sensitivity DNA reagents Kit (Agilent Technologies, USA)
on an Agilent 2100 Bioanalyzer (Agilent Technologies,
USA).

For invasive

Confirmatory DNA sequencing. The variants
identified by next-generation sequencing were confirmed
by Sanger sequencing. PCR mixture in a final volume of
20 pL, consisted of 50 ng/uL of the gDNA, 10 pmol of the
forward and reverse primers, 4 puL of 5x buffer 2.5 mM
dNTP (Fermentas, Lithuania, Vilnius), and 0.2 U of
PhusionTM High-Fidelity DNA Polymerase
(ThermoFisher, Cleveland, OH, USA). The thermal
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cycling conditions for PCR included initial denaturation
for 5 min at 96°C, followed by 35 cycles of denaturation
at 94°C for 30 s, annealing at 58°C for 45 s, elongation at
72°C for 45 s, and a final extension for 10 min at 72°C. The
PCR products were run on 1% agarose gel to detect epy
DNA amplicon size. After verification, PCR products
were purified using the ExoSAP-IT Express PCR Product

Cleanup (Thermo Fisher Scientific, Wilmington,

3. Results

Clinical report. A 26-year-old G3P1101 at 10+2
weeks’ gestation was recruited. Partner is a 31-year-old
man. Marriage is Labor 1:
Caesarean section, the child died at 4 months. According
to the parents, the diagnosis was not established. Labor 2:
girl, Caesarean section, diagnosed with mitochondrial
complex I deficiency (MCID), nuclear type 4, autosomal
recessive inheritance pattern (OMIM: 618225). A
mutation was detected in the NDUFV1 gene, at points
NM_007103.4: ¢.262C>T (p.Arg88Cys) and NM_007103.4
c.357G>C  (p.Glull9Asp),
significance (VUS), compound heterozygous. The
parents were verified by Sanger sequencing and are

non-consanguineous.

variant of uncertain

obligate heterozygous carriers of genetic variants in the
NDUFV1 gene at the following points: mother -

Germany). DNA sequencing of the PCR products was
performed using the BigDye Terminator Cycle
Sequencing v.3.1 kit (Applied Biosystems, Foster City,
CA, USA). Finally, sequencing analysis was conducted
using the Genetic DNA Analyzer (Applied Biosystems,
Foster City, CA, USA). The sequencing analysis was
conducted using the Data Collection Software (Applied
Biosystems, Foster City, CA, USA).

counselling recommended the IVF with PGT-M for
known genetic variants. However, gestation occurred
naturally. Non-invasive prenatal testing was performed,
as well as invasive prenatal diagnostics at 10 weeks of
pregnancy for Sanger sequencing of both variants in the
NDUFV1 gene. Prenatal testing detected both
heterozygous mutations in points NM_007103.4:
c.262C>T (p.Arg88Cys) and NM_007103.4 ¢.357G>C
(p-Glul19Asp). The results of Sanger sequencing are
presented in Figure 1.

Conclusion: The child is a heterozygous carrier of
the NDUFV1 ¢.289C>T  variant (NM_007103.4,
p-Leu97Phe) and NDUFV1  ¢.357G>C  variant
(NM_007103.4, p.Glul19Asp). No specific treatment is
required; observation by a pediatrician and medical and

NM_007103.4:  c.289C>T (p.Leu97Phe), father - genetic counseling of the couple when planning the next
NM_007103.4:  ¢.357G>C  (p.Glul19Asp).  Genetic pregnancy are recommended.
BEEELETLE 1ESLS LLa%p8088%2  BALLLILLrzALY
145 150 155
NDUFV1:c.262C>T
l MOUFY e 262C>T

NDUFV1:c.262C>T

Ba BB _D00u_nl  FRITNIN AN BaBununBilannl

AGACGASGGGGAGC AGACGAGGGGG AGCs !é'éé!géééé'—éé‘
5 200 205 2 et

200 205 210 o5 200 205

NDUFV1:c.357G>C

NDUFV1:¢c.357G>C

|

A, B — Father; C, D — Mother; E, F — Fetus.
Figure 1 - The results of Sanger sequencing
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4. Discussion

Over the past three decades, mitochondrial
dysfunction has been implicated in a broad spectrum of
human disorders, including seizures, ataxia, cortical
dystonia,
ophthalmoplegia, optic atrophy, cataracts, diabetes
mellitus, short stature, cardiomyopathy, sensorineural

blindness, exercise intolerance,

hearing loss, renal failure, and Alzheimer’s Disease (AD)
pathogenesis [14,15]. Among mitochondrial diseases,
isolated MCID is the most common biochemical defect. It
has been associated with pathogenic variants in genes
encoding complex I structural subunits as well as its
assembly factors.

Since Hatefi et al. isolated complex I from bovine
heart mitochondria in 1962 [16], genes encoding all 44
subunits of the MCI and their functions were discovered.
Out of 14 core subunits, 7 are coded by mtDNA, the other
half by nDNA. Genetic variations in genes encoding core
subunits are crucial ones.

To date, the ClinVar database of the National
Center for Biotechnology Information (NCBI) contains
578 entries for NM_007103.4 (NDUFV1), of which 84 are
pathogenic/likely pathogenic, 265 are benign/likely
benign, and 177 are VUS [17].

Villain et al. reported of p.Arg386His variant in
siblings with brainstem lesions and Leigh syndrome. The
mutation, p.Arg386His (c.G1156A), affects a highly
conserved residue, contiguous to a cysteine residue
known to coordinate the Fe ion [18]. Marin et al. reported
an association between Leigh syndrome and a novel
mutation in the NDUFV1 and NDUFS2 genes. They
found R386C, R88G, and R199P mutations in the
NDUEFV1 gene [19]. Wadhwa et al. reported a compound

5. Conclusion

NDUFV1-related MCID can lead to a broad
spectrum of clinical outcomes and complications and
may progress rapidly. Therefore, early recognition is
essential to ensure timely diagnosis and appropriate
management. Our findings highlight the importance of
early prenatal genetic testing for NDUFVI-associated
MCID, which can facilitate early detection and support
informed decision-making during pregnancy.
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Tyiinaeme

Kipicrre. Mutoxonapusank aypyaap (M) — s4poablk Hemece MUTOXOHAPUSAABIK TeHOMMeH KoATaAraH
TeHAepAiH KeH CIIeKTpiHJAeri MyTarusidapdaH TyBIHAAFaH KAMHUKAABIK TYPFBIAAH reTeporeHAi Oyseiayaap. Oaap
aapoasik AHK (14HK) renaepingeri myranmsiaapAbiH X-0aliaaHBICTBI HeMece ayTOCOMABI TYKBIM KyaJday >KoHe
mutoxoHApusaanlK AHK (MTAHK) MyTanmusaapbHBIH aHAABIK >KaFbIHAH TYKBIM KyaJday CUSKTHI KypAeadi TYKbIM
KyaJayIIbLABIK KacreTTepine ue 601aapl. Mutoxonapusaasik Kemter I (MKI) — ToiHbIC aay TizOeriHiH eH yAKeH >koHe eH
kypaeai komrnonenti. NDUFV1 reni toreiry gpocopaany (OXPHOS) sxyiiecinaeri MuToXoHApuAAbIK I KemeniHiny
9AeKTpOoHABI Kipic (N) MOAyAiHIH MaHBI3ABI HeTi3ri cyObipAiriH KoaTanAbL.

Ogicrep. Orbacem ipikrey «University Medical Center» xoprnoparustik Kopsiaga (UMC) erri. JKykri oitea
MeH OHBIH CepikTeciHiH KaH yAaridepi KaH aaAy TyTikiledepiHe >KMHaAAbl. XOpPMOHOYpAepiHiH ChbIHaMacChlH
aAyCTaHAApPTTLI omnepalnusAAanlK Iporieaypara (COII) coaiikec >xypriziagi. AHK KoMMepnusaablK KoOaXKeTiMai
>KMHaKTapAbl NalijalaHbl 0eAiHin aasHABL BapmanTTsl Tekcepy CoHrepAiH cekBeHMpAey 9AiCiHiH KeMeTiMeH icke
aceippraanl. Cexsennpaey gepexrepi Data Collection Software 6araapaaMaabik >KacaKTaMaChIHBIH KOMeTieH Tal4aHAbL.

Hotrxeaep. UMC wHerisinge MmTOXOHAPMAABIK, — KemreH | sxericmeymmiairi (MCID), sapoasik tunTi 4,
ayTOCOMABI-PeIecCUBTi TYKbIM Kyaaay yaricinig (OMIM: 618225) Tapuxsl Oap KaszaKCTaHABIK OTOAckh! ipikreaai. Ara-
anazap CaHrep cekBeHUpAeyiMeH TeKkcepiaai xaHe keaeci nykreaepae NDUFV1 reningeri HyckaaapAbH 00AMTaTThL
reTepo3NIoTaasl TacbIMaAaybLiaphl 00AaTBIHEI aHBIKTaAAb!: aHacsl — NM_007103.4: c.289C>T (p.Leu97Phe), oxeci —
NM_007103.4: ¢.357G>C (p.Glul19Asp). IIpenaraaanr Tectiaey yprikra NM_007103.4: c¢.262C>T (p.Arg88Cys) sxane
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NM_007103.4 ¢.357G>C (p.Glull9Asp) HYKTeaepiHAe TeTepO3UTOTaAbl MyTaUusAdapAbl aHBIKTaAbl. ApHabl eM
Imapajdapbl Ka>keT eMec, IeAraTpAblH OakpliaybiHAa 004y ycembiaanl. CoHAall-ak, KeAeci SKYKTLAIKTI >Kocrapaay
Ke3iHJe JKYIIKa MeANIINHAABIK JKoHe TeHeTHKaABIK KeHeC Oepy YCBIHBIAABL.

Kopourteiaap. NDUFV1 renine 6ariaansictst MCID kaAMHMKaABIK HOTMIKeAep MeH acKbIHyJAapAblH KeH
ayKbIMABI TypAaepiHe akeayi. COHABIKTaH, yaKThIABI AMarHO3 KOIOABI >KoHe TUICTi eMJeyai KaMTaMachl3 eTy YIIiH
reHeTHKaAbIK Heri3/i epTe aHbIKTay oTe MaHbI3ABL bisaiH seprrey HoTmkeaepi NDUFV1 renine 6aitaansicter MCID
YILIH epTe IIpeHaTaAAbl FeHeTUKaABIK TeCTiAeyAiH MaHBI3ABLABIFLIH KOpceTeal, Oy epTe aHBIKTayAbl JKeHialeTe Al >KoHe
JKYKTiZiK Ke3iHAe aKITapaTTaHABIPBLAFAH IIeITiM KaObL14ayFa KOMeKTeceal.

TyitiH ce3aep: MUTOXOHAPVAABIK —aypyAap, IIpeHaTaAbAbl TeHeTHKaawlK — Tecrizey, NDUFV1,
MUTOXOHAPUAABIK | KelleHiHiH >KeTicreymiairi.

IIpenaTtaabHOe reHeTMYECKOE TECTMPOBaHMe Ha AepUIINT MUTOXOHAPMAAbHOTO
komriaekca I, cesisanubini ¢ rerom NDUFV1, B KazaxcTaHCKOV ceMbe
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Pesome

Bsegenme. Murtoxongpuaabnple 3aboaesaHus (M3) — 9TO KAMHMYECKN IeTepOreHHbIe PpacCTPOIICTBa,
BBI3BAHHbIE MyTalMsAMM B IIMPOKOM CIIEKTpe IeHOB, KOAUPYEMbIX SAePHBIM UAU MUTOXOHAPMAALHBIM T€HOMOM, 1
MMeIOIIe CAOXKHBIe MOAeAM HacAeA0BaHusl, BKAIOUas X-Cllell1eHHOe 1AM ayTOCOMHOe HacAeJoBaHue A4s1 MyTaluii B
reHax sgepnon AHK n matepuHckoe HacaegoBaHue Aas MyTanuii MutoxoHapuaabsHon JAHK. MutoxoHapuaabHbI
xomraexc I (MKI) siBasieTcst caMbIM KPYIITHBIM U CAOKHBIM KOMITOHEHTOM JbixaTeabHolt tern. I'en NDUFV1 koaupyer
BaXKHYIO 0a30ByIO CyOBeAMHMIy MOAyAsl BBOJa »AeKTpoHoB (N) MuToxoHapmaabHOro komrdekca I B cucreme
okucanTeabHoro pocopuanposanus (OXPHOS).

Metoapr. Habop uaeHos ceMbu mpoBoanAcs B KopropaTtusHoM (ponge «University Medical Center» (UMC). ¥
OepeMeHHOI1 >KeHIIIMHEL I ee ITapTHepa OpaAay KpoBb B TpoOupKy. brorcns sopcuaok xopuona (bBX) nmposoauaacs B
COOTBETCTBUM CO CTaHAAPTHOI! ortepariuonHoii mpoueaypoii (COIT). AHK Briaeasan ¢ ucmoab3obBaHreM KOMMePUecKH
AOCTYIHBIX HaOOpoB. Bepudukaiuio BapuaHTOB MPOBOAMAU METOAOM ceKkBeHUpoBaHMs 10 CsHrepy. /JaHHbIe
CeKBEeHMPOBAHIII aHAAN3MPOBAAY C IIOMOIIBIO IporpaMMHOro odecrredenrst Data Collection Software.

PesyabTartsl. B nccaegosanme Oblia BKAIOUEHa KasaXCTaHCKAs ceMbsl, peKpyTuposanHas Ha Oaze UMC, c
aHaMHe30M gepuIiuTa MUTOXOHApHraapHoro komrnaexca I (MCID), saepHoro tuma 4, ayToCOMHO-pellecCBHOTO TUIIA
Hacaegosanusa (OMIM: 618225). BapuanTtsel poanTeaeit OblAM HOATBEPKAeHBI cekBeHUpoBaHMeM 110 Courepy. OHn
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SIBASIIOTCA OOAUTAaTHBIMIU TeTePO3UTOTHBIMU HOCUTEAIMM TeHeTndeckux BapuanTtos B reHe NDUFV1 B caeayromux
toukax: MaTh — NM_007103.4: c.289C>T (p.Leu97Phe), oters — NM_007103.4: ¢.357G>C (p.Glul19Asp). IlpenaraasHoe
TeCTUpPOBaHMe BBLIABMAO y I1104a TIeTepo3uroTHele Mmyrtanum B Toukax NM_007103.4: c.262C>T (p.Arg88Cys) u
NM_007103.4 ¢.357G>C (p.Glul19Asp). brra1o pekomMeHA0BaHO HabAI0AeHNE Y IIeAnaTpa, CIIen(pUIecKoro AeJyeHns He
HazHayal0Cch. Takke OBLIO pPEKOMEHAOBAHO MEAUILIMHCKOE U TeHeTHMJecKoe KOHCY/ABTMpPOBaHME IIaphl IIpU
IIaHMPOBaHNI CAeAYIOIIell OepeMeHHOCTI.

3akarouenne. Cpsasanasle ¢ NDUFV1 MCID moryT npuBOAUTE K IIMPOKOMY CIEKTPY KAMHUYECKUX UCXOA0B
U OCAOKHEHNII UM MOTYyT OBICTpO Iporpeccuposathb. [losToMy paHHee BbIIBA€HNE VIMeeT BaKHOe 3HaueHUe A5
CBOEBPEMEHHOIl AMAarHOCTUKM I HaA/e’Kallero JAedeHus. Hamm pe3yaprarsl IOAYEpKUBAIOT Ba>KHOCTL pPaHHETO
IIpeHaTaAbHOTO TeHETUYECKOTO TeCTMPOBAHIs Ha MUHMMA/AbHbEIe KAMHIYECKe IIposBaeHus, cssazanHble ¢ NDUFV1,
KOTOPO€e MOKeT CIIOCOOCTBOBATh PaHHEMY BBIABAEHMIO U IIPUHATUIO OOOCHOBAHHBIX PeIeHNIT BO BpeM: OepeMeHHOCTI.

KarougeBble ca0Ba: MUTOXOHApMAABHEIE 3a00/1€BaHIL, ITpeHaTaAbHOe TeHeTrdecKoe Tectnposanne, NDUFV1,
AepUIINT MUTOXOHAPYAABHOTO KOMITAeKca .
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Abstract

Introduction. This study aimed to assess the level of knowledge, the attitude, and
practices of physicians from Kazakhstan on topics related to cervical cancer and
Human Papillomavirus (HPV), and to find their associations with socio-
demographic variables.

Methods. A 41-item questionnaire was distributed online through the snowballing
method, which was completed by 389 participants. Any physician who practiced or
is practicing in Kazakhstan was eligible for participation. The Poisson test with
robust error variances was used for statistical model building.

Results. Approximately half of the physicians had appropriate knowledge (score >
70%) on topics of cervical cancer and HPV. Seventy-one percent of physicians
expressed intention to vaccinate their own children against HPV. Less than half
(44.41%) have recommended the HPV vaccine to their patients previously. Younger
physicians, pediatricians, and general practitioners had a lower prevalence of
appropriate knowledge, a supportive attitude towards the HPV vaccine, and actively
recommended the HPV vaccine.

Conclusion. Knowledge of physicians regarding cervical cancer and HPV could be
improved. Improvement in the attitudes and practices of physicians could positively
influence the uptake of cervical cancer screening and HPV vaccine in Kazakhstan.

Key words: human papillomavirus, vaccination, cervical cancer, knowledge,
physician, Kazakhstan.
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1. Introduction

Human Papillomavirus (HPV) is a virus with
over 120 different strains, but only about a dozen of
which are associated with cervical cancer [1]. HPV is the
most common viral infection of the female reproductive
system, and cervical cancer is the third most common
female cancer [2]. Cervical cancer is the second most
common type of cancer among women in Kazakhstan. As
was estimated for 2018, each year around 1729 women
are being diagnosed, and 838 women die from cervical
cancer in Kazakhstan. In the Central Asian region,
Kazakhstan has the third-highest mortality rate due to
cervical cancer, after Kyrgyzstan and Turkmenistan [3].

Kazakhstan implemented a free cervical cancer
screening program for women aged 35 to 60 years old,
with a 5-year interval in 2008. In 2017, the program was
expanded to include women 30 to 70 years old, and the
interval was shortened to 4 years [4].

The uptake of the screening, according to the
report by Kaidarova (2018) was 45.9% in 2016. However,
the results obtained in the study conducted in Western
Kazakhstan [5] showed lower (35%) uptake, which could
be region-specific. HPV type 16, which is a highly
oncogenic type, was found to be the most common HPV
type among women in Kazakhstan [6-8]. Currently, there
are two HPV vaccines registered and authorized for sale
in Kazakhstan, which are Cervarix (HPV 16 and 18) and
Gardasil (HPV 6, 11, 16, and 18).

In 2013, a pilot National immunization program
was launched in several regions of Kazakhstan. It was
stopped shortly after the media reports of side effects and
backlash from the public [9]. A study conducted in the
regions where the pilot immunization program took

2. Materials and Methods

Study design

A cross-sectional survey study was conducted in
2020 and - continued in 2025 among Kazakhstani
physicians to assess their knowledge, attitudes, and
practices towards cervical cancer, HPV, and HPV
vaccination. This was a quantitative study that used an
online questionnaire to collect primary data.

Eligible population

The target population of the study was
physicians. Physicians of any ethnicity, age, or sex were
eligible if they practiced or had practiced in Kazakhstan.
The participants were required to be able to read and
write in Kazakh or Russian and be over 18 years of age.

place showed that 54% of parents of teenage girls do not
consider the vaccine to be safe. Among medical workers,
the number was 27% [10]. According to Kaidarova (2018),
there were plans for free HPV vaccination for teenage
girls in 2019 — 2020. However, the renewed mandatory
vaccination was restarted only in 2024, and it includes
vaccination of 11-year-old girls against HPV [11,12].

For the success of both cervical cancer screening
and HPV vaccination, support from medical workers is
necessary. The majority of the general population obtains
their information about HPV from the Internet and
medical workers [13]. A study conducted in Georgia also
showed that women prefer to get their information on the
topics of cervical cancer and HPV from medical workers
[14]. It has been established that physicians’
recommendations play a major role in patients’
willingness to undergo screening [15,16]. Knowledge of
physicians on cervical cancer and HPV directly
influences physicians’ attitudes and practices in
recommending vaccine uptake [17,18].

To date, no study has been conducted in
Kazakhstan to understand where physicians stand with
regard to cervical cancer screening programs and HPV
vaccination uptake. Therefore, the objectives of this study
are (1) to assess Kazakhstani physicians’ knowledge
about cervical cancer and Human Papillomavirus, (2) to
evaluate Kazakhstani physicians’ attitude and practices
towards cervical cancer and Human Papillomavirus, and
(3) to identify if attitudes and practices of physicians are
affected by socio-demographic factors and/or physicians’
knowledge about cervical cancer and Human
Papillomavirus.

Online snowball sampling was used for this
study in order to reach an appropriate number of
physicians across Kazakhstan. The virtual snowball
sampling method was proven to be efficient in studying
“hard-to-reach” populations, despite geographical or
time constraints [19]. The questionnaire contained parts
about demographics, knowledge, attitude, and practice
of physicians on topics regarding cervical cancer, HPV,
and HPV vaccination. It was developed through the
survey host medical doctors were told that participation
was voluntary, anonymous, and confidential. Those who
were willing to fill out the questionnaire were also asked
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to send the message with the link to other physicians they
know.

The total number of people who accessed the link
to the survey was 514, and out of those people, 45 did not
give their consent to participate in the study. A total of
469 (91.25%) agreed to participate, out of which 125
people did not meet the inclusion criteria (for example,
nurses, medical students etc.) or left the survey
incomplete and thus were eliminated. Overall, 389 (75.6%)
participants were included in the study.

The study instrument

The questionnaire used in the study was adapted
and translated from [20] and [21]. Some of the questions
were removed, added, or modified and adjusted to
accommodate the various topics of cervical cancer, HPV,
and HPV vaccination in the context of Kazakhstan. The
questionnaire consisted of 41-items and was divided into
three main parts: demographics, knowledge, and
attitude/practice (please see the Appendix). The
questionnaire was translated and then back-translated
from English into Kazakh and Russian languages to
ensure correct understanding of the questions. Kazakh
and Russian languages were chosen because these are the
two official languages of the country, and the majority
knows at least one of the two languages. Participants
were given the choice to fill out the questionnaire in
Kazakh or Russian.

Data collection

After obtaining ethical approval of the study
from the Institutional Research Ethics Committee, emails
and messages with links to the study were sent to
prospective participants.

Study variables

The knowledge of the physicians on topics of
cervical cancer, HPV, and HPV vaccination was assessed
through true/false statements. Each correct answer was
given a point; incorrect or “don’t know” were given a
zero. A total of 14 knowledge questions resulted in 2
binary outcomes that assessed participants’ knowledge:
cervical cancer knowledge (maximum of 7 points) and
HPV knowledge (maximum of 7 points). Fifty and
seventy percent were considered for the knowledge
cutoff point, but 70% was eventually chosen following
(Ndizeye et al.), aiming for a stricter assessment of the
physician’s knowledge levels. A physician had to score at

3. Results

As summarized in Table 1, the mean age of the
participants was 39.56 years (SD+10.61). Most of the
physicians were female (89.83%) and Kazakh (82.5%) in
nationality. Distribution of the specialties was as follows:

least 5 points (score > 70%) to be considered to have
appropriate knowledge. Attitude towards HPV
vaccination was measured by the desire of the physicians
to vaccinate their children, where a will to vaccinate was
considered a positive attitude, and reluctance was
considered negative. The practice of physicians was
measured by the experience of recommending the HPV
vaccine to their patients. Independent variables were
participants” gender, language in which the
questionnaire was filled out, age, nationality, clinical
specialty, place of practice, city of work, university,
additional training in their specialization, and number of
patients attended to in a week.

Data analysis

To understand the data collected, all the variables
were first analyzed in descriptive statistics. Frequencies
and distributions of the answers were recorded. To
establish associations between binary outcome variables
and independent variables, the Chi-squared test or
Fisher's exact test was performed where applicable.
Variables with p-value <0.05 were considered significant.
However, variables with p-values <0.25 were also
considered for use in the final model, as they could
become significant when adjusted for other variables. To
evaluate the prevalence risk ratio of the dependent
variables, Poisson with robust error variance was used as
it was found to provide more accurate estimates in cross-
sectional studies with binary outcomes [22]. Data was
analyzed in STATA 12.0 (StataCorp, 2011).

Ethical Approval

The study was approved by Nazarbayev
University School of Medicine — Institutional Research
Ethics Committee (NUSOM-IREC) on January 28, 2019,
and University Medical Center Institutional Research
Board approval (Minutes No. 2024/02-013 of 10.05.2024).
The informed consent included the details and purposes
of the study, as well as the confidentiality, anonymity,
and voluntary nature of participation in the study.
Participants were informed that they could stop and
withdraw from the study at any moment. The survey had
minimal risks for the participants and did not collect any
identifiers. There were no incentives for participation in
the study.

35.47% general practitioners, 29.56% obstetrics and
gynecology (OB/GYN), 3.85% pediatricians, 3.85%
oncologists, and 27.24% of other specialties. Participants
practiced in more than 33 different cities and towns in
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Kazakhstan. The majority practiced in Astana (44.7%).
Physicians mainly have graduated from the 5 major
Kazakhstani Medical Universities with a minority who
have obtained their medical degree from abroad (8.43%).

More than half of the physicians (64.83%) practiced in
governmental clinics. The majority (76.45%) of the
doctors have received additional training in their
specializations.

Table 1 - Characteristics of participants

Variable N (%)
Number of participants 389 (100)
Gender
Male 35 (9.0)
Female 354 (91.0)
Age
25-30 83 (21.33)
31-37 123 (31.6)
38 - 46 96 (24.67)
47 - 66 87 (22.36)
Nationality
Kazakh 321 (82.50)
Russian 49 (12.5)
Other 19 (4.88)
Clinical specialty
General practitioner 138 (35.47)
OB/GYN 115 (29.56)
Pediatrician 15 (3.85)
Oncology 15 (3.85)
Other 106 (27.24)
City of work
Astana 174 (44.7)
Almaty 45 (11.56)
Oblast capital 124 (31.87)
Other cities 46 (11.8)
Medical University
Astana Medical University (AMU) 120 (30.80)
Asfendiyarov Kazakh National Medical University (KazZNMU) 70 (17.99)
Karaganda Medical University (KGMU) 34 (8.74)
Semey Medical University (SMU) 49 (12.59)
West Kazakhstan Marat Ospanov State Medical University (ZKGMU) 87 (22.33)
Russian Universities 13 (3.34)
Other 16 (4.11)

Twenty-two (6.4%) of the participants had not
heard about the HPV vaccine before the survey.
Approximately 60% of the physicians either thought that
the HPV vaccine could only be given to females or did
not know whether it could be administered to males as
well. Twenty-six percent of participants thought that
HPV  vaccination is included in the national
immunization program of the Republic of Kazakhstan.
Regarding vaccines in general, 4.94% of the physicians
surveyed stated that they have a negative attitude.
Detailed responses to knowledge statements can be seen
in Table 1. The mean score for cervical cancer knowledge

was 4.47 (SD=1.49). Out of all participants, 178 (51.74%)
have obtained at least 5 points (>70%) and were
considered to have appropriate knowledge about cervical
cancer. The mean score for HPV knowledge was 3.94
(SD+1.97). There were 151 (43.90%) physicians who
scored 5 or higher and were considered to have
appropriate knowledge about HPV.

Bivariate test showed that language, age, and
clinical specialty had statistically significant associations
(p-value<0.25) with knowledge about cervical cancer and
thus were considered as variables for the full model. The
majority of participants who answered in Russian had




Astana Medical Journal, 2026, 2, 126

appropriate knowledge (score > 70%) about cervical
cancer (53.25% vs. 28.57% in Kazakh). Age group 47 to 66
had the highest proportion (63.22%) of physicians who
scored high on the cervical cancer knowledge test.
Oncologists (66.67%) and OB/GYN (65.71%) had the

highest number of knowledgeable physicians on the
topic, while general practitioners (46.38%) and
pediatricians (46.67%) had the lowest. Information about
frequencies, percentages, and p-values of other variables
is summarized in Table 2.

Table 2 - Participants' knowledge on the topic of Cervical Cancer and Human Papillomavirus stratified
by independent variables

Score < 70% Score > 70% Score <70% | Score>70%
Variables N=166 N=178 (51.74%) p-value N=193 N=151 p-value
(48.26%) (56.10%) (43.90%)
Male 18 (51.34) 17 (48.57) 24(6857) | 11(31.43)
Gender Female 148 (47.9) 161 (52.1) 0692 ™60 (5469) | 140 (@531) | 17
Kazakh 15 (71.43 6 (28.57 16 (76.19 5 (23.81
Language Russian 151((46.75)) 172( (53.223) 0.028™ 177( (54.8; 14(6 (45.2)) 0.056"
25 - 30 44 (53.01) 39 (46.99) 40 (4819) | 43 (51.81)
31-37 38 (48.72 40 (51.28 47 (60.26 31 (39.74
Age 38- 46 52 554.17; 44 545.83; 0.082° 55 561.46; 37 238.54; 0-27
47 - 66 32 (36.78) 55 (63.22) 47 (54.02) | 40 (45.98)
Kazakh 135 (48.91) 141 (51.09) 163 (59.06) | 113 (40.94)
Nationality Russian 21 (42.86) 28 (57.14) 0.682 | 22(4490) | 27(55.10) | 0.083*
Other 10 (52.63) 9 (47.37) 8 (42.11) 11 (57.89)
General practitioner 74 (53.62) 64 (46.38) 83 (60.14) 55 (39.86)
Clinical OB/GYN 24 (34.29) 46 (65.71) 23(32.86) | 47 (67.14)
specialty Pediatrician 8 (53.33) 7 (46.67) 0.058* | 12(80.00) 3(20.00) | <0.001%
Oncology 5 (33.33) 10 (66.67) 3 (20.00) 12 (80.00)
Other 55 (51.89) 51 (48.11) 72(67.92) | 34 (32.08)
Governmental clinic | 109 (48.88) 114 (51.12) 124 (55.61) | 99 (44.39)
Place of Private clinic 23 (38.98) 36 (61.02) oo | 33659 | 264407 | oo,
practice Both 26 (53.06) 23 (46.94) 24(4898) | 25(51.02)
Other 8 (61.54) 5 (38.46) 12 (92.31) 1(7.96)
Astana 62 (408.06) 67 (51.94) 73(56.59) | 56 (43.41)
, Almat 20 (44.44) 25 (55.56) 20 (44.44) | 25(55.56)
City of work Oblast ca}))/ital 60 (48.39) 64 (51.61) 0908 1 5720) | 53 (a27a) | 3%
Other cities 24 (52.17) 22 (47.83) 29(63.04) | 17(36.96)
Astana Medical
University (AMU) 42 (56.00) 33 (44.00) 41 (54.67) | 34 (45.33)
Asfendiyarov Kazakh
National Medical 29 (41.43) 41 (58.57) 39(55.71) | 31(44.29)
University (KazNMU)
Karaganda Medical
_— University (KGMO) 18 (52.94) 16 (47.06) 16 (47.06) | 18 (52.94)
University Usflr;iysxe(g;%) 19 (38.78) 30 (61.22) 0.27 25(51.02) | 244898 | O
West Kazakhstan
Marat Ospanov State
Modical %niversity 45 (51.72) 42 (48.28) 57(65.52) | 30 (34.48)
(ZKGMU)
Russian Universities 4 (30.77) 9 (69.23) 7 (53.85) 6 (46.15)
Other 9 (56.25) 7 (43.75) 8 (50.00) 8 (50.00)
Additional Yes 123 (46.77) 140 (53.23) 142 (53.99) | 121 (46.01)
training in
your No 43 (53.09) 38 (46.91) 032 516290 | 30@704 | O
specialization
0 17 (47.22) 19 (52.78) 0592 | 23(63.89) | 13(36.11) | 0279
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Number of 1-24 73 (52.14) 67 (47.86) 78 (55.71) 62 (44.29)
patients 25-49 22 (41.51) 31 (58.49) 24 (45.28) 29 (54.72)
typically

attended to in above 50 54 (46.96) 61 (53.04) 68 (59.13) 47 (40.87)
a week

* - p-value < 0.25, included for final model consideration
** - p-value < 0.05, statistically significant

Table 3 - adjusted prevalence rate ratio on cervical cancer knowledge, Human Papillomavirus knowledge, participants” attitude
and participants’ practice, Kazakhstan, 2019

Cervical Cancer Knowledge HPV Knowledge Attitude Practice
Variable aPRO5%CD | P | apr@s%cn | P | apr@s%cn | P | apr@swcn | P
value value value value
Age
25-30 ref. - ref. ref.
31-37 1.08 (0.79 - 1.48) ) 0'73) (9056 i 1.00 (0.66 - 1.50)
0.047 - - . 74 - 0.006 0.003
38-46 0.97 (0.71-1.33) 0 8? (008)74 1.33(0.93 - 1.90)
47 - 66 1.34 (1.02 - 1.77) ) 1'0? (2(2)90 i 1.74 (1.23 - 2.47)
Nationality
Kazakh - ref. - -
Russian - 1.48(1.09-1.99) | 0.025 - - - -
Other - 1.30(0.88 - 1.91) - -
Clinical
specialty
Ger?e.ral ref. ref. ref. ref.
practitioner
OB/GYN 1.41(1.10 - 1.80) 1.73(1.33 - 2.25) 1'21 22;)3 i 1.75(1.36 - 2.24)
o 0.91 (0.60 -
Pediatrician 0.95(0.55-1.63) | 0.025 | 0.52(0.19-1.42) | <0.001 1.36) <0.001 | 0.65(0.27 -1.53) | <0.001
Oncology 1.49 (0.99 - 2.23) 2.08 (1.46 - 2.99) 1'5? (912')22 i 2.14 (1.37 - 3.34)
Other 1.05 (0.81 - 1.37) 0.80 (0.57 - 1.13) 0'9? (106';30 i 0.70 (0.48 - 1.03)

aPR — adjusted Prevalence rate ratio
CI — confidence interval

Poisson regression model with robust error
variances showed that physicians in the age group 47 to
66 had 34% higher prevalence of having appropriate
knowledge (score>70%) on cervical cancer, compared to
those in the age group from 25 to 30, adjusting for clinical
specialty. Compared to general practitioners, the
prevalence of appropriate knowledge on cervical cancer
was 41% higher among OB/GYNs and 49% higher among
oncologists, while pediatricians had 5% lower prevalence

of having good knowledge, adjusting for other variables
(Table 3).
Bivariate analysis showed a statistically
significant association between knowledge on the topic of
HPV and physicians’ gender, language, nationality,
clinical specialty, place of practice, and additional
training in specialization (Table 2). Thus, these variables
were considered for the full model. The highest
proportion of physicians with appropriate knowledge
(score>70%) was among those who answered in the
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Russian language (45.20% vs. 23.81% in Kazakh language)
and among physicians of nationalities other than Kazakh
or Russian (57.89% vs. 40.94% Kazakh). The number of
physicians with good knowledge about HPV was highest
among those who worked in both private and
(51.02%). Eighty percent of
oncologists were classified as having appropriate
knowledge.

The final model for HPV knowledge includes
nationality and clinical specialty as descriptive variables.

governmental clinics

Russians have 48% and other nationalities have 30%
higher prevalence of appropriate knowledge (score>70%)
about HPV compared to physicians of Kazakh nationality,
adjusting for other variables. Compared to general
practitioners, oncologists have 108% higher prevalence of
appropriate knowledge, while OB/GYNs have 73%
higher prevalence, adjusting for
Pediatricians have 48% less prevalence of being

other wvariables.

knowledgeable on the subject, with adjustments to other
variables (Table 3).

Attitude HPV
measured by the question “Would you like your children
to be vaccinated against HPV?”. Out of 322 physicians
who were aware of the HPV vaccine, 70.81% said yes and
29.19% said no. Ninety-four physicians have provided a

towards vaccination was

reason for their reluctance to vaccinate. Bivariate analysis
showed a statistically significant association between
attitude towards HPV vaccine and physicians’ age,
nationality, and clinical specialty (Table 4). Age group 47-
66 had the highest proportion of physicians who wanted
to vaccinate (80% vs. 55.71% age group 31-37). Doctors of
Russian nationality had the least (59.57%) people
children. Almost all
oncologists (93.33%) wanted to vaccinate their kids from
HPV; meanwhile, only 64.29% of pediatricians and 63.92%
of physicians of other specialties expressed such a desire.

wanting to vaccinate their

Table 4 - Participants' attitude and practice towards the Human Papillomavirus vaccine stratified
by independent variables

Attitude Practice
. Positive Did n;)tH oy lijlcjoymended
. egative recommen vaccine
Variables N=94 ((8}29. 19%) N=228 proalie | ccine N=179 N=143 p-oalue
(70.81%) (55.59%) (44.41%)
Male 9 (29.03 22 (70.97 15 (48.39 16 (51.61
Gender Female 85((29.21)) 206((70.79)) 0.984 164((56.36)) 127((43.64)) 0.39
Kazakh 4 (20.00) 16 (80.00) 12 (60.00) 8 (40.00)
Language Russian 90 (29.80) 21270200 | 20 [ 167 55.30) 135 @a70) | 682
25-30 18 (23.08) 60 (76.92) 51 (65.38) 27 (34.62)
31-37 31 (44.29) 39 (55.71) . | 456429 25 (35.71) »
Age 38 - 46 28 (31.46) o1 (6854 | 0 48 (53.93) 41 @607 | 0%
47 - 66 17 (20.00) 68 (80.00) 35 (41.18) 50 (58.82)
Kazakh 71 (27.63) 186 (72.37) 137 (53.31) 120 (46.69)
Nationality Russian 19 (40.43) 28(59.57) | 0.166* 34 (72.34) 13 (27.66) | 0.034*
Other 4(22.22) 14 (77.78) 8 (44.44) 10 (55.56)
General practitioner 41 (32.28) 86 (67.72) 76 (59.84) 51 (40.16)
Clinical OB/GYN 12 (17.39) 57 (82.61) 19 (27.54) 50 (72.46)
specialty Pediatrician 5 (35.71) 9(64.29) | 0.022% | 10 (71.43) 4(2857) | <0.001%*
Oncology 1(6.67) 14 (93.33) 4 (26.67) 11 (73.33)
Other 35 (36.08) 62 (63.92) 70 (72.16) 27 (27.84)
Governmental clinic | 57 (27.40) 151 (72.60) 119 (57.21) 89 (42.79)
Place of Private clinic 19 (33.33) 38 (66.67) 0,320 27 (47.37) 306263 | (11
practice Both 12 (26.67) 33 (73.33) 23 (51.11) 22 (48.89)
Other 6 (50.00) 6 (50.00) 10 (83.33) 2 (16.67)
Astana 39 (32.23) 82 (67.77) 72 (59.50) 49 (40.50)
, Almat 9 (20.93) 34 (79.07) 16 (37.21) 27 (62.79)
City of work Oblast ca}}a/ital 32 (27.35) 85 (72.65) 0451 63 (53.85) 5a (4615 | T
Other cities 14 (34.15) 27 (65.85) 28 (68.29) 13 (31.71)
Astana Medical
Medical Univ(;rszy AMU) 27 (38.57) 43 (61.43) - 47 (67.14) 23 (32.86) .
University Asfendiyarov
o N 13 (19.40) 54 (80.60) 32 (47.76) 35 (52.24)
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Medical University
(KazNMU)
Karaganda Medical
University (KGMU) 8 (26.67) 22 (73.33) 19 (63.33) 11 (36.67)
Semey Medical 14 (30.43) 32 (69.57) 24 (52.17) 22 (47.83)
University (SMU)
West Kazakhstan
Marat Ospanov State | =4 g g3, 57 (70.37) 43 (53.09) 38 (46.91)
Medical University
(ZKGMU)
Russian Universities 5 (38.46) 8 (61.54) 7 (53.85) 6 (46.15)
Other 3 (20.00) 12 (80.00) 7 (46.67) 8 (53.33)
Additional Yes 71 (28.98) 174 (71.02) 131 (53.47) 114 (46.53)
training in 0.881 0.172*
your No 23 (29.87) 54 (70.13) 48 (62.34) 29 (37.66)
specialization
Number of 0 10 (30.30) 23 (69.70) 23 (69.70) 10 (30.30)
patients 1-24 37 (29.37) 89 (70.63) 66 (52.38)
typically 25-49 12 (23.08) 40 (76.92) 0.740 26 (50.00) 26 (50.00) 0.258
attended to in
a2 week above 50 35 (31.53) 76 (68.47) 64 (57.66) 47 (42.34)
* - p-value < 0.25, included for final model consideration
** - p-value < 0.05, statistically significant

The most popular answers were the lack of
evidence for the vaccine’s necessity or its effectiveness,

side effects of the vaccine and lack of information
regarding the vaccine (Table 5).

Table 5 - Participants’ reasons for not wanting to vaccinate their children from Human Papillomavirus

Physicians who don't want to vaccinate their children against HPV
N =94 (29.19%)
Provided their reason N =53 56.38 %
lack of evidence for vaccine necessity or effectiveness 20 37.74%
side effects 8 15.09%
don't have enough information 6 11.32%
no daughters 4 7.55%
against vaccination in general 3 5.66%
low quality of vaccines 2 3.77%
created for commercial reasons 1 1.89%
unnecessary for cervical cancer prevention 1 1.89%
price 1 1.89%
psychologicaly not ready 1 1.89%
cervical cancer is not a big problem 1 1.89%
advocate for abstinence before marriage 1 1.89%
other 4 7.55%
Prevalence of positive attitude towards The practice of physicians was measured by the

vaccinating their children was 29% lower in physicians
within the age group 31-37, when compared to
physicians of the 25-30 age group, after adjusting for
clinical specialty. OB/GYN and oncologists have 21% and
53% higher prevalence of wanting to vaccinate their kids
when compared to general practitioners, and adjusting
for age (Table 3).

question “Have you ever recommended HPV vaccination
to your patients?” Of those who knew about the HPV
vaccine, 44.41% answered yes and 55.59% answered no.
Significant association was demonstrated through
bivariate analysis between the practice of vaccine
recommendation and age, nationality, clinical specialty,
additional training, and city of work (Table 4). Once
again, the older age group of 47-66 (58.82%) had more
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physicians who had recommended the vaccine.
Physicians of nationalities other than Kazakh and
Russian had the highest percentage (55.56%) of those
who had recommended the HPV vaccine before.
Understandably, oncologists (73.33%) and OB/GYN
(72.46%) had higher frequencies of recommendation.
Physicians who worked in private clinics (52.63%) had
the highest number of people recommending the HPV
vaccine.

The prevalence of physicians who recommended
the HPV vaccine in the age group 47 to 66 is 74% higher
than that of physicians in the age group 25 to 30,
adjusting for clinical specialty and nationality. The
prevalence of doctors who recommended the vaccine is

65% and 114% higher among OB/GYN and oncologists,
respectively, when compared to general practitioners and
adjusted for other variables (Table 3).

Approximately 80% of physicians
interested in receiving further training and education on

were

topics of HPV, cervical cancer, and the pap smear test.
Physicians’ attitude and practice, but not knowledge, had
statistically significant associations in bivariate analysis
with the desire to learn more about the topics. A higher
proportion of physicians with a positive attitude towards
the vaccine wanted to learn more about all three topics.
A higher proportion of physicians who have not
recommended the vaccine to their patients declined the
opportunity to learn more about the topics (Table 6).

Table 6 - Bivariate analysis between physicians’ desire to learn more and their knowledge, attitude, and practices
towards cervical cancer and Human Papillomavirus

Want to know more about

; Cervical cancer HPV Pap Test
Variables
No Yes No Yes No Yes
Cervical cancer | Score<70% 34 (56.67) 132 (46.48) 31 (50.00) 135 (47.87) | 32(53.33) 134 (47.18)
knowledge Score >70% 26 (43.33) 152 (53.52) 31 (50.00) 147 (52.13) | 28 (46.67) 150 (52.82)
p-value 0.151 0.761 0.386
HPV Score <70% 34 (56.67) 159 (55.99) 34 (54.84) 159 (56.38) | 33 (55.00) 160 (56.34)
knowledge Score >70% 26 (43.33) 125 (44.01) 28 (45.16) 123 (43.62) | 27 (45.00) 124 (43.66)
p-value 0.923 0.824 0.849
Overall Insufficient 34 (56.67) 164 (57.75) 31 (50.00) 167 (59.22) 32 (53.33) 166 (58.45)
knowledge Sufficient 26 (43.33) 120 (42.25) 31 (50.00) 115 (40.78) | 28 (46.67) 118 (41.55)
p-value 0.878 0.184 0.466
. Negative 22 (40.74) 72 (26.87) 24 (42.86) 70 (26.32) 24 (44.44) 70 (26.12)
Attitude Positive 32 (59.26) 196 (73.13) 32 (57.14) 196 (73.68) | 30 (55.56) 198 (73.88)
p-value 0.041* 0.013* 0.007*
. Passive 39 (72.22) 140 (52.24) 41 (73.21) 138 (51.88) | 41(75.93) 138 (51.49)
Practice Active 15 (27.78) 128 (47.76) 15 (26.79) 128 (48.12) | 13(24.07) 130 (48.51)
p-value 0.007* 0.003* 0.001*

*- p-value < 0.05, statistically significant

4. Discussion

This is the first study to evaluate the knowledge,
attitude, and practices of Kazakhstani physicians
regarding cervical cancer and HPV. As physicians are on
the frontline of communicating proper prevention and
treatment of any disease, it is important for them to have
high levels of knowledge, which in turn influences their
attitude and practices towards any illness, including
cervical cancer. As cervical cancer is the second leading
female cancer in the country, the importance of

physicians in the propagation of preventative methods
cannot be underestimated. A study in Western
Kazakhstan had shown that only 34.7% of the women
interviewed had regularly participated in the nationwide
cervical cancer screening program, and only 22.9% had a
positive outlook on the HPV vaccine. Meanwhile, 38.8%
of women have never heard about the vaccine at all [5].
This study revealed that approximately half of
the participating physicians had appropriate knowledge
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(score>70%) on the topic of cervical cancer, and
approximately 44% had appropriate knowledge
(score>70%) regarding HPV. Interestingly, 6.4% of
doctors had not heard about the HPV vaccine before the
survey, which is similar to the results from the study in a
culturally similar country, Turkiye [23], where 90% of
physicians were aware of the HPV vaccine. Around 40%
of physicians correctly identified that the HPV vaccine
can be administered to both males and females,
resonating the results found in a study in India [24],
where 40% of physicians said that the vaccine can be
administered to both males and females. This could be
due to the false perception that HPV is strictly a female
issue, which is further corroborated by only 46.8% of this
survey’s respondents identifying that HPV can cause
more than one type of cancer.

Our statistical models show that clinical specialty
is significantly associated with knowledge, attitude, and
practices on topics of cervical cancer and HPV. OB/GYN
and oncologists had a higher prevalence of appropriate
knowledge, positive attitude (expressed desire to
vaccinate their children), and practice of recommending
the vaccine in both models, when compared to general
practitioners.  Despite  having  higher  scores
comparatively, not all oncologists and OB/GYNs scored
enough to be categorized as having appropriate
knowledge. Pediatricians had the lowest prevalence of
appropriate knowledge (score>70%) in both knowledge
models, the lowest prevalence of wanting to vaccinate
their children, and of recommending the vaccine to their
patients, when compared to general physicians and
adjusted for other variables. This could be because
pediatricians do not consider the prevention of cervical
cancer as part of their expertise.

In all statistical models, except for HPV
knowledge, age was found to be a significant variable. In
all three models, the oldest age group (47-66) had a
higher prevalence of appropriate knowledge, positive
attitude, and practice of recommending the vaccine
compared to the youngest group (25-30), after adjusting
for other variables. This could reflect the differences in
the education received by different generations or the
amount of experience with the topic among older
physicians. Support of vaccine among older physicians
could also be explained by the obligatory vaccination
practice in the ex-USSR, where vaccination was
mandatory and nonnegotiable. Meanwhile, the younger
generation in Kazakhstan is refusing vaccination more
often. The current measles outbreak, and Kazakhstan was
ranked high in the world with the fastest spread of
measles cases [26]. People in Kazakhstan are more
distrustful of vaccines, and it could be reflected in the
younger physicians” answers to our survey.

Approximately = two-thirds  (70.81%)  of
Kazakhstani physicians would want to vaccinate their
children. Results were consistent with a previous study,
where 73% of physicians expressed their confidence in
HPV vaccine safety [10]. The results were also similar to
the findings obtained in 2013 in a Turkish study among
pediatricians [27], where 75% stated that they would
recommend the vaccine to their daughters. A bit more
than half of physicians (56.38%) have provided a reason
why they would not want to vaccinate their children
(Table 5). Most popular answers were “lack of evidence
for vaccine necessity and effectiveness”, “side effects”,
and “lack of information about the vaccine”. Similar
results were found in a 2015 study conducted in Japan
among OB/GYN [28], where only 65.2% of those
interviewed indicated that they would recommend the
HPV vaccine to teens, and the majority stated that their
reluctance stems from media reports of side effects and
the consequent suspension of vaccine recommendation
by the Japanese government. The situation resembles
Kazakhstan’s attempt to launch the HPV immunization
program in 2013 in a few regions. The program was
closed shortly after the media reported about the fainting
of two girls due to vaccination, resulting in a backlash
from the parents [9]. This once again demonstrates the
importance of the propagation of accurate information on
such topics as HPV and vaccination.

For the HPV knowledge model analysis,
nationality has been found to be of significance. Russians
had 46% higher prevalence of appropriate knowledge
when compared to Kazakhs, and adjusted for clinical
specialty. Interestingly, only 28.57% of those who
answered the survey in Kazakh had scored enough on the
topic of cervical cancer to be considered to have
appropriate knowledge. As Kazakhstan has spent more
than 70 years under the direct influence of Russia, during
which education was mainly provided in the Russian
language, there still might be gaps in education provided
in the Kazakh language today. Such differences could be
reflected in the results of our study.

The limitation of the study is that it is cross-
sectional, and the findings show associations, but cannot
signify causality. The data was collected via an online
snowballing method, which is a convenience sampling
that can create bias; however, this method allowed us to
access many physicians during the month of data
collection from different regions of the country. Online
survey collection was non-random, which could have
created bias in favor of favoring younger physicians, who
are more comfortable with filling out online
questionnaires. Therefore, not represent the true
population of physicians in Kazakhstan. Almost 27% of
those who received the link to the survey either did not
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meet the inclusion criteria, did not consent to the survey,
or did not complete the survey to the end. There could be
a significant difference between those doctors who
participated and those who did not,
nonresponse bias.

This study revealed that only half of the surveyed
physicians had appropriate knowledge on the topics of
cervical cancer and HPV. Support for the HPV vaccine
and practice of HPV vaccine recommendations were
found to be low in this study. Younger physicians should

creating

5. Conclusion

This study shows that while physicians in
Kazakhstan have a general positive attitude towards
HPV vaccination, there is a significant gap in their
knowledge and practice about cervical cancer and HPV
prevention. Only half of the physicians had adequate
knowledge, while fewer than half of them recommended
the HPV vaccine to patients, indicating a missed
opportunity to prevent cervical cancer. Differences
between physicians of various specialties and age groups
indicate that educating them, especially general
practitioners and pediatricians, could greatly enhance
their advocacy of HPV vaccination and cervical cancer
screening. Enhancing physicians' knowledge and their
confidence in communicating information about HPV
and cervical cancer is critical to building trust among
patients, thus helping to reduce cervical cancer morbidity
in Kazakhstan.
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ZKaTpIp MOJHBI OOBIPHI JK9He ajgaM Harmaaoma Bupycel: Kasakcranaarol gopirepaepaiy
OiaimiHe, KO3KapacbIHa J)XK9He TaXipuOeciHe acep eTeTiH pakTOpaap

Ykitacosa T. !, Kamsaesa H. 2, Koupraii K. 3, ArimaramberoBa I. 4, badbu A.°5

! TIpogeccop, «University Medical Center» Kopriopatustix Kopsl, Acrana, Kazakcran. E-mail: talshynu@yandex.ru
2 Akymep-runekoaor gapirep, «University Medical Center» Kopriopatnsrik kopsl, Acrana, Kasakcran. E-mail: nazira.kamzaeva@umc.org.kz
3 Akymep-runexoaor gapirep, «University Medical Center» Kopriopatusrik kopsl, Acrtana, Kaszakcran. E-mail: kkongrtay@nu.edu.kz
4 Xupyprus kadpeapachHbIH OKbITyIIbIChl, HazapOaes YuusepcuteTiniy Meannmna mekre6i, Acrana, Kasakcran.
E-mail: gulzhanat.aimagambetova@nu.edu.kz
5 KoraMABIK geHcayablK cakTay Marucrpi, Hasapbaes Yuusepcuretinig Megunmna mextebi, Acrana, Kazakcran.
E-mail: aisha.mukushova@alumni.nu.edu.kz

Tyiinaeme

Kipicme. bya seprreyaiH Makcathl - >KaThIp MOVIHBI OOBIPBI MEH ajaM NanuiioMmasyupycsHa (AITB) xaTeicTh
TakbIpbIITap OorbHINA Kasaxcran aspirepaepiniH 6iaiM geHreliiH, Ke3KapachlH >KoHe TaKipuOeciH Oarazay >KoHe
0/apAbIH d1€yMeTTiK-JeMorpadusaAbIK alfHbIMaAbl1apMeH Oaif1aHBICBIH Taly.

Oaicrtep. 41 cypakTaH TypaThIH cayadHaMa OHAalH pesKnMiHJAe Kap OYpKy a4ici apKblAbI TapaThlaAbl, OHBI 389
KaTbIcymbl ToaThpAbL. KasakcraHga ToxipmOedeH ©TKeH HeMece ToXKipmOeeH OTIN KaTKaH Ke3d KeAreH Japirep
KaTbICyFa KYKBIABI 00aabl. CTaTMCTUMKAaABIK, MOJeAb KYpPy YIIH ceHiMai xareaikrepi Oap Ilyaccon chiHars!
IalijaaaHblAAbL.

Hatiokeaep. Joapirepaepain mamamMeH >KapThICH XKaTbIp MOMHBI 00bIpbl MeH AIIB TaxkpippinTapbr OoMbIHIIIA
tuicti Oizimre me 0Goaawl (6aaa>70%). Aopirepaepain >xermic Oip maiib3el o3 6aaasapweiH AlIB-ra Kapcsl
BaKIIMHaLMsAAay HueTiH 6iaaipai. JKaproichinan assr (44,41%) Oypsin nanmenTrepine AIIB pakiiunacsH ycbmran. JKac
Adpirepaepain, meamatpaapAblH >KoHe >KaAIlbl TaXKipubOe Aspirepaepiniy Tuicti OiaiMminiH Tapaaysl Temen, AIIB
BaKIIMHaChIHa K0A4ay KepceTeTiH Ko3Kapackl 00145l kaHe AIIB BakimHachH OeaceHAl Typae YCHIHABL

KopoiteiHabL Aspirepaepain XaTolp MoiiHbl 00bphl MeH AIIB typaan Gizimin >kakcapryra ©o4agbl.
Japirepaepain ke3kapacsl MeH TaxKipubecin >kakcapTy Kasakcranaa >kaTbIp MOIHBI OOLIPBIH CKpMHMHITEY >koHe HPV
BaKLMHAChIH eHTri3yre OH acep eTyi MyMKiH.

TyitiH ce3aep: agaM NanMAA0MaBMPYCHI, BaKIIMHALN, KaTbIp MOJHEI OOBIPEL, 0iaiM, gapirep, Kasakcram.

Pak mieriky MaTKy ¥ BUPYC IIaNiMA10MBbI Yea0oBeKa: PakTopbl, BAMSIONIVie Ha 3HaHS,
OTHOIIIeHVe ¥ NIPaKTHKy Bpaden B Kasaxcrane
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Pesiome

Beeaenme. lleapio gaHHOTO MCCA€A0BaHNSI OBLIO OLIEHNTH YPOBEHb 3HAHMII, OTHOIIEHNS M IIPaKTUKN Bpadell
n3 KaszaxcraHna o BoIrpocaM, CBs3aHHBIM C paKOM IIIeMKM MaTKU M BUPYCOM ITanmAAoMbl yeaoseka (BITY), a Taxke
BBIIBUTD VX CBSI3b C COIMaAbHO-AeMOrpapIecKMI ITlepeMeHHBIMI.

MeToabl. OnAaiH-0IIpOCHNK 13 41 Bormpoca ObLA pacIpoCTpaHeH METOA0M «CHESKHOTO KOMa», €TO 3aIl0AHNAN
389 yuactHmkos. K yuacTmio aoryckaamch Bce BpauM, HPaKTUKYIOIIMe MAM IIpakTukyiomue B Kasaxcrame. Jas
IIOCTPOEHNI CTaTUCTUIECKON MOJeAN VICIIOAb30BaAcs Kputepuii Ilyaccona ¢ pobGacTHRIMY AviciepcusaMu OMMOOK.

Pesyabratel. [IpuMmepHO mo0BUHA Bpauell o04adada AOCTaTOYHBIMU 3HaHMAMU (0aaa>70%) 1o Bompocam
paxa meiiky MaTku 1 BITY. CeMbaecsT 0AMH IpOIIEHT Bpadell BEHIpa3nAM HaMepeHVe BaKUHIPOBATh CBOUX AeTell
nporus BITY. Menee noaosunn! (44,41%) panee pexomeHgosaan BakuyHy npotus BITY csoum manmenrtam. boaee
MOJAOABIE Bpaul, IleAMaTpbl M Bpauu OOIIel IpaKTUKM MMeAu Oolee HM3KMUII YpOBEHb AOCTATOYHBIX 3HAHUIA,
MOAOXKMTeAbHOe OTHOIIIeHMe K BakIiHe ITpotus BITY 1 akTuBHO pekoMeHA0BaAM BaKUMHY Ipotus BITY.

3akaodeHne. YpoBeHb 3HaHMI Bpauell o pake meliky Matku U BITY MOXHO HOBBICUTB. YayullleHue
OTHOIIEHMsI U IIPaKTUKM Bpaueil MOXeT IOAOXUTeABHO IMOBAMATh Ha OXBaT CKPMHMHIOM paKa IIeKM MaTKU U
BakiuHaiueit mpotus BITY B Kazaxcrane.

Karouesble ca0Ba: BUPYC ManAA0MBI YeA0BeKa, BaKIIMHALIN, pak ek MaTK!, 3HaHU:I, Bpad, KasaxcraH.
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Beegerme. @enmaxeronypms (PKY) — ayrocomHO-peljeccuBHOe HapyllleHue

obmeHa (eHMAalaHUHA, O0DyCAOBAEHHOe IaTOTeHHBIMM BapuaHTamu rena PAH.
AZazeapHast TeTEPOTeHHOCTh TeHa U HeoOXOAMMOCTb  aAudddepeHIaabHOI
AmarHOCTMKM ~ opM  runeppeHnIalaHMHEMUN  TpeOyIOT — MOAeKyASPHOIO
noarsepxaenus. Ceksenupopanue 110 CoHrepy coxpaHseT 3HadyeHHe Kak
AOCTYIIHBIN 11 HaAEXKHBII MeToZ BepudUKaly BapMaHTOB Y CEMEHOTO aHaAM3a.
Ieanb mnccaeaosaums. PaspaboTka 1 Baanjanus yHUPUIMPOBAHHOTO IIPOTOKOAA
IMIP n cexsenmposanusa no CoHrepy Bcex Kogupyiomux »ksoHos PAH c
PaCIIMpPEeHHbIM OKPHITUEM SK30H-MHTPOHHBIX IPAHILI.

Marepmnaast u MeToabl. Paspaborana manear u3 31 mpaiimepa aas
amrandukanun 13 sk3onos PAH, BKkarodast mepeKpbIBaroIIyecs: aMIIAKOHBI A4S
sk30Ha 13. Ilpumenens ynudunuposannsie ycaosust [P (60 °C). Baamaarms
nposegeHa Ha 5 obOpasmax AHK, skamouas cemeiinoe tpuo. CekseHmposaHue
BBIITOAHEHO Ha Applied Biosystems 3730x1.

PesyabTarsl. PazpaGoTaHHas MaHeAb IIpaiiMepoB oDecIiednaa BOCIIPOU3BOANMYIO
U BBICOKOCIEUMQPUUHYIO aMILAM(PUKALNIO BCeX I[eJeBBIX YJaCTKOB OXIJAaeMOro
pasmepa.  CekseHMpOBaHME  IIPOAEMOHCTPUPOBAAO  BBICOKOE  KauyecTBO
XpOMaTorpaMM U IIOAHOE IOKPLITHE aHAaAM3UPYEeMBIX (PParMeHTOB, BKAIOYas
IepeKphIBAIONIecs pernoHkl. B cemeiitnom Tpuo y npobanga OblaM BBIABAEHBI ABa
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1. BBeaenue

MaTOTeHHBIX ~ MICCeHC-BapmaHTta reHa PAH B cocrosHuMmM — coCTaBHOI
rereposurotHocTu: c.728G>A (p.Arg243Gln) B sx3one 7 1 ¢.1238G>C (p.Arg413Pro)
B ®k30He 12. CeMelHEIN aHaAM3 ITOKa3ad, 9YTO BapuaHT c.728 G>A ObLa yHacAeAOBaH
or orna, a ¢.1238G>C — or marepu. JONMOAHNTEABHO B OTILIOBCKOM aAJele Oblla
nAeHTUPUIMPOBaHa CMHOHMMMYHAA 3aMeHa c.735G>A.

YcTaHOBAEHHBII T€HOTUII IIOAHOCTBIO COOTBETCTBOBAA KAMHNYECKOMY AMArHO3Y
K/AaCCUYeCcKOo OKY n IOATBEpANA AVaTHOCTUYECKYIO HPUTOAHOCTD
pa3paboTaHHOTO IT0AX0Aa.

BoiBoasl. 11peaa0>KeHHBIN IPOTOKOA ABASETCS BOCIIPOU3BOANMBIM, AOCTYITHBIM I
KAVHIYECKM MH(POPMATUBHBIM METOAOM MOAEKyAsSpHOI AuarHoctuky PKY u
MO>XKET MCII0Ab30BAThCSI KaK CAaMOCTOATEABHBIN MHCTPYMEHT U AASI TIOATBEP K ASHIS

pe3yAbTaToB APYIUX II04X0A0B.

Karouesble ca0Ba: QpeHNAKETOHYpUs, TUIIepdenHn1alaHNHEeMIL], CEKBEHPOBaHIe
9K30Ma, aHaaus myrtaumi AHK.

Qennakeronypust (OPKY) mpeacrasaser coboit
HacJAeACTBEHHOe ayTOCOMHO-pellecCHBHOe HapyIlleHie

obmeHa pennsasanmna, 0b6yca0BaeHHOe
HeA0CTaTOYHOCTBIO JepmenTa
Pennaasannarnapoxkenaaser  (PAH; EC  1.14.16.1).
PeHMAaAaHUHTNAPOKCHAA3a KaTaAusupyeT

npespalrienne ¢peHnlalaHNHa B TUPO3UH B IIPUCYTCTBUN
TeTparuApodnonTeprnHa (BH4), MOAEKYASTPHOTO
KICA0pOJa M MOHOB >Keae3a [1]. CHu KeHMe aKTMBHOCTI
JepmeHTa MPUBOAUT K HaKOILAeHMIO ¢eHNAalaHVHA 1
€r0 TOKCHMYECKNMX MeTabOAMUTOB, YTO A€XUT B OCHOBE

pasBuTHs HEBPOAOTMYECKIIX, KOTHUTHBHBIX "
MeTabOAMIEeCKMX  HapyIIeHWUI, XapaKTePHBIX A
¢ennakeronypun [2].

Kaunnueckast  1sokectb  3aboaeBaHUsT B

3HAYMTEABHOM CTeNeHU OIpeseAseTCsl OCTaTOYHON

AKTUBHOCTBIO ¢PepmenTa u ypOBHEM
runteppeHnlasanuHeMuy. Ha ocHoBaHuM 1mcxogHOI
KOHIIeHTpanuu ¢eHnlalaHuMHa B KpOBM, BBIAEAS
COCTOSTHUA oT AETKOM
(120-600 MKMOAB/2) A0

2érkoit popmbl Gernakerornypun (600-1200 MKMOAB/ A1)

KOHTUHYYM
rurepdeHnlalaHNHEMIN

U TsDKE1011 Kaaccyaeckori popmel (>1200 Mkmoas/a) [3].

B OoapmmHCTBE  CAydaeB  MOAEKYASPHOI
OCHOBOW  (PEHUAKETOHYPUM  SBASIOTCS  IaTOT€HHbIe
papmanTel reHa PAH, aoxaamszosanHoro B oOaactu
12g23.2 [4]. Ten PAH sBxamouaer 13 koaupyromux
DK30HOB U XapaKTepU3YeTCsl BLIPAXKEHHON aAAeAbHOM
MOTYT
PpyHKIIMOHAABHO
3HAYMMBIX y4YacTKax TIeHa, 3aTparuBas KOAUPYIOIIYIO

reTeporeHHOCTbIO. ITaTorennsre BapMaHThBI

10KaAM30BaTbCsI B Ppa3An4IHbIX

I10CA€e40BaTeAbHOCTDb nu Iprnaexalue O6AaCTI/I,

BOBJAEUEHHBIE B  CIIAQWCMHI, 4YTO  OIpejeaseT
MO€eKyAspHYIO HeOAHOPOAHOCTh PeHnAKeTORypun [5].

HecMmoTpsl Ha reHeTnyecKkyio HeOAHOPOAHOCTD,
©OKY oTHOCUTCS K 4MCAY HacAeACTBEHHBIX 3a001eBaHIIL,
A4Sl KOTOPBIX TSKEAble KAMHUYECKMe IIOCAeACTBUS B
3HAUMTEABHOIl cTeleHU HpeaoTspaTumbl [6]. OcHOBOI
AeyeHNUs OCTaéTcs paHHee Ha3HauyeHMe AUeTHl C
orpaHnyeHueM ¢peHnlalaHnHa, a y 4acTU IallyieHTOB —
IpUMeHeHNe IIaTOTeHeTHYecKOl Tepalmy, BKAIOJas
cariponrtepu pu  BH4-orserHpix  dpopmax  [7].
IlokazaHo, 4YTO MMeEHHO paHHee HadalO Teparuu
SIBASIETCSI dakropom  npoduaaxTuku
HeoOpaTMMBIX HapyIIeHMI CO CTOPOHBI IIeHTPaAbHON
HEpBHOI CHCTeMBl U oODecrieyeHus ©0.4aronpusATHOTO
HelpOKOTHUTUBHOTO IporHosa [8,9].

ViMenHo mnosTOMy (EHMAKETOHYpuUs CTada

KAIOYE€BBIM

OJHMM U3 TepBBHIX HaCAeACTBEHHBLIX 3a00.eBaHMUI,

BKAIOYEHHBIX B HallliOHa/AbHBbIE IIporpaMMblL

HEOHATaAbHOTO CKpUMHMHIA [10]. ITepsuunas
AMarHoCTMKa OOBIYHO OCHOBaHa Ha OIlpejeeHIN YPOBH:I
(peHnaasaHMHA B CYyXUX IIATHAX KPOBY HOBOPOXKAEHHBIX
[11]. OgrHaxo 6GMOXMMMYECKNIT CKPUHMHT He I103B0AsIeT B
IIOAHOV Mepe YCTaHOBUTh MOAEKYASPHYIO IIpUpPOAY
rurieppeHnAaaHHeMU U TpebyeT IOCAeAYIOLIeN
HOATBEpXKAAIOIIel  AMarHOCTUKUA. B KamHmyeckon
MpaKkTuKe OCOOEHHO Ba’kKHO pa3AndaTb KAACCHYECKYIO
PAH-acconumpoBannyio GopMmy (PeHNAKeTOHYpUM MU
6oaee pegkue HapymeHns oomeHa BH4, nmerore nHoit
IaToreHes ¥ TpeOyIOIINe OTAMYAIONIUXCS ITOAXOAOB K
BeAeHMIO IanjueHTa [12]. B TOi cBA3M MOAEKyAsSpHO-
reHeTIYecKoe MccAeAOBaHNe IIpuoOpeTaeT He TOABKO

AMarHOCTMYECKOe, HO U KAVHMKO-IIPOTHOCTMYECKOEe
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3HadeHle, B TOM 4YICA€ AAS OLEHKM ITOTEHIaAbHOI
yyscTBUTeABHOCTU K BH4 [13,14].

Bmecrte ¢ TeM MoaexyAspHbII aHaau3 rena PAH
OCAOXKHAETCA ero BBIPa>KeHHO aA/leAbHON
reTepOreHHOCTHIO: Ha CETOAHIIHII AeHb B 6aze PAHvdb
2024) Ooaee 1500

ITaTOT€HHbIX BapMaHTOB, paCHpeAeAéHHbIX o BceM 13

(Bepcust 3apernucTpupoBaHo
»k30HaM. Takas Bap1abeAbHOCTD CYIIIECTBEHHO CHIIJKaeT

AVaTHOCTUYECKYIO  IIOAHOTY  TapreTHBIX  METOAOB,
OPUEHTUPOBAaHHBIX Ha OIpaHMYEeHHBII HaOOp YacTBIX
MyTanuii, BKAIOYas aaAleab-cienududeckyo I[ILP u
IIIIP ¢ mocaeAyiOIMM pPeCcTPUKIIMOHHBIM aHaAU30M
[15,16].
«3040TBIM  CTaHAAPTOM»  MOAEKYASIPHOIO
anaausa PAH ocraércs cexseHmpoBaHMe KOAMPYIOIIMX
®K30HOB UM  IpuAeXalux chaJalc-caiitos. Ha
HNPOTSKeHNUM TPEX gecsituaernii meros CoHrepa Obla
OCHOBHBIM MHCTPYMeHTOM Jas »tux uneaent [17]. C
BHeJpeHueM MaccOoBOTO IapaaaeAbHOTO
CeKBeHMPOBaHNA (NGS) MIPOTOKOABI Conrepa
IIOCTeIIeHHO BBITECHSIOTCA M3 PYTMHHOM AMArHOCTHKI,
OAHAKO COXpaHJIOT 3HadyeHue Aas BepuduKauu
BapMaHTOB, CeMeJIHOIO CerperanyoHHOIO aHaaAu3a U B
AabopaTopusX € OrpaHMYeHHBIM JocTtynoM K NGS-

naargopmam [18,19]. Boaee Toro, aast psiza TEeHOB C

2. Marepuaa 1 MeTOAbI

2.1 Uccaedyemuiii mamepuar u sviderernue JHK

B nccaepopanme Obiam BKAIOYEHDBI 5 0OpaslioB
renomHonn JAHK 4eaoBeka, WUCIIOAb30BAHHBIX AAS
paspaOboTKu 1 arrpodaluy IIPOTOKOAa aMIIAM(UKaUU
u cexseHymposaHus reHa PAH. Tpu oOpasma Oblan
IOAy4eHBI U3 11eAbHON Nepudepndeckoil KpOBY Y1eHOB
ceMbl, B KOTOPOI1 y pebéHKa paHee 6511 GeHOTUIIITIECKI
yCTaHOBAeH amarHo3 ¢eHnakeronypun. OcraabHble
00pasLpl UCIOAb30BAAUCh B KauecTBe KOHTPOABHOIO
MaTepuasza Ha Dranax ONTUMM3AaLUMUM  yCAOBUIA
aMIAMQPUKAIUN ¥ CeKBeHMPOBaHI.

Briaeaenne renomnon AHK nposoanan mn3 0,3
MA LIeAbHOM nepu¢epruIecKon KpOBU C
ucnoapzopanuemM Habopa Wizard® Genomic DNA
Purification Kit (Promega, USA) B coorseTcTBUMM C
MHCTPYKUMeil npouspogutesd. KoHuentpaumio wu
IIpeABapUTEeAbHYIO OLIEHKY 4MCTOTH BhlgeaeHHon JAHK
BBIITOAHSAY METOAOM CHeKTpopOoTOMeTpuM Ha mpudope
NanoDrop (Thermo Fisher Scientific, USA). O6pa3wer
AHK °C a0
AAAbHENIIIero UCI0Ab30BaHML.

2.2 Ausaiin npaiimepos u in Silico-anarus

Xpanmau 1pu  Temmeparype —20

B xauecTBe pedpepeHCHOI I10CAe0BaTeABHOCTU
cOOpKy GRCh38

JICIIOAB30BaAN T€eHOMHYIO

YMEepEHHbIM 4Y1CAOM PAH)
cekBeHMposaHue 1o CoHrepy oCTaéTcsi DKOHOMUYECKNU
9} PeKTUBHEIM IpM aHaAM3e EeAVHNYHEIX OOpa3loB
[20,21].

HK30HOB (xak

CymecTByiomme OIyOAMKOBaHHEIE ITPOTOKOABI
cexkeHnmpoanusa PAH [22,23]
HpariMepHbIM

aMrAnukauum  u
pasAnMyaloTcsi IO MCIOAb3yeMBIM
naHeasM, ycaosusaM TILIP u oxBaTy 9K30H-MHTPOHHBIX
rpaHun. boABIIMHCTBO M3 HMX OBIAM pa3dpaOOTaHEI A0
NGS u wue Bceraa
obOecrieuynBaiOT ONTMMAaAbHOe IIOKPBITHE AMCTaAbHBIX
y4acTKOB VMHTPOHHBIX

obaacrers,

IIMPOKOTO  PacIpOCTpaHeHNsI
DK30HOB MAM IIPUAEKALINX
rAe MOIYT /JOKaAM30BaThCsl IIaTOTEHHBIE
criAaiicuHr-sapuanTsl. KpoMe Toro, B 9TuX mpoTokoaax
9aCTO UCIIOAB3YIOTCS Pa3Hble TeMIIepaTypbl OT>KIUTIa A5
2AabopaTopHYIO

Ppa3HbIX DK3OHOB,

pyTHHY.
Lleav nacmosuiezo uccaedosarus — paspadboTka u

9TO  YCAOKHIIET

DKCIIepVMMeHTaAbHasl BaAuAanusa yYHUQUIMPOBAHHOIO
nporokoda [IP-ammandukanumu u IHOCAeAYIOIIETO
BCeX KOAMPYIOIINX
»k30HOB reHa PAH c paciimpeHHbBIM MOKPBITEM DK30H-

cekpeHuposaHmst 1o CoHrepy

VHTPOHHBIX TPaHMI], IIPUTOAHOTO AAs MOAEKYASPHON
Bepudukanyu  OKY B
AabopaTopusIX.

KAMHUKO-AMaTrHOCTNYECKIMX

(NC_000012.12) u tpanckpunr rena PAH NM_000277.2
(NCBI RefSeq). ITpaiimMepsl HpOeKTUpPOBaAU C YIETOM
cAeAyIOIUX Kputepues: ganHa 18-25 Ht, cogep>kanue
GC 40-60%, Temmepatypa naasaeHus (Tm) 58-62°C,
OTCYTCTBUE BTOPMYHBIX
CTPYKTYyp (LI114€K, ToMo- 1 reTepoaumepos). Pacuér Tm
U IIpOBEPKYy
MCII0AB30BaHIEM MpOrpaMMHOIO oOecrieyeHNs
Geneious Prime n Lasergene (DNASTAR, USA).
CrentupuanocTs aMIANPUKAIIN IPOBEPIAN in

3'-KOMIlAeMeHTapHOCT U

BTOPMYHBIX CTPYKTYyp IIpOBOAMAN C

silico ¢ momompio uHcTpyMenrta Primer-BLAST (NCBI)
IpKU  CAEAYIOIINX AQHHBIX ~ —

pedepencHas reHoMmHas cOopka deaoseka GRCh38,

nmapamerpax: 0asa
MaKCUMaAbHOe CBsI3BIBaHIIE — 3
HecoBIlageHMs1 Ha 3'-KoHIe. /a5 KaXXA0ro ImparimMepa
MOATBEP>KAEHO OTCYTCTBME 3HauMMOI TOMOJAOTMU C

HelleAeBoe

APYTMMH yJ9acTKaMy TeHOMa, BKAIOYasl IICeBJOTeHbI.

2.3 I P-amnaudurayus

Awmriandukanuio 1eaeBbix ydacTkos rena PAH
nposoanan Ha Tepmonukaepe Eppendorf Mastercycler®
X50 (Eppendorf, Germany). Peakuum BBIIOAHAAU B
KOHe4yHOM 00BéMe 25 MKA ¢ mcroan3osanHmeM 2x PCR
Master Mix BioMaster HS-qPCR-Cmer; (Biolabmix,
Poccms). Kaxaas peakijmoHHas cMech cogepkaaa 12,5
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MKA 2% MacTep-MHUKca, 110 1 MKA IIpAMOToO ¥ 00paTHOTO
npaiimepos (Konnenrpanus 10 nmmoa/mMka, Tabauna 1),

renomuyio AHK B xoamgectse 200 HI u HyKaeaso-
CBOOOAHYIO BOAY 40 KOHEYHOTO OOBEMa.

Ta6anma 1 - XapakTepucTyKa MpayiMepoB, MCIIOAb30BaHHBIX A4 aMILAN(UKAIN ¥ ceKBeHnpoBaHums rena PAH

Pasmep
Tm B Geneious aMITAMKOHOB,
HammenoBaHnwue ITocaeaoBaTeapHOCTH 5'-3' Prime IL.H.
PAH_45665_F_ex1 TGCTCTTTACCTGCTGTGCT 59,6
PAH_45911_F_ex1_seq CCGGAAGTGCCTAAACCTGT 60
PAH_46554_R_ex1 TTCCTGTGAAAGCCACCGAG 60,3 890
PAH_50207_F_ex2 TGCCTGGAACCTAGTAGTTGC 59,7
PAH_50721_R_ex2 GCCTGTTCCAGATCCTGTGT 59,7 515
PAH_68274_F_ex3 GAACTAACTGCCCCACCTCC 60
PAH_68887_R_ex3 GGTCCCCAACCTATGTCCAC 59,7 614
PAH_85743_F _ex4 CTGGAAGCCAGCCCACTTG 61
PAH_86098_R_ex4 TTTTCCCAGCCCTCGTGTAA 59,2 356
PAH_96512_F_ex5 GCACATTGGAATCCACAGCA 59,1
PAH_97133_R_ex5 ATTCAGGACCGAGGCCTTTT 59,3 622
PAH_107823_F_ex6 CCCGAAAGTGAGAGCAAATCC 59,3
PAH_108447_R_ex6 GGAAGGCAGAGCACAGTGAA 60,3 625
PAH_110159_F _ex7 AATGTGCTAGGCTCTGTGCT 59,4
PAH_110835_R_ex7 CTGCCAAGGGAGTTCTGAGT 59,3 677
PAH_111410_F_ex8 TAAGACCCTTGGCTGCTGTG 60
PAH_111912_R_ex8 CCCCATGCTTGATCTCCGAA 59,8 503
PAH_116253_F_ex9 CCAAGTGAGGGTGGAAGGAT 59
PAH_116761_R_ex9 TGGTGGGTTCAAGATACTGCT 59 509
PAH_118783_F_ex10 CCGCCCACAATGAGGAAAGA 60,3
PAH_119377_R_ex10 GGGAGCCAACCACACTTTCT 60,2 595
PAH_119424_F_ex11 CTCCTTTCTCCCTTGGCTGT 59,3
PAH_120007_R_ex11 TCTTGACTTGGTGGTTGCGT 60,1 584
PAH_122647_F_ex12 TCTTGGAGCCAGGGGACTAA 59,9
PAH_123243_R_ex12 TGGTAGGAGGTGGAGTGGAA 59,5 597
PAH_123935_F_ex13 GCCTGGGGAGAGACCTGTTA 60,6
PAH_124874_R_ex13 TGGGGATTAGGTGCAGAGTTT 59 940
PAH_124746_F_ex13-2 AAGCCCATTAAAATAGTTACAAGCA 57,5
PAH_125724_R_ex13-2 GCTGCAATGGACCTTGGTTT 59,3 979
PAH_125615_F_ex13-3 TCTGCCACTGCCAATGATGT 60
PAH_126630_R_ex13-3 CTTCCCTGTGATGCAGCTCA 60 1016

AMnAnQpuKanyuio MIpoBOAMAM B CAeAyIoIeM
pe>xuMe: HadyaabpHas geHatypanus npu 95 °C B TeyeHne
5 muH, 3areM 35 IIMKAOB, BKAIOYABIIMX AeHaTypaliO
npu 95 °C B Teuenne 20 ¢, orxur nparimepos mpu 60 °C B
teuenne 30 ¢ u sa0uraruio npu 72 °C 8 revenne 1 mun 10
¢, C mocaeAyIomeit puHaAbHOI DaoHTanyen npu 72 °C B
TeYeHMe 5 MIH.

[ToayyeHHple — aMILAMKOHBI — aHAAU3UPOBAAK
METOAOM TOPU3OHTAABHOTO ®aekTtpodopesa B 1,5%
arapo3HoM reae, mpurorosaeHHoM Ha Oygepe TAE. Aas
susyaansamu AHK mcnoassosaan stuauym 6pomua.
DaexkrpodopeTuyeckoe pasjeleHnue IIPOBOAUAU A0
AOCTVKEHIUsI AOCTaTOYHOTO paspelleHus: pparMeHTos,
rocae 4yero IIPOAYKTEI
BU3yaAu3UpoBaAu B yabTpaduoseTosoM csere. Pazmep

aMIAMpUKaIm
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AMIIAMIKOHOB OleHVBaAN 110 CpaBHEHUIO C

MOAEKyASIpHBIM MapKepoM AauHel AHK.

2.4 Ouucmxa I11]P-npodyxmos

Ilepes mocTaHOBKOV peakIMy CEeKBEHMPOBAHILL
npoaykTsl 1P ouniaam or ocTaTOYHBIX ITpaiMepoB,
cBo60aHbIX AHT® 1 KOMIIOHEHTOB peaKIIMOHHON CMEeCH.
OuncTKy aMIIAMKOHOB IIPOBOAMIAN B COOTBETCTBUU C
IIPOTOKOAOM, OIMCAaHHBIM bepAuMypaToBOVI I COaBT.
[24], ¢ mocaeayOIIMM MCIIOAB30BaHMEM OYMIIIEHHBIX
MIPOAYKTOB B PeaKIIUM IIMKANIECKOTO CEeKBEHPOBaHN.

2.5 Cexesertuposariue no Carizepy

Cexsennposanne ounifeHHbx ITLIP-mpoayxTos
BBIITOAHAAY METOAOM ITUMKANYECKOTO CEKBEHMPOBAHUS C
ucroan3oBaHneM HabOopa BigDye™ Terminator v3.1
Cycle Sequencing Kit (Applied Biosystems, USA)
COrJacHO  MHCTPYKIIUM Peakiiim
CeKBEeHUpPOBaHNUA  IIPOBOAMAM C  VCIO/Ab30BaHMEM
COOTBETCTBYIOMINX IIPSIMBIX AU OOpaTHBIX ITpaiiMepoB.

Pazaeaenne MIPOAYKTOB peaxunn
CEKBEHUPOBAHMSI VM PerucTpanuio (PpAyopecrieHTHBIX
CUTHA/A0B OCYIIIeCTBASIAN Ha

IIpOon3BOAUTEAL.

aBTOMaTNM4YeCKOM

3. PesyabTaTsnl

3.1 Paspabomxka naveau npaimepos OAsl
cexseruposarius zena PAH

Aas aHaAM3a KOAPYIOIIer
rnocaejosateapHocTn rera PAH wm  mpuaesxammx
BKAIOYAIOIINX KaHOHIYECKIe
cridalicMHra, Oblaa paspaboTaHa
HpaiiMepoB A4 aMIAMUKAONI U I1OCAeAYIOIIETo
ceKBeHMpOBaHMA Bcex 13 ®k30HOB MeTogoM CaHrepa.
Bcero Onio mogobpano 31 mparimep (Tabamia 1),

VHTPOHHBIX Yy4YacCTKOB,

CalThl TaHeAb

BKAIO4as 1 mapy mpaniMepoB Aas B3k3oHa 1 ¢

AOTIOZHUTEABHBIM ~ BHYTPEHHMM  HpaliMepOM A4S
CeKBeHMpPOBaHN, O 1 mape npaiiMepoB 4451 9K30HOB 2—
12 n 3 mepexprIBarOImMecs Iaphl IIpaiMepoB 4451 9K30Ha
13. Takas apxuTekTypa oOecIiednBala I101HOe IIOKPHITHe
KOAUPYIOLIEN I10CAeA0BAaTeABHOCTY, SK30H-MHTPOHHBIX
TpaHMI] U IIpUAeXaInX PpAaHKUPYIOIINX YJaCTKOB.
[TpaiimMepsr 4451 5K30HOB 2—-12 ObLAM pa3MelleHbI
B MHTPOHHBIX 00AacTsX Ha pacctosaHuy ot 118 40 306 1.
oT Hauaza »k30oHa 1 oT 101 20 318 11.H. OT ero KoHIIa, 4YTO
obOecrieunBal0 CTabMABHOE IIOKPBITHE KaHOHMYECKMX
AOHOPHBIX U aKLEIITOPHBIX CAITOB CIIAAJVIC/HIA, a TAKKe
IocAea0BaTe AbHOCTEI.

npraesXammx VHTPOHHBIX

PasMep bI aMIIAMKOHOB AL AAaHHBIX DK30HOB

BapbyupoBaan or 356 40 677 ILH., 4TO COOTBETCTBYET
ONTUMMAaABHBIM  YCAOBUAM A4Sl ABYHaIIpaBAEHHOTO

CEKBEHIIPOBaHII METOA0M C9Hrepa.

KallMAASIPHOM TeHeTH4YecKoM aHaamsatope Applied
Biosystems 3730x]I DNA Analyzer (Applied Biosystems,
USA).

2.6 Anaaus nocaedosamervHocmeti u
uHmepnpemauus 6apuUarmos

[lepBuyHyio 0OpabOTKy M aHAAM3 ITOAyYeHHBIX
XpoMartorpaMm nporpaMMHOM
obecmievennu SeqScape (Applied Biosystems, USA). Aas

Ka>kK401o aMH/lI/ICl)I/ILU/IpOBaHHOI‘O y4acTKa oOLeHUBaAUu

IIpOBOAMIAN B

Ka4eCTBO CHTHaJa, HaAn4dye rerepo3mroTHbIX TIO3ULIUIA,
OAHOHYKAEOTUAHBIX 3aM€H, a TaK>Ke MaAbIX I/IHCGpLU/HU/I n
I1ocaea0BaTeAbHOCTHBIE

AeAerLnii. Borasaennsie

BapMaHTHI COITOCTaBASIAN c pedepencHol
rocaeaoBaTeAbHOCThIO reda PAH.

Homenkaatypy
YKa3blBaAy B COOTBETCTBUU C peKoMeHAanmamMy Human

Genome Variation Society (HGVS). Aas nnTteprperarim

BbBISIBA€HHBIX Bap1aHTOB

KAVHIYECKON 3HAaYMMOCTM OOHApPY>KEHHBIX M3MeHEeHMI]
MICIIOAB30BaAN AaHHBIE CIIELMaAV3VMPOBaHHBIX 0a3 U
OIIyOAMKOBAHHBIX AMTEPATYPHBIX MCTOYHIKOB, BKAIOYAs
ClinVar u PAHvdb.

Ox3on 1
aavHon 890 11.H.;
pacrioaaraicst Ha paccrostHuy 503 I1.H. OT Hadyala 5K30Ha,

aMranguIposaics pparMeHTOM
Opu B5TOM IPsAMON IpamMep

a AOINOAHUTEABHBIN IpaliMep 445 ceKBeHMPOBaHNsA — Ha
paccrosiHuu 256 1LH.,
IepeKphITiie aMIIAMKOHA M BKAIOYeHMe B aHaAu3 5'-
¢ aankupyOIIETO y4acTka, IOTeHIaAbHO
cojep>Kalliero peryAsaTopHble DA€MeHTBL.
Vcnoap3oBaHne BHyTpeHHero IIpaiiMepa I103BOAA0

yTOo oObecrmeunBaso II0AHOE

IOBBICUTH PABHOMEPHOCTD ITOKPBITUS U KAUeCTBO UTEHMS
IO BCell AAuHe pparMeHTa.

Aas 9K30Ha 13 IpUMeHAAN IIePEeKPBIBAIOLTYIOCS
CTpaTernio C MCIO0Ab30BaHMEeM 3 aMILAMKOHOB JAMHON
940, 979 n 1016 m.H., GOPMMPYIONUIUX HeIpepLIBHOe
MOKPHITHE MPOTSKEHHOCTRIO 2696 1.H. Takoit 1moaxoa
obecrieunBaa aHaAU3 TEePMUHAABHON KOAUPYIOLIEN
002acTy TeHa, yJacTKa CTOII-KOAOHa U IIpuaesKkariei 3'-
HeTpaHCAUPYeMOl 0041acTy, BKAIOYasl IIOTEHIMaAbHO
(pyHKIIMIOHAABHO 3HAUMMBbIE PETyAsITOPHbIC DA€MEeHTEL

Paspaborannas na"ean odecriednBaja MOAHOE U
HeIlpephIBHOE ITOKPLITHE BeeX 9K30HOB reHa PAH, sx3on-
VHTPOHHBIX TPaHUIl ¥ KAIOUEBHIX (PAAHKUPYIOIINX
Y4aCTKOB, 4TO JeAaeT €€ IIPUTOAHON A4S HaAEKHOIO
BBIABACHNMS KaK 9K30HHBIX, TaK U  CILAQIICUHI-
acCOLMMPOBAHHLIX BapMaHTOB B paMKaX KAMHMIKO-

TeHeTM4YeCKOIoO aHaAl3a.
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3.2 Ouenka afpdexmugHocmu amMnAuGuKAyUy u
cexseHuposanusl yeresox yuacmios zena PAH

DKCIlepUMeHTaAbHas BaAM AL
pazpaboTaHHBIX IIpaiiMepOB IIPU  VCIIOAb30BaHUN
YHUPUIINPOBaHHBIX yCAOBUIL aMIIANpUKaImn

IIPOJEMOHCTPUpPOBajla BOCIPOM3BOAVIMOE IT0AyJeHIe

BCEX IIeAeBBIX aMIIAMKOHOB O3K1gaeMoil AauHbl Ha AHK
KOHTpOAbHOTO oOpasna (Pucynok 1). Bo Bcex peaxiusix

Habaozaaach BBICOKasI crerupUIHOCTD

aMrAnQuKanmy, HoJTBep>KAaeMasd HaAM4IeM

eAVHIYHBIX JOMUHUPYIOIIUX I10A0C 0e3 3HaYMMBbIX
ITOOOYHBIX IIPOAYKTOB.

Pucynox 1 - Baanaamis amnangukanmm 11e1eBbIX y9acTKOB reHa PAH ¢ mcrioab3oBaHIeM pa3paObOTaHHBIX IIpaiiMepOB

CexBeHUpOBaHIE
obecrieun1o

KOHTPOABHOTO  0ODpaslia
IOKpBLITHE  aHAAU3UPYEMbIX
y4acTKOB TIeHa M IIO3BOAMAO IPOBECTH JeTaAbHBIN
aHaAm3 BCell IleAeBOil II0CAej0BaTeAbHOCTH, BKAIOYas
IepeKpHIBAIONIeCs] PerrMoHbl, aMILAN(UIMPOBaHHbIE

II0AHOe

pasanmuyHpIMM  TIpaliMepHbiMM  napamu.  Kagectso
XpoMaTorpaMM XapaKTepu30BaA0Ch HaANIneM JETKIX U
OAHO3HAYHO  UHTEPIPETUPYEeMBIX  IIMKOB,  YTO

IoATBEp>KAaeT IIPUTOAHOCTb pa3pabOTaHHON ITaHeAU
IpaiiMepoB A4 JaAbHeMINero IIpUMeHeHM:s B
AVarHOCTUYEeCKMX U MICCAe]0BaTeAbCKUX 3ajadax.

3.3 Ouenka duaznocmuyeckoti agPexmusHocmu

A5 OLIeHK! AMarHOCTMYeCKOV ITPMMEHMOCTH
paspaboTaHHOTO TapreTHOIO MeToJa CeKBEeHMPOBaHILI
no CeHrepy OblAM McCAeAOBaHbI OOpa3Lbl TeHOMHONI
AHK, moaydyeHHbIe OT ceMbl, BKAIOYaIOIlell peOEHKa C
KAMHIYEeCKM YCTaHOB/AEHHBIM AMAarHO30M KAacCHYecKOil
Jennakeronypun 1 000X OMOAOIMIECKUX POAUTEAEIL.

AHaAu3 TOPOBOAUAU AASl KOAMPYIOIIUX Y4JacTKOB U
IpMAeXKalluX SK30H-MHTPOHHBIX TpaHui] reHa PAH c
UCII0Ab30BaHNeM pa3pabOTaHHOI MTaHeAU IpaiiMepoB 1
YHUPUITMPOBAHHBIX YCAOBUI aMILAM(PUKAITIN.

B pesyarprare anaamusa rocaesoBaTeAbHOCTeEN B
uccaesyeMoii ceMbe OBLAU BbIABAEHBI TPYU HYKA€OTUAHbIE
3aMeHHI B Kogupyioreii odoaactu rena PAH. ¥V pe6énka
(Child_25) Opram oOHapy>KeHBI ABe MUCCEHC-MyTal[uiu 1
Oo4Ha cuHOHMMMYHAs 3ameHa. [lepsas samena Oblaa
A0KaAM30BaHa B DK30HE 7 U COOTBETCTBOBaJla BapUaHTy
c.728G>A, mpuBoAsIIeMy K aMMHOKICJAOTHON 3aMeHe
p-Arg243GIn (R243Q) (Pucynok 2). B sTOM >Xe ®K30HE
Takke Oblaa BbIsiBAeHa 3ameHa ¢.735G>A, xoropas He
NPUBOAUT K W3MEHEHUIO aMUHOKMUCAOTBI ¥, TaKUM
obpasoM, mpeAcTaBAsieT cOOO CMHOHMMMYHBIN (silent)
BapuanT. Kpome Ttoro, npm anHaamuse sk3oHa 12 Obia
obnapyxen BapuanTt  .1238G>C,  BbpI3BIBAIOMIMIT
aMUHOKUCAOTHYIO 3aMeHy p.Arg413Pro (R413P).
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A)

[Feference
Beference-LR

Lccgcctocochoco oyt ygctgycot
F R L £ P T 4 5]

w Child 25

Child_25-7exon

W Father 21

Father_21-7exo

TCCGCCTCCRRCCTGTRECTGGCCT
TCCGCCTCCRRCCTGTREFCTGGCCT

LA ey

TCCGCCTCCRBCCTGTRECTGGCCT
TCCGCCTCCRRCCTGTRECTGGCCT

Dl

a @
c.728G>A c.735G>A
(p.Arg243Gln) silent

tacgacccatacaccc

E) Reference Ltckbtcagtte
Reference-RAh F o v v o]

P ¥ T

TCTCAGTTEC

TLHCGACCCATACACCC

w Child 25

Child_25-12exor

4,!1

Mother_22-12ex

IrCrcaAGrrc

2 L-L.-l- =
w* Mother 22 TCTCAGTTC
TCTrCcAGTTC

TACGACCCATACACCC

Al

TACGACCCATACACCEC
coCATACACCC

i
c.1238G>C
(p-Arg413Pro)

Pucynok 2 - PempeseHTaTHBHBIE XpOMaTOIpaMMBbI ceKBeHMpoBaHsa o CoHrepy BapuanTos resa PAH,
BBISIBAEHHBIX B ICCA€4yeMOJi ceMbe

ITpoBeaénHbIN ceMelHbINI aHaAU3 TTOKa3ad, 4To
BBLAB/A€HHbIe BapMaHTHl ObLAM YHAcAeAOBaHbI OT pa3HBIX
poanrezeir. Y orma (Father 21) Opiam oOHapy>KeHBI
BapMaHTHl ®K30Ha 7 — c.728G>A (p.Arg243GIn) un
c.735G>A (cmHOHUMMMYHAs 3aMeHa), TOTJa Kak y MaTepu
(Mother_22) ©Obl1 BbLIBA€H BapMaHT 9K30Ha 12 —
c.1238G>C (p.Arg413Pro). Takum obpasomM, y peO€HKa
U AeHTU(PUIPOBaHEI MICCEHC-
BapuanThl p.Arg243GIn n p.Arg413Pro, yHacaejoBaHHBIe

©)3%)/s IaToreHHbIe
COOTBETCTBEHHO OT OTLIa M MaTepy, YTO COOTBETCTBYeT
COCTaBHOMY IeTepO3UTIOTHOMY COCTOSIHMIO 110 reny PAH.
CuHOHMMMIYHAST C.729G>A,
pebGénka 1 OTIla, HacAeA0Balach COBMECTHO C OTIIOBCKMM
COITPOBOXK/aAach

3aMeHa BBIsSIBA€HHASI Y

aazeaeM U cama II0 cebDe He
M3MeHeHeM aMMHOKUCAOTHOM I10CAeA0BaTeAbLHOCTI
Oeaxa.

AHaan3 XpoMarorpaMM IIOATBEpAUA HaAUdye
BBIABAEHHBIX ~ HYKAEOTHMAHBIX 3aMeH BO BCeX
COOTBETCTBYIOIIUX OOpasllax M IIPOAeMOHCTPUpOBAa
YETKIUX, VHTEPIIPeTUPYEMBIX

OPUTOAHBIX A4Sl HAAEKHOM

MoAy4eHue
I10C/eA0BaTeAbHOCTEN],

naentudukanuy Bapuantos (Pucynox 3). YV pebéHka
BU3yaAN3MPOBaANCh Te€TepPO3UTOTHBIE IIMKY B IO3VIIUAX
00enx KAMHIYEeCK 3Ha9MMBIX MICCEeHC-3aMeH, TOrAa Kak
y KaXJOro M3 pojuTelell OINpeAeAsACs] TOABKO
COOTBETCTBYIOIINIL BapMaHT,

II0ATBEP>KAaAa0 OXIJaeMbIll MeHAeAeBCKUINI Xapakrep

ceMelHbIN 4qTO

Hacae40BaHVI.

B meaoMm, wuccaejoBaHme gaHHOM — CeMbU
110Ka3a40, 4TO pa3dpabOTaHHLIl METO/ CeKBeHIPOBaHM
no CsHrepy oOecrieunBaeT HagE€XHOe BLISBAEHME Kak
MIICCEHC, TaK ¥ CMHOHMMMYHBIX BapuaHTOB B reHe PAH,
a  TaKKe  II03BOASET IIPOBOAUTD
CerperalyoOHHbI aHaAu3 B ceMbe. BblABAeHHDBIT Yy

ITIOAHOCTBIO COOTBETCTBOBAaA

KOPPeKTHO
pebéHKa  TeHOTHUII
YCTaHOBAEHHOMY

KAaCCUYeCcKOl (PeHNAKETOHYpUM, 4UTO IIOATBepKAaeT
paspaboTaHHOrO

KAVTHNYECKOMY AVarHody

AVIaTHOCTUYECKYI0  IIPUTOAHOCTH
MeToga Aas MoaekyaspHou sepuduxamym PAH-

acconMIpOBaHHON (PeHNAKETOHYPUN.
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4. O0cyxaeHue

Hacrosmee ccle 0BaHmue
IIPOAEMOHCTPUPOBAAO ITPaKTUYECKyI0 ITPUMEHUMOCTh
paspaboOTaHHOTO TapreTHOIO MeTOJa CEKBEHUPOBAHILI
1o CsHrepy 4454 MOAEKYAspHOTo noarsep>xaenns PAH-
accouymposaHHON (Qpennakeronypun. IIpeaaosxeHHbIN
I10AX04 00ecIIedn BOCIIPON3BOANMYIO aMIIAV(PUKALIIO
U IIocAeAyroIiee

yuacTkos reHa PAH B yHUQUIMpPOBaHHBIX yCAOBMAX

CeKBEHUpOBaHIE BCeX I[eA€BBIX
IIIIP m mo3BOAMA YCHEIHO WAEHTU(UIIMPOBATh
KAVHMYECKN 3HaulMBble CeMeVHble BapMaHTHl Y TPUO,
BKAIOYABIIIEro IIpobaHja C yCTaHOBAEHHBIM AVIaTHO30M U
0601X OV1010TYECKUIX pOAUTEAET.

B pyruHHON MOJAEKyASIpHOW  AMarHOCTHKe
Hac/AeACTBEHHBIX 3a0o/eBaHMII caM (paKT YCIIeIHO
aMriAnQuKanMy IeJ1€BOro  y4dacTKa He  sBASETC
AOCTaTOUHBIM KpUTEpMeEM aHaAUTUUEeCKON ITPUTOAHOCTI
MeToJa. JmarHocTudeckasl I1€HHOCTh CEeKBeHUPOBaHI
o CsHrepy omnpegeasieTcss He ToAbKo Haanunem ITLIP-

IIpOAYKTa, HO u BO3MO>KHOCTBIO I104y4aTh
BBICOKOKa4YeCTBEHHbIEe ABYHaIIpaB/A€HHbIE
I10CA€eA0BaTeAbHOCTII, YBEpE€HHO WMHTEPIIPpETUPOBATDh

HYKAEOTHAHBIE IIO3UMLIMM BOAM3M DK30H-MHTPOHHBIX
TpaHMl] ¥ MMHMMMU3UPOBATh IOTEPIO0 KAMHUYIECKU
3HauMMOoll MHQpOpPMAIUU B yJacTKaX, IPUAETalonX K
KpasiMm ureHms. Jas treHa PAH »T0 1mMMeer ocoboe
3HayeHue, IIOCKOABKY €ro SK30HBI pPa3AndaloTCs 10
AAUHE, a IpuAeXxalyue MHTPOHHBIe — 004acTu
XapaKTepU3yIoTCs HEOAHOPOAHBIM
110CAe40BaTeAbHOCTHBIM KOHTEKCTOM, YTO MOXKEeT BAUATD
Kak Ha »¢dexrnBHOCT, amnandukanymy, Tak U Ha
KauecTBO MHTepIIpeTaluy 11ocae40BaTeAbHOCTEl .

C MeToauyeckol TOUKM 3peHust padpaboTaHHas
IaHeAb IIpaiiMepoB 00JajaeT psAAOM ITPaKTUYECKUX
IIpeuMYyILecTs 1o CpaBHEHUIO c panee
onyOaukoBaHHBIMU cxeMaMu aHaanusa PAH. B oramune
OT HPOTOKOAOB, B KOTOPBIX AAsf OTAEABHBIX DK30HOB
TpeOyeTcsl MHAUBMAYaAbHash OINTUMU3AINSA YCAOBUI
0AX0Z,
UcroAn3yeT yHuuuuposansot pexxum [P aas Beex
yhpouiaer
2abopaTOPHYIO peaau3allii0 MeTOJa ¥ IIOBBIIIAeT ero
[25]. Paa
MOIYASIIMOHHBIX MCCAEAOBaHUI, TakXKe IIPUMEHSAN

amrandukanuy, IMNpeAAOKEeHHBII  HaMMU

aMIIAMKOHOB, qTo CymeCcTBEHHO

BOCITPOM3BOAMMOCTD KPYIIHBIX
metoz Conrepa a4s ckpunuHra sapuantos PAH, ognako
VX IIPOTOKOABI 4acTo TpedoBaan AndpepeHIpoBaHHbIX
TeMIIepaTypPHBIX YCAOBUI AASI Pa3HBIX DK30HOB [26].
Kpome
obecrieunBaeTr

TOTO, pPeAA0KeHHBIN AV3aiiH

pacmnpeHHoe IIOKpbITHE DK30H-

VHTPOHHBIX I'PaHUII, YTO BBITOAHO OTAMNMYAET €TI0 OT psaa

IIPOTOKOA0B, OPVEHTHPOBAHHBIX IIPENMYIIeCTBEHHO Ha
Kogupyoomue obaactu [27,28].
HaCTOsAIEM  MCCAeJOBaHUNU

PaspaboranHbni B
AV3ariH panimMepoB

npeaycMaTpumsal nx pa3Mmenienne Ha OoabIIEM

KOAVIPYIOITUX
(¢pparmMeHTOB, YTO IO3BOANAO OOECIIEUNTDH PaCIIpPeHHOe

VAAACHUN oT aHaAM3UPYEMBIX
HOKpPBITIE DK30OH-MHTPOHHBIX T'PaHUI] U HPpUAEKaIX
HeKOAUPYIOIINX ITocAejoBaTeAbHOCTel. Takoil IoAXoA
yMeeT IHpaKTUYecKoe

3HadYeHne He TOABKO A4s

ITOBBIIIIEHST HaAé)KHOCTI/I VHTepIIpeTannumn

KAaCCUYEeCKMX 9K30HHBIX BapMaHTOB, HO MU A4S
IIOTEHII1aAbHOTO rayOOoKMx
VIHTPOHHBIX BKAIOYasl,
Hanpumep, BapuaHT c.1065+241C>A, accoltunpoBaHHbIN
¢ obpa3oBaHueM IICeBAODK30Ha AanHOI 81 HykaeoTua

[29].

BbIIIBAEHNSI  OTAE€ABHBIX

ITIaTOT€HHBIX M3MEHEHUT,

Vcnoap3oBanne pa3paboOTaHHOTO IIPOTOKOAA
II03BOAMAO BBIABUTH Y IpoDaHAa ABa KAMHUIECKN
3HAuUMMBIX BapmaHTa TreHa PAH — ¢728G>A
(p.Arg243GIn) u ¢.1238G>C (p.Arg413Pro) — B
COCTOSIHIM COCTaBHOM TIeTEePO3UTOTHOCTU C YETKO
IIpOCAeK/BaeMOll poauUTeAbCcKOi cerperamueii. Oba

BapmaHTa OTHOCATCs K IIaTOr€HHbIM aaaensiM,
acCconmMMpOBaHHBIM  C (l)eHI/IAaAaHI/IHFI/I,ZI,pOKCI/I/laSHOI7[
HeAO0CTaTOYHOCTBIO, u IIOAHOCTBIO COOTBETCTBYIOT
MOAEKY A1 pHOI;I OCHOBe KJAacCU4IecKon

¢pennakeronypun. C KAMHMKO-TEHETUYECKON TOUKU
3peHMs AaHHBIA pe3yAbTaT MMeeT IPMHINIIMAJABHOe
3HaYeHue, ITOCKOABKY AeMOHCTPUPYeT, 4TO
paspabOTaHHBII ITPOTOKOA oODecrieunBaeT He TOALKO
TOYHOE BbIsIB/A€HIE ITaTOTeHHBIX 3aMeH B KOAMPYIOIIUX
PAH, w©HO m
ycTaHaBAMBaTb WX

y4acTKax II03BOAsIET KOPPEKTHO

aalelbHoOe IIPpOVMCXOXXKJEeHNe B

CeMelfHOM KOHTEeKCTe, YTO OCOOEHHO Ba’KHO A4s
MOATBEPKAEHIUS ayTOCOMHO-PELIeCCUBHOIO XapakTepa
3aboaesanusi. CeMeliHblil popMaT BaauAaL NN ABASETCS
0cobeHHO MH(POPMATUBHBIM AAsl OLIEHKM KAVMHIYECKO
MPUMEHUMOCTH AMarHOCTUYECKOIO MeTOAa B IeHeTHUKe
MOHOI€HHBIX 3ab0o/eBaHmnii, " IIOAOOHBINI IIOAXOA
IIMPOKO MPUMEHSETCS B COBPEMEHHBIX MCCAeOBaHUsX
[30].

Bapmant ¢.728G>A (p.Arg243GlIn) otHOCHTCS K
91CAY XOPOIIO OXapaKTepM30BaHHBIX MaTOTeHHBIX
aaaeaevi rena PAH U HeOAHOKpaTHO ONMCHIBAACSI Yy
MalMeHToB ¢ (PeHNAKeTOHypuel, OCODeHHO B
BOCTOYHOA3MATCKUX MOMYASIUAX, BKAIOYAs KUTACKYIO,
rAe OH sBAseTCS HamboJAee YacTBIM BapUAHTOM C
vacroront aazaeast 13,8-17,7% [31,32].

KPYITHBIX KOTOPTHBIX MCCAE€JOBaHUI, AAHHBLI BapMaHT

Ilo aaHHBIM
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CcTabMABHO BBIABASIETCS B COCTaBe Kak TOMO3UIOTHBIX,
TaK 1 KOMIIaYHA-TeTepO3UIOTHBIX TI€HOTUIIOB Yy

IIallVI€EHTOB C KAVTHIITYEeCKIN BBID a>KeHHOI

runepdeHnlalaHHeMIel, 4YTO IIOATBEPIKAAeT €ero

YCTOMYMBYIO aTOT€HHYIO 3Ha4MMOCTb [33].

B cBoio ouepeap, BapmanT c.1238G>C
(p-Arg413Pro) npeAcTaBAseT coboit XOpOIIO
AOKYMEHTUPOBaHHBIN ITaTOTEHHBII aaaean,

AOKaAU30BaHHBI B AUCTAABHOM 4YacTU KOAUPYIOLIEN
nocaeaoBareabHoct reHa PAH. I'To gaHHBIM OTA€ABHBIX
NCCAEAOBAaHUN  KUTaMCKUX

Koroprt ITalIMMI€eHTOB C

CIDEHMAKQTOHpreﬁ, \Zl,aHHBIIZ BaplmaHT MOKET COCTaBAsITh

0K010 4,6% cpeayt BEIIBASIEMBIX MyTaHTHBIX aslaeeit [34].

5. BeiBOABI
IIpeaaosxennslit IIPOTOKOA SIBASIETCS
BOCITpOM3BOAVIMbBIM, AOCTYITHBIM n KAMHN4YeCKn
MHPOPMaTUBHBIM MeTO40M MOAEKYAsIpHOM

auarHoctTuku PKY 1 MoXKeT WMCHOAB30BaThCS Kak
CaMOCTOATEABHBII MHCTPYMEHT U AASl IIOATBEPIKAEHUS
Ppe3yAbTaToB APYIVX IIOAXOAOB.
Kon@ankr marepecos: OTcyrcTByeT.
®dunaHcupoBanme: lccaes0BaHne BHITOAHEHO

npu ¢uuaHcoBoit 1oAgepxke Komwurera Haykm
MI/IHI/ICTepCTBa HayKn u BBICITIETO O6paSOBaHI/I§I
Aurepartypa

Taxum o0pa3oM, pa3paOOTaHHBIA TapTeTHLIN
MeToZ, CEeKBeHNPOBAHIS 1o

BBICOKYIO

Courepy
POAEMOHCTPUpPOBaA aHAAUTUYECKYIO U
KAVHNKO-AVATHOCTNUYECKYI0 MH(POPMaTUBHOCTL  IIPU
aHaanse reHa PAH u noarsepama cBOIO INPUTOAHOCTD
AAsl MOAEKyAsIpHON Bepuuranuy ¢$eHNAKETOHYPUN,
BBIABAEHMSI KAMHUYECKM 3HAaUMMBIX HYKA€OTUAHBIX
3aMeH U IIpOBeJeHUs CeMeHOTO CerperanyoHHOIO
aHaam3a. C y4yéTOM OTHOCUTEABHOM JAOCTYIIHOCTH,
BOCIIPOM3BOAVIMOCTY ¥ METOAUYECKON IMPO3PayHOCTH
AAHHBIN II0AXOJ, MOXKET IIpeACTaBAATb NpaKTUYeCcKMit
MHTEpeC AAsl KAMHUKO-AVAarHOCTUYECKUX AabopaTopuii,
BBIIIOAHSIONIINX  aHaAU3

OTA€ABHBIX T€eHOB Ipu

HacCaeACTBEHHBIX 3aD0€eBaHMsIX.

Pecriyoanku Kaszaxcran B
BR24992881
IIPOTEOMHBIX TeXHOAOTHUI AA5 AMArHOCTUKI COIMaAbHO
3HaYMMBIX 3a00aeBaHuii B Pecrrybanke Kasaxcran».
Bkaaa asTopos: Konuenryaamsaumsa - Al
Metoaoaorus - AK, 4K, A.A, u M. b.; (opurnHaapHas
yepHoBast moAroroska) - M.®. n A.Ill; Harmucanue (0o630p
u pegaktuposanue) - A.K,, 4.K., A.A. u A.IIl. Bce aBTOpHI
MpounTaay ¥ O400puAM OKOHYATeABHBII BapMaHT

pamkax rpanta JVIPH
«Pa3paboTKa KAETOUHBIX, T€HOMHBIX U

PYKOIINCH M COrAaCmANCH C €TO COAEP KaHMEM.
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Tyiinaeme
Kipicrie. ®ennakeronypusa (PKY) - PAH reniniH maToreHAik HyckadapbiHa ©OalidaHBICTBI (peHNAalaHVH
aAMaCybIHBIH ayTOCOM/bI-PeLIeCCUBTI OY3bIAYBL Tennin aA1eAbAIK reTeporeHAiairi, COHpal-aK,

ruriepeHnlalaHNHEMILIHBIH 9pTYpAi popMasapblH aKbIpaTa AMarHOCTHKaAay KasKeTTidiri MoAeKyaaablK AeHrelide
pacrayanl Taaarn eteai. Ocel TyprblgaH aaranaa, CoHrep aici OOMbIHIIA CeKBeHUpP A€y TeHeTUKAABIK BapuaHTTapAbl 4941
aHBIKTayAa, COHAall-aK OTOAChIABIK TalAay JKYpridyAe KOAXKeTiMAi api ceHiMAl a4ic peTiHAe ©3 MaHBI3bIH CaKTall KeAeai.

3eprreyain Makcatel: PAH reninin 0apablK KoAgTayInbl DK30HAAPBIH SK30H-MHTPOH IIIeKapaJapbIHbIH
KeHelTiareH >KaObHAbICBIMeH KaMTUTHIH ITTP skone Conrep OolibIHINIA CeKBeHMpPAeYAiH OipbIHFaiilaHFaH XaTTaMachiH
93ipaey >koHe BaAMAalysiaay.

Matepuaagap MeH aaicrep. 3eprrey OapriceiHga PAH reninin 13 9K30HBH aMiianduKausilayra apHaraH
31 mpaiiMepJeH TypaTbiH apHaiibl I1aHeAb 93ipAeHAl. ATaaraH IaHeAb KypaMblHa 13-9K30HABI TOABIK KaMTy YIITiH
KabaTracaTelH aMIIAMKOHAap eHridiaai. ITTP peaxnusicer yirin 60 °C remnepaTypaga OipbiHralidaHraH JKardaiidap
KOAAaHBLAABL. O3ipAeHreH aaicTeMeHiH Tnimaiairi 5 AHK yaricinge, onbH imriHae 6ip oTOACBLABIK TpMOFa >KaTaThIH
yariaepae texcepiagi. Cexsennpaey sxymoicTapsl Applied Biosystems 3730x] maargopmacsiHaa xxyprisiaai.

HoaTtirxeci. 3epTrey HaTiKeciHe a3ipAeHreH ITpaliMepaep I1aHeAi 6apABIK HpICAHAABI aiiMaKTap AbIH Ky TideTiH
MeAllepAe >KOFapbl criennpUKaAbIK 9pi KallTadaHBIMABI aMIIAM(UKALVACEIH KaMTaMachl3 eTeTiHi aHBIKTaAAbl.
CexseHnpaey GapbIChIHAa aAbIHFaH XpoMaTorpaMMaJap >KOFaphl callaMeH CHIIaTTaAblll, TaddaHFaH pparMeHTTepAiH
TO/BIK, KAMTBLAFaHBIH, COHBIH iIlTiHAe KabaTTacaThIH aliMaKTapAbIH Aa CeHiMAil TypAe OKbLAFaHBIH KopceTTi. OTOaChLABIK
TpUOFa >KYprisiareH Taagay HoTUKeciHAe IIpoOaHaTa PAH reninin exi maroreHsi MmcceHC-BapMaHTBI Kypdeai
TeTepO3NTIOTaABIK KYJiAe aHBIKTaAAbL: C.728G>A (p.Arg243Gln) - 7-sx30H4a >koHe ¢.1238G>C (p.Arg413Pro) - 12-sk30HAa.
l'eneazorusiavlK Taajay aTaAfaH BapMaHTTapAbIH OipiH oKeciHeH, eKiHIITCIH aHACBIHAH TYKBIM KyaJaFaHBIH KOPCETTi.
ConrpIMeH KaTap, 9kedik aaaeapae c.735G>A CMHOHMMAIL aybICTBHIPYBI aHBIKTaAABL. AHBIKTaAFaH I€HOTHUII ITalIeHTTiH
KAVHUKAABIK TYPFbIAaH KONbIAFaH KaaccukaablK OKY aAuarHo3pIMEH TOABIK CoMKeC KeAill, YChIHbIAFaH dAiCTiH
AVaTHOCTUKAABIK KYHABLABIFBIH A9A€AAEAL.
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Kopreitbiaabl. Ocblaalia, YCHHBLABII OTBIPFAH XaTTaMa (PeHMAKETOHYPUSIHBI MOAEKyAaAbIK-TeHeTVKaABIK
AVaTHOCTMKAalayda >KOFapbl KaliTalaHBIMABLABIFBIMEH, KOAXKeTIMAiAiriMeH >XoHe KAMHMKAABIK aKIapaTTbLABIFbIMEH
epekiteaeHeai. bya agic agepbec AnarHocTMKaAbIK Kypaad peTiHAe Ae, COHAal-aK 0acKa 3epTTey ToaciadepiMeH aabIHFaH
HoTIKeAepAl pacTay MaKcaTblHAa Aa TUiIMAL KOAAAHBLAYBI MYMKiH.

TyiiH cesaep: ¢peHmakeToHypus, rumnepdeHnialannHeMus, 9K30MAbl ceksenupaey, AHK myrammsaapsx
TaaAay.
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Abstract

Introduction. Phenylketonuria (PKU) is an autosomal recessive disorder of phenylalanine metabolism caused
by pathogenic variants of the PAH gene. Allelic heterogeneity of the gene and the need for differential diagnosis of
forms of hyperphenylalaninemia require molecular confirmation. Sanger sequencing remains valuable as an accessible
and reliable method for variant verification and family analysis.

The objective of the study was to develop and validate a unified protocol for PCR and Sanger sequencing of
all coding exons of PAH with extended coverage of exon - intron boundaries.

Materials and methods. A panel of 31 primers was developed to amplify 13 PAH exons, including overlapping
amplicons for exon 13. Standardized PCR conditions (60 °C) were used. Validation was performed on five DNA samples,
including a family trio. Sequencing was performed on an Applied Biosystems 3730xl.

Results. The developed primer panel ensured reproducible and highly specific amplification of all target
regions of the expected size. Sequencing demonstrated high-quality chromatograms and complete coverage of the
analyzed fragments, including overlapping regions. In the family trio, two pathogenic missense variants of the PAH
gene in a state of compound heterozygosity were identified in the proband: c.728G>A (p.Arg243GIn) in exon 7 and
c.1238G>C (p.Arg413Pro) in exon 12. Family analysis showed that the c.728G>A variant was paternally inherited, and
.1238G>C was maternally inherited. Additionally, a synonymous substitution c.735G>A was identified in the paternal
allele. The established genotype fully corresponded to the clinical diagnosis of classical PKU and confirmed the
diagnostic suitability of the developed approach.

Conclusions. The proposed protocol is a reproducible, accessible and clinically informative method for
molecular diagnostics of PKU and can be used both as a standalone tool and for validation of results obtained by other
approaches.

Keywords: phenylketonuria, hyperphenylalaninemia, exome sequencing, DNA mutation analysis.
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Pe3omMme

BBeaenme. Xponudeckasg oOcrpyktusHas 0oae3nn aérkux (XObBA) spasercs
MyAbTU(AKTOPHBIM 3a004eBaHNeM, B TIaTOreHe3e KOTOPOTO BasKHYIO pOAb UTpaeT
B3anMOJelicTeiie  (PaKTOpOB
npepacroaoxkeHHoctu. Ocobyi0 3HAUMMOCTh MMeeT U3ydeHNUe TeHeTUJIecKMX

OKpy>KaloIem  cpeAbl U TeHEeTUYeCKONn
OAVMMOP(U3MOB TI'€HOB LNMTOKMHOB, PETyAUPYIOIINX BOCIIAAUTEABHBIN OTBET,
0CODEHHO B YCAOBISIX IIPO¢ECCHOHAABHOTO BO3AEVICTBILI IIBLAEBBIX a3PO304€A.
Ileap. BrLiBAeHNe TreHeTMYECKUX MTOAMMOP(U3MOB B TeHaX WHTEpPAEKIHOB,
accoITMMPOBaHHBIX C XPOHMYECKOI OOCTPYKTUBHOI 001€3HBIO AETKNX, Y IIaXTEPOB,
IOABEPTAIOLIIXCS BO3AEIICTBUIO ITBLAEBLIX a9PO30A€I.

Metoapl. B aanHOe 1ccaesoBaHMe OBLAM BKAIOUEHBI 89 ITaXTepOB ¢ KAMHNYECKN
moaTsep>KAeHHEIM AnarHo3zoM XObB/l m 100 paOOTHMKOB YIOABHBIX HIAXT 0Oe3
MaTOAOIMU ABIXaT€ABHO CUCTEMBL.
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PesyabraTel. B HameMm wmccaeaoBaHmMm —oOIpejeseHBl MOAMMOP(PU3MBL  CO
CTaTUCTMYECKN 3HAYMMBIMI acCOLMaIsMu ¢ puckoM passutist XODb/ (rs1143633
rexa IL1B (OR=1,59; 95% CI: 1,03-2,46; p = 0,04), rs1524107 rena IL6 (OR=2,41; 95%
CL: 1,404,16; p=0,001) n rs2066992 (OR=2,02; 95% CI. 1,19-3,41;, p=0,008)).
leHOoTMIIHEIN aHaAM3 IOKa3aa JAOCTOBEpHbBIE accolualuy AAs TeTepO3UTOTHBIX
BapnaHToB 151143633 (OR=1,92; 95% CI: 1,08-3,43), rs1524107 (OR=2,32; 95% CI:
1,18-4,54) 1 152066992 (OR=1,80; 95% CI: 0,95-3,44), aro yKa3bIBaeT Ha BO3MO>KHBIN
AOMIHAHTHBIN AU CBEpXAOMMHAHTHBIN XapaKTep BAMSHIS aAleleil.

BoiBoabl. IloaydyeHHble pe3yabTaThl CBUAETEABCTBYIOT O 3HAaUMMOM POAU
reHeTNYeCKMX (PaKTOPOB, CBA3AHHBIX C PeryAsilyell BOCIIaAUTeABHOIO OTBETa, B
¢popmuposanun npegpacrnoaoxxenHoctu K XOb/ y miaxTépos. BrriBaeHHbIe
MOTYT
MOA€KyASpHO-TeHeTUYeCKIX MapKepOB pUCKa U UCIIOAb30BaThCs AAs pa3padOTKU

HOAI/IMOpCl)I/ISMbI paccMaTpmBaTHCA B KayecTBe ITIOTEeHIMaAbHBIX

IIepCOHAAMBUPOBaHHBIX ITIOAXOAO0B K HpO(l)I/IAaKTI/IKe n paHHeﬂ AVNATHOCTIIKEe

mpodeccroHaAbHbBIX 3a00/1€BaHNIT OPTaHOB ABIXaHVIA.

KaroueBbsie caosBa:

XOb/, reHeTnueckuit MOAMMOP(PU3M, WHTEPAEVKIHBL,

YroAapbHasl I1bIAb, IIIaXTépI)I.

1. BBeaenue

Passutne mnpodeccnoHaabHBIX  3a004eBaHMI
OcTaércsl OAHOM M3 HamboJee 3HAUMMBIX MeJAUKO-
COIMAaABHBIX ~ ITpODAEM  COBPEeMeHHOIO  ODIllecTBa,
OKasplBas CyIeCTBeHHOe BANMSHME He TOAbBKO Ha
COCTOsIHME 3/0pOBbsl pabOTaIOIIero HaceAeHus, HO U Ha
COIIMaAbHO-BKOHOMIYECKYIO CTabMABHOCTh TOCYyAapCTBa
[1]. B ycaoBusax MHAYCTpMAABHOIO Pa3BUTHSI OCOOYIO

aKTyalbHOCTDb HpI/IO6p eraloT 3a00/eBaHIsI OpraHoB

ABIXaHUA, 00yCcA0BAEHHbIE BO3elICTBIIeM
IIPOU3BOACTBEHHBIX adPO304€eIi.

Ilo  aanabpiM  BcemmpHoit  opraHmsanum
34paBOOXpaHeHMsI,  XPOHMYEeCKMe  pecrnyupaTOpHbIe

3aboaepanuss B 2019 rogy craam Tperbell IpPUUMHON
CMEPTHOCTU B MMpe U IIpUBeAr HNpuMepHO K 4,0 Man
A€TaAbHBIX UCXOAOB, 3 KOTOPHIX OKOA0 3,3 MAH ObLAK
cpsa3anbl HertocpeacTseHHO ¢ XOb/1 [2—4]. ITo onenxam
SIUAEMUOAOTUYECKUX  WUCCACAOBAHUN, XPOHUYECKON
pecrmpaTopHoIi IaToAoruelt crpagaior 6oaee 454,6 Max
4YeZ0BEeK BO BCEM MMPe, U3 KOTOPHIX 0KO40 212,3 man
npuxoautcs Ha XOBA [4]. Ilpornos skcnepros BO3
CBIAETeABCTBYET, UTO XpOHMYeCK!e 3a001eBaHus AeTKIUX,
XOBb4, acTMy,
3a001eBaHms

K qumcay KOTOPBIX OTHOCAT

ITHEBMOKOHMO3BI, ~ MHEepPCTUIIMaAbHbIe
A€TKMX, AeTOYHBIN CApKOMUA03 U APYTUe CTaHyT He TOABKO
CaMOJ1 PpacIIpOCTPaHEHHOV MaTOAOTMEN B CTPYKType
obmrei1 3a0041€BaeMOCTI HaceAeHIsI, HO 3HAaYMTeAbLHLIM
Oopemenewm [5].

Aas Peciybankn Kaszaxcran gannas rnpobaema
MMeeT OCOOYIO aKTyaAbHOCTB, YTO OOYC/A0BAEHO BEICOKOI
Aoaen

TOPHOAOOBIBAIOIIEI ¥ MeTaAAypIMIecKolt

MNPOMBIMAEHHOCT B CTPYKTyp€ ODYKOHOMMKI CTpPaHBbI.

PaboTHMKM ®THUX OTpacaeil, OCODEHHO IIaxTEpEI,
AAUTEABHOEe  BpeMs  IIOABepraioTcs  BO3AEVICTBUIO
YTOABHOM u KpeMHe3eMcoJepKale IIBLAN,

XapaKTepU3YIOIIENCsl BhIpa’keHHbIMM  (PpUOPOTEeHHBIMU
cpoiictBaMn [6]. Ilo gaHHBIM cTaTMCTUMYECKMX OpPTaHOB
Pecriyoanku Kasaxcran, B 2023 roay okoao 410,3 TsIc.
Yye/10BeK OBLAM 3aHSTHI BO BPEAHBIX U HEDAATOIIPUSTHBIX
YCAOBUAX TPyAa; IpU BTOM 0Ooaee TpeTu pabOOTHMKOB

IOJBEPTaAlnCh BO3AEICTBUIO TIOBBIIIIEHHO
3allBLAEHHOCTY U 3ara3oBaHHOCTU paboueli 30HHI [7]. B
CTPYKType npodeccroHaabHOM 3aboaeBaeMOCTHU
3abo/eBaHIsI, 00yCA0BAeHHbIe BO3A€lCTBIEM

IIPOMBIIIAEHHBIX a®PO030€i, 3aHNMMAaIOT BeayIlee MeCcTo
U CcOCTaBASIOT 0K040 40,4% Bcex 3aperncTpupOBaHHBIX
caydaeB Ipo¢peccroHaApHON martoaornyu. Hamboaee
IbIAEBBIX

BBICOKITA YpOBEHb  PacCIIpOCTp AHEHHOCTU

3a004epaHNil OPOHXOAETOYHON CHUCTEMBI OTMeJaeTcs

cpeau  paOOTHMKOB  YIOABHOI ¥  TOPHOPYAHOI
IIPOMBIIIIAEHHOCTY, 4TO CBA3aHO C  AAUTEABHBIM
poQeccroHaabHbIM CTaskeM u XPOHMYECKIM
BO3JEMCTBYEM BBICOKMX KOHIIEHTpaLUil a®pO30ABHBIX
gactut [8].

Caeayer OTMETUTE, 4TO opunmaapHast
CTaTUCTUKA po¢eccroHaABHOI 3ab001eBaeMoOCTI

3a4acTylO He OTpa’kaeT peaAbHYIO paclpOCTPaHEHHOCTh
AETKUX,
caydaes
HeAaTHOCTMPOBAaHHOM Ha paHHMX CTaAVX 3a00.1€BaHI

ITbLAE€BBIX 3abo0seBaHMII ITOCKOABKY

3Ha4YMTeAbHAasI 9acTh OCTaéTCs
[9,10]. TpaauioHHbBIE METOABI AVATHOCTUKM, TaKye KaK
CIIMPOMETPUsl, XOTA U IIMPOKO IIPUMEHSAIOTCA B
KAVHUYECKOV IIPAaKTUKE, MMEIOT ps4 OIrpaHUYeHUI,
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BKAIOYas HeJ0CTaTOYHYIO YYBCTBUTEABHOCTh Ha paHHUX
3aboaeBaHUsI U  HECIIOCOOHOCTH
HpeALIecTBYIOIIe
popMupoBaHMIO KAMHMYECKMX cumrTomos [11,12]. B

DTalrax BbBIIBASTD

MOAEeKyAsSpHBIE M3MeHeHs,
CBA3M C DTUM 0COOYIO aKTyaAbHOCTh IIp1oOpeTaeT IONCK

HOBBIX O1omMapkepoB paHHeTo BBISIBAEHILST
ITaTOAOTMYECKVIX U3MEHEHNIT B AbIXaTe ABHOM CUCTEME.
XpoHndeckast OOCTpyKTUBHasl 0OA€3Hb AETKMX
(XObA) n nmpodeccroHaabHO 00yCAOBAEHHEIE IIbLAEBBIE
3aboaesanmsa aérkux (113/1) mpeacTaBAsIOT  COOOII
C/AOKHBIe
¢popmuposanne

B3anMogeiicTeeM (akTOpOB OKpY>KaloIlell cpeAbl U

MyA bTI/ICl)aKTOpH bIe I1aTOAOINU,

KOTOPBIX OIIpeAeAseTcsI

TeHeTM4YeCKIX MeXaHUn3MOB MHAUN BI/IAyaAbHOﬁ

pocripuumMunsocTn. OJHaKO Ja’ke IIPM  CXOAHBIX
YCAOBVIX ITIPOQECCHOHAABHOTO BO3AENCTBUSA HE Y BCeX
pabotHuKOB popMupyeTcst 3a001€BaHIe, YTO YKa3bIBaeT
Ha BaXXHYIO poO4b AeTepMIHAHT,
OIlpeAeAAIOIIX UHAVBUAYaABHYIO peaKIUIo OpraHu3Ma
1 0COOEHHOCTV UMMYHOBOCIIaAMTEABHOTO OTBeTa [13].
CoBpeMeHHEbIE JICCA€A0BaHNS ITOKa3bIBAIOT, YTO
BapnabeAbHOCTD
MIBIAEBBIX  3a00JeBaHMIL
0byca0B1eHa TOAMMOpP(Ppr3MaMU TeHOB, YIaCcTBYIOIIIX B
peryasanum  BOCIIaJ€HUs, OKUCAWTEABHOIO CTpecca,
peMoAeAMpOBaHNUsI ~ BHEKAETOYHOIO  MaTpuUKca U
mportieccos aronro3a. CpeAy TakX TeHOB 0CO0Oe MeCTO

3aHVMalOT T€HBbI YaCTHOCTUN

TeHeTn4YeCKMX

kauHngeckoro TteueHust XObBb/A u

AETKUX MOXXeT OBITH

IIUTOKITHOB, B
uHrepAeitkuHoB (IL), KoTopble UTpaloT KAI04eByIO POAb B
peryasanum BPOXKAEHHOIO M ajallTMBHOTO MMMYHHOTO
OTBeTa B AbIXaTeAbHBIX Iy TsX [14].

I'enernyeckue noAnMop UMbl MHTEP AEVKIHOB
CITOCOOHBI MoAUPUIIIPOBATh VHTEHCUBHOCTD

2. MaTepmaa 11 MeTOABI

Ausatin uccaedosanus
Hacrosmnee
Jopmare
(case—control),
accolyanyi MeXXAy TeHeTIeCKIMHU I0AMOppU3MaMi

ncciaeaoBaHe BBIIIOAHEHO B

nccaea0BaHms  TUIIa <<C/ly‘-I&I7[—KOHTp 0Ab»

HaIlpaBA€HHOTO  Ha  BbIABAEHUE
TeHOB MHTepAeMKMHOB M puckom passutus XOBA y

PpabOTHIKOB YTOABHOM IPOMBIIITA€HHOCTH,
I1OABEPTaIOLIVIXCS BO3AEVICTBIIO IIBLAEBLIX a9PO30A€I.

B uccaedosarue OviAu  8KAOUEHLL 08¢ OCHOBHUIE

pynnol:
1. I'pynnma DmanmeHTOB C  YCTaHOBAEHHON
poQeccroHaAbHON ~ OPOHXOAErOYHON  IATOAOTHeN
(XOBA n/nan nsraessre 3a004A€BaHMST AETKUX);
2. I'pynma KOHTPOAs1, npeAcTaBAeHHast
maxrépamMu  0e3  KAMHMYECKM  IIOATBeP>KAEHHBIX

BOCIIAaAUTEABHON peaKliuy, CTelleHb
IIPOrpeccupOBaHNs

3aboaeBaHnsA. B yca0BMSIX XPOHMYECKOTO BO3AEVICTBILA

IIOBPE>KAEHNSL

AE€TOYHOV TKaHM WM  CKOPOCTb
IIBLAEBBIX a®PO304ell Takue TeHeTHdecKue pasAndist
MOTIYT OolpeAeAsITh UHAUBUAYaAbHYIO YyBCTBUTEABHOCTD
PpabOTHUKOB K pasBUTUIO podeccroHaAbHOM
OpoHX0AErouyHOM maToAorumu. B yactHOCTH, Yy AMI] C
oIpeseA€HHBIMI BapuaHTaMy reHoB IL HaGaogaeTcs
0o0.ee BbIpa>keHHBII BOCIIaAUTEABHBIN OTBET, YCUAEHHAs
akTMBamysl Makpodarop ¥ HENTPOPUAOB, a TakkKe
IIOBBIIIIEHHAsI TPOAYKIIVSI peaKTUBHBIX (POPM KICA0POJa,
9TO CIIOCOOCTBYET pa3BUTUIO OKICAUTEABHOTO CTpecca 1
peMoJeAnpoBaHUIO A€TOYHOM TKaHu [15,16].

HecMmoTpss Ha 3HauMTeAbHBINI IIporpecc B
naydyeHun mnartoreHesa XObB/, poab reHeTmMuyecKkmx
(JakTopoB B passBuTUM NPOPECcCHOHAABHBIX IIBLAEBBIX
3a001eBaHMII AETKMX OCTaéTCsI HeA0CTaTOYHO U3YYeHHOIA.
B wactHOCTH, OrpaHNYeHHOe KOAMYECTBO MCCAeA0BaHMIA
TIOCBSIIIIEHO aHaAuU3y oANMOp¢Ppu3MOB TeHOB
MHTEPAEVKMHOB y pabOTHMKOB T'OPHOAOOBIBAIOIIIEN
IIPOMBIIIAEHHOCTY, TIOABEPIaloIuxXcsl AAUTEABHOMY
BO3JEVICTBUIO  IIBIAEBBIX  aBpPO30J€IL.
reHeTMYeCKX MapKepOB BOCHPUMMYMBOCTY MOKeT
CII0cOOCTBOBATh O0/€e TOYHOV MAEHTU(UKALII TPYIIIT
TIOBBIIIIEHHOTO pucKa 174 paspaboTke
I1epCOHAAM3UPOBaHHBIX npodpraaKTIIECKIX
MeponpusaTuit. B cBsA3u ¢ STUM I1eAbI0 HACTOSIIEro
JMICCA€AOBAHMS  SIBASETCS  BBIIBAEHUE T'€HeTUIECKUX
HOAMMOPPU3MOB B
acCOLIMMPOBAHHBIX  C
004€3HBI0  AETKUX,

BO3AEVICTBUIO ITBLAEBBIX aBPO30A€IL.

BrrsiBaenne

reHax VHTEPAEMKIHOB,
XPOHIYECKO!  OOCTPYKTMBHOI

y IIaxXTépoB, IIOABEPTaIOIIMIXCS

3a004eBaHNil OpPTaHOB ABIXaHMU:, COIOCTAaBUMBIMU IIO
1101y, BO3pacTy 1 IIpo¢ecCrOHaABHOMY CTaXy.
QopMupoBaHue TPYIIl OCYIIECTBAAAOCh Ha

OCHOBE  JAHHBIX IIepUOANYECKIX MEeAVITMHCKIIX
OCMOTpPOB PaOOTHMKOB YTOABHBIX IIaxT. Bce yyacTHUKM
NpOIIAY aHKeTMpOBaHMe I KAMHMKO-A1aboOpaTOpHOe
obOcaegoBaHme. Y Ka’KAOTO y4JaCTHMKA ITPOM3BOAMACS
3a00p BEHO3HOI KPOBU AAsl IIOCAEAYIOIIeTO BBhlAeAeHIs

renomuoi1 AHK u nposegenns mmpokorenomuoro SNP-

reHOTUIIMPOBaHLS.

Uccaegopanmme  HOCMAO ~ OAHOMOMEHTHBIN
(momepeunsIIt) Xapakrep C I10CAEAYIOLIIM
MOA€KYASIPHO-TeHe TUYeCKIM u CTaTUCTUYIECKUM

aHAAM30M ITOAYYEHHBIX JaHHBIX. OCHOBHBIM MCXOAOM
MeXAy
OJHOHYKAeOTUAHBIMU TToauMopduaMmamu (SNP) renos

SIBASLAOCH BBISIBAEHIIE accoLmarmi
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VMHTEpAENKMHOB I HaaAnumeM IIpo¢ecCcrOHaABHON
OPOHX0AETOYHOI! ITaTOAOTUIL.

Dopmuposarus zpynnvl UCCALO06AHUS

Ilposeaenne wnccaegoBaHuss ObLIO 0A0DOpeHO
/JokaapHoin komuccuenn o omostuke PITI na ITIXB
«HVI xypopToaornu 1 MeAMIIMHCKON peaduAUTaLIII»
(mporokoa Ne 10-2024 ot 18.10.2024). Jo BkAIOUeHM: B
uccleAOBaHIE BCEM yJacTHMKaM Oblaa IIpeAocTaBAeHa
rnoagpobHast MHpOpManysl O LeAIX U 3ajadax padOTEL
I10C/le YeTo OHU IIOAINCAaAN 400pOBOABHOE MIChMEHHOE
yuactue. Bce
Y4aCTHUKU MICCAeA0BaHUA IIPOXOAUAN aHKETMPOBaHIE.

I/IH(I)OPMI/IPOBaHHOG coraacme Ha

COop aHKeTHBIX AaHHBIX IIPOBOAMACS Ha Oase

COVICIIOAHUTEAS HTII Hay4HOI AabopaTopum
podeccroHaAbHOM 1aTOAOIMI, Hay4HO-
MCCAeA0BaTeAbCKON CaHUTapPHO-TUTMEHNYeCKO

aabopatopun n  kamHuku HAO «HOIT u II3».
Counoaornyeckuii (aHKeTHBIN) OIpoc OblA IIpOBedeH Y
maxtepos u mnaiueHTos ¢ XObB/l, KOTOpBIT BKAIOYAA
IacIIOpTHBIE JaHHBIE, BOIIPOCHI O HaAUYMU CeMbU M
KayecTBa O KMUAMIIHBIX YCAOBUMI, HaAM4dusi BpeJHBIX
IpMBBIYEK, OpTaHM3AIUU ¥ yCAOBUI Tpyaa, Tpaduka
pabor, kaa100 Ha HeDAaronpusATHOE BO3JAENCTBIE
BpeJHbIX PaKTOpOB TPy4a, uncla U Xapakrepa cAydaes
HeTPyA0CIIOCOOHOCTH 3a ITocAejHue 3 roja.

®opmuposaHne mccaelyeMbIX IpyII
OCYIIIeCTBAsSAOCh Ha OCHOBaHUU AAHHBIX
MeprOANYECKUX MeAMUIIMHCKUX OCMOTPOB PabOTHMKOB
yroapHbix maxt «CapaHckas», uMenu KysemOaesa u
nmenn Kocrenko.

Kpurepusmmu BKAIOUeHUs B TPYIILY IIaXTEPOB
SABASIAVIC: MY>KCKOM 1104, Bo3pacT 29-44 aeT, cTax
paboTHI B ITIOA3E€MHBIX YCAOBUAX YTOABHOI IIaXThl 004ee
8 2T, BO3aelicTBIe ITPOM3BOACTBEHHOI IIBLAY C YPOBHEM
3aIIbLAEHHOCTU

aHaAn3a

paboueil  30HBI,  HPEBBLIIAIOIIUM

(IAK).

KPI/ITepI/I}IMI/I BKAIOYEHM:SI B TIpPYIIIly IIalIlMEHTOB C

npeAeAbHO AOITyCTUIMYIO KOHLEHTpanmIo

HpO(l)eCCI/IOHaAI)HI)IMI/I 3a004eBaHMSAMU AETKUX SIBASACE:

MY>KCKOM 1104, Bo3pacT 35-60 aeT u IIOATBEp>KAEHHOE

Haau4ue 11po¢eccroHaABHO OPOHX0.ErOuHOI
11aTOAOTUM.

KpurepusmMmu wuckaogeHuss u3 MUCCAEAOBAHMS
CUMTAAUCD! BPOXAEHHbIE ITOPOKMI pasBuTHs,
XpoHnYecKre 3ab0oJeBaHMsA B CTaAuM OOOCTpeHMs,
IICUXITYeCKIe PacCTPONICTBA, OCTpbhle MHQEKIMOHHEIe
3a00.2€eBaHmsL,

XpOHMYECKoe 3a0ynorpedaeHue

aAKOroaemM mAy HapKOTMYECKMMI  BelecTBaMn B

aHaMHe3e, IIOATBEP>XXAEHHBIE UMMYHOJAe(UIINTHEIE

COCTOsAHISI, OHKOAOTMYECKIe 3aboaeBaHIs B aHaMHe3e,

Apyrue
IepeHecéHHbIe

XpOHIYECKIe 3aboaeBaHs AETKIUX,

Xpypruieckne BMellaTeabCTBa Ha

ASTKMX MAM Cepalle, a Taikke IIPUEM MHIMOUTOPOB

aHTVIOTEH3MHITpeBpaIaloIiero
aApeH00.10KaTOPOB.
Buideaeriue zeriomnoii JHK

depmenta  u  f3-

C6op 06pas110B BEHO3HOM KPOBY OCYIIIeCTBAAAN
n3 aokresoro cruba 8 HAO «HammoHaAbHBIN IIEHTp
TUTVEHBI TpyAa U IPpo(eccHOHaABHEIX 3a001eBaHUIT» C
co0AI0A€HNEeM CTaHAAPTHBIX aCelTUYeCKUX IIpaBUA.
O0pas1ibt
aHTHKOATyASHTOM

KpOBI/I IIoMelgaanchb B
DATA u

cooTseTcTByOmMX ycaosusx (—20 °C) 4o mocaeayioniero

npobupku ¢
XpaHUAUCh  TIpU

Boigeaennss JAHK. Jdas Beiaeaenust renomnon /JAHK
MCII0AB30BaAu KoMMepueckuit Habop ReliaPrep™ Blood
gDNA Miniprep System (Promega, CIIA). Ilponieaypy
Beigesenns AHK npoBoanan B CTpOroM COOTBETCTBUM C
IIPOTOKOAOM, PeKOMeHAO0BaHHBIM Ppupmoit-
IIPOU3BOAUTEAEM.

KoamyecTBeHHYI0 1M KayeCTBEHHYIO OIIEHKY
noayyenHornn AHK mnposepsiam ¢ mcnoas3oBaHMeM
criekrpodoromerpa NanoDrop One (Thermo Scientific™,
Yoamem, Maccauycemc, CLIA) n dayopumerpa Qubit
(Invitrogen). YmcroTy mperapaToB OlLleHMBaAM IIO
D260/D280,
npuHuMas 3HadeHus 1,8-2,0 Kak COOTBETCTBYIOIIUe
BoicokoounirienHon AHK 1 A260/230 re menee 2-2.2.

Hlupoxozetiomroe SNP-zeromunuposarive

IMnpoxorenomHoe SNP-renoTunuposaHue
MPOBOAMAN C WCIOAB30BaHMEM MUKpPOMaTpUUIHON
naargopmsl Infinium Global Screening Array-24 v3.0
(Ilumina, Can-Auezo, Kaiugopnus, CIIA) Ha ckaHepe
[llumina iScan System. Jcrioab3oBaAacs crieryiaAbHBIA
aATOpUTM pabOTBl B COOTBETCTBMM C IIPOTOKOAOM

OTHOILIEHUIO OIITUYECKOM IIA0THOCTM

HPON3BOANTEAS. HopmaansosaHHbIe AAaHHBIE
U3BAEKaANCh ¥ 0OpabaTeBaAMCh €  ITOMOIIBIO
IIPOTrPaMMHOTO oDecriedeHsT GenomeStudio
Genotyping Module v2.0. Kayectso o00pa3nos

OLIeHMBAAOCh IIO0 YacTOTe OIpeAeAeHNUs TeHOTUIIOB C
ucrioar3opanneM aaropurma Call Rate > 0,95, a Taxke
0o0pasLbl C OTKAOHEHNSMM YPOBHS IeT€pPO3UTOTHOCTHU
Oo6paborka n
IOCAeAYIONINII  aHaAM3 JaHHBIX OCYIIeCTBASAUCH C

nan IIpr3HaKaMI ,ZI,y6/H/IpOBaHI/I}I.

JICIIOAB30BaHIEM CTaTUCTNYECKOTIO IIporpaMMHOIO

obecriedeHnss R, uro mnossoamao cpopMupoBaTh

BBICOKOKAQ4eCTBEHHBIN Ha6op TeHOTUIINYEeCKMX AaHHBIX,

HeoOXOAVIMBII AAs [IOAYYeHL AOCTOBEPHBIX
CTATUCTUYECKNX  Pe3yAbTaToB  IIpU  IIPOBeAEHNU
accolMaTUBHOIO aHaAM3a.
Cmamucmuveckuil AHAAU3 JAHHDIX
Cratuctiueckast obpaborka AAHHBIX

MPOBOAMAACH C UCIIOAb30BaHUEeM ITporpaMmMbl Microsoft
Excel 1 makera cratucrtnueckux meroaos. CoOoTBeTCTBIIE
pacripeJeaeHns TeHOTUIIOB B KOHTPOALHOM TpyIIIe
pasHOBecHIo Xapan—-BaitnOepra orjeHnBaAM ¢ IOMOIIBIO
Kpurepus  x2 PasHoBecue

(xm-xBagpar). Xapayu-
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BaitHOepra — ®TO reHeTmuyeckas MoOJeAb, COTAAacHO
KOTOPOIl B TONMYAANWM IIPM OTCYTCTBUM BHEIITHIX
BO3JEVICTBUIT (MyTanmii, OTOOpa, MMIpanum U Ap.)
YaCTOTHI aAAeAell I TEHOTUIIOB OCTAIOTCS ITOCTOSIHHBIMM
U3 IIOKOJeHIs B IToKoAeHue. 1Ipu nccaesoBanmsx case-
control pasHoBecne Xapau-BaiitnGepra mposepsiercs B
KOHTPOABHOI TPYIIIIe, OTKAOHEHVLT OT STOTO PaBHOBECILT
MOTYT CBUAETEABCTBOBATb O BAVSIHUM  Pa3ANIHBIX
¢akTopoB 1AM OImMOKax BLIOOPKIL.

3. PesyabTaThl

3.1 Xapaxmepucmuxa uccaedyemulx pynn

B  wuccaeapoBanme  Oplam BKAIOYEHBI 89
PpabOTHMKOB YTOABHOI! IIPOMBIIILAEHHOCTY C KAVHINIECKI
IOATBEP>KAEHHBIM AVarHO30M XPpOHIYECKOI
obctpykruBHOMI 60aesHnm  aérkux  (XObJA) u 100
paborHMKOB yroapHbIx maxt Peciydanku Kaszaxcran, He
uMeromux  3aboJeBaHMII  ABIXaTeABHBIX  IIyTell.
@opmupoBaHue IPyHIl IIPOBOAMAOCH Ha OCHOBAHMM
aHaAM3a MeAVILIMHCKOM AOKyMeHTallMi U pe3yAbTaTOB
KAMHUKO-(PYHKIIMIOHAABHOTO o00caeA0BaHILA.
XapaKTepucTKu y4acTHUKOB MccAeAOBaHIS
IpeJcTaBAeHbl B Tabautle 1.

Cpeannii BO3pacT ONBITHOM IPYIIILI ObLA BhIIIIE
u coctaBua 55.97+7.61 roga, Bo3pacT BapbupoBaa oT 39 40
75 aer. Crax paboTrel B  yraeao0bIBalOIIIen
IIPOMBIIIAEHHOCTH COCTaBAsIA OT 2 A0 43 aeT, cpeaHee
sHauenne — 25.448.2 roga, 4TO CBUAETEALCTBYET O
AAUTEABHOM 1ipogeccroHaABHOM BO3AelICTBUN
nbIAeBbIX  (aKTOpoB. BospacT KOHTPOABHONM TPYIIIIEI
cocraBua 37.1146.08 roaa (amanazon 27-59 aer).
IIpodeccuonaapHbIl  CTa’K  pabOTBI B YCAOBUAX
IIOA3€MHOI  400bIamM  yras cocrasua 9.3+7.2 roga
(amnarrazon 0.3-40 aeT).

YacToThl TeHOTMIIOB U aAJdeAeli  MeXAy
IpynmaMyu IIaMeHTOB ¥ KOHTPOABHOM BHIOOPKOM
CpaBHMBAAU C MCIOAb30BaHMeM Kputepus x? IImpcona.
AAs OLIeHKM CHUABI acCOLMaNI MeXAY MCCAe yeMbIMM
rnoAnMoppuaMaMy 1 PUCKOM pasBUTHs 3a00aeBaHNs
paccunTeBaan oTtHoeHne mancos (Odds Ratio, OR) ¢
95%  aosepureapHBIM  mMHTepBaaoM  (95%  CI).
CraTmcTidecky 3HAUMMBIMU CUYMUTAAM PAa3AUYUA TIPU
yposHe 3HaunMoctu p<0,05.

IIpn anaamse akTOpPOB pUCKa YIUTHIBAAC
cTaryc TabakoKypeHus. B omsrTHON rpymme 70 yeaoBex
(78.7%) Bme xypmam, 11 ueaosex (12.4%) sBaAsANCDH
KypuAbIIuKamy, y 8 9eaosek (8.9%) orMeyaaach BHICOKas
TabayHas Harpy3Ka. B KOHTPOAbHOII rpyIIIle KOAMYeCTBO
HEKYypsIIUX AI0AeN cocTaBulo — 57 deaosek (57.0%),
kypsammux — 31 uyeaoseka (31.0%), auma c Goaee
BBIpa>keHHOI TabauHOI Harpyskoit — 12 veaosexk (12.0%).
Taxum oOpasom, MexXay IpylnmnamMu pacipeseieHne 1o
cTaTycy TaDaKOKypeHIU: pa3Andaloch. B KOHTpoabHOI!
TpyIlIle OTMeYaloCh OoJee BBICOKas A0As KypsIuX U
AWUI] C BEIPA>KEHHOI TabavyHOI Harpy3KOIA.

CdopmuposanHas TpymIa XapaKTepusyeTcs
AAUTEABHBIM BO3elCTBYIeM
MBIAEBBIX ~ a®po30dell M HaAWdMeM  KAMHUYeCKU
HOATBEpP>KAEHHOMI
perpe3eHTaTUBHON A4S  M3YyYeHMs  TI'eHeTHYecKMUX

npodeccroHaAbHBIM
XOB/], 4qTO AeAaaer eé

JakTOpOoB  IIpeapacriOA0KEeHHOCTM K  Pa3BUTHUIO
XPOHIYECKOII OPOHX0AEIOYHOI I1aTOAOT M.
DTHMYECKUII COCTaB 00CAeAO0BaHHBIX  OblA
IpeACTaBAeH PeNMYIeCTBeHHO PYCCKIMU 1 Ka3axaM,
a TaKxKe BKAIOYa npeJcTaBuTeAe APYTHX
HalMOHaABHOCTeNl  (YKpaMHLBL,  TaTapbl,  HEMIIB,

Gea0pyCHl, TOASAKM, OAIIIKMPHL, YyBallll, y30eKu 1 Ap).

Ta6111/[ua 1 - OcHOBHBIE XapaKTepUCTUKN MccaeayeMbIX I'PYIIIT

XapaKTepucTuKu Ormsit, % Kourpoas, %
N 89 100

Cpeannii Bozpact 55.97 +7.61 37.11+6.08
HarmonaasHocts, n (%)

Pyccxue 45 (50.6) 52 (52.0)

Kasaxu 31 (34.8) 22 (22.0)

Tamapot 11 (12.4) 5(5.0)

Yrpaunuo 1(1.1) 7 (7.0)

Apyzue HayuonaroHocmu 1(1.1) 14 (14.0)
Craryc xKypenust, n (%)

Huxoz0a ne kypuau 70 (78.7) 57 (57.0)

Kypsam 6 nacmosuiee gpems 11 (12.4) 31 (31.0)

buisuiue xypurvuuxu 8 (8.9) 12 (12.0)
Craxx paboTHI 25.4+8.2 9.3+72
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3.2 Pesyrvmamul 2eHOMUNuposanus

Ha mepsoMm »rame anaamsa Oblaa IpoBedeHa
IIpoBEpKa pacripedeaeHnss reHOTUIIOB Ha COOTBETCTBUIE
M1
BapMaHTbl, HE COOTBETCTBYIOIINI€ PaBHOBECUIO XapAI/I-

pasHoBecuio  XapAnu-BaiinGepra. VICKAIOUUAN
BeitnOepra, a TakKe BapMaHTHI, B KOTOPBIX HEKOTOpPEIE
TeHOTUIIBI OTCYTCTBOBAAM AU IIPVCYTCTBOBAAM TOABKO B
OTAeaBHBIX cAydasx. Takum obpasom m3 41 BEIOpaHHBIX

SNP 29 mpoaeMOHCTpUpPOBaAN CTATUCTUIECK 3HAYMIMOE
OTKAOHeHMe OT pasHoBecus (p<0,05), u ObBLAU
WUCKAIOYEHBl U3 JaabHelirero aHaamsa (Tabauma 2).
OctaBmmecst MapKepsl COOTBETCTBOBAAM pPaBHOBECUIO
Xapan-Baitn6epra (p>0,05), uTto CBUAETEABCTBOBAAO O
perpe3eHTaTBHOCTIU

BbI60pKI/I n KOPPEKTHOCTI

TeHOTUIIMPOBaHNL.

Ta6anma 2 - Pactipeeaenme aaaeaest moauMop$usMOB TeHOB MHTep AeIKMHOB B KOHTPOABHOM IpyIIe

T'en rs ID In-exon | Alleles | Mutation(s) AA p (A) q @) X2 p
153024508 [A/C] Silent 0.99 0.01 0.0102 0.92
rs1518111 [T/C] Silent 0.25 0.75 6.418 0.0113
IL10 152222202 [A/G] Silent 0.455 0.545 28.756 <0.000001
153024493 [A/C] Silent 0.295 0.705 47.26 <0.000001
153024495 [T/C] Silent 0.065 0.935 0.483 0.487
152069739 [A/G] Silent 0.995 0.005 0.0025 0.96
151800925 EXON [T/C] Silent 0.181818 0.818182 3.395 0.065
151295686 [T/C] Silent 0.195 0.805 10.963 0.00093
1L13 rs20541 EXON [A/G] Missense Q79R 0.414141 0.585859 38.711 <0.000001
152066960 [A/C] Silent 0.38 0.62 28.42 <0.000001
rs34654684 EXON [A/C] Missense Al14E 0.23 0.77 100 <0.000001
rs848 EXON [A/C] Silent 0.419192 0.580808 36.34 <0.000001
1573439726 [T/C] Silent 0.757576 0.242424 88.409 <0.000001
L17A rs138238811 EXON [T/C] Missense T711 0 1 0 1
rs187415143 EXON [T/C] Nonsense R69X 0 1 0 1
15199987410 EXON [T/C] Missense R95C 0 1 0 1
1s5744257 [A/G] Silent 0.985 0.015 0.0232 0.879
118 151834481 [G/C] Silent 0.19697 0.80303 1.368 0.242
1s5744247 [C/G] Silent 0.121212 0.878788 1.883 0.17
rs5744281 [T/C] Silent 0.665 0.335 32.897 <0.000001
IL1A rs17561 EXON [A/C] Missense A114S 0.44 0.56 9.614 0.00193
rs1800587 EXON [A/G] Silent 0.44 0.56 9.614 0.00193
2:113593805 EXON [A/G] Missense MI1T 1 0 0 1
IL1B 151143636 [A/G] Silent 0.98 0.02 0.0416 0.838
151143633 [T/C] Silent 0.27 0.73 0.0216 0.883
151143634 EXON [A/G] Synonymous F105F 0.38 0.62 16.465 0.00005
2:113875596 EXON [A/G] Missense M1V 1 0 0 1
rs3213448 [A/G] Silent 0.39899 0.60101 22.192 0.000002
ILIRN rs41294742 EXON [A/G] Silent 0.232323 0.767677 99 <0.000001
rs2232354 [T/G] Silent 0.67 0.33 13.454 0.000244
rs4252041 EXON [T/C] Silent 0.03 0.97 0.0957 0.757
159005 EXON [A/G] Silent 0.459596 0.540404 10.713 0.00106
4 1535648164 EXON [T/C] Synonymous D111D 0 1 0 1
1574396888 [A/G] Silent 0.23 0.77 100 <0.000001
16 152069843 [A/G] Silent 0.24 0.76 89.336 <0.000001
1555998531 [A/G] Silent 1 0 0 1




Astana Medical Journal, 2026, 2, 126

151524107 [T/C] Silent 0.12 0.88 2.182 0.14
152066992 [T/G] Silent 0.14 0.86 0.746 0.388
152069832 [A/G] Silent 0.495 0.505 11.556 0.000675
152069837 [A/G] Silent 0.93 0.07 29.07 <0.000001
152069845 [A/G] Silent 0.72 0.28 4.258 0.039

B pesyabraTe ctaTuctuyeckoro anaansa 12 SNP,
3HAUMMBble accolMalNy  aAbBTEpPHATUBHOIO  alAels

IoKazaAu Tpu noanmopdusma: rs1143633, rs1524107 u

rs2066992 (Tabauma 3).
3HaUeHUsl YpOBHs 3HauuMMocTu coctapuan p = 0,04;
p<0,001 n p=0,01.

,ZI,A}I YKa3aHHBIX /O0KYyCOB

Tabanma 3 - Accormanyisi a11eabHBIX BAPMAHTOB ¢ pyuckoM pa3sutysa XOB/1 (aHaan3 OTHOIIEHNIST ITaHCOB)

OR for

X2 p-value OR for "a" X2 p-value
rs ID for allele for allele "A" allele 95% CI allele 95% CI for HWE for HWE
rs1143636 1.49 0.22 3.61 0.40-32.63 0.28 0.03-2.50 0.0416 0.838

0.20-

rs2069739 0.47 0.50 0.44 0.04-4.92 2.26 25.15 0.0025 0.96
rs3024508 0.23 0.63 1.79 0.16-19.89 0.56 0.05-6.22 0.0102 0.92
rs5744257 0.79 0.37 2.70 0.28-26.15 0.37 0.04-3.60 0.0232 0.879
151143633 4.42 0.04 1.59 1.03-2.46 0.63 0.41-0.97 0.0216 0.883
rs1524107 10.33 0.001 2.41 1.40-4.16 0.42 0.24-0.72 2.182 0.14
rs1800925 3.68 0.05 1.61 0.99-2.64 0.62 0.38-1.01 3.395 0.065
rs1834481 0.18 0.67 0.89 0.53-1.50 1.12 0.67-1.88 1.368 0.242
152066992 7.02 0.008 2.02 1.19-3.41 0.50 0.29-0.84 0.746 0.388
rs3024495 3.23 0.07 1.92 0.93-3.97 0.52 0.25-1.07 0.483 0.487
rs4252041 0.70 0.40 0.55 0.14-2.25 1.80 0.44-7.32 0.0957 0.757
rs5744247 2.10 0.15 1.53 0.86-2.72 0.65 0.37-1.16 1.883 0.17

Bo Bcex caydasx AoBepuTeAbHbIe VHTEPBaABI He
BKAIOYAIOT 1, 4YTO yKasplBaeT Ha CTaTHCTMYECKYIO
3HaunmMocTh  dPdekrta U CBUAETEABCTBYeT O
IIOBBIIIIEHHOM PJVICKE, acCOLMMPOBAHHOM C HaAU4MEM
aAbTEepHATUBHOTO aAAels.

IIpy aHaAM3e reHOTUIIMYECKNX MOJeAell TakKe
OBLAY ITOAYYEHBI CTaTUCTIYECKN 3HaYMMBble Pe3yAbTaThl
(Tabanna 4). Aas rereposurotHoro reHorumna (AB)

3HaUYeHIsI OTHOIIIEHMSI IITaHCOB cocTaBmAan: 1s1143633 —

OR=1,92 (95% CI. 1,08-3,43; p=0,04); rs1524107 —
OR=2,32 (95% CIL. 1,18-4,54; p=0,01); rs2066992 —
OR=1,80 (95% CI: 0,95-3,44; p=0,04). A5 TOMO3UTOTHOTO
reHoturia (AA) orMeueHa aHaJAOTMYHAsI TEHAEHITUS K
yBeandeHnIo pucka: rs1143633 — OR=1,31 (95% CI: 0,46—
3,78; p=0,04); rs1524107 — OR=2,76 (95% CI: 0,69-11,02;
p=0,01); rs2066992 — OR=2,76 (95% CIL. 0,69-11,02;
p=0,04).

TaGana 4 — Accorarysi TeHOTHUIIOB ¢ puckoM passuTyst XOB/1 (aHaaM3 OTHOIIIEHVsI IIAHCOB)

OR for OR for OR for
rs ID X2 p value AA 95% CI AB 95% CI BB 95% CI
151143633 6.32 0.04 1.31 0.46-3.78 1.92 1.08-3.43 0.47 0.26-0.85
151524107 9.56 0.01 2.76 0.69-11.02 2.32 1.18-4.54 0.37 0.20-0.71
rs1800925 5.30 0.07 1.12 0.35-3.61 2.03 1.08-3.79 0.51 0.28-0.93
rs1834481 2.20 0.33 2.28 0.41-12.77 0.68 0.36-1.26 1.30 0.71-2.38
rs2066992 6.38 0.04 2.76 0.69-11.02 1.80 0.95-3.44 0.47 0.25-0.87

Hecmortps Ha TO, 4TO 4451 OTA@ABHBIX TEHOTUIIOB
AOBepuUTeAbHBIE WMHTEpBaAbl BKAIO4WalOT 1, Haanume

CTAaTUCTNYECKN 3HAYVIMBIX pa3/u/m1/1171 I10 KpUTEPUIO X2 n

COr4aCcoBaHHOCTD C a4A€AbHbIM aHAaAM30M YKa3bIBalOT Ha
IIOTeHIMaAbHYIO pPOAb JAaHHBIX HO/H/IMOp(l)I/ISMOB B
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¢popmupoBaHnm HpeApacIioA0XKeHHOCT! K
uccAelyeMoMy IIpU3HaKY.

Taxum obOpaszoMm, mnoanmopdsamer 151143633,
151524107 u 152066992 AeMOHCTPUPYIOT CTaTUCTUYECKU
3HAUMMYIO

accormarmnio Ha aAA1eAbHOM u

4. O0cyxaeHue

XOBb/l sBasgercs KaAacCMYeCKUM HPUMEPOM
MyAbTU(aKTOPHOTO 3aboAeBaHM, pa3BUTIIE KOTOPOIO
onpeJeaseTcs
¢axropos.

BSaVIMOAeﬁCTBMeM TeHeTN4YeCKIMX n

BHEITTHIIX Y  maxTtépos  AauUTeabHOe
BO34€VICTBIE YTOABHOM U KPEMHIUEBON IBIAY IIPUBOAUT
K XPOHMYECKOMY BOCHAA€HMIO ABIXaTEeABHBIX ITyTel U
aKTUBaLM MMMYHHBIX MeXaHU3MOB.

B TaKUX YCAOBUX reHeTmyeckast
00yca0BAeHHas
oAMMOpPpU3MaMU I'eHOB LIV TOKUHOB, MOKET YCUAMBATh

BOCIIaAUTEABHBINI OTBET.

npeapacrioA0>KeHHOCTD,

AHaZOTMYHBIE MeXaHM3MBI
omnucaHsbl 445 Apyrux sapuanTos IL1B u IL6, ocobeHHO B
coyeTaHUM ¢ KypenueM [17,18].

B Hamem wuccaegoBaHmy Oblaa  BBLIBA€HA
CTaTUCTUYECKH 3HaUMMasl accorManyL
noanmopduamos rs1143633 rena IL1B, rs1524107 rena
IL6 u 152066992 ¢ puUCKOM pas3BUTHUSI XPOHNUECKON
obctpykrusHOT O00ae3um Aérknx (XObB/l) y maxTépos.
Hocnreasctso aaaeaeil  Bcex
COIIPOBOXAa410Ch
3aboaesanust (OR>1.59), wuro

CTaTUCTMYECKIN

aAbTepHATMBHBIX
nccae40BaHHBIX HOAI/IMOPCI)I/I3MOB
yBeanmdenmeM pucKa
IIOATBEPKAaA0Ch

SHaQUEeHMsSIMIL P U AOBEPUTEAbHBIMU  MHTEpBalaMIl.

3HaAaYMMBIMU

Hauboaee BoipakeHHbnt »¢ddexr HabAIAAACT AAL
reTepo3uroTHeIXx reHotumnos (OR>1.80), 4yro MoOXKeT
YKa3bIBaTh Ha crenraecKie
TeHeTIYECKOM peryAsLny BOCIIaANTeAbHOIO OTBeTa.

I'en IL1B KOAMpYeT
IIPOBOCIIAAUTEABHBI ~ LIUTOKMH,  Y4aCTBYIOIUMIT B

MMMYHHOTO

MeXaHM3MBbI
KAIO4EeBO

aKTMBaLMM  BPOXAEHHOIO oTBeTa U

(bOPMMPOBaHI/H/I XPOHIMYECKOTIO BOCITIaAeHIsT

AbBIXaTeABHBIX IIyTeil. PaHee ObL10 TOKa3aHO, YTO

noanvopduamer  IL1B (8 wactHocTn, -511 m -31)

acCoLMMpPOBAHBI C pUCKOM XOBb4, 0JHaKO
BBIPa’KE@HHOCTh dPPeKTa BapbUpPyeT B 3aBUCUMOCTHU OT
DTHUYECKON IPUHAAAEKHOCTU u axropos

OKpy>Karo1en cpeas [19].

Kpome TOro, mmerorcs gaHHbBIE O TOM, 4YTO
rs1143633 mMoxkeT MOAMPUIMPOBATh PUCK 3a00AeBaHNMIT
AETKUX 3a CYET B3aMMOAEVICTBISI C KYPEHUEeM, YCUAUBAs
BOCIIAANTEABHBII Kackas [17]. B KoHTekcTe Hariero
nccAeA0BaHMs, IAe U3ydadach IONYyAAIIUs IIaxTEPOB,
MOABEPTaIOIIIXCS XPOHIYECKOMY BO3A€VICTBUIO

IIBLAEBBIX 4YacTUI, AaHHBIN D(P@PeKT MOXKeT OBITH ermé

TeHOTUIINYEeCKOM YPOBHIIX, XapaKTepn3yroTcia
IIOBBIIIIEHHBIMIM 3HAYEHMsSIMII OTHOIIEHWMS IIMMaHCOB WU
COOTBETCTBYIOT paBHOBecuio Xapau-BaitaOepra, uto

II04TBEP>KAAET A0CTOBEPHOCTD ITOAYIEHHBIX pe3yAbTaTOB.

Goaee BRIpakeHHBIM. VIHraas1MOHHBIE pasipakuTean
Iy TH
MOTYT
YCHAMBATh BTOT OTBET, CIIOCOOCTBY: peMO/eANpPOBaHNIO
ABIXaTeABHBIX ITyTell 1 nporpeccuposannio XOb/.

Iutoxkun IL-6 wmrpaer LeHTpaApHYIO POAb B
CHCTeMHOM BOCHAaJA€HMM U CUYMTaeTcs OJHMM W3
KAIOYEeBBIX MeguaTtopos Imporpeccuposanust XOB/L.
Merta-aHaAM3bI IOKa3aAy, YTO TOAUMOpPPU3MBHI reHa IL6,
IIMPOKO WU3YYeHHBII BapuaHT -174G/C,
accoMMpPOBaHbI C PUCKOM 3a00AeBaHIsl U CHVKEeHIEeM
Pyukuym aérxmx [20,21].

[Toanmopduam rs1524107 mayueH 3HaAUUTEABHO

crtocoOHBI  akTmBuposars  IL1B-3aBucumere

BOCITaAeHI:, a TeHeTn4yeckKue Bapmanum

BKAIO4Yas

MEHBIIlE, OAHAKO MMEIOTCS AaHHBIE O €ro y4acTUU B
BOCITaAUTEABHBIX 3a00J€BaHUSX AETKUX U PEryAsIium
skcrpeccun IL-6 [22]. B Hattem nccaesoBaHNM BhIsIBAEHA
ero gocrosepHas accornanus ¢ XOb/l, uro pacimpsier
CYIIECTBYIOIIE
BapnabeapHoct IL6 m e€ BAMSAHNM Ha IIaTOTeHe3
3a00/1eBaHusI.

IIpeACTaBAE€HISI o TeHeTU4YeCKO

Yuureisasg, yro IL-6 ywacTByeT B CHUCTEMHOIN
BOCIIaAUTEABHOI peakliy, MOXHO IIPeAII0A0XKIUTh, YTO
AQHHBIN TOAMMOP(PU3M BAUAET He TOABKO Ha A0OKaAbHOe
BOCIIaZeHue B AETKNMX, HO U Ha CUCTeMHBIe ITPOSIBACHNS
XOBA.

B oramumne ot apyrux nccaegosannsix SNP, aas
rs2066992 B NPaKTUYeCKN
OTCYTCTBYIOT AdaHHbIe O ero cBsaAsu ¢ XOb/ nan apyrumm

HacrosIlee  Bpems
XpOHMYecKuMM 3aboaeBaHMAMU AETKUX. TeM He MeHee B

HaIlleM  JCCAeAOBaHMM  AQHHBII  IOAMMOPPU3M
MPOJeMOHCTPUPOBaA yBeAndeHue pucka 3aboaeBaHIs
(OR-2.02, CI: 1.19-3.41, p—-0.008), a 4451 reTepoO3UTOTHOIO
renoruna — OR>1.80 npu craTUCTUYECKU 3HAYMMOM p-
0.04. OgnHako AOBepUTEABHBINI MHTEpBaAd AAd AAHHOTO
renotuna (CI: 0.95-3.44) mepecekaeT eAVMHMITY, YTO
yKa3blBaeT Ha BO3MOXKHYIO HeCTaOMABHOCTH OII€HKI
a¢Pexra. AHaA0IMUHAS TEHASHIIN HAa0AI0AaAach U A4
TOMO3MIOTHBIX ~ BapMaHTOB  BCeX  MCCAeJ0BaHHBIX
MoAMMOP(U3MOB, TAe HpM BBICOKMX 3HaueHIsAX OR
HIDKHSA TpaHHIlAa JOBEpPUTEABHOTO MHTepBaJa ObLia
MmeHee 1.

IToao6HBIE pacXOXKAeHUA MEXKAY P-3HaYeHIAMU
U  AOBEepUTEABHBIMHU

UHTepBadaMU MOIyT OBITH

00yCAOBAEHBL: OTPAaHMYEHHBIM pPa3MepoOM  BHIOOPKM;
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HIU3KOM 4acTOTON TeHOTUIIOB; nan

sdpdexra.

Hecmorpst Ha 9TO, coraacosanHoe mosbimreHre OR Bo

MEXMHANBIUAYAaAbHON  BapMadeABbHOCTHIO

BCeX  MOJeAsX  HacAeAOBaHMS  yKa3plBaeT — Ha
IIOTEHI[MaAbHYIO O11010TMYeCKYIO 3HaUMMOCTh 152066992,
9TO JeJaeT ero IIepCIeKTUBHBIM OOBEeKTOM  AAsd
AaAbHEMIINX MCCAeA0OBaHUIA.

VMurepecHbM pesyabTaTOM sBASETCS TO, 4TO
HauboJee yCTOMUMBEIE accOIMaliy HaODAIOAAAVCH A4s
TeTepO3UTOTHBIX TeHOTUIIOoB. 1104001511 9 dexT MoxeT
CBUAETEAbCTBOBATh O HAaAM4YMM JOMMHAHTHOIO WAK
CBEPXAOMMHAHTHOTO MeXaHM3Ma ACVICTBIS alAeAeid.

B xonrtekcre LU/ITOKI/IHOBOIZ peryasuaun  5TO

MOXXET OoTpa’kaTh C/IO>KHBIE MeXaHI3MBI
5. BeiBOABI

ITpoBeaénnoe HaMI nccaeoBaHIe
IIPOAEMOHCTPUPOBAAO, UTO IoAMMOppu3Msl rs1143633,
rs1524107 u  1s2066992 reHOB  UMHTEpPAEKIHOB
acCOMMPOBAHbl C PUCKOM Pa3BUTHUSI  XPOHMYECKO
OOCTpyKTMBHOI 004€3HM AETKMX Yy pabOTHUKOB

YTOABHOI ITpoMBIIAeHHOCTH. IToaydyeHHbIe pe3yaAbTaTh
CBIAETEeAbCTBYIOT O TOM, UTO TeHeTM4ecKue Bapualiuu,
BAMAIOIINME Ha PeryAsSlmio BOCMAaAUTEABHOTO OTBeTa,
UTpaIoT Ba’KHYIO poab B ¢popmuposanun
UHAUBUAYaAbHON BOCIPUMMYMBOCTUA K BO3AEICTBUIO
IIBLAEBBIX a®P0304ell. DTO MOATBEP>KAAaeT 3HAUYMMOCTh
MMMYHOTeHeTI4eCKIX MeXaH3MOoB B rtaToreHese XOb/1.
BrLsiBeHHBIE OAUMOPPU3MBI MOTYT
paccMaTpUBaThCS B KauecTBe IOTEHITMaAbHbIX
OMoOMapKepOB PUCKa, YTO OTKPBIBAET MEePCHeKTUBLI A5
paspaboOTKN  IepCOHAAM3UPOBAHHBIX  IIOAXOA0B K
npouAaKINKe, paHHell AMArHOCTUKE ¥ MOHUTOPUHIY
po¢eccroHaAbHBIX 3a00A€BaHUIT OPraHOB ABIXaHVLA.
CaeayeT OTMETUTBH, YTO Ha CETOAHSIIHMII JeHb
NPaKTUYeCKI OTCYTCTBYIOT JICCAeAOBAHMS,
OAHOBPEMEHHO OLIEHUBAIOLINEe TOAMMOP(U3MBI T€HOB
IL1B, IL6 u IL10 B xonTekcre XOb/l y maxrépos. boaee
Toro, aanHble 1o SNP 151524107 n rs2066992 kpaiine

OT'paHIMY€HBDI. B »TOoM KOHTEKcTe Haile nccaegoBaHIie

Aurepartypa

TPaHCKPpUIILIMIOHHOTO KOHTpPOAsI, pu KOTOPBIX

KOMOMHAIMS  pa3AMJIHBIX —addeAell HNPUBOAUT K
Ancbaaancy mexxay nposocraanteasHsivu (IL1B,IL6) u
nporusosocnaanteapsiMy  (IL10) curnasamm. Panee
OBL10 ITOKA3aHO, YTO ITOAMMOP(PU3MBI T€HOB [IVITOKITHOB
B IIeAOM WIPalOT BaXKHYIO poab B (OpMUPOBAHNUU
MHAWBUAYaAbHOTO BOCIIaAUTeAbHOTO oTBeTa npu XOb/1
[23].

Taxum obOpaszom,

IIoAy4eHHbIE€  pe3yAbTaTbl

OATBEP>KAAIOT KOHLIeIINIO gene—environment
interaction, coraacHo KOTOpOI1 reHeTmyeckue (PpaKTOpPHI

ycnanpaioT 9g@ekT mpodeccroHaabHbIX BPeAHOCTEI.

pacimpsieT CHeKTp TreHeTndeckux wmapkepos XOB/l,
IOATBEPKAaeT POAb BOCHAAUTEABHBIX IIMTOKMHOB U
3aroAHsAeT CyliecTByomuii Bor mepesoa Ha pyccxmii
SI3BIK B aKaJeMIIeCcKOM CTHAe:

Kon@anuxrt maTEpecos: ABTOPH 3as1BASIOT 00
OTCYTCTBUM KOH(AMKTa MHTEPECOB.

®unancuposanne: /JaHHoe —1MccaejOBaHMe
6p10 npoduHaHcMpoBaHo — KomuTeroM — Hayku
MunncrepcTsa HayKu 1M BBICIIETO  OOpa3OBaHILL
PecriyOankn Kaszaxcran (MPH BR27199517

«KoMI11eKCcHBI T04X04 K MeAMIIMHCKOM MPO(PUAaKTIKe
u peabuantanuym IHpodeccHOHaAbHBIX 3ab0.4eBaHMI]
OPOHXO0AETOYHOM CUCTEMBI TIBLA€BOM STUOAOTUN»).

ABTOpBHI ITOATBEP>KAAIOT, YTO MaTepuaAbl CTaTbl
He HallpaBAsSAUCH AAs IIyOAUKALIUM B APYTUe U3AaHIAA.

Bkaaa asTopos: Kaxapli asTop 4aHHOTO
OPUTMHAABHOIO MCCAeAOBaHMS POBEA IIOMCK U aHaAU3
COBPEMEHHOI CIIeLNaAU3UPOBAHHOM AUTEPATYPHl IO
BpIOpanHOI TeMme. Konnenryaansanms — X.O., K.I. C.A,;
Metogoaorus — EK,, I'A,M.b.; peaaktuposanne — X.O.,
XK.C,TK; ¢dopmaasusiit anaans — AK, MA, AL,
HanmcaHue (epsuyaHbli BapuanT) — X.O, EK,, XTI, b.M.;
HamcaHKe (pelLieH3upoBaHue 1 pegakruposanue) — X.O.,
I'A, M.B..
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Tyiinageme

Kipicne. Oxkrmenin cospramaant ooctpykTusti aypysl (OCOA) — narorenesinge kopiraraH opTa (pakTopAapbl
MeH TeHeTHIKaAbIK OelliMAiAiKTiH e3apa opeKeTTecyi MaHBI3ABI POA aTKapaThIH KedakTopasl aypy. KaObHy sxayaObH
PeTTeNTiH ITUTOKNH TeHJePiHiH reHeTMKaAbK MOoANMOPPU3MAEPIH 3epTTey, acipece IaHABI adpO30AbAepAiH KociOu
acepi >karjaliblHAA epeKIlle MaHbI3Fa 1e.
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Maxkcarsl. [llaHaB a9p030AbAepAiH ocepiHe YIIBIPANTHIH IIaXTépAapia OKIIeHIH CO3bLAMAaAbl OOCTPYKTUBTI
aypybIMeH 0all1aHBICTHI MHTEPAENKIH IreHAepiHAeri TeHeTUKaABIK IoAMMOPPU3MAEPAl aHBIKTAY.

Ogaicrepi. 3epTreyre KAMHMKAAKK TyprbidaH pactaaraH OCOA guarHoser 6ap 89 mraxTép >KoHe THIHBIC aAy
KyTieciHiH rmaToaoruschl K0k, 100 KeMip ITaXTaCchIHBIH >KYMBICIIIBICH €HTi3114i.

Hotmxeaepi. 3eprrey Oapricsinga ©OCOA gamy KayIliMeH CTaTMCTHKAABIK TYPFBIAQH MoHAI OaiiAaHBIC
KepceTKeH nnoanMopusmaep aHbikTaaasr: IL1B reniniy rs1143633 (OR=1,59; 95% CI: 1,03-2,46; p=0,04), IL6 reHiuin
151524107 (OR=2,41; 95% CI: 1,40-4,16; p=0,001) >xone rs2066992 (OR=2,02; 95% CI: 1,19-3,41; p=0,008). I'enoTumrix
taaaay rs1143633 (OR=1,92; 95% CI: 1,08-3,43), rs1524107 (OR=2,32; 95% CI: 1,18-4,54) >xone rs2066992 (OR=1,80; 95%
CI: 0,95-3,44) reTepos3nuroTTsl HyCKaJlaphl VIIiH CeHiMAI acconmanusiap Oap ekeHiH KepcerTi, Oya aaleabaepAiH
BIKTVIMaA AOMIHAHTTHI HEMece aca AOMUHAHTTHI 9cepiH 0iaaipeai.

KopuITbIHABL. AZBIHFaH HOTIDKeAEp KaOBIHY >KayaObIH peTTeyre OailAaHBICTHI TEHETUKAABIK (paKTOpAapAbH
maxtépaapsa OCOA-ra OelliMaiZikTiH KaaBIITacyblHJa MaHBI3ABI PO aTKApaThIHBIH KepceTeai. AHBIKTaAfaH
rnoAuMopPpuaMAep BIKTMMal MOAEKyJaAbIK-TeHeTUKAABIK Kayill MapKepepi peTiHAe KapacTBIPBLABII, KociOM THIHBIC
aAy >Xyleci aypyJAapbHBIH aAAbIH aly >KoHe epTe AUMarHOCTUKACBIHBIH JAepOecTeHaipiareH Toaciagepin asipaeyae
KOAAAQHBIAYBI MYMKiH.

Tyiiu cesgep: OCOA, reHeTHKaABIK IOAUMOPPU3M, UHTEPAEKIHAEP, KOMIp IIaHbL, ITaxTépAaap.
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Abstract

Introduction. Chronic obstructive pulmonary disease (COPD) is a multifactorial condition in which the
interaction between environmental factors and genetic predisposition plays a key role in disease pathogenesis. Of
particular importance is the study of genetic polymorphisms in cytokine genes that regulate the inflammatory response,
especially under conditions of occupational exposure to dust aerosols.

Objective. To identify genetic polymorphisms in interleukin genes associated with chronic obstructive
pulmonary disease (COPD) in miners exposed to dust aerosols.

Methods.This study included 89 miners with clinically confirmed COPD and 100 coal mine workers without
respiratory pathology.

Results. The analysis identified polymorphisms significantly associated with an increased risk of COPD
development: rs1143633 of the IL1B gene (OR=1.59; 95% CI: 1.03-2.46; p=0.04), rs1524107 of the IL6 gene (OR=2.41; 95%
CI: 1.40-4.16; p=0.001), and rs2066992 (OR=2.02; 95% CI: 1.19-3.41; p= 0.008).
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Genotype analysis demonstrated significant associations for heterozygous variants of rs1143633 (OR = 1.92; 95%
CI: 1.08-3.43), rs1524107 (OR=2.32; 95% CI: 1.18—4.54), and rs2066992 (OR=1.80; 95% CI: 0.95-3.44), suggesting a possible
dominant or overdominant effect of the alleles.

Conclusion.The findings indicate a substantial contribution of genetic factors related to inflammatory response
regulation in the development of COPD susceptibility among miners. The identified polymorphisms may serve as
potential molecular genetic markers of risk and could be applied in developing personalized strategies for prevention
and early diagnosis of occupational respiratory diseases.

Key words: COPD, genetic polymorphism, interleukins, coal dust, miners.
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Abstract

Introduction. The Sustainable Development Goals (SDGs), adopted by the UN in
2015, include Goal Good Health and Well-being, which focuses on ensuring healthy
lives and promoting well-being, with Universal Health Coverage (UHC) as a key
component.

Aim. The aim of our study is to conduct an in-depth investigation of medical
professionals' understanding of these issues.

Materials and methods. A questionnaire was developed based on literature review
to assess awareness, perceptions of barriers, and attitudes toward UHC and SDGs
among healthcare professionals, and was validated by experts and pilot-tested with
physicians and nurses in Kazakh and Russian. It was distributed both online via
Google Forms and on paper to maximize participation, with voluntary and
anonymous completion and the option to withdraw at any time. Data were analyzed
using SPSS and Excel. The chi-square test (x?) was used to determine the statistical
significance of associations between categorical variables.

Results. The study showed a higher proportion of female doctors than nurses
(p=0.008), with no significant difference in overall SDG awareness (p=0.288). Nurses
were more aware of Goal Good Health and Well-being: Good Health and Well-being,
while doctors had greater awareness of Goals 10, 4, 6, and 13. Doctors rated Goal 3
as more important for their professional development and more often identified lack

Astana Medical Journal, 2026, 2, 126


https://orcid.org/0000-0002-6980-378X
https://orcid.org/0000-0002-6620-4490
https://orcid.org/0009-0000-3242-0980
https://orcid.org/0000-0002-0838-127X
https://orcid.org/0009-0001-6835-6180
https://orcid.org/0000-0001-5751-1678
https://orcid.org/0009-0002-3281-1177
mailto:Kymbat1968@mail.ru
mailto:drraisa707@gmail.com
mailto:galievomar@gmail.com
mailto:ecko.med.kz@mail.ru
mailto:erentaeva67@bk.ru
mailto:alekenova@zkmu.kz
mailto:aru.zhan08@mail.ru
mailto:alekenova@zkmu.kz
https://doi.org/10.54500/2790-1203-2026-2-126-amj011
https://doi.org/10.54500/2790-1203-2026-2-126-amj011

Astana Medical Journal, 2026, 2, 126

of funding as a key barrier to Universal Health Coverage (UHC). Nurses reported a
greater lack of training programs. Additionally, doctors viewed healthcare access as
more equal than nurses did (59.5% vs. 40.2%, p=0.001), and nurses emphasized issues
with accessibility and inequality more frequently. Both groups agreed on major

barriers like poor infrastructure and low public awareness.
Conclusion. Doctors and nurses show differing awareness and perceptions of SDGs

and healthcare challenges, with nurses emphasizing accessibility and training gaps,

while doctors focus more on funding and professional development.

Keywords: SDGs, healthcare, doctors, nurses, Universal Health Coverage,

professional development, health inequalities.

1. Introduction

The Sustainable Development Goals (SDGs) are a
set of 17 global objectives established by the United
Nations in 2015, aimed at addressing pressing issues such
as poverty, inequality,
environmental degradation [1]. Goal Good Health and
Well-being of the SDGs aims to ensure healthy lives and
promote well-being for all at all ages, recognizing health
as both a fundamental human right and a foundation for

climate change, and

progress in other development areas. Universal Health
Coverage (UHC), a key part of this goal, seeks to provide
equitable access to essential health services without
financial hardship, thereby reducing disparities and
supporting broader goals like economic growth and
education [2,3].

For the successful implementation of the SDGs
and the expansion of access to health services, it is crucial
that both the general population and healthcare
professionals understand the importance of UHC and the
SDGs [4,5].
public health and well-being and encourages active
engagement in supporting related policies and
disseminating  health  knowledge.
encompassing diverse

Awareness of these goals helps improve

Communities,
groups of
individuals and organizations, play a crucial role in

and dynamic

identifying health priorities, implementing interventions,
and holding health systems accountable, but their
complexity, changing nature, and internal power
imbalances require inclusive and context-sensitive
approaches. To
communities must be engaged not just as recipients but
as active partners and leaders in all stages—from
planning to evaluation—while addressing both internal
and external inequities to ensure truly representative
participation [6,7].

strengthen primary health care,

Healthcare professionals play a central role in the
implementation of UHC, as their work directly impacts
the quality and accessibility of medical services.

Physicians, nurses, and other medical personnel must
understand the interconnection between the SDGs and
UHC in order to effectively serve all segments of the
population. They should also educate patients about their
healthcare rights, promote disease prevention, and
encourage healthy lifestyles, all of which contribute to the
achievement of the SDGs [8].

Kazakhstan actively supports the
implementation of the SDGs and promotes UHC as a core
principle in the development of primary health care
(PHC). As asignatory of the Alma-Ata Declaration—later
reaffirmed in the Astana Declaration—the country
remains committed to achieving equity and providing
accessible, comprehensive care through strengthened
PHC [9]. In recent years, Kazakhstan has increased
funding for PHC, which now accounts for over 55% of
total health expenditures, while gradually reducing
hospital-based funding. This shift reflects a strategic
focus on prevention and community-based care.

Despite these policy commitments, empirical
evidence on healthcare professionals’ awareness of the
SDGs and their understanding of UHC remains limited,
particularly at the regional level. Existing research has
largely focused on policy implementation and workforce
challenges, while comparative data on physicians and
nurses in relation to SDGs and UHC are scarce. This gap
is especially relevant in health systems undergoing
primary health care reform.

The present study examined whether physicians
and nurses differ in: (1) awareness of the SDGs,
particularly SDG 3 (Good Health and Well-being); (2)
perceptions of barriers to achieving health-related SDGs
and implementing UHC; and (3) views on equity and
accessibility of healthcare services. We hypothesized that
observed differences between professional groups would
reflect variations in professional roles, access to
institutional information, and engagement in continuing
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professional development, potentially influenced by
socio-demographic factors such as gender and work
experience.

2. Materials and Methods

To conduct this study, a structured questionnaire
was developed based on a thorough review of relevant
literature on UHC and SDGs.

The forward translation into Kazakh was
performed by a bilingual public health specialist fluent in
both Russian and Kazakh. An independent bilingual
expert, who had not been involved in the initial
translation, conducted the backward translation into
Russian. The two Russian versions were compared to
identify discrepancies. Any inconsistencies
resolved through consensus discussion among the
research team and language experts. This process

were

ensured semantic, conceptual, and cultural equivalence
between the two language versions.

The questionnaire underwent expert review by
specialists in health management and public health to
ensure its content validity. The experts assessed the
clarity, relevance, and comprehensiveness of the items.
After expert evaluation, pilot testing was conducted on
both language versions. The pilot sample included 30
healthcare professionals (15 physicians and 15 nurses).
Participants were given the questionnaire in their
preferred language (Russian or Kazakh) to assess clarity,
relevance, comprehensibility, and cultural
appropriateness. Minor wording adjustments were made
based on feedback from the pilot study. Data from the
pilot phase were not included in the final analysis.
Internal consistency was assessed using Cronbach’s
alpha (a0 = 0.82), indicating good reliability.

The final validated version of the questionnaire
was made available in both Kazakh and Russian.

Sample Size: The study was conducted in the
Aktobe region in April and May 2025. The target
population consisted of physicians and nurses working
in healthcare institutions in the region. A cross-sectional
study design was employed. Given that the total number
of healthcare professionals in the region exceeds 10,000,
the minimum required sample size was calculated using
the standard formula for estimating proportions in large
populations:

Z° p(1—p)
d?2

n —

Where:
Z=1.96 (95% confidence level)
p = 0.5 (maximum variability assumed)

d = 0.05 (margin of error)

Based on this calculation, the minimum required
sample size for a population greater than 10,000 is 374
respondents.

A total of 427 healthcare professionals
participated in the study, exceeding the minimum
required sample size. A stratified convenience sampling
approach was used to ensure representation of both
physicians and nurses. Two strata were defined
according to professional category (physicians and
nurses). Within each stratum, participants were recruited
from healthcare institutions that agreed to participate.
approach
representation of both professional groups but may limit
the generalizability of the findings. Healthcare
institutions in the Aktobe region were invited to
participate, and eligible professionals were approached

This non-probability sampling ensured

within those institutions.

Inclusion and Exclusion Criteria: The study
included physicians and nurses who were currently
employed in healthcare institutions in the Aktobe region
at the time of data collection and who provided informed
participate.
personnel were not directly involved in clinical practice,
as well as interns, residents, and students, were excluded
from the study. In addition, questionnaires containing

voluntary consent to Administrative

substantial missing data (defined as more than 20%
incomplete responses) were excluded from the analysis.
All returned questionnaires were screened for eligibility
and completeness prior to statistical processing, and only
those meeting the inclusion criteria and not fulfilling any
exclusion criteria were included in the final dataset.

Data Collection Procedure: The questionnaire was
distributed in two formats —via the Google Forms online
platform and in printed form—to ensure broad
accessibility and accommodate participants’ varying
preferences and technical capacities. Participation in the
survey was voluntary and anonymous. Respondents
could complete the questionnaire at a time convenient for
them and were informed of their right to withdraw from
the study at any stage without providing a reason. These
procedures were implemented to wuphold ethical
standards and improve the accuracy and completeness of
the collected data.

Data were analysed using SPSS and Microsoft
Excel. Descriptive statistics were calculated for all
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variables. Differences between physicians and nurses
were assessed using Pearson’s chi-square (x?) test for
categorical variables. Given the number of comparisons
performed, statistical significance was interpreted

3. Results

A significantly higher proportion of female
respondents was observed among doctors compared to
nurses (p=0.008). While awareness of the SDGs overall
did not differ significantly between groups (p=0.288),
nurses showed greater recognition of Goal 3: Good
Health and Well-being (44.1% vs. 28.9%, p=0.001),
whereas doctors were more aware of Goal 10: Reduced
Inequalities (41.0% vs. 24.4%, p=0.001), Goal 4: Quality
Education (12.7% vs. 23.6%, p=0.005), Goal 6: Clean Water
and Sanitation (25.4% vs. 16.5%, p=0.024), and Goal 13:
Climate Action (25.4% vs. 13.0%, p=0.001). Regarding the
perceived importance of Goal 3 in professional
development, doctors rated it as "very important” more
frequently than nurses (73.4% vs. 57.5%, p=0.002). No
significant differences were found in perceptions of
whether SDGs on health are being achieved in the

cautiously to minimise the risk of type I error. A p-value
< 0.05 was considered statistically significant.

The research was approved by the local ethics
committee West Kazakhstan Medical University named
after Marat Ospanov (12-2025/176 HC).

country (p=0.131). In terms of barriers to achieving the
SDGs on health, doctors and nurses similarly identified
lack of funding, poor infrastructure, and low public
awareness as major obstacles without significant group
(p>0.05). reported a
significantly higher lack of training programs for health
workers compared to doctors (20.5% vs. 8.1%, p=0.001).
When addressing challenges to UHC, lack of funding was
recognized as a key challenge by more doctors than
nurses (61.3% vs. 48.4%, p=0.009). Accessibility issues and
inequality in healthcare access showed significant

differences However, nurses

differences as well, with nurses more frequently
reporting poor accessibility (26.8% vs. 17.3%, p=0.023)
and inequality in access (29.9% vs. 8.1%, p=0.001), (Table
1).

Table 1 - Healthcare Professionals’ Awareness of SDGs and Challenges to Achieving Universal Health Coverage

Doctors n (%) Nurses n (%) Total n (%) P
Gender Male 56(32.4) 115(45.3) 171(40.0) 0.008
Female 117(67.6) 139(54.7) 256(60.0)
Total 173(100.0) 254(100.0) 427(100.0)
Have you heard of the Sustainable Development Goals 109(63.0) 147(57.9) 256(60.0) 0.288
(SDGs) adopted by the UN in 2015 (answered yes)
Goal 3: Good Health and Well-Being 50(28.9) 112(44.1) 162(37.9) 0.001
Goal 10: Reduced Inequalities 71(41.0) 62(24.4) 133(31.1) 0.001
Goal 5: Gender Equality 57(32.9) 76(29.9) 133(31.1) 0.507
Goal 4: Quality Education 22(12.7) 60(23.6) 82(19.2) 0.005
Goal 6: Clean Water and Sanitation 44(25.4) 42(16.5) 86(20.1) 0.024
Goal 13: Climate Action 44(25.4) 33(13.0) 77(18.0) 0.001
Other 11(6.4) 33(13.0) 44(10.3) 0.027
How do you rate the importance Very important 127(73.4) 146(57.5) 273(63.9) 0.002
of Goal 3: Good Health and Well- Important 43(24.9) 93(36.6) 136(31.9)
Zerlonf:;;::fg:‘tgé;fn ii‘t‘f Not important 3(1.7) 15(5.9) 18(4.2)
How do you think the Yes 58(33.5) 64(25.2) 122(28.6) 0.131
Sustainable Development Goals Partially 78(45.1) 120(47.2) 198(46.4)
f’ii?e‘:ﬂ:;ﬂf; 2:;3:;? no 20(11.6) 29(11.4) 49(11.5)
I don’t know 17(9.8) 41(16.1) 58(13.6)
Lack of funding 100(57.8) 129(50.8) 229(53.6) 0.154
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Major obstacles to achieving the
SDGs on health

Lack of training
programs for health

14(8.1)

52(20.5)

66(15.5)

0.001

workers

Poor health
infrastructure

89(51.4) 136(53.5) 225(52.7) 0.670

Low level of public
wareness

89(51.4) 147(57.9) 236(55.3) 0.190

Major challenges in achieving Lack of funding

106(61.3) 123(48.4) 229(53.6) 0.009

universal health coverage (UHC) Lack of qualified

personnel

54(31.2) 101(39.8) 155(36.3) 0.071

Poor accessibility of
health care facilities

30(17.3) 68(26.8) 98(23.0) 0.023

Inequality in access to
health care for
different segments of
the population

14(8.1) 76(29.9) 90(21.1) 0.001

Only 43.4% of doctors reported sufficient
information about Universal Health Coverage (UHC)
principles in their organizations, compared to 27.6% of
nurses (p=0.001). When asked about the most important
factors for improving healthcare outcomes, investment in
health infrastructure was rated higher by nurses (40.2%)
than doctors (29.5%) with a significant difference
(p=0.024), while training and professional development
were considered more important by doctors (23.1%) than
nurses (15.4%) (p=0.042). Regarding social and economic
disparities, 62.1% of believed these
differences strongly influence access to healthcare, with
no significant difference between groups (p=0.862).

respondents

However, doctors were more likely to rate access to
health services as fully equal (59.5%) compared to nurses
(40.2%), showing a significant disparity in perception
(p=0.001). The perceived impact of knowledge about
UHC on improving equality was moderate, with 42.9%
agreeing it directly contributes, without significant
difference between doctors and nurses (p=0.421).
Accessibility for people with disabilities and elderly
individuals was mostly rated as “available but with
problems” by both groups (56%), with no statistically
significant difference (p=0.070). Lastly, about 44.3%
believed accessibility had significantly improved, with
no significant group difference (p=0.316), table 2.

Table 2 - Healthcare Professionals’ Views on UHC Awareness, Equality, and Accessibility by Profession

Doctors Nurses Total P
Do you think there is sufficient | Yes 75(43.4) 70(27.6) 145(34.0) 0.001
information about universal health | njo 10(5.8) 52(20.5) 62(14.5)
H incipl.
coverage (UHC) principles among = 5 g6 Uit to answer 88(50.9) 132(52.0) | 220(51.5)
health workers in your
organisation?
What do you consider the most | Support from government and 65(37.6) 93(36.6) 158(37.0) 0.840
important factor for improving | management
healthcare outcomes? Training and professional 40(23.1) 39(15.4) 79(18.5) 0.042
development of health workers
Investment in health infrastructure 51(29.5) 102(40.2) 153(35.8) 0.024
Active  participation  of  the 41(23.7) 80(31.5) 121(28.3) 0.079
population in prevention programs
Other 61(35.3) 100(39.4) 161(37.7) 0.390
Do you think social and economic | They influence very much 109(63.0) 156(61.4) 265(62.1) 0.862
differences affect access to health | They influence, but not significantly 27(15.6) 38(15.0) 65(15.2)
i ?
care myour areal I don't know 37(214) 6023.6) | 97(22.7)
How do you rate equality in access | Full equality 103(59.5) 102(40.2) 205(48.0) 0.001
to health services for different [ Not full equality, but there are |  10(5.8) 38(15.0) | 48(11.2)
segments of the population? problems;
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Significant differences in access 27(15.6) 78(30.7) 105(24.6)

Don't know 33(19.1) 36(14.2) 69(16.2)
How do you rate equality in access | Knowledge about UHC directly 79(45.7) 104(40.9) 183(42.9) 0.421
to health services for different | contributes to improving equality
segments of the population Knowledge about UHC has some 24(13.9) 34(13.4) 58(13.6)

impact, but it is not enough

Knowledge about UHC does not 37(21.4) 50(19.7) 87(20.4)

play a significant role in improving

equality

Don't know 33(19.1) 66(26.0) 99(23.2)
How do you rate the accessibility | Very accessible 48(27.7) 46(18.1) 94(22.0) 0.070
of health services for people with | Avajlable, but there are problems 85(49.1) 154(60.6) | 239(56.0)
disabilities (disabled people, TGl Gl 20(11.6) 29(114) | 49(11.5)
elderly people)?

Don't know 20(11.6) 25(9.8) 45(10.5)
How do you rate the accessibility | Yes, significantly 82(47.4) 107(42.1) 189(44.3) 0.316
of health services for people with | yes, but not significantly 68(39.3) 108(42.5) | 176(41.2)
disabilities  (disabled  people, No 123) 146.5) 18(4.2)
elderly people)?

Don't know 19(11.0) 25(9.8) 44(10.3)

4. Discussion

We found that more female doctors participated
compared to nurses, and overall awareness of the SDGs
was similar between the two groups. Nurses were more
aware of the health-related goal, while doctors had
greater knowledge of goals related to inequalities,
education, sanitation, and climate action, and placed
higher importance on health goals in their professional
development. The differences in awareness and priorities
between doctors and nurses could be due to their distinct
roles and responsibilities within the healthcare system.
Nurses, often being directly involved in patient care, may
naturally focus more on health-related goals like Good
Health and Well-being [10-12]. Additionally, variations
in training, professional development opportunities, and
access to information could also influence these
differences in awareness and emphasis [13-15].

Our study highlights key barriers like funding
shortages, poor infrastructure, and lack of training,
reflecting global health workforce challenges. Current
clinical-focused training is disconnected from health
system needs, limiting progress toward UHC. A shift to
a modern, demand-driven education framework with
fair, gender-sensitive employment and private sector
involvement is crucial. This change is essential to achieve
UHC, create jobs, and support economic growth [16].

In our results doctors reported having more
sufficient information on UHC principles within their
organizations than nurses. This difference may stem from
doctors generally having greater access to formal

training, professional development, and organizational
communications about UHC, whereas nurses might
receive less targeted information and fewer resources
related to these principles. Universal access to essential
health information is crucial for achieving UHC and
broader health-related SDGs, as it empowers individuals,
carers, and frontline health workers with the knowledge
needed for effective self-care and patient support [17].
Evidence shows that increased access to reliable health
information, especially through digital tools like mobile
phones, improves health behaviors and outcomes, such
as higher use of oral rehydration therapy and better
maternal and child health practices. Consequently,
ensuring timely and equitable access to practical,
actionable health information can accelerate progress
toward UHC and other key health targets by addressing
knowledge gaps and promoting informed decision-
making [18-20].

In our study, nurses prioritized investment in
health infrastructure, while doctors placed greater value
on training and professional development, with both
groups recognizing social and economic disparities as
key factors influencing healthcare access. These differing
priorities and perceptions between nurses and doctors
reflect broader global challenges related to health
workforce capacity. In 2019, significant shortages of
health workers—particularly nurses and midwives—
were reported worldwide, with many regions falling
below the necessary thresholds to achieve effective UHC
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[21-23]. This highlights the urgent need to expand and
better support the health workforce through increased
investment in both infrastructure and training to reduce
disparities and improve health outcomes globally.
Limitations and Future Steps: The study’s findings
are limited by its regional scope, being conducted only in
the Aktobe region, which may affect the generalizability
to other regions or countries. The use of self-reported
questionnaires may introduce response bias, including
social desirability bias. Additionally, the cross-sectional
design restricts the ability to infer causality or observe
changes over time. The sample size for pilot testing was
small, which might limit the refinement of the
questionnaire. Although, content validity and internal

5. Conclusion

These findings suggest that policy efforts should
prioritize tailored educational programs and increased
training opportunities, especially for nurses, to address
existing knowledge and capacity gaps. Improving access
to information about UHC principles for all healthcare
workers is essential to foster a unified approach. Policies
must also focus on strengthening collaboration between
doctors and nurses to enhance understanding of
healthcare accessibility challenges and inequalities.
Addressing systemic barriers such as funding shortages
and infrastructure deficits remains critical. Overall,
targeted resource allocation and workforce development
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3epTTey XKyprisy.

Marepmnaagap MeH ajicTep. OgebueTTepai II0Ay HerisiHAe JeHcayABIK caKTay MaMaHAapBIHBIH
XxabapaapAbIFBIH, KeAepriaepai kabsragaysiH koHe TAM men AKDBK -fa gereH keskapachlH OaFaaay YIIIiH cayaaHama
93ip/AeHJi, OHBI capalllllbldap pacTasbl >KoHe Adpirepaep MeH MeaOuKedepAiH KaTBHICYybIMEH Kasak >KoHe OpPBIC
TiaAepiHAe MMAOTTHIK chiHaKTaH oTTi. Oa KaTeicy bl 6apbiHIa apTThIpy YiniH Google Forms apksrabl 4a, Karas Ky3iHae
Ae OHAalH peXMMiHAe TapaTblAABL, epiKTi >KoHe aHOHMMAI TypAe TOATHIPBLAABL KoHe Ke3 KeATeH yaKhITTa Oac TapTy
MYMKiHgiri 60a4p1. Jdepekrep SPSS >xone Excel xemerimMeH TaagaHABL. XM-KBagpaTTBIK TecT (X2) KaTeTOPMAABIK
alfHbIMaAblAap apackblHAAFBI acCOMalumsAapAbIH CTaTUCTUKAABIK, MaHbI3ABLABIFBIH aHBIKTaY YIIIiH KOAAaHBLAADL.

Hotmxeaep. 3eprrey KopceTkeHAell, aliea Jopirepaepain yaeci meaOukeaepre Kaparanada >korapsl (p=0,008),
TAM Typaas! >xaansl XxabapaapAbIKTa aliTapAbIKTall alfbIpMaIIbLABIKTap KOK, (p=0,288). Meabukeaep geHcayABIK IIeH
91-ayKaT -MaKcaT Typaasl Kebipek 0iaAi: 4eHcayAbIK IIeH a1-ayKaT, aa Aapirepaep 10, 4, 6 >xone 13 - MaKkcaTTap Typaast
Kkebipek Oiaai. Japirepaep geHcayablK ITeH o94-ayKaT - MaKCaTTBl OJapAblH KociOM gaMybl YIIiH MaHBI3ABIPAK Jell
DaFasaabl )KoHe Kap>KbLAaHABIPYABIH JKeTicIleylIiAiriH >kaambiFa 6ipaeit MeguiinHaAablk cakTaHAbsipyFa (UHC) Herisri
Keaepri peTiHAe >Xui aHBIKTaAbl. MeaOukeaep oKy OardapAaMadapbIHBIH >KeTicHeylnidiri Typaabl XaOapaaAbl.
ConbIMeH KaTap, 49pirepaep MeauLHaABIK KOMEKKe K0 JKeTiMAiAiKTi MeaOMKeaepre KaparaHaa TeH Aell caHaAb (59,5%
Kapcst 40,2%, p=0,001) >xoHe MeaOMKeaep KOAXKETiMAiAIK IeH TeHCi34ik MoaceadeaepiH >kmi aram oTTi. Exi Ttom Ta
MHQpaKypPHLABIMHBIH HaIlapABIFE JKoHe XaABIKTBIH XaOapAapAbIFBIHBIH TOMEHAITi CHAKTH HeTisri Kegepriaep Typaasl
KeAiCTi.

Koporreiaaer. dopirepaep men meabmxesep TAM >keHe AeHcayaBIK cakTay Macelelepi Typaasl apTypai
xabapAapABbIK IIeH TYCiHIKTepAi KepceTeai, MeAOuKeaep KOAXKETiMAIAIK IeH OKBITyJaFbl OAKBIABIKTapFa Oaca Hazap
ayzapadapl, aa Aopirepaep Kap>KblAaHABIPY MeH 0iAiKTiAiKTi apTThIpyFa KeOipek KoeHia O0eaeai.

Tyniu ce3aep: TAM, aeHcayabIK cakTay, Aopirepaep, MeA0uKeAep, >KaAIlblFa OipAeit MeAUIIHAABIK KBI3MeET,
0iaikTiAiKTi apTTBIPY, A€HCAYABIK TEHCI3AITI.
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Poap 1 noHMMaHNMe paOOTHMKOB 34PaBOOXPaHeHNsI B AOCTVDKeHNH 11eae
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Pe3siome

Bsegenne. llean ycroiramsoro passutist (LIYP), mpunsatsie OOH B 2015 rogy, BKAIOYaIOT IeAb XOpoIlee
340poBbe 1 Oaaroroaydme, KOTOpasl HallpaBJAeHa Ha oOecredeHMe 3J0pOBOTO oOOpasda >KM3HUM U IIOBBIIIIEHNe
©.1arocoCcTosHMS, TPV DTOM KAIOYeBBIM KOMIIOHEHTOM SIBASIETCs BCeoOIINIT OXBaT ycAyramMu 3Apasooxpanenns (BOY3).

Ileapio Hallero mccaeAOBaHMs SIBASETC IpOBeJeHNe YIAyOAeHHOTO M3Y4eHNsl IIOHUMaHUs MeAUIIMHCKIMU
paboTHMKaMU DTUX BOIIPOCOB.

Marepuaast u MeToabl. Ha ocHoBe 00zopa awmrteparypnl Obla paszpaboTaH OIPOCHMK A4S OLEHKU
0CBe0MAEHHOCTH, BOCIIPUATHUA OapbepOB U OTHOIIEHMS K BCeoOllleMy MeAULIMHCKOMY oOpasosaHuio n LIYP cpean
MeAMIIMHCKIX paOOTHIKOB, KOTOPBI ObLA YTBEP>KAEeH DKCIepPTaMI U allpOOMPOBaH B IIMAOTHOM pe>KMMe C BpadaMM 1
MeJcecTpaMM Ha Ka3aXCKOM M PYCCKOM sI3bIKaX. AHKeTa Oblaa pacIpocTpaHeHa Kak oHAaiiH yepe3 Google Forms, Tak u
Ha OyMmare, 4TOOBI OOecredyuMTh MaKCHMMalbHOe ydacTue, C JAOOPOBOABHBIM 1 aHOHUMHBIM 3aIllOAHEHUEeM U
BO3MOXXHOCTBIO OTKa3aThCsl OT Y4acT:l B A1000e BpeMsl. JaHHbIe ObLAY IPOaHaAM3MPOBaHBI € TOMOIIBIO SPSS u Excel.
Aast  ompeAeAeHMS CTaTMCTMYECKOV 3HAUYMMOCTM —acconuanuii  MeXAy KaTerOpMaAbHBIMM —IlepeMeHHBIMU
UCII0AB30BaACA KPUTEPUIA X1u-KBaapar (X2).

PesyabTaThl lccaeaoBaHne 1TOKa3aao, YTO 4015 KeHIIMH-Bpaueii Bbillle, 4eM Meacectep (p=0,008), mpu sTom
HeT CyIIeCTBeHHON pasHUIIBI B 00IIelt ocsegoMaeHHOCTH o LIYP (p=0,288). MeacecTps! ObLAM Aydllle OCBeA0MAEHBI O
1leAM Xopolilee 340pOBbe 1 OAaromnoayudne: Kperkoe 310poBbe U 0AaronoAay4dne, B To BpeMs Kak Bpaul OblAM AydIlle
ocsegoMaeHsl 0 1teasx 10, 4, 6 1 13. Bpaun onjeHnAN 11e45 KaK 00.1ee Ba>KHYIO A5 CBOETro ITpo¢peCcCOHaABHOTO Pa3BUTILL
U Jallle ApYyIMX yKa3bIBaAu Ha HeXBaTKy (PMHAHCHUPOBAHII KaK Ha KAIOYeBOe IIPEIITCTBIE Ha Iy T K BCeoOIIeMy OXBaTy
ycayramu 3apasooxpaHeHus (BOY3). Meacectpsl cooOmnan o 604blieit HexsaTke IIporpaMm oOydeHus. Kpome Toro,
BpauM CYMTaAM AOCTYII K MEAUIIMHCKUM ycayraM 6oaee paBHbIM, ueM MeacecTpsl (59,5% mnporus 40,2%, p=0,001), a
MeJceCcTpBl yallle MMOAYepKUBaAM IIPOOAeMBI AOCTYITHOCTM M HepaseHcTBa. OOe TPYHIIBI COTAACUANCH C TaKUMMU
OCHOBHBIMU IIPEILATCTBIAMY, KaK I110Xasl MHPPaCcTPYyKTypa M HI3KasA OCBeJOMAEHHOCTh OOIIeCTBeHHOCTIA.

BoiBoAbI. Bpaun u MeacecTpsl 4eMOHCTPUPYIOT pasHYIO OCBeJOMAEHHOCTh U Bocipuatne LIYP u mpobaem
34paBOOXpaHeHIs], IIPY STOM MeACeCTPhl MOAYePKUBAIOT JOCTYIIHOCTD U IIpo0eAsl B 00y4eHNH, B TO BpeM:I KaK Bpaun
yAeAsI0T 00blile BHUMaHMS GPMHAHCUMPOBAHUIO U IPOPECCHOHAABHOMY Pa3BUTHUIO.

Karouesrnie caosa: LIYP, 3apaBooxpaHeHne, Bpaun, MeAcecTpbl, BCEOOII NI OXBaT YCAyTaMI 34paBOOXpaHeHNs,
rpo¢eccrioHaABHOe pa3BUTIIe, HEPAaBEHCTBO B OTHOIIEHNN 340POBbS.
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Pe3omMme

Bsegerme. PabOTHIKM yroABHOM MPOMBIIILAEHHOCTY OABEpPTraioTCsl BO3AeMCTBIIO
HeOAarONPVATHRIX IPOU3BOACTBEHHBIX (PAKTOPOB, TaKUX KaK YIOAbHas IIBLAD,
HI3Kas BAa>KHOCTb BO34yXa M ICKYCCTBEHHOe OCBellleHIe, KOTOpble MOTYT HeraT/BHO
BAVATD Ha COCTOSIHIIE T/1a3HO IIOBEPXHOCT 1 CIIOCOOCTBOBATh PasBUTUIO CMHAPOMa
CyXOTO I1a3a.

Hear mccaeaoBamms. OIeHUTHh BHIPA>KEHHOCTh CHMIITOMOB CHHJApPOMa CYXOTIO
rJasay IIaxXTépoB C UCIIoAb30BaHueM onpocHuka OSDI.

Marepnaasbl u MeTOAbL [IpoBeseHo aHKeTHPOBaHMe IAaXTEPOB C MCII0Ab30BaHIEeM
onpocunka Ocular Surface Disease Index (OSDI). B nccaegobaHue 651411 BKAIOYEHBI
55 pecrioHAeHTOB ¢ IOAHOCTBIO 3amoAHeHHbIMU aHkeTamu OSDI PaccumraHbi
IOKazaTeAM oOmucaTeAbHON cratuctuky. CpaBHeHMe TpyIIl MPOBOAMAOCL C
MCII0AB30BaHIeM KOppeAsIMoHHoro aHaansa Crimpmana.

PesyabraTtel. Cpeanee sHaueHme mHgexca OSDI cocrasmao 75,85+14,65 6Gaaaa,
Meguana - 72,92, amanasoH 3HadyeHmit - 50-100. VYcranoBaenHa ymepeHHas
oTpuIlaTeAbHas KOppeAslysl MeXXAy CyMMapHBIM MCIIOAb30BaHMEM CpeACTB
nnausuayaasaon samutel (CM3) n snagennamn OSDI (0=-0,510; p=0,0001), urto
CBMAETEABCTBYEeT O CHMKeHIM BBIPaskeHHOCTV CMMIITOMOB CYXOro raasa Ipu 0oaee
IOAHOM ucrioas3oBannu ClI3.
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Taxxe B X0Je aHaAn3a BbIsIBA€HbI YMEPEHHBIE IT0A0 KN TEAbHBIE KOPppeAsINI MEXAY

OSDI

IIOKa3aTeAsamMum

M BO3AENICTBUEM  CAEAYIOIIMX  He0AarOmpPUATHBIX

IIPOU3BOACTBEHHEIX (PAKTOPOB!
. Bo3ericTBue rasos (0=0,429; p=0,0011),
. HeA0CTaTOYHBIN Bo3AyxooOMmeH (0=0,412; p=0,0018),

. KoAM4IecTBO pabounx gueri (0=0,414; p=0,0023),

. pabora B CI3 (0=0,391; p=0,0073),

. HOuHBIe cMeHEI (0=0,324; p=0,0178).

Taxoke BbIsIBA€HA yMepeHHas OTpullaTeAbHas CBsA3b C ypoBHeM BaakHocTH (0=—0,405;

p=0,0021) m ocseménnoctu (0=-0,300; p=0,0260), uyTOo MOXeT yKas3blBaTh Ha

3alUTHYIO POAb OITUMAAbHBIX MUKPOKAVMATUYECKMX yC/lOBI/HZ (B/la)KHOCTI) n

OCBEIIIeHHOCTH).

3akaouenme: Y I_HaXTéPOB BbIsIBA€Ha BBICOKasI paCHpOCTpaHéHHOCTb CUMIITOMOB

CHAPOMa CyXOro raasa. HO/Iy‘IeHHBIe pe3yapTaTbl CBUAETEABCTBYIOT O BO3MO>KHOM

BAVISIHUM yc110BI/II7[ Tpyd4a Ha COCTOsIHIIE rAa3HOM IIOBEPXHOCTN.

KaroueBrnle caoBa: IHaXTépr, HpOCI)eCCI/IOHaAI)HI)Ie 3aboaeBaHms rAas, BO3AelCTBIE

yl"O/leOﬁ I1b1IANL, OCl)TaAI)MOHaTOAOFI/II/I, CMHAPOM CYXOTIO Tr4asa, 3a001eBaHms
porosmnbl 1 KOHBbIOHKTUBBI, HpO(l:)ECCI/IOHa/leOQ 340pOBbE, PaCIIpOCTPAaHEHHOCTD

rAa3HbIX 3a00.aeBaHmII.

1. BBegenue

3aboseBaHMsT AETKMX IIBLAEBOM  DTUOAOTUN
(mHeBMOKOHMO3, XOb/l, cMAMKO3) OCTAIOTCsI CepbE3HO
raobaapHOi TIpobaeMolt 3apaBooxpaneHms [1]. Ilo
AaHHBIM MccaeaoBaHuA "Ta00aabHOe Opemsa GoaesHeir"
(I'bb) 2016 T043,
TBepABIX YacTUI], Ta30B ¥ IIapOB OOYCAOBUAO CBHIIIE 76
muaanonos DALY (3,2% or mmposoro Gpemenn) [2].
OgnospemenHo 1o ganHeiM I'Bb 2019 roga xoandectso

HpOCI)eCCI/IOHa/leOG BO34e1CTBUe

AeT XU3HY, TTOTepPsHHBIX M3-3a CAETOTHl ¥ HapyIIeHMs
DALY, r1ae
OCHOBHBIMU ITPMYMHAMM BBICTYIIAIOT KaTapakra (29,6%),
npo0aemsl ¢ pedpaxumeit (29,1%) u yxyaleHne 3peHus
BOausu  (21,7%), apyrume mnorepu 3perus (13,7%),
raaykoma  (3,3%) u  BO3pacTHas
AereHeparus (2,5%) [3].
ITpodeccuonaspHasl AeATeABHOCTh B  INIAXTe,

3peHus, AoOCTUIA0 22,6 MUAANOHOB

MaKyAsipHasiz

XapaKTepM3ylolascs  BpeAHbBIMM U OITaCHBIMU
yCAOBUSAMM, HETaTUBHO BAMSET Ha 340POBbe, BLI3BIBAs
[1aTOAOTMYeCKUe MPOLecChl B Pa3AUMYHBIX OpraHax MU
cucTeMax, B TOM 4YUCAe M B OpraHax 3peHus. 3710
IIPUBOAUT K PasBUTHUIO Ipo¢ecCcuoHaAbHBIX
0¢TaAbMONATOAOTUI Y IIAXTEPOB, M VX IMCAO pacTeT [4].

l'raza maxrepos B

I1043€MHBIX nraxTrax

MOABEPTAIOTCSI  IIPSAMOMY  BO3AENCTBUIO  BBICOKON
KOHIIEHTpallUM IIbIAM, TaK KaK 3alllMTHBIE OYKM TaMm
OOBIYHO He MCII0AB3YIOTCA [5].

OrpaHndyeHHOe OCBeIlleHNe B IITaXTHBIX YCAOBIIX
MO>XKeT HeTaTMBHO BAMATH VM Ha 3pUTeAbHble (PYHKIINI,

OPpOsABASACH B HAPYIIEHMAX 6I/IHOKy[l}IpHOFO 3peHwsI, a

TaKKe CHU>KeHMEeM 3pUTeAbHO-MOTOPHON KOOpAUHAIIUN
[6].

AHaAM3 COCTOSHUS T1a3HBIX OPTaHOB He BBLIBIA
CYIIeCTBEHHOTO  BAMSHUS ~ CUCTEMHBIX  ypPOBHeIl
MUKPODAEMEHTOB I XPOHUYECKOTO BOCIAJeHus Ha
CTPYKTYypEI raa3a. IIpu sToM, y pabOTHUKOB YroAbHOIA

IIPOMBIIILAEHHOCTH OTMeYaeTcst HapylleHue
(pYHKIIIOHaABPHOCTH CAE3HOM KUAKOCTH [7].
K ocHoBHBEIM  ¢akropaM, IIOBBIIIAIOIIUM

seposTHOCcTh pasButuss CCI' y mIaxTepoB ITOA3€MHBIX
YTOABHBIX Pa3pabOTOK, OTHOCATCS: AAUTEAbHLIN (Doaee
10 zet) cTaxk paboThl B HEOAATOIPUATHBIX IIOA3€MHBIX
YCAOBMSIX, BABIXaHME YTOABHOM IIBLAM, OOOTaIljeHHOI
KpUCTaAAN4ecKuM AmokcugoMm kpemumsa (SiO02), u
IOBTOPHbIE ITOBEPXHOCTHbIE TPABMBI I'1a3 (POTOBUIIBI U
KOHBIOHKTUBEI) [8].

BoszaelicTBre yroapHOV IIBIAM UTPaeT BasKHYIO
pOAb B pa3BUTUM CMHAPOMA CyXOro raasa [9].

CoBpemenHble MCCAeAOBaHUS YKa3bIBAIOT Ha
HaAngye oPpTaabMOAOTIECKIX OCAOKHEHNU (CMHAPOM
CYXOro r1a3a, CHU>KeHIe POrOBUYHOM UyBCTBUTEABHOCTH,
UM3MEHEHNs CeTYaTKI), KOTOPhle 3HAUYUTeAbHO CHMKAIOT
Ka4yeCTBO KM3HM U TpyAocrocobHocTs y ami ¢ 113/,
0JHaKO OCTAIOTCsI MaAOU3yJEHHBIMI.

AxmyarvHocmy:

PabGora B
COITPOBOXKAAETCsT BO3AeICTBIEM Psija HeDAarOIMPUATHBIX

YCAOBUSIX YTOABHBIX IIaxT
(akTOpOB MPON3BOACTBEHHOM Cpeabl. K HUM OTHOCATCS

BBICOKAsI 3aIllbLAEHHOCTD BO34yXa, HI3Kasl BAA>XHOCTb,
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BO3A€VICTBUE JICKYCCTBEHHOTO OCBEIEHIsI, a TaKxkKe

0CODEHHOCTM BEHTHMASIINM TIOA3€MHBIX BBIPabOTOK.
JauTeAbHOE BO3JEVICTBIE JAHHBIX (PAKTOPOB MOXKET
HNPUBOAUTL K HapyLIEHUIO CTabMABHOCTU CAE3HON
pasapakeHnIo
PasBUTHUIO CUMIITOMOB cuHApoMa cyxoro raasa (CCI).
CungpoMm cyxoro raasa IIpeACTaBAsSeT CODOI
MyAbTH(aKTOpHOe 3a00/1€eBaHNe I1a3HON TOBEPXHOCTH,
Xapakrepusylomieecsa AMCKoMQopToM,

3pUTeABHBIX (PYHKUMII U HecTaOMABHOCTBIO CAE3HOM

H/léHKI/I, rAa3Hou IIOBEPXHOCTN U

HapyIleHreM
naéaxkn. OgamM  n3 Hamboaee pacIpOCTPaHEHHBIX
VMHCTPYMEHTOB 4451 OIIeHKM BBIPa>KeHHOCTHU CHMMIITOMOB
apasercs omnpocHuk Ocular Surface Disease Index
(OSDI).

2. Marepuaa 1 MeTOAbI

AaHHOG nccaeaoBaHume SIBASIETCSL
IIPOCIIEKTUBHBIM, OAHOMOMEHTOHBIM, OAHOIEHTPOBLIM
IIOII€PEYHBIM nccaea0BaHIEM. I/ICCAEAOBaHI/Ie

nposoanacs ¢ stueaps 2025 roga 40 aexadpst 2025 roaa.

Yuacmnuiu uccaedosarus: YdacTHUKaMM 4aHHOTO
1ccAe0BaHIs OBLAN IIIAXTEPHI CO CTa’KOM paboTsl 6oaee
8 aer: BriOOpka y4acTHMKOB NpOBOAMAACh B IIIaxTe
nmenn Tycyna KysembaeBa pacrioaoskeHHBI B TOpoJe
Capann  Kaparanauzckoit Bcero B
uccaeloBaHnUM TpuHAAM ydactue 102 1maxtépa. B
OKOHYaTeABHBINl aHaA3 BKAIOUEHBI 55 pecIrioHAeHTOB,
IMOAHOCTBIO 3aIIOAHMUBINNIX orpocHyK OSDI.

Kpumepuu exarouerua: My>KUMHBI M >KeHIIVHBI

obaacTu.

B Bo3pacre 18-65 zer, Haamume MHGPOPMUPOBAHHOTO
coraacus, paOoTalomye IIaxXTéprl (IIOA3eMHbIe AN
OTKPBITHIEe PabOTHI), CTaK pabOTHl = 8 AeT, OTCyTBUe
XpOHIYECKUX 3a00AeBaHMil I1a3, OTCYTCTBUE OCTPBIX
0¢TaAbMO0TMYECKIX 3a001€BaHNIT Ha MOMEHT OIIpOoca.
ITo »xcnosunmio (pakTopoB pUCKa CAeAYIOIINe
KpUTepuii YIUTBIBAAVICD: Peryaspnoe
BO3€NICTBIE:YTOABHOI/PYAHON IBLAY, CYXOIO BO34yXa,
BeHTHUAALIMOHHBIX IIOTOKOB, paboTa He MeHee 2() JacoB B
HeAeAlo
Kpumepuii UCKATOHEHUSL: OTCYTCTBUE
MHQOPMUPOBAHHOIO COTAacysl, IIaxXTePhl C OCTPBIMU
0¢TaAbMO10TIECKIIMU 3a001eBaHIAMY,
IIEpeHeCEHHBIMI  OllepalMsIMM Ha TIJa3ax MeHee 6
MecslleB Haszad, ayTOMMMYHHBIMM ¥ XPOHMYECKMMU
3a004€BaHIAMY, BAMAIOIIMMU Ha CAE30IPOAYKIINIO, a
Takke IPUHUMAIOIINMe IIpeliaparsl, BAVAIONIME Ha
CAE3HYIO CEKPEeLINIO.
Imuveckoe  coobpaxenue:  Aas

O11OMe AUITMHCKOTIO

IIpOBeAeHNS
65110
rnoaydyeHo paspemenne /oxaasHon Kommccunm 1o

AAHHOTO ICCA€eA0BaHISI

buostuke  HayuHo-mccaegoBaTeAbCKOTO — MCHTUTYTa

HeCMOTp}I Ha 3HaA4YNMTEeAbHOEe KOAMYEeCTBO

JICCA€AOBAHMUI, ITOCBSIIEHHBIX PEeCHMPATOPHBIM U
CUICTEMHBIM 3a001eBaHIsIM y IIaxXTEPOB,
odpTaapMOA0TIIECKIIE ACITIeKThI BO3A€MCTBILI

IIPOU3BOACTBEHHEIX (PAKTOPOB M3yUeHBI HeA0CTaTOYHO.

B cBsi31 ¢ 9TUM aKTyaAbHBIM sBASETCS U3ydeH!e
pacIpoCcTpaHEHHOCTY CUMMITOMOB CHHAPOMa CyXOIo
raasay paOOTHMKOB YTO/ABHOM IIPOMBIIILAEHHOCTIL.

Ieav uccaedosanus — OIEHUTDH BBIPa’KEHHOCTDb
CUMIITOMOB CMHApPOMa CYXOIO TJa3a y IIaxTépoB IO
AaHHBIM aHKeTHposaHusa OSDI m aHaams CBA3aHHBIX
¢JaxTopos prucka.

KypOpPTOAOTUHU ¥ MeAUIIMHCKOM peabuantanym (HoMep
nporokoaa No 1-2024 or 08.10.2024). Bo Bspems
IpOBeAeHNs] ONPOCHUKA OBLAM yUTeHBI BCe IIPMHIIVIIEI
XeAbCHHCKOI AeKAapalluy M AaHHBIE BCeX YJ4aCTHUKOB
OBLAY aHOMU3MPOBaHBI.

Mrnempymerm oyernicu:

OneHka CHMMITOMOB CHHApPOMa CyXOTO IJasa
MpOBOAMAACh C VICIIOAB3OBaHMEM BaAMAMPOBAHHOIO U
HagexxHoro ornpocHuka Ocular Surface Disease Index

(OSDI), paspaboranHoro B 1997 roay rpymmoit
Outcomes Research Group [10]. OmnpocHuk 6511
IepeBedeH Ha PYCCKMII M Ka3aXCKUN A3BIK U
BaAnAupoBaH cpeaun 10  y4aCTHMKOB  KOTOpEIe

AOOPOBOABHO U3DLABUAN >KeAaHUe IPOMTU OIpPOC AAs
BaAMAALUA IIepeBoJa.

Onpocunk  OSDI  mpeacrasasiet
CTaHAApTU3MPOBAHHBIN MHCTPYMEHT, COCTOSAIMA 13 12

cobort

BOIIPOCOB, IpeAHa3HauYeHHbIX AAst OLIeHKI
BBRIPA>KEHHOCTU CUMIITOMOB CyXOTO I1a3a U MX BAUSHNS
Ha 3puTeabHble GyHkuunu. COOp AaHHBIX ITPOBOAVACH
METOAOM  aHKeTUPOBaHUs  C  MCIOAb30BaHUEM
CTPYKTYPUPOBAaHHOW aHKETHI, BKAIOYAIOIIEN BOIIPOCHI O
poeccroHaABHBIX U IT0BeAeHUECKIX (paKTOpax pucKa.
AmnKeTa BKAIOUala caedyioniue 0A0Ku:

1. Jemorpadirueckne xapaKTepUCTUKI;

2. IlpodeccronaabHbIe

paboThl, yuacToK pabOThL, pogeccus);

nmapaMeTpel  (CTaxk

3. VYcaosms Tpyda (3alIbLAEHHOCTD, OCBeIlleHNe,
HOYHBIE CMEHBI);

4. Tlosegendeckue paxTophl (KypeHue);

5. CuMOTomsl HOpa>keHM s I1a3HOM
roBepxHocTy 110 ornpocHuky OSDL

Kaxxapni1 BOmIpoc oIeHmBaAcsl Mo 5-0a1AbHOI

mkaae /laiikepra (ot 0 — «Hukorga» 4o 4 —
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«IIOCTOSIHHO»). VITOroBBII ©6aaa paccuMTHIBAeTCS IIO

caeaymomeit popmyae:
(cymma 6aaa08B) X 25
OSDI =

411CA0 OTBEYEHHBIX BOIIPOCOB
O6mmmit mokasareas sapsupyet ot 0 240 100, mpu
9TOM D0.1€e BRICOKIE 3HAaUeHIsI COOTBETCTBYIOT O0ABIIIel

BbIPpA>KE€HHOCTU CUMIITOMOB n CTelleHm

(pyHKUMOHAAbHBIX HapymleHuit. B coorBerctBUmM C

IIPVHATBIMU ITOPOTOBBIMU 3Ha4YeHAMU, CTeIleHb

BbIPpa>KeHHOCTU CIHApOMa CyXoro rlasa

Kaaccupunmposaaach coraacHo Tabama 1.

Tabanmna 1 - InTeprperarms naaexkca OSDI

No baaasr MNurepnperarns
1 0-12 HOpMa

2 13-22 AErKasl CTeIleHb

3 23-32 yMepeHHasl CTelleHb
4 33-100 TSIKEAasT CTeIIeHb

B pamkax mccaezoBaHUSA aHAAM3UPOBAAVCH
caeayroniue GpaKTOpPHL:

1. Crax paboTBI 10 CIIeIMaAbHOCTH

2. Kypenne

3. IlpodeccronaabHbIE XapaKTePYUCTUKIA.

M3sreueriue daHHbIX

ITepBuunas 06paboTKa AaHHBIX HPOBOAMAACH C

UCTI0Ab30BaHNeM IIporpaMMbel  Microsoft Excel. Ha

OCHOBE  JWCXOAHBIX aHKeT ©Oblaa cdopMupoBaHa
CTaHAAPTU3UpPOBaHHAas Taban1Ia, BKAIOYaIoIast
Aemorpadaeckie u npogeccroHaAbHEIe

XapaKTepUCTUKN PEeCIIOHAEHTOB, a TakXke OTBETHI Ha
soripocsl  onpocHuka Ocular Surface Disease Index
(OSDI).

AAsl KaKA0To y4yacTHUKA OBLAM pacCUMTaHBI
cymMMapHblii 6aaa n nHAekc OSDI B cooTseTcTBUM CO

3. PesyabTaTsl

B nccaesobanne 6p1am BKAI0deHsr 102 maxTépos.
Cpeanmii mnaaexc OSDI cocrasua 75,85+14,65 Gaaaa,
MeauaHa — 72,92. MuHuMmaabrHOe 3HadeHUe WHAeKca

craHgapTHON Qopmyaoii. Ilocae popmuposanmsa 6as3bt
AQHHBIX OBLAM IIPOBEJEHBI IIPOBEpPKa KOPPEKTHOCTH
3aITO/HEHNs ¥ OYNCTKa AaHHBIX. B aHaAM3 BKAIOYAAMCH
TOABKO aHKETHI C IIOAHOCTBIO 3aITOAHEHHBIM Pa3Aeli0M
OSDL

Cmamucmuueckas AQHHBIX

IIpOBOAMAACh C MCIO/Ab30BaHMEM ITporpamMmel  SPSS.

obpabomxa

KaTeropI/IaAmee InepeMeHHbIe IIpeACTaBA€Hbl B BIIAE
4acToT U AO0J€eM, a KOAYeCTBEeHHbIe InepeMeHHble — B
BIUA€e 4YacTOT, a TakKXe IIOKa3aTeJen LIeHTpaAI)HOIZ
TEHACHIINN U Bapl/[a6e/leOCTI/I. CpaBHI/ITeAbeIﬁ aHaAn3
IIPpOBOAMACS C MCIIOAB30BaHINEM ITapaMeTpUMYeCKX U
HermapaMeTpn4ecKmx

3aBUICMIMOCTIU oT

CTaTUCTUYECKUX  METOAOB B
PesyapTats
CUMTAAUCh CTATUCTUYECKM 3HAUUMBIMM IIPU ypPOBHE

sHaunmoctn p<0,05.

IpUMEHNMOCTI.

cocrasuao 50, makcumaanrHoe — 100. Jemorpaduueckast
u IIPOU3BOACTBEHHAs XapaKTepucTHKa BCex

nccaeAyeMbIX oKasaHo B Tabamiie 2.

TabGamza 2 - Jlemorpaduraeckast v IpON3BOACTBEHHAs XapaKTEePIICTIKA YIacTHIKOB (n = 55)

No IToka3areanb CpeaHee 3Ha4eHNe + CTaHJaTPHOe OTKOAOHEeHNe
1 Bospacr, aet 37,20 £ 6,01
2 Pycckue — 54 (53%)
Kazaxu — 20 (20%)
0,
HaunonaasHoctsb y?gi?:i? 5 (7552;) )
Hewmsr — 4 (4%)
Apyrue — 11 (10%)
3 Craxx pabOTH, 2€T 12,78 + 7,17
4 Craxx mo CriernmaabHOCTH, A€T 9,20+7,24
5 IToa (My>KunHBbI) 102 (100%)
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6 He xypsue — 54 (53%)
Kypenue Bpocnan — 13 (54%)
Kypsmme - 35
7 Uncao curaperos B AeHb 2,23+0,78
PaGoune ycaosust
8 Paboune ann/Heaeaio 5,14 +0,47
9 Pabora B CI13 (mpog0aXnuTeAbHOCTh PabOTHI 5734383
B Yacax)
10 INoanoe ucnioar3osanne CI3 710+ 147
(ITPOAOAKNTEABHOCTH pabOTHI B Yacax)
11 IIpomsBoacTBeHHbIE (PAKTOPHI
12 ITe12p 94 (92%)
13 Tasst 31 (30%)
14 Bubparus 63 (62%)
Muxpoxanmar
15 Hwuskast Baa>kHOCTD 56 (54%)
16 ITaoxoit Bo3ayxoobMeH 19 (18%)
17 Heaocrarounoe ocseltieHne 75 (73%)
18 OSDI nnHaexc 75,85 + 14,65
19 Tspxéaas crerrens CCI 54 (53%)

*CW3 — cpedcmea undusudYarbHoLX 3AULUNTbL
* CCI" — cundpom cyxozo zaasa

Aas aHaAu3a B3alIMOCBSI3U MeXAY CuHApOMa cyxoro raasa (mo mxale OSDI) 6s1a0
AemMorpapuuecKuMy  ITOKasaTeAs MM, IIOKa3aTeAsMI MCTI0AB30BaHO KOPpPeAIVMOHHBI aHaamsa CrnmpmaHsa.
yCcAOBUII TpyAa U  BBHIPa’K€HHOCTBIO CHMIITOMOB PesyabTaTsl KOppeasnmii yKaszaHsl B Tabanite 3.

Tabauna 3 - BansHite mpous3BoACTBeHHBIX (pakTOpOB Ha roKasaTeay OSDI: koppeasIIMOHHBIV aHAAM3.
Koppeasmmonnsbi anaans (Spearman)

Ne Ilepemennas rho Spearman p-value Crat. 3Ha9mMoO (p<0,05)
1 Bce CI13 -0,510 0,0001 Aa
2 Tasnr 0,429 0,0011 Aa
3 Bozayxoobmen 0,412 0,0018 Aa
4 BaasxHoctb -0,405 0,0021 Aa
5 Pabora anem 0,414 0,0023 Aa
6 Pabora B CI13 0,391 0,0073 Aa
7 Pabota B HOUHOe Bpems 0,324 0,0178 Aa
8 OcsenieHne -0,300 0,0260 Aa
9 Craxx o0t -0,245 0,0710 Her
10 Kypenne -0,193 0,1630 Her
11 Crax I10 CIIeIaabHOCTU -0,176 0,2369 Her
12 IIb12B -0,147 0,2828 Her
13 Bospacr -0,097 0,4818 Her
14 CpeaHee KOAMIECTBO CUTapeTOB AeHb -0,145 0,5910 Her
15 Bubparusa -0,009 0,9458 Hert
*CN3 — Cpedcmea urdusudyarvbHoti sauumot
B xoge amaamsa  B3aMMOCBA3M  MEXAY cuHApoMa cyxoro raasa (mo mxaae OSDI) BbisBAeHBI
JeMorpapryecKuMM  IIOKa3aTeAs MM, ITOKa3aTeAsIMIU HEKOTOpPbIE CTATUCTUYECKN 3HAUMMBble KOPPEeASLIIL.

yC/IOBI/II;I Tpyaa nu BBIPpA>K€HHOCTDBIO CIIMIITOMOB
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Ycranosaena ymMepeHHast
KOppeasiyusi MeXJy CyMMapHBbIM MCIIOAb30BaHMEM
CpeacTs MHAMBMAYaAbHOM 3amuTsl (C113) 1 sHaYeHNIMMI
OSDI (0=-0,510; p=0,0001), 4TO CBMAETEALCTBYET O

CHM>KEHIN BbIPa’kK€HHOCTU CHMMIITOMOB CyXOro rJasa

oTpuIjaTeAbHas

pu 0021ee 1oAHOM mcrioap3oanuy CH3.

Taxxe B Xo4e aHaAM3a BBHIABAEHBI yMepeHHBIE
MOA0XUTeAbHbIe KOPPeAsSIMI MeXJy IToKa3aTeAs MU
OSDI u BO3aeiicTBIEM CAeAYIOIIUX He0AarompuisiTHBIX
IIPOU3BOACTBEHHBIX (PAKTOPOB:

¢ Bosgericteue rasos (0=0,429; p=0,0011),

e Heaocrarounsit  Bosayxoodmen (0=0,412;
p=0,0018),

e Koamuectso pabounx gmeit  (0=0,414;
p=0,0023),

4. O0cyxaeHme

ITocTrosiHHOE BO3A€VICTBUE TOPHOAOOBIBAIOIIIEN
IIBLAV MOKET IIPUBOAUTD K XpOHIYECKOMY BOCIIaA€HUIO,
OKCUAATUBHOMY CTPECCY ¥ TOKCMYECKOMY ITOBPEXKAEHMUIO,
4TO, B CBOIO OYepeAb, CIIOCOOCTBYET Pa3BUTHUIO KaTapaKThl,
r1ayKOMBI, MCTOHUYEHUIO CAOEB
MaKy AsIpHOII JereHepanu u
petunonaTtuu [11].

B crpykrype raasHoit IaTOAOTMM Y IIaXTEPOB
BEAYIIYIO POAb 3aHUMAIOT pa3AN4YHble HapyIIeHUs

pedpaxuym. Ha BTopoM MecTe 110 pacpoCcTpaHEHHOCTH

YBEUTQ, CeT4yaTK!,

AvabeTyecKko

HaXOoJs5ITCsL 3a004eBaHMsI KOHBIOHKTUBBI U BE€K, 4YTO B

3HAYMTEABHOM CTelteHn CBsI3aHO C BBICOKOTI

3alBLAEHHOCTBIO aTMOCCI)epHOFO BO34yXa, SIBASIIOIITEVICS

OAHVM "3 OCHOBHBIX He0AaronpusATHBIX
IIPOU3BOACTBEHHBIX (PaKTOpos. PacmpocTpanéHHOCTH
odraapMoA0OTHUECKNX  3aboJeBaHMII  OIIpejeAseTcs

K/aCCOM U CTeIIeHbIO BPeAHOCTH YCAOBUI TPy Aa, a TaKKe
o01ieil  MPOAOAXKUTEABHOCTBIO  HPOQeCcCHOHAABHOTO
CTa’ka B HeDAarolpusATHON IPOM3BOACTBEHHON cpeJe.
YcranosaeHo,  4TO ~ MaKCMMaAbHble — IIOKa3aTeAun
3a0041€BaeMOCTU II0 BCeM HO3040THYeCKuM ¢popMam
Ha0AI0AAI0TCSI Yy PabOTHUKOB CO CTaXkeM IOA3EMHOI
paborsr 6oaee 10 aer. Ilpu aHaamse TpaBMaTUYECKUX
TTOBpeXKAeHNIA HanboJee  9acTo

opraHa  3peHus

BBLABAAANCL — TIOBEPXHOCTHBIE — MHOpPOJHBIE  Teaa
(A0KaaM30BaHHbIE Ha KOHBIOHKTVBE I POTOBUIIE),
KOHTY3UM TIla3a Pa3AMIHON CTeIIeHN TSXKeCTH, a TakKke
MIPOHMKAIOIIe paHeHu: [4].

YcTraHOBA€HO, YTO YacToTa pa3ANIHBIX (POPM
0o(pTaapbMONIATOAOTUM  BO3pacTaeT C  yBeANdeHHeM
Ipo¢ecCHOHaABHOIO CTaXka, 0CODEHHO Y pabOOTHUKOB CO
craxxeM 0Ooaee 10-15 aer, dYTrO XapaKTepHO 4451

Ppa3sANYIHBIX OTpaCAEIZ IIPOMBIIIA€HHOCTIL. KpOMe TOIO,

e Pabora s CM13 (0=0,391; p=0,0073),
e Hounsle cmens! (0=0,324; p=0,0178).
Taxoke BbIAIBA€Ha yMepeHHasl OTpUIlaTeabHast
CBsI3b C ypoBHeM BaaxkHoctu (0=—0,405; p=0,0021) u
(0=-0,300; p=0,0260), wuTO
3AIIUTHYIO  pOAb
MUKPOKAMMATUIECKUX  YCAOBUIL

OCBENIEHHOCTU MOXKEeT

yKasbBaTh  Ha OIITUMAaAbHBIX
(BAa>KHOCTD U
OCBEII|eHHOCTbD).

Caeayiomue PakTopsl, Takue KaK OOIIUII CTaX
paboThl, CTaX IIO CIeUMaABHOCTY, BO3pPacT,CTelleHb
KypeHMs, ypOBeHb 3allbIAEHHOCTM WU BuOpanuy, He
IIPOAEMOHCTPUPOBAANT CTATUCTUIECKV 3HAYVIMOM

cBs13m ¢ nokasareaamu OSDI (p>0,05).

BBIAIBAE€HA MpsAMas 3aBUCUMOCTb MeXAy YpPOBHEM
3a001€BaeMOCTV OpraHa 3peHus U KAacCOM BpesHOCTU
ycaosuii Tpyaa [12].

B nccaeaosanmsix nposoguMseix Priyadarshini S.
R. et al Oplaa BBIIBA€HA CTAaTUCTUYECKM 3HAUMMas
acconmanusl  MeX4y CMHAPOMOM  CYXOrO — IJa3a,
yBeAndeHneM BO3pacTa, HEKOHTPOAMPYEMBIM
apTepMaAbHBIM JaBAeHNeM, TOAIIMHON AU AHOTO CA05

caésnon maéukm [13]. Taxxke, B mccaegoBanmsax 135

IIIaxXTepoB Kysbacca, KOTOpBLIe IepeHecAn
9KCUMepAa3epHyIO KOPPEeKIIUIO 3peHns 1o
NMpoecCOHaABHBIM ~ IIOKa3aHMs OBLAO  BBLIBAEHO

Mugexc OSDI B ocHoBHOI rpymme coctasua 17 (7-26).
3nauyenne OSDI menee 12 6aa10B BbIsIBAEHO Y 53,35%, OT
13-22 — y 15,5%, ot 23-32 — y 28,15%, 6oaee 32 — y 3%
maxTepos. B rpymnme cpaBHeHus MeAMaHa 3HadeHI
nngexkca OSDI pasna 14 (5-24): menee 12 6aaaos
roaydyeso y 60,7%, or 13-22 — y 12,6%, or 23-32 — y
25,2%, 60aee 32 — y 1,5% manmeHTOB 9TO COITOCTOBIMBI
C pesyabTaTaMM Halllero nccaegosanus. Ilo pesyasratam
aHKeTUPOBaHM S OTMEUEHO, 9TO Iperaparsl
UCKYCCTBEHHOI CAe3bl HpUMeHAIOT 23% IaleHToB
I'PYIIIBI CPABHEHNS], 8 Cpeay TTanyieHTosn [14].

JaHHBIE HaIIero MCCAeAOBaHMS 3HAYUTEABHO
OTAMYAeTCs C AAaHHBIMUM  MICCAeA0BaHIs IIPOBOABBIX B
VMBaun. PacripocTpaH€HHOCTh CMHApPOMAa CYyXOTO TIJasa
cpean Kypsamux coctasuaa 60%. Panee mposeaénmbie
MccAeAOBaHNS TakKe AeMOHCTPUPYIOT 0o/ee BBICOKYIO
9acTOTy BCTpeYaeMOCTM CHHJApPOMa CyXOro raasa y
KYPUABIIVIKOB. Tounsbie JAaHHO
accouanmu 40 KOHITa He yCTaHOBAEHBI, OAHAKO KypeHue
paccMaTpuBaeTCs KakK ITOTeHIIMAALHBI (PaKTOp PUCKa,

MeXaHN3MBbI
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TpeOyIOImnit 4aAbHEIIIero N3y9eHNsI Y KOAMIeCTBeHHO
onenku [15-17].

CoraacHo mCCAeABOQHMAM IIPOBEAEHHEIX B
Poccyn cpeau 16 000 yeaoBek, 3aHATBHIX BO BpeAHBIX U
(MAM) oOmacCHBIX YCAOBMAX TPYyAad, CBUAETEABCTBYEeT O
BBICOKOM POCTe IaTOAOTMMI OpTraHa 3peHusd Cpeau
CTPYKType

3a00aeBaeMoCTI IIepBoe MeCTO 3aHMMaeT

paboTaromux. B BBLABAEHHOI

aHOMaAnu
pedpakumm M HapyIIeHUs akKKOMOAAIIUV, BBICOKMIT
IIPOLIEHT BIIEpBLIE YCTAaHOBAEHHOTO AVaTHO3a I1ayKOMEBL,
KaTapaKThl, BO3PACTHON MaKyAoAUCTpoduu, cuHApoOMa
cyxoro raaza. CHUHAPOM «CyXOro raasa» oxsatua 17 %
Hace/AeHUs CcTpaHsl Pocumn.

Wccaeaosatean CepepHoii VIHAMM BBIABIAHY, YTO
CyXoro
Cesepnoit Vnanu cocrasnaa 32%, ipu »ToM Hanboaee
JacTto 3a0o0/eBaHIE BCTPEYal0Ch B BO3PACTHON TpyIIIle
2140 aer. Vcmoaws3zoBanue Bugeogucniees (VDT),
KypeHHe U HOIlleHle KOHTaKTHBIX AVH3 OBlAU CBS3aHBbI C
TIOBBLIIIIEHHBIM PUCKOM  PasBUTUs CUHAPOMA CyXOTO
raasa [18].

Heaocratounas 0CBEA0OMAEHHOCTH o)
HEeOOXOAMMOCTM  3allUThl r4da3 U AAUTEABHOE
BO34eliCTBIIe pabouell cpeabl ¢ BLICOKOI 3aIIblAEHHOCTBIO
IPUBOAAT K BBICOKOTI pacIpocTpaHEHHOCTI
CUMIITOMHOTO CHHApPOMa CyXOIO r4asza y paOOTHIKOB
YTOABHOM MIPOMBIIII€HHOCTA. WccaepoBanne
IIPOBOAMMOE cpeau IaxTepoB B KurTae BBIABMA 4YTO
JacToTa BOBHUMKHOBEHMS CHUMIITOMHOTO CUHJApOMa
CyXOTO ypOBHEM u
MPOAOAKUTEABHOCTBIO BO3AENCTBMS IIBLAM, a TaKxke
BO3PacToM pabOTHMKOB, O4HAKO He 3aBUICUT OT IAyOMHBI
ITaXThI [19]. Pesyaprarnl AaHHOIO MCCA€AOBAHVASL
COCITOCTOBVMMBI C HAIIIM MCCAEABOAHIIEM TA€ BAASKHOCTD,

pacpocTpaHéHHOCTh  CMHAPOMa raasa B

rla3a CBs3aHa C

OCBeIlleHHOCT, He/0CTaTOYHBbIIA BO34yX000OMeH
niocriocodcrsoBaan K passutuio CCT:

C yBeandenueM rayOuHBI 400LIYM TeMIlepaTypa
OKpY>KaIOIIMX TOPHBLIX IIOPO4 U TeMIllepaTypa Ha
pabouem 3aboe BospactalOT HeauHeitHo. Tak, Tpu
TemIeparype IrpyHTta Ha yposHe (0 M, pasnoit 16 °C, Ha
rayoune — 500 M oHa cocraBasier okoao 26 °C, a Ha
rayoune -1000 M mnpessimaer 38 °C, mpu sTOM
OTHOCUTEAbHAsSI BAAXKHOCTD Aocturaetr 96—-100% [20].

OrHocuTesbHas  BA@XKHOCTh  OKpY>KalOIeit
Cpe4pl HaXOAMUTCSI B OOPaTHOI 3aBUCHMOCTH C 9acTOTOI
BO3HMKHOBEHIsI CMMIITOMHOIO CMH/APOMa CyXOro rJasa:
4yeM BBIIIe YPOBEHb BAAXKHOCTU, TeM MeHbIle IoTeps
BJAary CAE3HOM NAEHK! [21].

[ToaydyeHHBIE pe3yAbaThl CBUAETEABCTBYIOT O TOM,
YTO HEAOCTAaTOYHLI YPOBEHb OCBEAOMAEHHOCTY O Mepax
3alUTLl OpraHa 3peHus] B COYeTAaHUM C AAUTEABHBIM
BO3JeMICTBUEM

BEBICOKIIX KOHIIeHTparuii

npon SBOACTBEHHOIZ IIbIAN SBASIOTCS 3HAYMMBbIMUI

Paxropamn, BBICOKYIO
PacIIpoCTpaHEHHOCTh CUMIITOMHOTO CHHApPOMAa CYXOTO

00yCA0BAMBAIOIIVIMIA

raasa y pa60THI/IKOB yI‘OAI)HOﬁ IIPOMBIII/Z1€HHOCTU.
BepOHTHO, XpOHIM4YecKoe BOS,ZI,QIZCTBI/IG ITbI/1€BbIX YaCTUI]
IIponecchl Ha
IIOBEPXHOCTN TIJa3a, HapylmiaeT CTabMABHOCTH CAE3HONI

VHNONNpyeT BOCIIaAUTEeAbHBIE
IMAEHKN U CHOCOGCTByeT Pa3BUTUIO OKCUAATMBHOTO

cTpecca, qTo B COBOKYITHOCTI IIPpMBOAUT K

popMupoBaHMIO M HPOTrPecCMpPOBAHUIO CUHAPOMA
CyXOToO r1a3a.

YcraHOBAEHHAsI accoLMaliuisl MeXKAy 4YacTOTOI
3aboseBaHus U TaKKe

pasBuTILI YpoOBHEM, a

AANTEABHOCTBIO ITBILAE€BOTO BOSAef/]CTBI/IfI, coraacyercs C

a¢dexra

Oganospemenno

KOHLIeIILIeNn A0303aBICUMOTO
BpeAHOCTEI.
BBIABAEHHAs CBA3h C IIPOJOAKUTEABHOCTHIO pabounmx
AHel u
KyMY A TUBHBIIA Xapakrep BO3AEICTBUA
He0AaronpuATHLIX (PaKTOPOB IIPOU3BOACTBEHHOI Cpeapl,
TaK M LMPKaJHBle M3MeHeHus OOAPOCTBOBAHILS.

OTCyTCTBI/Ie 3HAQUMMOM CBSI3M CO CTakeM pa6OTLI,

IIpoQecCOHaABHBIX

HOYHBIX CMEH MOXXeT OTpa’karb KakK

BO3pacTa I CTeIIeHbIO KypeHIs, BepOATHO, yKa3blBaeT Ha
TO, YTO KAIOYeBYI0 POAb UIpaeT He CTOABKO
MPOAOAKNUTEABHOCTE pabounx AHell 1 paboTa B HOUHOe
BpeMs.

C xamMHMYecKoi M COIMaAbHO-DKOHOMUYECKOI]
TOYeK 3PeHMsI CUHAPOM CyXOIo TIJasa y paOOTHMKOB
YTOABHOM IIPOMBIIIAEHHOCTH IIpeACTaBAseT
3HauMMylo  1poOaemy. CHIDKeHMe — 3PUTEABHOTO
koM$OpTa, MOBHIIIEHHAs YTOMASIEMOCTh U HapylleHue
3pUTeABHBIX (PYHKIOMIA MOIYT HETaTMBHO BAVATH Ha
IIPOU3BOACTBEHHYIO 0e3011acHOCTh, yBeAuduBas PUCK
IIPOU3BOACTBEHHOTO  TpaBMaTmaMa. Kpome
XpOHHNYecKoe TeueHue 3a0o0JeBaHMs  CIIOCOOCTBYeT
CHIDKEHMIO KadecTBa >KM3HM UM TPYAOCIIOCOOHOCTH, UTO

coborit

TOTO,

BA€UET 3a CODOI AOINOAHUTEAbHBIE HKOHOMMYECKUe
U3AEPXKKUM KaK A4 pabOTHMKOB, Tak U A4S
HpPeATIPUATUINL.

B cBsasu ¢ 9TMM mrpeacraBasercss 0OOCHOBAHHBIM
paccMaTpMBaTh CMMIITOMHBIN CMHAPOM CYXOTO I1a3a He
TOABKO KaK MeAMITMHCKYIO, HO U KaK ITpoeccroHaAbHO
00yCA0BAEHHYIO 1 OOIIECTBEHHO 3HAYMMYIO IIpo0AeMy.
DTO MOAYEpKMBaeT HEODXOAMMOCTh pa3paboTKU U
BHEApEeHIs

KOMIIAE€KCHBIX HpO(l)I/IAaKTI/I‘IECKI/IX

MepOHpI/I}ITI/Iﬂ, BKAIOYAIOIIMX ITOBBIIIIEHTIE

MHPOPMUPOBAHHOCTY ~ PabOTHMKOB O  CpeACTBax

UHAVBUAYAAbHONM 3aIUTH, ONTUMM3ALNIO YCAOBUI
TPYy4a, PeryAsSpHbIll OPTaibMOAOTMYECKUI CKPUHIHT, a
TaKXke BKAIOYEHME AAHHOV I1aTOAOTMU B CUCTEMY
podecCcuoHaAbHOTO

340pOBb  C  IIOCAEAYIOLIEN

OIIeHKOII eé craTyca Kak BO3MO>KHOTO
MpoQeccnoHaabHOrO 3a00.1eBaHNA.

Ozpariuuerius:
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Orpannyennem AaHHOTO mccaeOBaHs
SIBASIETCSL €T0 AM3aliH B BU/AE aHKETHOTO ITOIIepPeyHOTrO
uccaedosanmnsl ~ 0e3  mposedeHUsA — OOBEKTUMBHOTO
obcaeaoBaHLs AAs
MOATBEp>KAeHNSI CUHAPOMa CyXOrO raasa, 4TO MOXKeT
onpeAeAEHHYIO

IMOAY4YEeHHBIX AAaHHBIX. TanKe, HeOOABIIIOE KOAMYECTBO

OCl)Ta/H)MOAOFI/I‘IeC KOTO

00ycA0BAMBATH CyOBEKTUBHOCTD

uccaesyembix 1marxtepos (102) MoxkeT IoOKasaTh

CTAaTUCTNYECKN He3HaYlIMbIe ITOKa3aTeAl.

5. BeiBOABI

Taxum o06pa3oM, BBIpa’keHHOCTb CUMIITOMOB
CUHApOMa CyXOrO IJa3a y IIaxTEPoB B OOABIIIEN CTeIIeHN
accoMMpoBaHa C TEKYLIMMH VCAOBMSIMM Tpyda W
MUKPOKAMMaTN4YeCKuMy  (pakropamy, Torga  Kak
JAemMorpaduueckrie 1 IOBeJeHYECKVe XapaKTepUCTUKI
3HAYMMOTO BAVISHIS He IIOKa3aAu.

IToaydeHHBIE pe3yAbTaThl CBUAETEABCTBYIOT O
BBICOKOI PacIIpOCTPaHEHHOCTY CUMIITOMOB CUHApOMa
CyXOrO I/la3a CpeAy IIaxXTEPOB.

Oaunm u3 BO3MO>KHBIX
CIIOCOOCTBYIOIINMX ~pPa3BUTUIO CUMIITOMOB,
BO3/EVICTBYIE IIPOU3BOACTBEHHBIX I'a30B, ICIIOAB30BAHIIE
Cl3, HOuHBIE CMEHBI U KOAMYECTBO pabOYMX YacoB a
TaKxKe HebAaronpusITHbIE MUKPOKAVMaTUIEeCKIe
yCAOBUS [10A3€MHBIX BBIpabOTOK (ocBerrenne,
BAa>KHOCTB, HEAOCTaTOYHBIN BO3AyX00OMeH).

IToaydyenHbIE pe3yAbTaThl IIOAYEPKUBAIOT
HeOoOXOAVIMOCTDh AAABHENMINNX WMCCAeAOBAHMII BAVSIHIS
IIPOU3BOACTBEHHBIX (PAKTOPOB Ha COCTOSIHUE Ia3HOII
IIOBEPXHOCT Y pabOTHMKOB  TOPHOAO0OBIBAIOLIEN
IIPOMBIIILIEHHOCTI.

Jaxropos,
SBASIETCS

Aurepartypa

B aaapHeiiimeM 11e1ecoo0pa3sHO ITpOBejeHue
nsyaeHnue
B3aIMOCBsI3I1 MEXAY CY6'beKTI/IBHbIMI/I CUMIITOMaMI "

VCCAeAOBaHU, HaITpaBA€HHBIX Ha

OOBEKTUBHBIMY KAVMHNYECKMMM ITpU3HAaKaMU CUHAPOMa
CyXOoro raasza, a TakKke (aKTOpPOB, IIOTEHIIMAAbHO

BAILIIOIIMX Ha €0  pacHpOCTPaHEHHOCTL  Cpeau
pabOTHMKOB  YIOABHOI  IIPOMBIIIAEHHOCTH.  DTO
IIO3BOAUT IIOBBICUTH TOYHOCTh U  AOCTOBEPHOCTD

I10Ay49ae€MbIX pe3yAbTaTOB.

Kon$ankT mHTEpecoB: ABTOPH 3asABAAIOT 00
OTCYTCTBUM KOH(AUKTa MHTEPECOB.

PDunaHcuposaHue: ViccaegosaHne BbIITOAHEHO
npu nnogaepxke Komurera Hayku MuHMcTepcTBa HayKi
u BrIcIIero odpasosanus Pecriyoankn Kasaxcran (VIPH
BR27199517 «KoMmaekcHBIT II0AX04 K MeAVIITMHCKOI
npoduiakTuke U peaduantauyy 1podeccroHaABHBIX
3abozeBaHNiT  OPOHXOAETOYHON CUCTEMBI  ITBLAEBOI
DTUOAOTUI»).

ABTOpBI TOATBEPKAAIOT, YTO MaTepyaAbl CTaThI
He HalpaBAsSAUCh U He IIYOAUKOBAAUCh B APYTUX
U3 AaHUSIX.

Bkaaa asTopos: Konnenryaamsamus — K.C,,
A.P.,; metogoaoruss — M.B., T A..; periensupoBanne —
r.4., M.b, I'A,; ¢opmaasubi anaans — H.C,, C.IIIL;
HaIlycaHue (IlepBOHa4YaAbHBIM BapMaHT PYKOIMCH) —
I.4., M.b.; Hartucanmne (pedakTupoBaHUe U AOpabOTKa)
—TI.A4,MBb., AT.
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Tyninaeme

Kipicrre. KeMip enepkocibi KpI3MeTkepAepi KoMip IIaHBI, aya BLAFAAABLABIFBIHBIH TOMEHAIT] >KoHe >KacaHABI
SKapBIKTaHABIPY CVSIKTBI KOAAVIChI3 OHAIPICTIK ¢pakTOpAapAbIH ocepiHe yIIbIpaniabl, OyA Ke3aiH OeTkell KaOaTBIHBIH
>KargaliblHa Tepic acep eTil, KypFaK Ke3 CMHAPOMBIHBIH AaMybIHa bIKIIaA €Tyl MyMKiH.

3eprrey Mmakcarbl Ocular Surface Disease Index (OSDI) cayaanamachiH K0A4aHa OTBIPBII, IIaxTepAepaeri
KYPFakK Ke3 CUHAPOMBI CIMIITOMAAPBIHBIH alfKbIHABIABIFBIH Oarajay.

Marepuaagap men aaicrep. llaxrépaap apaceiHaa Ocular Surface Disease Index (OSDI) cayaanamacsie
nalijadaHa OTBIPBII 3epTTey Kyprisiaai. deprreyre OSDI cayasHaMachlH TOABIKTOATBIPFaH 55 peCIIOHAEHT eHrisziaai.
CumnaTraMazblK CTaTHCTHKA KepceTKimrepi ecenreaai. Torrapast caasicTeipy yimiH CrmMpMeHHIH KOppeAsSLNsAABIK
TaaAaybl KOAJaHBLAABL.

Hatiwkeaep. OSDI mnnaekciniyg opTara MoaHi 75,85+14,65 6aaabl KypaAbl, MeanaHackl — 72,92, aa MaHAep
anarnasonsl — 50-100. JKeke xopranbic KypaagapbeH (JKKK) Toapk xoaaany men OSDI kepcertkimtepi apachiHAa
opraia Tepic xoppeasius aHbikTaaasl (0=—0,510; p=0,0001), 6ya KKK-HBI TypaKTel KOA4aHy Ke3iHAe KYpFrak Ke3
CUMIITOMAAPBIHBIH aliKbIHABLABIFBI TOMEHACWTIHIH KopceTeAi.

Consimen karap, OSDI kepcetkiltepi MeH keaeci KoAaliChl3 ©HAIpicTIK (pakTOpaap acepi apackHAa opTaliia
OH KOppeAasuysalap aHbIKTaAAbL:

Tazaapapiy acepi (0=0,429; p=0,0011),

Kertkiaikcis aya aamacy (0=0,412; p=0,0018),

Kywmpsic xyHAepiHiH cansl (0=0,414; p=0,0023),

KKK-men sxymeic ictey (0=0,391; p=0,0073),

Tyuri aysicsimMaap (0=0,324; p=0,0178).

ConrIMeH KaTap, bLAFaaAbLABIK geHreiiiMeH (0=—0,405; p=0,0021) sxane >xapbikTaHasipymeH (0=—0,300; p=0,0260)
opTalla Tepic OajidaHbIC aHBIKTaAAbl, Oy MUKPOKAMMATTHIK, >KaFAaildapAblH OHTailAbl O0AYBIHBIH KOPFaHBII POAiH
KepceTreai.

Kopoiteiaant. [IlaxTepaep apachiHga KypFak Ko3 CMHAPOMBI CMMITTOMAAPBIHBIH JKOFapbl TapaAybl aHBIKTaAAbL.
AbIHFaH HOTHKeAep eHOeK >KaFaalldapbIHbIH Ko34iH OeTkell KaOaThIHbIH KaFAaliblHa BIKTHMa/ 9CepiH KkepceTei.

Tyitin cesaep: maxrTepaep, Ke34iH KociOm aypyaapsl, KeMip IIaHBIHBIH ocepi, OQTaAbMOAOTUAABIK
naroAorusdap, Kyprak Ke3 CHMHAPOMEI, KacaH KaObIK >KoHe KOHBIOHKTMBA aypyJAapbl, KociOu JeHcayablK, KO3
aypyAapbIHBIH TapaAysl.
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Abstract

Background. Coal industry workers are exposed to adverse occupational factors such as coal dust, low
humidity, and artificial lighting, which may negatively affect the ocular surface and contribute to the development of
dry eye disease.

Objective. To assess the severity of dry eye symptoms in coal miners using the Ocular Surface Disease Index
(OSDI) questionnaire.

Materials and Methods. A survey of miners was conducted using the Ocular Surface Disease Index (OSDI)
questionnaire. A total of 55 respondents with fully completed OSDI questionnaires were included in the study.
Descriptive statistics were calculated. Group comparisons were performed using Spearman correlation analysis.

Results. The mean OSDI score was 75.85+14.65 points, with a median of 72.92 and a range of 50-100. A moderate
negative correlation was found between the overall use of personal protective equipment (PPE) and OSDI scores (o=
0.510; p=0.0001), indicating a reduction in the severity of dry eye symptoms with more consistent PPE use.

Additionally, moderate positive correlations were identified between OSDI scores and exposure to the
following adverse occupational factors:

¢ Exposure to gases (0=0.429; p=0.0011),

¢ Inadequate ventilation (0=0.412; p=0.0018),

e Number of working days (0=0.414; p=0.0023),

e Working in PPE (0=0.391; p=0.0073),

Night shifts (0=0.324; p=0.0178).
A moderate negative correlation was also observed with humidity level (0=—0.405; p=0.0021) and lighting (0=—

0.300; p=0.0260), suggesting a protective role of optimal microclimatic conditions.

Conclusion. A high prevalence of dry eye symptoms was identified among coal miners. The findings suggest
a potential impact of occupational conditions on ocular surface health.

Keywords: coal miners, occupational eye diseases, coal dust exposure, ophthalmic pathology, dry eye disease
(DED), corneal and conjunctival disorders, occupational health, prevalence of eye diseases.
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Tyininaeme

JKiti 6ponxmoant (Kb), TeMeHTi THIHBIC >KOAAAPBIHBIH KaOBIHY aypyhl peTiHAe, Kol
>Kafgalija ycak OpoHXTap MeH OpOHXMOJAadapAblH 3aKbIMAAAYBIH aliTaibl KoHe 041
2 >xacka geitinri 6asasapaa gamuast (kedinece 1 >xacka geriinri 6asazapaa). JKiti
OpOHXMOAUTTIH CUMIITOMABIK  KellleHiHe >KeTe/MeH JKoHe ThIHBIC — aady
>KeTKiAiKci3airiHig 6eariaepimen Gipre >KypeTiH >Keaea pecupaTopAbIK-BUPYCTHIK
ek (HeMece H6acka TiTipkeHAIprilTepAiH acepi) asichiHAa OiaiHeTiH TOMeHTi
TBIHBIC KOAAAPBIHBIH OiTeayi >kaTaAbl.

Kbia caripiH oaeMge OponxmoantTiH 150 Mmaamon >xargaiisl Tipkeaeai (100
HopecTere ImakKaHAa 11 >xaraait), oHbIH 7-18% - BI cTalMOHAPABIK, eMAEYAL JKoHe 5-
20% - bl peaHumManys OeaiMIleciHe >KaTKbI3yabl KakeT eTedi. bizaiH eaimizae
OpOHXMOAUT aypyBIHBIH MayChIMABIK, IIIBIHBI KapalllagaH cayipre AeifiH >KaaFacaabl.
Oaebuetrepae Kb aybpaThiH OasasapAbl AMarHOCTHKaJay SKoHe eMAey Typaabl
JKeTKiAIKTI MaaiMeTTep >KMHaKTaaAraH. Aaaiiga, O6ya akmapar HerizineH JXKb-men
aybIpaThIH HayKacTapAblH >KaAIlbl IONYyASIMACBIHA KaTBICTBI >Ka3blAFaH >KoHe
keDiHece aypyAbIH aybIp aFbIMBI Oap HayKacTapfa KOAJaHbLAMaAbL.

Ocvt woaydviry maxcamor — baaasapaarer Kb Typaanl roiabivu sgebuerrepaeri
3aMaHayM  akllaparTapAbl — >KylieJell,  OHBIH  KAMHMKachlHa,  capaday
AUarTHOCTMKACBIHA, eMJey >KoHe alAblH aldy IapaJapblHa >Kyieai Typae IIOAy
oTkisy. Keaemekre Oya 1104y HOpaKTMKaABIK >KYMBICTafbl Adpirepaep MeH

cryAentrepre 6aaaaapaarsl Kb Typaas! akaparsl KoAdaHybIHa 004aAbl.

Tyitin  ce3aep: KiTi OpOHXMOAUT, STMOAOIW:A, IIaTOreHe3, capaaay
(anpPepeHnIaaABIK) AVIATHOCTYMKA, KAVHVKACEL, EMAEY.
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1. Kipicmie

Kiti Opomxmoaut Jem, TeMeHTri

aypysl periHge
JKarjaiiga ycak OpOHXTap MeH OpoOHXMoOJalapAblH
3aKbIMAAAYbIH alTaAbl >KoHe 04 2 >Kacka AJeliHri

TBIHBIC

>KOAAAPBIHBIH  KaOBIHY KOIIIITiAiK

Oasaaapaa gamuast (Okui 1 >kacka Aertinri 6aaazapaa).
JKiTi 6poHxmoanTTiH Gearizep KellleHiHe (CMMIITOMABIK
pecnpaTopABIK BUPYCTBHIK,
MHQEKIVSHBIH (HeMece TiTipKeHAIprilnTepaiH acepiHin)
asfCbIHAQ Taliga OOABI, >KOTe/AMEH >KoHe TBIHBIC aay
Hipre
(alfKbIHAAAATBIH) TOMEHTI THIHBIC XKOAAAPBIHBIH OiTeayi
>KaTaAbl, OAap: THIHBIC aAyAblH KUBIHAAYBI, TaXMUIIHOD,
KaOBIpTKa apaAbIKThIH >KoHe KeyJde KYBICHBIHBIH TOMEHTII
0eiriHiH TapThLAYB, MYPBIH >KeaOe3eKTepiHiH KeHeloi
(kepiaiy) >KoHe eKIleeri eKi >KaKThl ceIpblagap [1,2,3,46].

JKaamsr xyHi 6yrin 6asasapaarsr Xb esexriairi
aypy4plH epTe >KacTarbl 0adadap apacblHAa KeH
TapaAybIMeH, TBIHBIC KeTKiAIKCi3AiriHIH gaMy KayHiMeH
JKoHe ocipece MayCBIMABIK  SMUAEMUSABIK — OPIILY
Ke3eHJepiHJe MeAMaTpUAABIK CTalllOHapAapFa TYCeTiH
alfTapAbIKTall >kykremMeMeH OaiiaaHbicTel. Kb >xmi
TapaAybl, KeOiHece BMPYCTBIK DTUOAOTMACHL (eH >Kui
pecrpaTopABIK-CUHIMTUAAABIK, BUPYC), ayblp arbIMEa
OertiMaiAiri >koHe THIHBIC >KeTKiAiKCi3AiriHIg 4aMy KayTi,
COHpaM-aK apHalbl eMmaey MYMKIiHAIKTepiHiH
IIeKTeyAidiri Oya MaceleHiH ©3eKTiAiriH aiKblHAAil
Tyceai. ConriMeH Karap, Oya aypy Keltdip Oasaaapaa
aKbIPBIHAA THIHBIC aly >KOAAAPBIHBIH aypbl CO3bLAMAaAbI
acipece TapbLIATYIIIBI
(oOanTepanmaAayIIbl) OPOHXMOAUTTIH JaMybIHa aAblIl
KeAyi bIKTUMaA.

Ax, npakxmuxarvrs mypeoidan KB 3epTreyain

KellleHiHe) XKITi

JKeTKiZiKcisairinig ~ Geariaepimen Oiainerin

I1IaTOAOIMACBIHBIH,

©3€KTiJirl yaKTbhLABI AMaTHO3 KOIO Ka>KeTTiAiriMeH, aybIp
aFBIMHBIH Kayill (paKTopAapbH OaFalayMeH KoHe eMAeY
TaKTMKaChlH OHTallAaHABIPYMeH aHbIKTalaabl. bya es

2. MaTtepmaaaap MeH aaicrep

OaebueTrepai i3gey XaAbIKapaAbIK, >KoHe YATTBIK,
FBIABIMU AePeKKOpAapaa, cOHAAl-aK Peceliaik FhLABIMU
Adiiekce3 uHAekci OoiipiHIa  Kyprisiaai.  Herisri
aepekkesaep petinge PubMed, Google Scholar, Scopus,
Web of Science,

Iy AbMOHOAOTIT

COHgal-aK — IleAuaTpUsi  KoHe

OOJVIBIHIIIA >KETEKII KAMHUKAABIK
HYCKayABIKTap MalijalaHblAAbl. I3aey GaprIcbiHAa «acute

bronchiolitis», «Bronchiolitis In Children», «Respiratory

Ke3eriHze acKbIHyAap MeH ©AiM-XKITiM  >Kuiairin
TOMEeHJeTyre, COHJali-aK JeHCayAblK caKTay >KylieciHe
TYCeTiH DKOHOMMKAABIK KYKTeMeHi a3aifTyFa MyMKiHAiK
Oepeai.

XaabIKapaAabIK 3epTreyaepain Aepexrepi
OoribpIHIIA, XeJea OpOHXMOAUT epTe XacTarbl Dadalapaa
TOMEHTi TBIHBIC >KOAJApPBIHBIH €H >Kui Ke3jeceTiH
MHQpEKIMIAapBIHBIH Oipi: >KbIA caifbIH 91eMAe IITaMaMeH
33 MAH aypy >Kafjalibl Tipkeaeai, 3,6 MAH-HaH acTaMbl
aypyxaHara >KaTKbI3blaaabl >koHe 100 MbIHFa AeliiH eaim
JKarJayipl  OpBIH  aJaapl.
OoripHIIA OpoHXMOAUTIIEH aypymuaHablK 1000 Gaaara
makkanaa 110 kypaiiasr [3]. B.K. Tatouenkonsiy [47]
MmaaiMeTi OoitpiHIa Pecertge 1000 Oaaara makkanaa 114-
137 baaa.

Kasakcranga OpOHXMOAWTTIH HAKTHl Tapaalybl
pecMH CTaTUCTMKaja >KeKe KepceTiAMereH, aslaifja >KiTi
pecrnpaTopABIK nHpeKsIAapAbIH SKOFapbl
CBIPKATTaHYIIBLABIFBL (MayCBIMBIHAAQ >KaAmnsl 1,4 MAH.
JKaFjall, OHBIH 66% 0aAasap) >XKoHe pecIMpaTOpABIK-
CUHIIUTHAAABIK ~ BUPYCTBIH  KeH  TapaAysl  0Oya
[IaTOAOTUSIHBIH IIeAVaTPUAABIK TaXKipnOeae ©3€KTiAirin
KepceTe/i.

Atan eTeTiH XoMT, Oadadapaarbl THIHBIC aAy
JKYJeCiHiH >KaAIlbl ChIPKaTTaHyIIbLAK Kepcerkimni 100
000 Oaaara mrakkaHga mamamed 57 000 skaraaiiabl
Kypailabl, OyA pecrupaTOpABIK MaTOAOTUAAAPABIH ©Te
KeIl TapaAFaHABIFBIH KepceTeal >KoHe OCBLAAPABIH
apaceiHAa (KypblabiMbiHAa) Kb MaHBI3ABI OPBIH aAaAblL

Hloayoviry maxcamor — basasapaarer Kb

EBpomaabik  MaaiMeTrTep

TapaaAybl, STHMOIIaTOreHe3i, AMarHOCTUKAChl, KAMHUKACHI,
eMaeyain
FBLABIMU

capajaay AMAaTHOCTMKaCbIHa JKoHe

TypaAabl

aAebueTTepaeri depeKTepai Kyiteai Typae Taajay >koHe

YCTaHbIMAapPhbI 3aMaHayn

TaHBICTBIPY.

Syncytial Virus», «Management Of Bronchiolitis»
CVLIKTBI TYHiH ce3ep KOAJaHBLAABL.

IpikTey cunat Geariaepi (kputepuiiaepi) petinae
COHFBI

xblagaper  2019-2025 xplagap  apaabiFblHAA

>KapusAaHFaH FRIABIMU MaKaJadap, Xylieai moayaap,

KAVHMKAABIK ~HYCKayABIKTap JKoHe I1eAuaTPUAABIK
pecnmpaTopAbIK aypyaapra apHaAraH
MoHOrpadusiap nanjalaaHblAAbL. MMoayra

OpOHXMOANTTEPAIH >KaAlbl >KiKTeMeciHAeri TeK KaHa
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>KiTi BUPYCTEI nHpeKusIap Ty ABIPaThIH
Oponxuoautrep enriziagi. ConbiMeH XaTap ipikrey
OapeicbHAa  «Kex  xerea»  xoHe  «KpI3blamma»

aypyJapblHaH KeNMIH IIalnja 0oaaThIH 6pOHXI/IO]lI/ITTep

eHrisiaren koK. JKaambsl OapAbFsl 96 FBLABIMU
AepeKKesTe 1101y >KacaAblll, OHBIH illliHAe 47 HaKTbl OCBI

IIOAYFa €HAl.
3. Hotmxeaep

Imuonamozenes. Bponxmoaut pecnmpaTopAbIK
cuanutnaapAblk, (PC) BuUpycTHIK mMHQeKIMsFa >Kayar
peringe >xui gammasl (60-70%) [11]. Haaa TtyslAFaH
HopecTeaepae,
(b©4) Gapaapaa >xoHe KoAdaH TaMaKTaHaTBIHAAPAA,
OpPOHXMOAUTTIH  ®TUOAOTMAABIK  MaHBI3ABI  areHTi
puHOBMpYC 60ayBl MyMKiH (40% aetiin) [12]. Aypyasis
KO3ABIPFHIN (akTopAapsl (TypTKizepi) perinae >xui A
>koHe B Tymaybl, maparpurii, ageHoOBUpPYC, KOPOHaBUPYC,
MeTalHeBMOBUPYC agam OoKaBMpPYCHI
KapacTeipbraaasl. PC — BupycTHIK MHPEKIMsIMEH 2 JKacKa
Jdeviin  Gapablk 0Oaszaaap aypagbsl  (90%), Oipak
OasazapAbiH Tek 20% OpOHXMOAUT JaMIABL, OyAail 60y
ocel umHeKkIMsAra OeltiMAaidikke OarlaaHBICTBEI ©OAYBI
MyMKiH [13,14,15].

AypyasiH Typaabl —JAepeKkrep
KOIITeTeH eagepAe opTyp4ai, Oipak pecnmupaTOpABIK,
cuHnUTHaAbAb! BUpyc (PCB) cescis eH >kii aHBIKTaAaThIH
KemOacIel 0OABII caHadagbl, oa aypyasl 60-80%
JKarjaida TyAplpagbl.  AypyablH — 9TMOAOTMUACBIHAA
ekiHIIi opbiHAa puHOBUpYycTap 14 — 30% >kardaiiga
(maaa TyraH Hopecreaepde — 40% aeiiin), 6yaapiaH
KeliiH 6oka-Bupyc (14-15%), meranunesmosupyc (3-12%),
aa sHTepoBupyc (d-68 ceporumi), adeHOBUPYC, KO -
ponasupyc (SARS-CoV-2 emec), Tymay BUpyCTaphl JKaHe

acipece OpOHXOKIIEAIK AMCIIAA3MACH

JKoHe

DTNOAOIUCHI

M. Pneumoniae JXb cmpex Tyablpagnl; >KaAmbl OCBI
aTa/faH KO3ABIPFHINITapALI KOCA aAFaHAa, 0Aap aypPyAbIH
1-8% >xaraaripiHAa ceDenkep 60aaarl [16,17]. JKb kesinae
IIIaMaMeH YIITeH OipiHge OipHelre BupycTap Kesgeceai
[18]. EckepeTiH >kaifT, KOMH(PEKIIN aypPyAbIH aFbIMbIHBIH
y3apyblHa, CUMIITOMAAPABIH aybIPABIFBIHBIH apTybIHA
KayITiHiH

(cOoKTBIpaALI) [28].
3epTTeyaepais Oipinge B. pertussis JKb - men ayerpaThiz

JKoHe TUITIOKCEeMIISI JKOrapblaayblHa

yIIbIpaTassl Oaebuerreri
HayKacTapablH 7,1% Ke3aeckeHAiri aiiTelAFaH (OAapAbIH
39,7% 3 arira aeviinri 6asasap) KoHe aypyIIaHABIKTHIH
IIIBIHBI MaMBIp aiiblHAa OOAFaH, al KAMHMKAABIK, KOpiHic
PCB tyapipran OpoHXMOAUTKe KapaFaHJAa >KeHid ©TKeH
[20].

BponxnoanTriy AaMybIHBIH ceOenkep 001aThIH
(kayim-xarep)
MbIHazap >katagp: 1. OrbOacsiHga epecek OadaaapAblH

KOCBIMIIIa ToyeKea (l)aKTopAapHHa

6oaysr; 2. XKacer 6 aitra aerinri 0asaaap; 3. PCB-mien

Kunaasran Aepexrep CaAbICTHIPMAABI-
aHAAUTUKAABIK 9AIC apKbIABl ©HJeJill, OJapAblH
HOTIKeAepi XylieAeHAipiain JKoHe FBLABIMU

aAe6I/I€TT€pAeri Heri3ri 6anITTapLI AHBIKTaAABI.

aypyllaHABIK MayCBHIMBIHBIH OacTalfaHfa AeiHS 6 aii
OypsH TybAy; 4. Kenm mymreai orbacwr (24 agam); 5.
TaOurm KopexTeHyge exi aiffa geliin 0Ooay; 6.
basabaxmiara ©Oapy; 7. Kem ypBHIKTBI >KYKTidiKTeH
TybLAFaH Oaaazap [21,22,23].

Bponxmoantriy ayelp arbIMBIHBIH ~ JaMyBIH
ceberkep 00aThIH TayeKea (KayI-kaTep) ¢pakropaapsr: 1.
IMaaa Tybray (KyKTiaikTiH<35 anTacsl); 2. bponxekieaik
sucnaasus (bO©4); 3. TemHbIC aay >XKOAJapBIHBIH OacKa
CO3BLAMaAbl 3aKbIMJAaHyJapbl (MbIcaabl, Tya OiTKeH
akayaap); 4. Kypex-kan TaMBbIpAapbIHBIH
reMoAMHaAMUKaABIK, KypJeAi aybslp OY3bLABICTApHL 5.
MMmMmyHuTeT TammuslabiFel; 6. JKacel 3 alifa ToAMaraH
baaaaap; 7. Epkek >KbIHBICEL; 8. OTOACBIHBIH 91€yMeTTiK-
DKOHOMMKAABIK >KaFAalibIHBIH ToMeH 004yl 9. XKykriaik
Ke3iHAe aHaHBIH TeMeKi ITTeryi, ImaccuBTi TeMeki 1rtery; 10.
PC —mudexmmacsr. 11. HepsTik-6yaisikeT aypyaapsl. 12.
TexTik (reHeTHKaAbIK epekiteaikrepi) [23,24].

bponxmoanTTiy mnartorenesinde TepMMHaAAbBI
JKoHe pecnyupaTopAblK, OpoHXMOAadapbl SIUTEAUIAIHIH
HEKpO3bl ~ MeH  CBIABIPBIAYBI  (JecKBaMallMsChI),
AMQOIUTAPABIK JKoHe HeTpopUABAIK
MHQUABTPAIVICH KoHe O0JAapAblH KaObIpFalapbIHBIH
icinyi OacThl pea atkapaabl. COHMeH KaTap HIBIPLIIITHIH
IMIepceKpelsIchlia  MaHbI3ABI  OOABIII  CaHaJaAbl.
ConAbIKTaH, XiTi BUPYCTBIK OpOHX1OANTeTi OalikaaTblH
OCBIHAAM
HayKacTapAblH
OpPOHXOCIIa3MOAUTUKTEPAIH dcepiHiH aacisairi Asaea

MOpQOAOIVIABIK, ~ ©3repicTepaiH  cumarthl,

KOIINIiAirinae

0oaa aaaabl. bBpoHxmoanTe TBIHBIC aaly >KOAJAApbIHbIH

3aKpIMJaAfaH  aiiMaKTapblHBIH  TyTac  OiTeayiHae
(oOcTpyKUMACHIHAA) HeMece irminapa
OOCTpyKUMIAaHFaHAAQ ycak aTeleKTa3JapAblH,

KalplaraH (andPysasl) "aya Tysarbl' CHMMIITOMBIHBIH
KepiHicTepi AaMybI MyMKiH. O3 Ke3erinae, aTeaeKkrasjap
MeH "aya  Ty3akTapel' = >Kea4eTy-IepQysUsABIK
KaTblHAaCTapAblH Oy3blAyblHa 0allAaHBICTBI TUITOKCEMILS

MEH TUIepKallHUSAHBIH  JdaMyblHa  aAblll  Keadedi.
OcaplpAbIH caajapbiHaH THIHBIC aly OYAIIBIKeTTepiHiH
KYIIIiMeH aTKaphblAaTbhIH A€M IIbIFapa aAMay TBHIHBIC aay
JKeTKiAiKCi3AiriHiH CMMITOMAApPBIHBIH 4aMybIHa 9Keaedi,

acipece mIasa TyblLAFaH HopecTeaepde, bO-cpl, Tya
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Oitken xypek akayaapsr (TBJXXA), HeltpoOyAIIbIKeTTiK
raroaoruscel 6ap 6aaasapaa [25].

4. Taakblaay

JKaamsrra Geariai 6ponxmoantrepaiy 6iprHFan
JKiKTeMeci  >KOK.
aypyAbIH
KYpacThIpBLAFaH, COHBIMEH Karap >KiKTeMere >Xylfeaik
aypy4apda AaMMUTBIH CHMHAPOMAApABIK OpOHXMOAUTA
Kipeai [27]:

Op Typai 3arrap apadackaH ayaMeH JAeM aady
HOTIXeCiH e mariga 604aThH OpOHXMOAUTTED:

bponxmnoanrrepaiy = KAMHMKAABIK

SKiIKTeMeci DTUOAOTUSICHI TYPFBICHIHAH

e TyrinMeH JeM aay HoTIKeciHAe maliga
0oaraH OpOHXMOANT;

o TiripkeHaipriln rasgap MeH MUHepaaAAbl
IIIaHHBIH 9CepiHeH JaMbIFaH OpOHXMOANT;

e OpranmkaablK IIaHAapMeH JeM aAyablH
HOTVKeCiHAe AaMbIFaH OpOHXMOANT.

v' Kykmaask (MHQEKIUIABIK) OpOHXMOANUT
(BUPYCTBIK);

v Mudexuusnsan KeliHri TapblAFaH
(obanrtepanys1aHaThIH) OPOHXUOANUT;

v’ /opi-aepMeKTepMeH BIHTaZaHABIPLIAFaH

(MHAYKUMSAAaHFaH) OpOHXUOAUT;

v' KoaaarenosaapmeH 0aiiaaHBICTH TybIHAQFaH
OpOHXIOAUT;

v ImekTiH KabbIHY aypyAapbIMeH OailAaHBICTHI
TybIHAaFaH OPOHXMOANT;

v Tpancnaanraiysiga Kerinri OpOHXIMOANT;

v' TlapaHeonaacTUKaABIK KyA4ipeyikieH
Daii1aHBICTH OPOHXMOANT;

v BpoHXMOASIpABL pubpo36en
HeMpOSHAOKPMHAIK >KacyllalapAbIH

TUIIePIIAa3UACHIHAH TYBIHAANTHIH OPOHXIOANUT;
v' Kaiiblaran (auddysas1) TaHOPOHXMOANUT;
v' Kpunrorenai 6poHxmoanr.
Ogsre ge OpoHXUTTEp:

o @®0aAUKyAApABl OpPOHXMOAUT  OTOACBIABIK,
Typaepi;

e VIMMYHABIK TAIIIBIABIKTA Ke3aeceTiH
OpOHXMOANT;

o usunypusiarel OPOHXMOAUT;

e ArtaxcusA-TedaHrnoskTasusagarel  (Aymn-Dap

CUHAPOMBI) OPOHXMOANT;
o Iga HepponaTHACEIHAAFBI OPOHXVMOANT.
bpoHxnoanTTiH aybIpABIK ASpeXKeciHiH HaKThI

cunaTOeariaepi (Kpurepuiidepi) OCBI yaKbITKa AeifiH

>KacaaMaraH. AFBIMBIHBIH

Bp OHXIOANT aybIPpABIFbIH

6ara/1ay YIlIlH JKaAIlbIfa ASTH TBIHBIC aay

JKeTKiAiKci3airiHig Oearizepine GacIIbIABIKKa aay Kepek.

Kaunuxarvix  xepiiici. Aypy a4eTTe >KOFap¥bI
TBIHBIC >KOAAAPBIHBIH KiTi MHQEKIVACHHBIE —2-5-1mi
KyHiHZepi JaMmAbl >KoHe >Xui cyodebpmarai sene
KBI3YbIMEH JKypeai, KeitiHri 3-4 KyH ilriHAe yAeil TyceTiH
XeTeAMeH OOBEKTUBTI
eHTIIYAlH SKCOMPaTOPABIK TYPi,
TaxXMITHO®, ycaK KOIipIIiKTi CHpHAJap >KoHe/Hemece

cumarraaajpl, KaparaHaa,

MyHyTbIHa  50-70

OKIIeHIH eKi >KarblHJa Kpenuranysilap, kebiHece Kyprak
BICKBIPBIKTHI CBIpBLAAapJa aHbIKTadaanl. Kaparan xesae
KeyAe KYBICBIHBIH  ypAeHyi OaifKaaysl
IepKyccusAja KOpPaNIThIK ABIOBIC aHBIKTadaAbl. ©JeTTe
AVICTTHO®HIH KYIIEIOi TBIHBIC aAyABbIH XKMileyiMmeH Oipre
OalikaaMaybl MYMKiH, KepiciHIlle JAeM IIBIFapyAbIH

MYMKIiH,

KUBIHAAII ~ KYIIeIOiMeH, ThIHBIC aAyFa  KOCBIMIIIA
OyALIBIKeTTepAiH KaTbICybIMEH,
KaObIpTKaapaAbIKTap AbIH TapThLAYMEH, MYPBIH

>keabesekTepiHiH KeHeloiMeH (kepiaiymen) OiaiHeai.
Bpouxmoantreri oOcTpyKTUBTI cuHApOoM 1-2 KyH imriHae
HIapBIKTay IIBIHbIHA JKeTeai, KeliiH OipTe-OipTe asasAbl,
MoOA chIpbladapda OipTiHAen asaiiblll, oaap oaerre 7-14
KYHJe >KOVBIABII KeTeAi [25]. BpoHX1oAUT KAMHUKAABIK
KepiHici BUpYCTHIH TypiHe OallAaHBICTBI OOAMAaABIL.
ITasa TyplaraH HopecTedepAe OPOHXMOAUTTIH aAFallIKbI
KAMHMKaABIK KepiHici amHo®MeH OiaiHyi BIKTHMMaA
[3,16,25].

Bponxmoant xesinge, Kpi30a MeH TaXMITHODHBIH
cadapblHaH CYMBIKTBIKKA AereH Ka>KeTTiAiKTiH
JKOrapplaayblHaH, — TBIHBIC — aAy  >KeTKiAiKci3Airine
>KoHe/HeMece KyCy¥a OallAaHBICTEI OaJaHBIH ilTyAeH Hac
TapTYbIHBIH HOTVKeCiHAe, MaliAaAaHblLAaThIH CYIBIKTBIK
Oasaga MeTaDOAMKAABIK

MOAIIepiHiH  a3alObIHaH

auMAO3Abl  JeTuAparainus  AaMybl  MYMKiH.  AybIp
pecnmpaTopAblK, AMCTpecc CMHAPOMEI Oap Oasasapaa
IMIIOHaTpUEeMMsIMEH >KoHe TUIlepBoeMIsIMeH OiaiHeTiH
aHTUAMYpPEeTUKaAbIK TOPMOHHBIH Oapabap emec (caiikec
emec) cekperusa cuHapoMbl (SIADH) >xmui xesgeceai.
Ajita KXeTy Kepek, 0Oaaalapgafrbl OpPOHXMOAUTTIH
KAVHMKAABIK KOpiHiCcTepi >XblagaM JaMUAbI >KoHE Te3
[24,25].

JKeTKiAIKCi3airiHiHg yaemeai apTybl (s4eTTe TypaKThI

©3repyMeH  CUIIaTTalalbl TeHBIC  aay
(pedpnanai aAeHe KBI3YBIHBIH asiChIHAA) MHQEKIMAAAH

KeliHri obauTepalsAaHaThIH OpPOHXMOAUTTIH
AAMBIFAaHABIFBIH  Oiagipeal — OpOHXMOAUTTIH cupek
Ke34eCeTiH HO30AOTMSABIK Typi, a4erTe OipiHImiaik
aJeHOBUPYCTHIK MHpeKumaaH (3, 7 5xoHe 21 cepoTumnTep)
JKoHe OaKTepUAABIK CynepuH(eKnusiIjaH COH opOuAi.
VMudexumasan

KeiHTi oOauTepansAaHaThIH
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OpoHXMOAUT "TBIHBICTHIK,
TY3aKTapbIHBIH"
Kardailapga "eTe Meaaip eokme" KepiHiciMeH, ycak
pubposapy
CO3BLAMAaZABl aFBIMMEH CUIIaTTalaAbl, KOMIIBIOTEPAIK

peHTreHOrpamMmaja
GeriHe AeHyiMeH, aa Keloip

THIHBIC >KOAJapbIHAA AaMyBIMeH,
TOMOTpaMMaJa Keaecidepai aHbIKTayra Ooaaspl: "aya
Ty3aKTapsl’ CyperTiH,
"OyiipexTeri aramr' CUMIITOMBIH, KelOip >KarAaiidapia-
OpOHXO®DKTazJapAbl, o4eTTe oJdap UMAMHAP Topisai
curatra 60aaael [24,27].

eceDiHeH MO3aMKaAbIK —©OKIIe

Kesexri pecrimparopaslk mHQpeKIUA asCHHAA
baaaaapaa OOCTPYKIIV
CHHAPOMBIHBIH, SIU304TapPEl  KMi

Kenoip OPOHXBIABIK,
KalTalaHaTbIH
Oarikaaaapl, Oipak Oya oaapja YHeMi KaliTadaHaTbIH
6iaaipmerniai,
OPOHXBLABIK

OpPOHXMOAUTTEPAIH  AAMUTBIHABIFBIH

HayKacTapaa
0oOCTpyKIMSI CMHAPOMBIMEH >KYpeTiH Oacka aypyaapAbl
JKOKKa LIBIFApyAbI Ka’KeT eTeli — >K1i OpOHX AeMiKITeciH.
Aemiknie 6earizepi, agerre, aypyApy 1-2 KyHiHAepi-ak
mariza ©OAaTBIH BICKBIPBIKTBI CBHIPBIAZAP MeEH JAeM
IIBIFAPYABIH ~ y3apybIMeH  OiaiHeai. TemHBIC — aay
Ko3FaAbIchIHBIH >kuiairi (TOK) 1 munyTta 60-TaH >KOFapbl
0oaysl cupek Oailkadaabl, AVICIIHO® alKbIH OOJMaysbl
MYMKiH, Gipak Kelige OHbIH Oearici ©oabir, GaaaHBIH
Ma3achI3ABIFbl, ©3iHE €H BIHFALAbl KAABIIITHI (KEWiIlTi)
isaey canaaaabl. JKeTea KypfFak, JeHe KBI3ybl >Kui
Ka/bIIITH HeMece cyodedpnapai.

Auazrocmuixacol. BpOHXMOAUT AMaTHO3BI, d4€TTe
KAMHUKAABIK AMarHO3 OOABII caHalaAbl, 3epTXaHAABIK
3epTTeylep MeH peHTreHOTpadUsHBl Ka’keT eTIIeili.
JKaampl KAMHUKAABIK KaH TaljayblHBIH MaaiMeTTepi
KOpHeKi eMec, aklapat a3: Aeiikonuros 217-109/4, aa 2-3
anaplK Oasazapga 220-109/a, Oacka KepcerkimuTepail
e3repMeyi, 0apABIK yaKbITTa OpOHXMOAMUTIIEH aybIpaThiH
HayKacTap4a OaKkTepusAbIK MH(QEKUVHBI Oap eKeHAiriHe

COHABIKTAH OHAan

Ad21ea 6oaa aamaiiapl. C — peakTusTi HOpYbI3ABIH (CPH)
>xoHe mnpokaapuuToHuHHIE (IIKT) aenreiti agetre
>KorapplaaManiapl.  Kiti Oponxmoantre OakTepusira
Kapcel JAspiaepai Heriscid3 KOaAg4aHy >KMiAiriH, sFHNI

IMOAMIIparMasysIHbI a3a171Ty MaKcaTblHA4a BUPYCTapAbl

KblAAaM  aHBIKTay  94iCTepiH  KOAJaHy  THiMai.
[MpoduaakTuKaabIK, MaKcCaTarbl MMaAMBU3yMad
KaObligaran ©Oaaaszapra KarblcTel PC BUPYCHIHBIH

BKCIPeCC-4MarHOCTUKACKI (papMaKODKOHOMMKAABIK
TYPFbIAaH KYIITATBIH JKSMT, OMITKEHI aFbIMAAFbI KbIABI
PC uH}peKUMACHHBIH KaliTadaHybl BIKTMMAaAABIFEL ©TE a3
00/AFaHABIKTAH, 04 AdPiHi KaliTalall eHri3yAli TOKTaTy
kepek [1].

PC BUpPYCBIHA DKCIIpecc—ChIHAK ~ HeMece
roanmMepasAnl Tisoexti peakuyst (ITTP) crmarbHBIH OH
HoTIKeal 00AybI, KOl >KaFdaiida OHBIH OPOHXMOAMUTTIH
AaMyBIHAAFbl STUOAOIMAABIK, PpeaiH pacraiabl  [1].

Anaiiaa, OCBI aypyasl TyAbIpaThIH

KOIITirie 0Oal1AaHBICTHI,
BUPYCTapAbI
KYHA€AIKTi aHBIKTayABIH Ka>KeTTiAiri mamaast. COHbIMeH
KaTap,
OpOHXMOAUTTIH STHOAOIVACH 00/AMayblga BIKTMMAL,
pUHOBUpPYC OYpBIH OachlHaH ©TKepreH

pecmpaTopAblK UMH(QeKIusIAaH KeMiH y3aK yaKbIT

MMKpOOPTaHU3MAEPAiH
OpoHxmoanT Ke3iHge dJeTTeriaent

aHBIKTaAfaH KelOip Bupycrap coa corTeri

MbICAaAbl,
AHBIKTAAybI MYMKIH

Oasazapaa
OTOCKOIIMSIMEH pacTaAfaH KaTapaabasl OTUT AaMYBI

bponxmnoantnen aybIpaThIH
MYMKIiH, a4 ipiHai OTUT eTe cupek ke3aeceai. 39p HIbIFapy
>KoAJapbIHbIH MHPeKmmsce 3,3% - Ja aHBIKTadaabl.
baxrepuemms - 0,3% [1]. bakTepnsiablK ITHEBMOHUAMEH
ackpIHy 6azasapabH cupek 1% - gaH a3biHAa Oallkaaaasl
[30]. Peanmmarmis >koHe KapKBIHABI eMAey OeaiMIreciHe
(PxKED) >xaTKbI3bLAFaH Oasalapaa, acipece MHTyOaIst
Ke3iHAe eKiHIMiAiK OaKTepUsAABIK ITHEBMOHUSHBIH AaMy
KayTi >Xorapslaaiigsr [31,32]. Erep 6asaaa nHeBMOHMISIFA
Kya4ikriH Oearizep ©Goamaca, OpOHXMOANT Ke3iHAe
dJeTeriaen PEHTIeHOAOTUAABIK, Tekcepyaepai
KYPri3yAiH KaxeTi Kok [1,2,28]. Erep 0asasa 3 KyHHeH
JKOFapbl,  YBITTaHYAbIH
(TOKCUKO3ABIH) Oeariaepi, MepPKyTOPABIK ABIOBICTBIH
KBICKApyBl,  CHIPBIAAAPABIH  acUMMeTPUsCH  0oaca
ITHEBMOHMSTHBI JKOKKa IITBIFapy Ka’KeT.

BpoHxmoanTmeH ayslpaThlH HayKacTapja keyJe

y3aK JeHe KpI3ypl >380

KYBICBIHBIH ~ peHTreHorpadpuscblHAQ ©KIIeHiH iciHyi,
OpoHX-TaMBIp  CYpeTiHiH Kylleloi, eKkme TiHiHiH
MOAAIpAIriHiH ~ KOeMeckideHyi — aliMakTapbl,  Kelije

ITHEBMOHMSI Jell TaHBIABIII aHTUOMOTUKTepAi Heriscis
TaralfibIHJayFa oKeAeTiH ycaK aTeleKTa3Jap aHbIKTalaabl.
bponxmoant kesinage TBIHBIC aaAy >KeTKiAiKCi3AiriHiH
aybIPABIFBIH JKoHe ColiKeCiHIlle HayKacThl KyTill-eMAey
ToCiAiH aHBIKTAy YIiH OpTaHM3MHIH OTTEriMeH KaHBIFy

AeHreyig Oaxpraay Ka>keT (acipece
OpoHxoamAaTaTOpAapAbl  MHTaAsauyslaydaH — KeifiH):
IyABCTIK OKCUMETPUSHBI KOAJaHy Kepek, aad KaH

rasjapbl MeH KbIIIKbLAABIK-Heri3 KyiiiH (KHK) anbikray

TBIHBIC aly OY3BLABICTApPLIHBIH aybIp AdpesKeciHae FaHa

nanjalaHblaaAbl.
Caparay

BponxmoanTTi 00CTpyKTNBTI OpOHXIUT, OPOHX AeMiKIIeci,

(Cll]\blCﬂ/ZblleZ]\bl) QUAZHOCMUKACDL.

ITHEeBMOHNs,  OPOHXTBHIH  >K9He/HeMece  OKIIeHIH
CO3bLAMAAbI 3aKbIMAAHYI, Derae AeHeHiH acpalsChl,
acImpanusAblK aypyAabIH
TypAepiHeH aXXbIpaTy KepeK, COHJali-aK eHTiIyMeH,
JKYPeK >KeTKidikcisairiMen OiaiHeTiH, TaMbIp iaMekTepi
(scipece exImie apTepuUsACHIHBIH iameri) Oap Tya OiTKeH
JKYpPeK akayapbhlHaH aXkbIpaTty kepek. Aaaiiga, Oipkarap
Kargalidapaa aybslp OpoHX1oaAuT 6adasap/a THIHBIC aly

SKOAAAPBIHBIH TYPAKTHl CYOKAMHMKAABIK OOCTPYKITVICHI

ITHEBMOHIT CIISIKTBI

asChIHAAQ AAaMIABI, MBICAABl, TAMBIPALI iAMeKTep O0AFaH

ke3je. AAaAbIHAA OKOFapfbl  THIHBIC — >KOAApPBIHBIH
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MHQEKUMACHHEIH 00AMaybl, TaMaKTaHy Hemece imry
oCyAiH
Typaasl
capady AMarHOCTMKacbhIHa

Ke3iHJe IIaIlaly SIM304TapBIHBIH —OOAYHI,

Texxeayi, artommsa Oearizepi keHe T.O.
aHaMHe3AiH MaaiMeTTep
Anarao3ast
acIaIThIK JKoHe 3epTXaHaAbIK d4icTep Ae KOAAaHBLAaAbI

[16].

KOMEKTeceAl. HaKTblAay VINiH  THICTi

Emi. Bponxmoaut eMiHiH Heri3ri MiHZeTi -

CBhIPTKbI TBIHBIC aAy KbISMeTiH KaAbIIIKa Ke/lTipy.

Koraprnl TBIHBIC OTKI3TiINTiriH

AEKOHTIeCTaHTTapAbIH KbICKa KypCTapbIMEH KaMTaMachI3

>KOAAAPBIHBIH,

€Ty MaHbI3AbI, MYPbIH COPFBIIITAPbIH KOAJaHYy¥fa 60/laAI>I.

AypIp Xafgalidapaa (TBIHBIC aAy KeTKiaikcisairi 2 sxaHe
OJaH >KOFaphIFBl JdpesKeciHAe) - OKCUTeHallMsl >KoHe
IMApartanus JKyprisiaeai.

Tonvic aryovt KoAday. OTTeri eMiH (TepannsCchiH)
Oacrayaply cumatOearici (kpurepuiti) Goapl, orreri
catypaumAceiHbH (SpO2) >xacel 6 amatajaH ackaH
Oasazapaa TypakTtel 92% - gaH TOMeH >KoHe >Kachl 6
amnTara >KerrereHaepae  Typakrel 90% - JaH TeMeH
0oaybpl HeMece >KacblHa KapaMacTaH KaHJariga Oip
izecriesi aypy 0oaraHaa canaaager  [33]. Kasipri xkesae
JKarJailbl HEFypABIM ayblp Oaslazapra KapallaiibIM
OTTeTiMeH eMJey MeH OKIIeHi >KacaHABl >KeAAeHAIipy
apachlHAAFbl  aliBIpMAaIIbIABIKTapAbl  (KeMIiAIKTepAi),
siFHM OipiHING 94icTiH apTHIKIIBIABIKTAPBIH KYILEITE,
eKIHIITICiHIH KeMIIiAiriH >KOs OTBIPBII, >KBIABITBLAFaH
JKOHe blAFaAjaHFaH JKOFapFBl aFblHAAFBl aya-OTTeri
KOCITaChIH MYPBIH KaHIOAalaphl apKbLAbl MHBA3UBTI eMec
JKOFapbIFBl  afblHAQ OTTeTiMeH KaHBIKTBIPY — 94iciH,
COHJal-aK ~ ©OKIIeHi MHBa3UBTI eMec >KeaJeHAipy
9iCTepiHiy TypiHe >KaTaTbIH, TBIHBIC aAy >KOAJ4apbIHAa
TYPaKThl OH KbICBIMMEH OKIIeHi >KeaaeHAipiyai Koadany
Ky3ere acwIpbLaa OacTagpl. WuBasusTi emMec
pecnmpaTopAblK  KOA4ay 9AiCTepiH mHaligadaHy4blH,

>KaATIbI 1aTopU3MOAOTUSABIK acrekriaepi
aHaTOMMAABIK 611 KeHIiCTiKTiH K©/AeMiH, >KOFap¥bl ThIHIC
>KOAJapbIHBIH KapchlaacybIH (KeaepTi >KacayblH) asalTy,
TBIHBIC aAy >KOAJAAPbIHAA OH KBICHIMABI TYABIPY OOABII
TaOblAaAbl, OChIHAQN >KarbIMAa acepAep TBIHBIC aAy
MeXaHMKaChIH

>KaKcapTaabl, TBIHBIC aay

OYAIIBIKEeTTEpPiHiH  KOCHIMIIA >KYMBICHIH  a3aiiThII,
OChlAaiiIlla MeTa00AM3M IIBIFBIHAAPBIH TOMeHJeTel,
COHJal-aK KOCBIMIIIA  blAFaAAaHFaH >KOHEe KbIABIThLAFaH
oTTeri—aya KOCIlackl OpOHXTapABIH TapBLAYBIH azaliTalbl
JKoHE KaKBIPBIKTBIH IIBIFAPBIAYBIH >KakcapTaabl [34].
VHBa3muBTi eMec pecnmpaTopAblK — KOAAAy — COHFBI
OHXXBIAABIKTapAa DHAOTpaxeaAbAbl MHTyOalVsIFa AeIIiHTi
eMJaeyAiH apaablK Ke3eHi peTiHae HayKacTapAblH OeAriai
Oip TomaTaphiHAa JKaKChl HOTVKe KepceTTi. Oxieni
MHBA3UBTI eMec >XeaAeHAIpY dAiCTepiH OChIHAAM
Haykac Dasajsapra KOA4aHy MHTYyOaIlMs CaHBIH a3aiTybl

MYMKIH eKeHJiri Typaasl kenTereH Jgepexrep 6ap, Gipak

>Karjalipl ©Te ayblp HaKacTapfa MHTYOALNSHBI KeifiHre
KaaapIpyra 6oamariasr [35].
JKiTi Oponxmoant aHTUOMOTUKTEP AL

TaraifplHAAyFa KepceTiM 0oaa aaMaiiabl, OAapAbl
TaraifbIHAaAaAbl, erep izecrie OaKTepMAABIK MH(EKIVL
f6oaca Hemece oOrfaH alTapAbIKTail OaifbIITHI KyAiK
TybiHAafaHAa [1,3,25]. AnHTHOMOTHMKTEpAi KOAsaHOAI
KiTi OpOHXMOAWUTIIEH aybIpaTHIH Oaslalapabl KyTil-
eMaeyAiH TuiMaiairi 6i3aiH ease ae XoHe IIeTeadepAe
Ae AaaeaAeHreH. Bupycka Kapcol em XXypriziameriai.
Haykacteig >kafgaiipiHa Oapabap  (cavikec)
IUApaTalysiaay, OHbIH HeTi3Ii 501 — aybl3 apKbIAbL AYbI3
apKblABL TUJpaTalus MYMKIH Oo/AMaraH >Kargaiida
CYMBIKTBIKTBI Ha3oracTpaabAbl TYTIK apKbIABl HeMmece
KOKTaMBIpFa €HTi3y apKbIAbl >Ky3ere achlpblaagbl [1].
Imkizy MymkiH OoamaraHga, coHgali-ak II-III aspekeai
Ke3iHJe TAIOKO3a-Ty3Abl  epiTiHAiaepMeH
apeHTepaAbAbl IUApaTanus >Kacay Ka>KeT.
Ousnoaormaaslk —epringi  (0,9% Harpmii  xa0pua
epiTingici) >xeHe 5% JexcTposa (raiokosa) epiTiHaiciH
HalidadaHy Anailiga, aHTUAMYPETUMKAaABIK
TOpPMOHHBIH Oapabap eMec (colikeC eMec) CeKpeLIMsChI
CUHAPOMBIHBIH JaMy BIKTMMaAABIFBIH, COHJAl-aK ©KIIe
IeMeHiHiH (iciHyiHiH) JaMy KayIliH eckepe OTBIPBIII,
KOKTaMBIpiIIiAiKk MHQY3Usl KOAeMiH IIeKTell, ToyAiriHe
20 MA/Kr-HaH acHaliiTBIH MOIIepae €eHri3y Kepek [27].
MypblHHaH = IIBIPBINTHL  COPBII  aABII  TasapTy,
OpoHXMOAUT Ke3iHAe MiHJETTI ewminapa ©OOABII
Tabblaaapl. blaraaaanran orreri SaO2 < 92-94% 6oaranaa
ycbiHbLAaab! [1]. VIHraAamua sk eM OpOHXMOAUTTIH ©Ty
y3aKTbIFbIHa oacep  ermenai  [25].  baaaaapaaror
OpoHXMOAUT Ke3iHAe KbICKa ocepai [32-aroHmcrepai
MHTaAANUAAAyAbl KYHAEAIKTI KOAAAQHY YCBIHBLAMANABI
[1]. bipax, 20 MwunyTrTaH KeliH OH oacep eTyAiH
caagappiHaH (5aO2 ecyi, TBIHBIC aAy KO3FaABICHIHBIH

DKCMKO3

KepeK.

xuizirin (TOK) 1 mummyr iminge 10-15-xe  asaiiyw,
CBHIPBLAAAPABIH
TeMeH/eyi, KaOBIPTKaapaAbIKThIH Tap THLAYBIHBIH a3ailybl)
aayAblH  >KeHiageyi,
JKaAracTeIpyra Heris 6o4a azagpr [3]. Ocep Ooamaran

BICKBIPBIKTEI KapPKbIHABLABIFBIHBIH

TBIHBIC VIHT'a AU ADBIK eM,ZI,i

JKarJaiiga — OpOHXOCHa3MOAUTHUKTEPAI oOJdaH  api
MHTaAANAAAY ABIH MarbIHACHI 0oaMaNiAbI.
bpomxocriasmoanTKTep HeOyAaiizep apKBLABI

KaXkeTTiairi OoifbiHIIA KyHiHe 3-4 peTTeH Kell emec
naiidadaHblaaasl: caadbyramoa 0,15 ma/kr aosaza 1
peTTik KaObligayra eH ko0i 2,5 ma.; ¢enHorepoa +
unparpormit 6pomuai 1 per kabsLagayFa 2 TAMIIBI/KI, €H
ke0i 10 tamrsl (0,5 ma).

HeGyaaitzep
Gepiaertin
epiTiHaiciHiH

apKpIAbl MHIaAAlus TypiHaeri
rMnepToHMAANK —(3%) HaTpuit  XaopuAai
3epreyuriaep
MolibiHAaMaiiAbl [34], Gipxatap septreymriaep [35,36]
xoHe AAP (The American Academy of Pediatrics —

THiMaiairin ~ GapAabIK
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aMepUKaHABIK IleguaTpus  aKaAeMUACH) OAapAblH
TUiIMAI eKeHAITiH KepceTin, OpOHXMOANTIIEH aypyXaHara
KOAJaHYAbI
Ke3iHAe  UHTaASIIUSABIK
(UTK)
acepi Typaasl AoaeAlepAiH OoamaybiHa OallAaHBICTHI
oaapAabl
CTepOUATEPAIH TUiMci3airiHe OarAaHbICTEI 6pOHXI/IOAI/IT
Ke3iHJe 04apAbl Aa KoaAaHyFa Ooamarigst [1,3].
I'yoxoxopmukocmepouomap.  bypsn OB Gap

JKaTKbI3bIA¥aH
[1,37,38,39]
I‘AIOKOKOPTI/IKOCTGP OI/IATapALIH

H6asaaapra YCBIHFaH
bponxnoant
KAVMHUKAABIK

KoAgaHy ycbHbIAMaMAer  [1].  XKyiteaik

Oasazapra >KyprisiareH 3eprreyaepde, >Kepriaikri
(Tommkaarplk) skeHe kyheaik IKC  TaraitsiHgay
aypyxaHara  >KaTKbpI3y  CaHBIH  asaliTyra >KoHe

CTallIOHapJa eMAeAYAiH Y3aKTBHIFBIH KBICKApTyFa bIKITal
ernenitingiri  kepceriaren [40]. TKC orbachlabIk
aHaMHe3iHAe aromuscel Oap ayelp eteriH Kb ©Oap
Oaszazapra margaabl 0OAyBI aa xernbip
3epTTeyaepae NpeAHN30A0HHDIH aybl3 apKbLABI Ty AiriHe
2 MI/Kr A03aza HeMece AeKCaMeTa3OHHBIH aAFaIlKbl
Tayaikre 1 MI/Kr A03aja, cogaH KeliiH Tarbl 4 KyH OOIBI
0,6 MI/KI a03asa KaOblagaraHaa, OHBIH — TUIMAL eKeHi
aHbikTaaraH [41, 42]. Aaaiiga, KXb - ta TKC - Ti
KYHAeAiKTi KOoAJaHy Heridic O0OABINI caHaJdaAbl, ©MTKeHi
KbB-Te oaap, ©KK y3akTBIFBIH KbICKapPTYFa eleyai acep
etneiiai [43]. bya petrre, IIKC - Ti eHrisy sxcrybanusjas
KeNMiHIi CTpUAOPABIH >KeHia OoaybiHa [44] >koHe >XiTi
pecuparopAbIK, AUCTPecC - CMHAPOM epbireH xaraarija
aKBIPBIHBIH K0AaliAbl 0OAybIHA OH BIKIIAA €TYi BIKTUMa,
Oipak ocpIHA@ll JepeKkTepai pacray YIIiH KOCBIMIIIA
seprreyaep Kaxer [45]. )Kb kesinge nnaraaamnusaasik I'KC

MYMKiH,

Koaaanyra b/ pIKTiMaa kepceTiM 60aybI MyMKiH [1,16].

Aipiagerin >xeHe / HeMece IepPKyCCHAABIK
yKaday KeIl >Kafjaiija OpOHXMOAUTIIEH aybIpaThIH
HayKacTapaa alikbIH acep ernenai [1].

BbponxmoanTtnen aybipaTsiH 0alaaapAbl KYPrisy.

BPOHXI/IOAI/ITHGH aybIpfaH 6a/1a/1ap4b1 aypyXxaHara

JKaTKBI3YAbIH cuIlaT Oeariaepi (Kpurepuitaepi): 1. AniHOb.

2. 2-m1i — 3-11i gspeskeai THIHBIC aAy >KeTKiAiKcisairiHin
Oeariaepi. 3. JKacwl 6 aifra geifiHri Iaza TyblAraH
Hopectesep. 4. Apnik, a3 Tamakrany. 5. Cycnizaay,
TaMaKTaHYAblH ~ KWUBIHAAYDB,  YMKBIIBIAABIK. 6.
KanHukaapk >Kargaitga >KOFaprel THIHBIC KOAJAPBIH
yHeMi Ta3apTyAblH  KaxkeTTiairi. 7. AyblpaaHraH
npeMopOnATik QoH. 8. OaeyMeTTiK KopceTiMaep.

Peanumanus xane wapxvindor emdey Oerimuiecite
ayvicmuipyza apraizan xepcemimdep: 1. OTTeri eM ascpHAA
oTTeriMeH KaHFYBIHABI 92% - JaH acTaMm ycTar TypYABIH
MYMKiH emecTiri. 2. TeIHBIC a2y Oy AIIBIKeTTepPiHiH aifKbIH
mapmaysl. 3. KalitaaaHaThIH aItHOD.

ToiHpIC  aay  KOAgapblHAa — TYpPakThl  OH
KBICBIMMEH ©KIIeHi >KacaHApl >keadetyre (©JCK)

kepcerimMaep (CPAP-continuous positive air pressure): 1.

AyBIp pecIupaTOpABIK Kyii3eaic (aucrpecc). 2. AnHo». 3.
berkeit TemHBIC aay. 4. AyBIpCBHIHY peaxIVCHIHbIH
aacipeyi. 5. 40% O: THIHBIC aay Ke3iHJe, IIMAHO3ABIH,
TUIIOKCEMIISIHBIH caKTaaybel. 6. PaO2 <60 MM cbIH.Oaf.
TeMeH 00aysl. 7. PaCO2 >55 MM coIH.6aF. >KOFapbl 60AYbI
(runtopenTHAsANMA). 8. ThIHBIC asaTBIH ayaAaFbl OTTeTi
Jpaxuyaceaby  genreiti FiO2>0,5 6oapm oTTeriMeH
eMJeyre Ka>KeTTiAiK TyblHAaFaHAa.

CPAP
KOMIiPKBIIIKbLA Fa3bIHbIH I1alblAYbIH (IIIBIFBIYBIH)

Ke3iHae TeAmMAl  KOCBhIMIIA

Gepy,
KoHe
TypOyA€HTTi aya arbHBIHBIH AaMUHapABl aya arblHbIHA
>KaKcapabl
JereH 0oaxam Oap. AypyxaHaja >KaTyABIH Y3aKTBIFBL,
d4erre, 1 amrTagaH acmailAbpl, Keiide y3arblpak Ooayza
MYMKiH, HayKac cyrnepuHQpeKIMsIHb 60aAbIpMay YIIiH
aypy4biH KaAABbIK KopiHicTepMeHae (puHHT,
CBIPBLAJApMeH) IbIFApBLAYBl MYMKiH.

CrammoHapgaH IIbIFapyAblH cunaT Oeariaepi
(xputepmiiaepi): 1. beame ayachiMeH THIHBIC aAraHja
carypauysaHely  90-94% Ooaysr. 2. PecnimparTopAabIk
Kyi3eaicTig (aucTpectiy) 60amaysl. 3. Tuicti TamakTaHy
(KyHAaeaikTi KaXkeTTiAikTiH KeM gereHge 75% - ayblsia
TaMaKTaHy >KoHe CYMBIKTBIK KaOblagay MYMKIHAITi
OoaraHAa).

Ardvin axy. Kiti
nHpeKIsIAapMeH

allHaayblHa ©allAaHBICTBI ~ OKCHUTEHallMs

pecrpaTopABIK
JKoHe OpOHXIOANTIIEH
aypyLIaHABIKTBL a3ailTy MakcaTbhlHAQ, aTal anTKaHAa,
Oasasapapl ©MipiHiH aAfalllKpl 6 aifblHA AeliH eMIIeK
CyTiMeH ewmi3yai, TeMeKi IIeryAid aaablH aAyAbl,
IMTMeHaAblK, HOpMaJapAbl cakTayAbl HacuxaTTay Kepek
[1]. PC-supycThlH MayCBIMBIABIK OpIIYy Ke3eHiHge
OpOHXMOAUTTIH ayblp arbIMBIHBIH ©Ty Kaymi Oap
basasapsa PC — BupychHa Kapchl MOHOKAOHAAABI
aHTnAeHeaepai — IlaamsmsymaOrer 15 MI/Kr gosaga,
aribiHa 1 per 3-ten 5 perke geitin enrisy PC supycka
KapChI
[1,3,46].

ITaccuBTi MMMyH Ay, TTaTOTEHETUKAABIK €MAEY Al

IacCMBTI  MMMYHZAAAyAbl  KaABIITacThIpaAbl

Ka>KeT eTeTiH OpOHX-OKIle AMCIIAa3NsaCh Oap Oasasapra
>K9He >Kackl 24 alira AeliHIi reMoAMHaMMKachl ©3TepreH
Tya OiTkeH >XypekK

akayaapsl Oap HaykacTapra,

DINUAEMUOAOTUAABIK, MayCBHIMHBIH OaceHAa,
UMMYHOIIpOQUAaKTUKa KYPCHIH TafraiibIHAAy KesiHge
>Kackl 6 aligaH aclaiThiH JKYKTiAiKTiH 35 anTackiHa AeiiiH
TybLAFaH IIaJa TybLAFaH HopecTeAep XKyprisiaeai [1,46].
Kexe xepcerim OoitbiHma PC-BUPYyCTHIK MH(PEKIMSHBIH
MacCUBTI  MMMYHONPO(PUAAKTUKACBIH  UMMYHABIK
TaIIBLABIFEL Oap, aybIp XYIKe-OyAIIBIKeT aypyAapbl
Gap, Tya OiTkeH akayJapbl Oap >KeHe TBHIHBIC aAy
(pyHKIIMACBIHA aCep eTeTiH IeHeTUKAABIK I1aTOAOTMCHI

Gap 6asaaapra Xyprizyre 601aabL.
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5. KOpBITbIHABI

Kaamsr «AypyaapablH

KiKTeMecCiHiH OHBIHIIBI KaliTa Kapaaybl» (AXJK-10)

XaAbIKapaAabIK,

OolipHIIIa OPOHXMOAUT KeAeciZeit GOABIIT KOATaAaAbl:

J21 OKiri Opomxmoant; J21.0 JKiti Oponxmoaur,
pecrpaTopABIK CMHIMTUAAbABIK BUPYC TyAbIpFaH; J21.8
XKiri Opomxmoamr, Oacka Oearici3 areHTTepMeH
TYABIPBLATaH; J21.9  Octprui  OpoHXMoAMT,

HaKTbLAaHOaraH [2].

bponxmoant >xac mamacel 9 alira JeifiHri
Oasaaapaa >xui ke3geceai (90% >xaraariga). JKbia caiibiH
aaemae OpouxmoaurriH 150 MMAAMOH  >Karaaiibl
Tipkezeai (100 HopecTere makkanaa 11 >xafraait), OHbIH 7-
13-18% - BI crarMoHaApABIK eMaeyAi koHe 5-10-20% - b
JKaH cakTay (peaHmMarius) OeaiMIlleciHe >KaTKbI3YAbl
KaxeT eteai [3,4,5,6,7,8]. bya perre aH cakTay >KoHe
KapKbHABL  eMgey Oeaimine (OKCKED) >xaTkan
OazaapAplH  apachlHAa ~ ©4IM-XIiTiMHIH  oprTarma
kepcetkimil00 000 Gaaara makkanAa 2,8 xypanasl [9].

Congpait-ak JKCKED - ne tycken JXb Oap nHaykactap

apacklHAa ©AiM-KiTiMHIH eH >Korapsl KepceTkimrepi 2-9 %

- Fa XeTyi MmyMkiH [10].

bisain eaimizge OpOHXMOAUTTIH aypyIIlaHABIK
KOPCEeTKIIIiHiH MayChIMABIK IIBIHBI KapallajaH cayipre
AEMiH >Kaafacaabl.

ConriMeH, KiTi OpoHxmoAnTi Oaaa
IyAbMOHO/OTMACHIHBIH, ~ ©3€KTi MaceaeaepiHiH  Oipi
0oabIll Kaza Oepeai >koHe OHBI OachlHaH ©TKepreH
Oasasapply  0oaXaMbl  94eTTe Koaalapel. Opraria

oaeomer

aybIpABIKTAFBl TBIHBIC aly (pecrMpaTopAablK) Oearizepi
maMaMeH 3 amrra OOJIbl Oasaaapaby
OpPOHXTBIK

CaKTaABIII,

>KapTHICBIHA >KYBIFBIHAA KeliHipek
OOCTPYKUMS SIU304Taphl Oarikaaysl MyMKiH. OaapAbIH
apachlHAa

aybIpTHAIIBIABIFEL Oap HayKacTap >Kui Kesaeceai, oAap

aronms OOMBIHINIA TYKBIM KyaJlaWTBIH
yIIiH OpOHXMOAUT OpPOHX JAeMiKIleciHiH JAaMyBIHbBIH
Toyekea (axkropaapbHBIH Oipi  60aybI

Ecxepertin >xaiiT, cupex KerOip 6asasapaa cO3bLAMAABI

BIKTHMAaA.

arpIMMeH CUIIaTTalaThH PUOPO3ABIH JaMybIHaH >KoHE
OpoHXMoJazap caHbLAAYBIHBIH  ODAMTepalVIChIHAH,
MYTeAeKTiKTiKKe aAblll KeAeTiH, MHQeKusIAaH KeiHri
00aUTepanMsAAbIK OPOHXMOANUT JaMybl MYMKIiH.
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Pesome

Ocrpmiit 6ponxnoant (Ob), kak BocnaanteasHoe 3a004eBaHMe HYXKHUX ABIXaTeAbHBIX ITyTeil, B OOABLIIMHCTBEe
cAy4aeB OTHOCUTCS K IOpa>XeHNIO MeAKIX OpOHXOB 1 OpOHXMOA U pa3BUBALTCs Y AeTeil 40 2 AeT (YacTo y aereit 40 1
roga). K cumnromokommaexkcy OB oTHOCHTCS OOCTPYKIINS HUKHUX ABIXaTeABHBIX ITyTell, IIPOABASIONIAsACT Ha (poHe
OCTPOIl PecnMpaTOpPHO-BUPYCHON UHQPEeKIMM (1AM BO3AENCTBUA MHBIX pasipakuTeeli), CONPOBOXKAAIOIIAICS
KaIllleM U CUMITOMaMU AbIXaTeAbHON HeAOCTaTOYHOCTI.

Exxeroano B mupe peructpupyercs 150 Mmuaanonos cayyaes 6ponxuoanta (11 caygaes na 100 maagenues), u3
KOTOpBIX 7-18% Tpebyior crammonapHoro aedenms u 5-20% - rocnmMraamsaniuy B peaHMMAIIOHHOe OTJeleHNe.
CesonHblil UK 3a001e€BaeMOCTY OPOHXMOAMTOM B Halllell CTpaHe IIPOA0AXKAeTCs C HOSAOPs 110 arpeab MecsI]

B auTeparype HaKoIlA€HO AOCTAaTOYHO AAHHBIX MO AMarHocTuke u AedeHuio gereir ¢ Ob. Ognaxko »1M
uHpopManuy cPOpMMPOBaHEI B OCHOBHOM Ha oOIeil momyasuuy nanyenTos ¢ OB m yacTo HenmpuMeHMMa K
HalyeHTaM C TSKeAbIM TedeHueM 3a001eBaHus.

Leav nacmosuezo 063o0pa — CucreMaTu3poBaTh COBpeMeHHEbIe AaHHble HayuHoli auteparypel o Ob y aeteit
IIPOBECTH ITOCAeA0BaTeAbHbI 0030p ero KAMHNUKY, Au(QepeHInaibHOi AMarHOCTUKY, A@UeHs ¥ TPOPUAAKTUIECKIX
MeporpusaTuii. B gaabHeiinem 4aHHEBI 0030p MOXeT OBITh UCIIOAB30BaH BpayaMU-IIPaKTUKaMM U CTyA@HTaMU B UX
pabore c napopmanmeir o Ob y aereir.
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Abstract

Acute bronchiolitis, as an inflammatory disease of the lower respiratory tract, in most cases involves the small
bronchi and bronchioles and develops in children under 2 years of age (frequently in children under 1 year). The
symptom complex of acute bronchiolitis includes lower respiratory tract obstruction, manifesting against the
background of acute respiratory viral infection (or exposure to other irritants), accompanied by cough and symptoms
of respiratory failure.

Annually, 150 million cases of bronchiolitis are registered worldwide (11 cases per 100 infants), of which 7-18%
require inpatient treatment and 5-20% require intensive care unit hospitalization. The seasonal peak of bronchiolitis
incidence in our country continues from November to April.

Sufficient data on the diagnosis and treatment of children with acute bronchiolitis (AB) has been accumulated
in the literature. However, this information is formed mainly on the general population of patients with AB and is often
not applicable to patients with severe disease.

The purpose of this descriptive review is to provide information to practicing physicians and students about
acute bronchiolitis in children.

The aim of this review is to systematize current data from the scientific literature on OB in children and to
provide a comprehensive review of its clinical presentation, differential diagnosis, treatment, and preventive measures.
This review may subsequently be used by practicing physicians and students in their work with information on OB in
children.

Keywords: acute bronchiolitis, etiology, pathogenesis, differential diagnosis, clinical presentation, treatment.
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Pe3omMme

BBeaenme. Vnkaio3upHoe oOyueHMe B MEAUIIMHCKOM By3e IpeacTaBAseT coOoix
cucTeMy 0Opa3OBaTeAbHBIX UM COLMAABHBIX Mep, HallpaBAEeHHBIX Ha oDecriedeHue
PaBHOIO AOCTyIa K KaueCTBEHHOMY OOpa3s0oBaHUIO A4S BCeX CTYyAEHTOB, BKAIOYas
00Yy4aIOIIMXCsl C OTpaHMYeHHBIMY BO3MOXKHOCTSIMI 3J0POBbs U UHBAAUAHOCTLIO. B
YCAOBUSAX MOAEPHU3AIMIM  BLICIIEr0o OOpa3OBaHMsA MHKAIO3UBHBIA  I10AXOZ,
CI1Ioco0CTByeT (POPMMUPOBAHNIO TOAEPaHTHOI 0Dpa3oBaTeABHON CpeAbl, Pa3BUTIIO
TYMaHUCTUYIECKMX IIEHHOCTel M IpPOQecCHOHAAbHONM KyABTYphl —OyAyIux
MeAMUITMHCKMX CIIeLIMaAUCTOB.

Marepnaabsl u mMeTOAbl liccaeaoBaHue BBIIOAHEHO B BMAE OAHOMOMEHTHOTO
rorepeyHoro (cross-sectional) ankeTHoro nccaejosanus. COOp AaHHBIX IPOBOANACS
METOAOM aHOHMMHOIO OHJaliH-aHKeTupoBaHus depes Google form cpean
CTyAEHTOB 2-6 KypCOB CTOMATOAOIM4IecKoro ¢gakyabTera JamadHo-KasaxcraHckoro
Megaununckoro Yuusepcurera umennu Mapara Ocranosa ¢ 20 1o 30 okrsabps 2025
roga. B uccaeaosanue BKA104eHO 224 cTyjeHTa.
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PesyabraTpl. OK010 IIOAOBMHEI PECHOHAEHTOB 3HAaKOMBI C TEPMMHOM
«/IHKAI03MBHOE OOpaszoBaHMe». BOABIIMHCTBO M3 CTY4€HTOB He IMMEIOT OIIBITa
COBMECTHOTO OOyueHNMe mAM OOIIeHus C AIOABMU C  OTpaHMYEHHBIMU
BO3MOKHOCTSIMI  340pOBbs. IIpum 9TOM 3HaumMTeAbHas dYacTb OIPOIIEHHBIX
OTMedYaeT IT0AO0KNUTEAbHOe OTHOIIIEHNEe K BO3MOXXHOCTY COBMECTHOTO OOYYeHILI C
TaKUMM AI0AbMU. MHOIMe pecrioHAEHTHl yKasblBalOT Ha HaAu4dne 5A1eMeHTOB
AOCTYITHOM CpeAbl B YHUBEPCUTETE, OAHAKO TakKe IT0A4epKIBalOT HEOOXOAMMOCTD
cozzaHus Oe3 OapbepHOI apXUTEKTYPHOI CpeAbl Ha BCeX yueOHO-KAMHIYIECKIX
Oaszax.

3akaiogenme. Hwuskas wmMHPOPMMPOBAHHOCTH CTYJ€HTOB O  3HAYMMOCTH
MHKAIO3MBHOTO OOpa3OBaHMS U HeAOCTATOYHAsl MHTErparus COOTBETCTBYIOIINX
51€MEHTOB B 00pa3oBaTeAbHbIE IIPOTPaMMBI By3a MOTYT HETaTMBHO CKa3hIBaThCs Ha
CcOIlMaAbHOM U aKajgeMM4ecKoum

VHTerpanmm ANIT C OTpaHNY€HHBbIMI

BO3MO>KHOCTAMU 340poBbs. Ocoboe BHMMaHME A0AXKHO yAeAseTCs CO3AaHuIo 0e3
GaprepHOIl  MHQPPACTPYKTYPHL

JICIIOAB30BaHNIO COBpEMEHHDBIX

ajanTanuy  0Opa3oBaTeABHBIX
I (PPOBBIX

IICXO0A0TO-11€AarOrM4eCKOTr0 COIIPOBOKAEHISL 06yqa10m1/[xc;1.

IIporpamm,

TeXHOAOTUIT U  ODecIIeyeHmIo

KaroueBble ca0Ba: MHKAIO3MBHOE 06yqul/Ie, CTOMAaTOAOTI N, Oe3 6apbepHaﬂ Cpeaa,

OCBe40OMAE€HHOCTD.

1. BBegenue

CoBpeMeHHOe OOIIIECTBO HE MOXKET CUMTAThCS
MTOAHOIIEHHBIM, €CAM B OTHOIIIEHUY KaKOM-AMOO IPYIIIbI
AIOAeN CcyllecTByeT AuckpuMuHanms. B 2006 roay
I'enepaapnas Accambaes OOH ogo0pnaa Konsennmio o
IpaBaX MHBAaAMAOB, KOTOpas IIpOBO3rAalllaeT IIpasBa Ha

obpasoBaHue A10Aeit c OTpaHNYEHHBIMU
BO3MOXHOCTAMU 340poBba  (OB3), B TOM umcae
obecrieyeHne ®TOTO IIpaBa 4Yepe3 MHKAIO3UBHOE

obpaszosanue (Rieser, 2012). K xareropmsM aui c
0COOBIMM TIOTPEOHOCTAMM B OOpa3sOBaHNMM OTHOCSTCS
oOyJaromecs: C CeHCOPHBIMU HAPYIIEHNIMY Pa3BUTIAL
(HapyIIeHNe cAyXa, 3peHIs), ¢ HapyLIEeHSIMY PedeBoro
passutis (aucdonus, adponus, Opaanaains, TaxnAaavs,
AU3apTPUL),

OIIOPHO-

3alKaHHue,  AUCAaAWUs,  PUHOAAAWS,

o6yqa101_umec:5[ C HapymeHVsIMU
ABUTAaTE€AbHOIO allllapaTa-CBsiI3aHHbIE C HapyIIeHIEM

(CZ18110 VR

OIIOPHO-A4BUTaT€AbHOIO

HepBHOIﬁ CIICTEeMBbI BPpO>KA€HHBIMI

HapyLIeHNSIM ammapara
oOyJaromuecs: ¢ 3a4ep>KKOM IICMXMYEeCKOTO Pa3BUTIL
(3I1P), yMCTBEHHOI1 OTCTAAOCTBIO, C CUHAPOM Aedpuiiura

(CABD), ¢

paccrporictBamu ayructudeckoro crekrpa (PAC) [5].

BHIVIMaHI L n TUIIEPaKTMBHOCTIU

VukarosuBHOE 0OOpasoBaHMe —II0gpasyMeBaeT
COBMeCTHOe OOydeHue ¥ BOCIIMTaHue AUIL, C OCOOBIMU

MOTPeOHOCTAMY, ITpesyCcMaTpUBaIOIiye PaBHbBI AOCTYII

c VHBIMU KaTeropusiMu 00y4Jarommxcs K
COOTBETCTBYIOIIIM oOpa3oBaTebHbIM yueOHBIM
IporpamMmam oOyJeHns, KOPPEeKIIMOHHO-

neaarorm4eckyo n coumaabHyIO IIOAAEP>KKY Pa3BUTIL

I1oCcpeACTBOM obecrieyeHMsI CIerMaAbHbBIX
ycaosuii(Gilmanov, Mishchenko, Kukuev, & Lobova,
2021). Ha mepmnog 2025 roga B Kazaxcrane 235 Thicsu
AeTeil Hy>KAaANUCh B MHKAIO3VIBHOM 0DOpa30BaHUM, 13 HUX
73 990 oOyuaamch B MHKAIO3UBHOM Cpede B paMKax
cpegnero oOpasosaHmsa. OgHaKo, BOIPOC IHOAYYEeHI
HpOoQEeCcCMOHAaABHOIO  0Dpa3oBaHUsI A4Sl AIOAeN C
OCOOBIMI ~ TIOTPEOHOCTSIMM A0 CUX IIOp  OCTaéTcs
oTKpHITEIM. He cMoTpst Ha TO, yTOo  3akoH Pecriybanmku
Kazaxcran ot 26 uorst 2021 roaa No 56-VII «O sBHecennn
VI3MEHEHMNIA u AOIOAHEeHUN B HEKOTOpbIe
3aKoHOJaTeabHble akThl Pecniybamkm Kasaxcran 1o
BOIIpOCaM MHKAIO3MBHOIO OOpPa3oBaHINI» IOPUANYIECKN
oIpejeAn] HeOOXOAVIMbIE YCAOBUS AAs OOyJaIOIINXCS C
0COOBIMU

MOTPeOHOCTSIMI, TeM He MeHee, B

CeTOAHSIIHUX peaAusx TIOCyJapCTBO He CIIOCOOHO

oDecrieunTh  paBHOMNpaBHOE ydacTHe U paBHbIe
BO3MO>KHOCTU B MOAy4YeHUN KauyeCcTBEHHOTO
oOpasoBaHUsI A COLIMAABHO  HE3alIUIIEHHOTO

HaceaeHIs 1 AIO,ZI,eI?I C OrpaHM4€HHbIMI BO3MO>KHOCTIMIL.

Mukao3uBHasT megarormka —  9TO  [I0OAX0J4, K
IpernojaBaHnio ¥ OOy4eHMIO, KOTOPBINI ITOMOTaeT
nperojaBareAsm

MEeXAy

MapIMHaAn3anum, KOTopasi MOXeT BOSHUKHYTD, KOTrda K

Y4YUTBIBATh UHAVBUAYaAbHbIE

pasanans ydammmmcsa, HO  m3berars
HEKOTOPBIM y4YalllMMCSI OTHOCATC ITo-pa3HoMy (Langan
et al.,, 2025). VMHkAO3UsI COIMAaABHO HEBO3MOXHa 0e3
peaansanuy MHKAIO3UBHOTO oOpaszosanus. Ha saHHBIT

MOMEHT HamOOABIINX yCriexos II0 BHEAPEHUIO U
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pacIIMpeHnio MHKAIO3MBHOIO 0Opa3oBaHms YAaaAoCh

AOCTUTHYTB B 'yMaHuTapHbIX BY3ax (ApTtembesa, 2018).
Ho 1o ceit aeHb OCTPO CTOUT BOIIPOC OOyJeHIs

AI0A€M  C

OCOOBIMU HOTpe6HOCTSIMI/I B BBICIIIVIX

MeAMIVHCK/X YYeOHBIX 3aBeJeHIsIX. lge mommmo

ajamnTaluy K COLMAABHON Cpeje, WM IIPUXOAUTCS
aJamnTHpoBaThCA K OOpa3oBaTeABHON cpeJe By3a, B
KOTOpoM OHH oOyu4atorcsia(/Joxrnonosa, Kapaam, &
leneaes, 2019). O0y4yeHMe B MEAUIIMHCKOM By3€ MMeeT
HEeoOXOANMOCTh

psA  OcOOeHHOCTeIN: OBAaAeHIs

00apImMM  OOBEMOM  TEOPeTHYECKMX 3HaHUI U

IIPaKTMYECKMX yMeHI/HU/I A5l CTAaHOBAEHUS B npo¢eccmn,
Hal'[pf[)KeHHbe/] putM

JK3HM CTyJ€HTa,

nepeMemienne Ha OTJdad€HHble KAHIMYECKNe 6aSbI,

qacToe

HaxoXJeHIe B peXuMe ITOCcTOsTHHOro crpecca (Rajiah,
2025). oOpaszoBaTeAbHON  cpede
MeAMIIMHCKOIO By3a IIpeabsaBAsdeT K CTyJeHTaM
TpeDOoBaHIL: OHa  CBsA3aHa C

BBICOKOI

Aganranmsa K

IOBBIIIIEHHbIE
HeoOXOAMMOCTBIO CTPeCCOyCTOMYMBOCTH,
Pa3BUTBIX KOTHUTMBHBIX (PYHKIIMII M  YCTOMYMBOI
paboTrsl  HepBHOIN cucTeMBL. /As  00ydJalomuxcsa C
0CcOOBIMM  0Dpa3oBaTeABHBIMM  ITOTPEOHOCTAMM  BTHU

yCAOBMSI ~ MOIYT  CTaHOBMUTLCS — AONOAHUTEABHBIM
OapbepoM, YCAOXKHsI OCBOEHIe YIeOHOI MpOoTrpaMMBbl 1
IpollecC  BKAIOYEHMs B aKageMUJecKylo  cpeay

(Fortepiani & Marsh, 2023; Gin, Guerrero, Cooper, &
Brownell, 2020). B »Toi1 cBs3M ycllelHas MHTErpaLysl
AAHHOI KaTeropuu CTyAE€HTOB TpeOyeT KOMILAEKCHOIO
1IoAXo4a, IpeArioJaraioiero ydeT MHAMBUAYaAbHBIX
OcODeHHOCTell, a TakkKe oOecIleyeHMne AOCTYITHOCTU U
ajamnTaliy  BCeX  9JeMeHTOB  00pas3oBaTeAbHOTO
nportecca (Gin et al., 2020) [9].

VHKAIO3MBHEBINT 1IOAXO4, B CBOIO OuYepeab,
3aTparMBaeT BCeX Y4YaCTHMKOB  0Opa3oBaTeAbHOTO
nporiecca. OH IpeAbsBAsdeT IOBbIIIIeHHbIe TPeOOBaHILI K
IperiogaBareAsM, KOTOPLIM HeOOXOAMIMBI He TOJAbKO
BBICOKIIT ypOBEHb IIPO]eCcCcI1OHaABHOI ITIOATOTOBKIL, HO 11

2. MaTepmaa 11 MeTOABI

Uccaeaosanue BBIIIOAHEHO B BUAE
(cross-sectional)

aHKeTHOro mccaezosanus. COOp AaHHBIX IPOBOAMIAC

OJHOMOMEHTHOTO  IIOIePeYHOTO
MeTOAOM aHOHUMHOTO OHJalH-aHKeTMPOBaHN:A uepe3
Google form  cpean KYpCOB
CTOMAaTOAOTMYECKOIO 3arragHo-

CTyA€HTOB  2-6
¢akyabTeTa
Kaszaxcranckoro MeannmHcKoro YHMBepcuTeTa MMEHN
Mapara Ocrranosa ¢ 20 1o 30 oxra0ps 2025 roza.

Bribopka cpopmuposana
A00pOBOABHOTO OTKAMKa. ObIIIee KOAMIecTBO CTy4eHTOB
cocraBaser 2500
cryaeHToB. Pacu€r oObéma BHIOOPKM HIPOBOAMACSH C

Onlaa METOA0M

CTOMAaTOAOIMYECKOIO (baKyAbTETa

BAajeHne CrIenaAbHBIMU I1e AarormyecKIMm
MeTOAMKAaMH, a TaKXKe pasBUThle AMYHOCTHbBIE KayecTsa.
OaHoBpemMeHHO OT cTyaeHTOB Tpebyercsa GpopMUpOBaHMe
®MIIaTUM,  TOAEPAHTHOCTM M  TOTOBHOCTM K
B3alIMOJENICTBUIO M IIOAJep>KKe OAHOKYPCHUKOB C
OTpaHMYEeHHBIMI BO3MOXKHOCTSIMM 340POBbSI.

Hecmorps Ha

aKTVIBHO€E pa3Butne

MHKAIO3MBHOIO OOpa3oBaHMs, B CUCTEMe BBICIIEN
MeAMUITMHCKON IIIKOABI COXPAHSEeTCs s, CyLLieCTBEHHBIX
npodaeM 2023). K Hum
HeAOCTaTOYHasl ajamrtaiys MHQPPacTPyKTyphl yIeOHbIX
3aBeJeHUN  AAs Oe3bapbepHOI  Cpeabl,
Aebunnt ITOATOTOBAEHHBIX CIIeLaANCTOB u

HeOoOXO0AVIMOCTD

(Kusarosa, OTHOCATCS

CO3AaHUs
ITOBBIIIIEHIIS KBaAnQpUKaLIUN
IIperiojasarejell, a TakKKe IIOATOTOBKM TBIOTOPOB U
accucrenTos (Cecchetti, Last, Lynch, & Linehan, 2021).
JlorIoAHNTeAbHBIE TPYAHOCTM BO3HMKAIOT Ha
9TallaX IIPOXOXKAEHNMs IPaKTUKU M I10CAeAYIOIIero
TpyAaoycTporictBa ctydeHToB ¢ OB3 1 MHBaAMAHOCTBIO.

He MeHee 3HaAYMMbIM CI)aKTOpOM OCTaeTcAa u
HeO4AHO3Ha4YHOe OTHOIIIeHIe O6LLI€CTBa K IIepcCIIeKTBaM

VMHKAIO3MBHOTO  OOpasoBaHIsA, B TOM 4ncade B
MeAMITMHCKIX By3aXx.

YKasaHHBIe 00CTOATeABCTBA OOYCAOBAMBAIOT
HeoOX0AVMOCTh bozee r1yOOKOTO U3ydeHNs

0CODEHHOCTel OpTaHM3aLNI MHKAIO3MBHOTO OOyJeHILs B
MeAMIIMHCKOM By3e, a Takke IToMcKa 3¢QeKTUBHBIX
pereHmii, HaIlpaBJeHHBIX Ha IpeoJoAeHne
CYIIIeCTBYIOIIMX OapbepoB.

Lleav dannozo uccaedosarius 3aKAI09aeTcsl B TOM,
9TOOBI U3YIUTh TeHAEHIIUM U YPOBEeHb OCBe0MAEHHOCTI
CTyA€HTOB MeAMIIMHCKOTO
yHUBepcuTeTa o mpodaeMe ajanTaiuy o0yJaloIxcs ¢
pacIIMpeHHBIMI MOTpeOHOCTAMM B 00pasoBaHUU U

3ana4Ho-Ka3aXCTch1<oro

VMHBaAUAHOCTBIO B MHKAIO3MBHOM OOpa3oBaTeAbHON
cpeae.

Y4ETOM A0BePUTEABHON BepOATHOCTY 95% 1 OXKIAaeMOii
doan mpusHaka 50%. MMHMMaABPHO HeOOXOAVIMBIN
00BéM BrIOOpKM cocTasua 333 cTydeHTa. 3a yKa3aHHBII
Iepuod, B aHKeTUpOBaHMe IIpUHAAM y4dactme 350
CTY4EHTOB, OJHAaKO IIOCJe IIPMMEHeHUs KpUTepues
VICKAIOYEHNs], B TOM YMCAe MCKAIOUEHNsI He ITOAHOCTHIO
3alIOAHEHHBIX aHKeT, B UTOIOBLI aHaAu3 OblAM
BKAIOYeHB! 224 ctyenTa. PakTryeckas ormmoOKa BEIDOPKI
cocraBuaa 6,2%.

KpurepusiMmu BKAIOUEHMSI ABASANCh OOydeHMe

Ha 2-6 Kypcax CTOMaTOAOTMYeCKOro pakyabTera,
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A00pOBOABHOE COrJacue Ha y4JacTue B JICCA€AOBaHUU U
[IOAHOE 3aII0AHEeHEe OHAAH aHKeTBI.

Kpurepusamm VICKATOUEHIST SIBASIAVICH
MpUHAAAEKHOCTh K APYyrUM (akyabTeTaM, OTKa3 OT
ygacTisl, a
HEKOPPEKTHO 3aIll0AHEHHBIMI AaHHBIMIL.

Ieaesas

CTyAeHTaMI

TaK>Ke aHKeTbl C HeIIOAHbIMHM WA

BBIOOpKa ObLaa orpaHuyeHa

CTOMATOAOTMYecKoro  QaxyabTeTa B
COOTBETCTBMM C 3ajadaMU 1CCAe40BaHM ], HallpaBAeHHOI
Ha OLIeHKY CTYAEHTOB

CTOMAaTOAOIMYECKOTO (l)aKYABTeTa 00 MHKAIO3MBHOM

OCBEe4OMAEHHOCTI

obydenne. B nccaesoBanme BKAIOUAANCh CTYAEHTEL CO 2
IO 6 KypC, IIOCKOABKY MHpoduAbHOe oOyueHMue Ha
CTOMAaTOA0TM4eCKOM (PaKyAbTeTe HAUMHAETCSI CO BTOPOIO
Kypca B KopIIyCe
YHUBEPCUTETA.

OmnpocHuk  0b1a
aJalTHUpPOBaHHBIX Bepcuil aHkKeTsl Attitudes Toward
Inclusive Education Scale, a Taxke MeXxAyHapOaHOI
mkaasl Inclusive Education Attitude Scale. Ha nmepsom
9Talle ObLA BBEITOAHEH IlepeBoJ OPUTIMHAABHO aHKeTHI Ha
PYCCKMIT SI3BIK C MCIIOAB30BaHNEM IIPOIleAypHl IIPsSMOTO
n oOpaTHOTO IlepeBoja C I[eABI0 ODecTeueHyL
AVIHTBUCTUYECKOII ~ ®KBMBaJdeHTHocTn.  Ha
KyABTYpHON aganTanyy  (GOpMyAUPOBKY OTAEABHBIX
yIBep>XXAeHMlI OblAM  MOAUQUIIMPOBAHBL C y4eTOM
cnenuuKM 0Opa3oBaTeABHON CpeAbl M XapaKTepVCTUK
11e41eBOJi BHIOOPKIL.

OTA€AbHOM MeAVIITMHCKOTO

COCTaBA€H Ha Oaze

DTare

3. PesyabTaTsl

Ilo  pesyapraty  anHaamsa 224  aHKer,
0OABIIMHCTBO CTYAeHTOB (52%) OTBeTIAM, YTO 3HAKOMBI
c tepmuHoM «VHKa103UBHOE OOpasoBanue». Torga kak
42% 0Oy4JalOIIMXCs He 3HAIOT 3HaueHe 9TOTO TepMIUHA U
6% 3aTPyAHSIOTCS OTBETUTD.

[Toutn 73% OMpOIIEHHBIX CTYAEHTOB He MMeAn
ompITa OOy4eHMsI C  AIOABMM C  OCODEHHBIMU
MOTpeOHOCTAMM B OOyJeHIe B IIKOAe VAV YHUBepCUTETe.
Ho  Goabe (52%)

IIOAOKUTEABHO OTHOCATCSI K BO3BMO>XKHOCTVI COBMECTHOIO

IIOZOBUHLI  PECIIOHAEHTOB
oOyuenns: co cryaeHtamu ¢ OB3. 26% oTHOCATCS K 9TOM
BO3MOXHOCTM HeiiTpaapHO u 14% 3aTpyaHIOTCA
OTBETUTD.

V3 oOmiero k0AM4ecTBO PECIIOHAEHTOB, TOABKO
27% panHee 00y4aaAmucCh C AIOABMU C pacHIMpeHHBIMU
MOTpeOHOCTSIMM B OOpasdoBaHMM B IIKOJe, AMOO
00ydJaroTcs Ha AJaHHEBI MOMEHT B YHUBEPCUTETE, IIPU 5TO
39% 13 BceX OIIPOIIIEHHEIX B 11€10M BOCITIPMHUMAAN OIIBIT
0O1IIIeHMsI C IMTOAOKIUTEABHON CTOPOHBI, Oe3 MPOsIBAeHNI

IICXOAO0TMYECKOIO ,ZI,I/ICKOM(l)Op Ta.

AAs BaAMAM3aIU MHCTPYMeHTa OLleHMBaAVICh
cojep>KaHNe aHKeTHl. DBBlAM HIpuBAedeHBl DKCIEPTH B
001acTy TeAarorMKy UM MeAMIIMHCKOTO oOpa3oBaHIs,
9TO IO3BOAMAO YTOUYHUTL (POPMYAUPOBKY BOIIPOCOB U
00eCIIeunThb VX COOTBETCTBIUE LIeAIM VCCAeA0BaHVs. AAs
IIpeBapUTEABHO OLIEHKM IICXOMETPUIECKIX CBOMICTB
aHKeTHl ~ OBlLA IpOBeJeH NNMAOTHBIA 9Tall, B KOTOPOM
npunsau  ydactue 20 cryaentos. Ilo pesyapraTam
MMAOTHOTO WUCCA€AOBaHNS OBIAM BHECEHBI IIPaBKU
HalIpaB/€eHle Ha IIOBBIIIIeHe SICHOCTY (POPMYAVPOBOK U
BHYTPEHHEIl COr1acOBaHHOCTM IIKal. DB OCHOBHOM
9Talle JCCAeAOBaHNA, AopaboTaHHasl BepCUsI AHKETHI
IIPOJEMOHCTpMpOBaja YAOBAETBOPUTEABHEIE
IoKa3aTeAu BaAMAHOCTI.

Tax Kak 11e4b10 AaHHOTO MCCAeAOBAHVI SBAAA0CH
BBIABAEHNE TEHAEHIIUII VM YPOBHSI OCBEJOM/AEHHOCTU
CTY4EeHTOB CTOMAaTOAOTOB B OTHOIIEHNMM MHKAIO3VIBHOTO
oOyueHns1. B cBsasu ¢ ViccaeaqoBaTeAbCKUM XapaKTepoM
paboTBl IIpM  aHaAmu3e  AAQHHBIX  MCIIOAB30BaACT
IperMyIIleCTBEHHO omcaTeAbHbI 110AX04,.
CratncTiyeckass obpabOTKa AaHHBIX BBIIOAHAAACh C
MCTI0AB30BaHIEeM IIPOTPaMMHOTO
Microsoft Excel. PesyapraTsl aHKeTHMpOBaHMS ObLAU
IpeACTaBAeHbl B 0DOOOIIIEHHOM BlJe.

Mccaeaosanne OBLA0 0A0OpPEHO A0KaAbHBIM
STUYECKM KOMMTETOM I POBOAMAOCh B COOTBETCTBUM
C  MeXAyHapOAHBIMU HNpUHINIIaMY,

BKAIOYas OAOXKEHsT XeAbCUHKCKOM A€KJdapanun.

obecrieueHms

DTUYECKIMU

Ha Bompoc kakme  BO3MOXHOCTM  JAaeT
COBMeCTHOe OOy4eHIe B OOBIYHBIX YUeOHBIX 3aBeAeHMAX
OB3, 69%

COBMeCTHOe 06yqu1/Ie IIOCAY>XKUT (baKTOpOM pa3BUTILL

AIOASIM  C CTy4EHTOB OTMEYalOT, 4TO
BO3MOSKHOCTeI B 00yueHNnu 1 odmeHny, 44% orsetnan,
4TO ®TO AacT MM BO3MOKHOCTb IIOUYBCTBOBATh CeOs
IOAHOIIEHHOM YaCThIO OOIIIEeCTBO.

B ogHOM BOIpOCe pecroHAeHTOB ITOIPOCUAN
BRIOpaTh ~ HECKOABKO  BapMaHTOB  CPeACTB  AAsd
ocyilecTBAeHNs1 Oe3 OapbepHOI CpeAbl B YHUBEpPCUTETe.
CTyAeHTHI OTMeTNAN HaAWdye aabTepHaTUBHON Bepcuu
odumMaabpHOro caifta By3a A4 cAabosugsammx 30.3%,
AyOAMpoBaHUe HaAIucCell U TeKCTOBO MHQOpMamu
mpudrom bpanas  12%,
naaropmel Ha BXode B BY3 26.8%, pacmmpenmsie

IMIaHAYCbl ¥ IIOABbEMHBbIE

ABepHEIe ITPOeMBI 4151 AL, UCTIOAb3YIOIIVIX KOASCKN A
nepeasyokeHns 21%, crenyaasHO 00OpPYyAOBaHHEIE 445
MHBaANAOB TyaaeTsl 12.5%, aapTepHaTUBHBIE IT€9aTHBIE
MaTepuaAbl — KPYIHBI IPUQPT U ayauo-marepuaas 4%,
aganTuposaHHble AUPTH 12.9%, ycTaHOBKa MOHUTOPOB C
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BO3MOXXHOCTBIO TpaHCAAOUM CyOTUTpOB 3.6%, 3ByKOBOE
Ay6auposanne vapopmanyu 4.9%.

Oanaxko, 41% OIIPOIIIEHHBIX oTMedaeT
HEOOXOAMMOCTb  yAyullleHMsI UHQPACTPYKTYPHOI U
apXUTEKTYPHOIl ~ AOCTYIIHOCTM HEKOTOPBIX y4eOHO-

KAMHM4IecKnx 6a3. Taxxke, 27% pecrioHAEHTOB Ha BOIIPOC
o Jaxropax, eI TCTBYIOIINX Pas3BUTHIO
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VMHKAIO3MBHOTO 0Opa3oBaHus B yHusepcurete (PrcyHok
1) oTMeTHAM HEAOCTATOYHOCTh OCHAIIEHHOCTM, B TOM
yycle ajalTUPOBAHHBIX y4eOHUKOB. 26% BBHIPA3UAN
COMHeHMs1 00 OpTaHM3al[VIOHHOM YPOBHE IIO BOIIPOCY
oOyueHms, B  BUAY  OTCYTCTBI
HeA0CTaTOYHOM
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I104TOTOBAEHHBIX TBIOTOPOB n
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Pucynox 1 - @akTopsl, HpensATCTBYIONVe Pa3BUTIIO MHKAIO3MBHOTO 00pa3oBaHIs B yHUBepCUTeTe

4. O0cyxaeHme

Ha momenT Hanmcanmst CTaThy, I1O MMEIOIIVIMCS
AaHHBIM, JAaHHOe lCCaedO0BaHNe sIBASIETCI OAHUMM U3

IIEPBBIX, HOCB}ILT_[éHHI)IX M3y49eHNIO YpOBH:I
OCBe,ZI,OMAéHHOCTI/I o np06AeMax VIHKAIO3UNM B BBICIIINX
yqe6Hbe 3aBeAeHI X Kazaxcrana. PGSYAI)TaTLI

OIIPOCHMKA CTYAEHTOB CTOMaTOAOIMIeCKOTO (aKyAbTeTa
IIOKa3aA HeoOXOAMMOCTM YAy4IIeHNsI 0Opa3oBaTeAbHBIX
IIporpaMM AAsl TIOBBIIIEHMS MHPOPMUPOBAHHOCTU O
3HAUMMOCT!U MHKAIO3MBHOTO OOYJYeHIs Cpeay CTyAeHTOB
u 1nperniogasareseit BY3o0B, a Takke Ha co3gaHus 0oaee
cpeasl,
crioco0cTByIOIIeil 9PPeKTUBHON MHTeTpaluy AI0AeN C
OB3 B coumaabHYIO Cpeay.

UyBCcTBO NMPUHAAAEKHOCT — BTO ONIyIleHue

KOMQOPTHOII oOpa3oBaTeAbHOI

TOTO, YTO Te0s1 MPUHMMAIOT, BKAIOYAIOT I LIEHAT ApyTHe.
Byayun ¢pynaameHTaAbHON YeA0BeYecKOol MOTUBALIMEN,
9yBCTBO IMPUHAAAEKHOCTY ITOAOKMUTEABHO BAMSIET Ha
340pOBLE, CIIOCOOHOCTM, OTHOIIEHMs] U  ODImee
6aaronoayune geaoseka (Roberts, 2020). He cmotp: Ha
To uTo B KasaxcraHne, Kak 1 BO MHOTUX APYIUX CTpaHaXx,
VMHKAIO3UBHOe OOy4yeHMe WHTEeIPUpPOBAaHO B OOIIYIO
oOpasoBareAbHbBIE  IIPOIpaMMBbI,  cO3gaHue  Oe3
OappepHoOIl cpeasl A aioaeit ¢ OB3 Bce emre ocraercst

aKTya[leOf/I. O,Zl,HI/IM "3 CymeCTBEHHBIX HpeH}ITCTBI/IIZ

peaansanuy VHKAO3VIBHOIO O6paSOBaHI/I}I BBICTYIIAE€T
HEeCIIOCOOHOCTH O6LU;€CTBa B TIOAHOM Mepe IIPpUHATH
MHANBUAYaAbHbIE OCODEHHOCTH Ka>k40ro yea0BeKa, 4TO
nAeo0A0rnum VMHKAIO3MIBHOTIO
06pa30BaH1/1;1. B kxoHTekcTe C AaHHBIM JICCAe40BaHMEM

He COOTBETCTBYET

MeANIMHCKIe O6paBOBaTe/leI)Ie YIpeXXAeHn:s1 AO0AKHDI

IpUAEPKIBATHCS HNPpUHLNIIAM pasHooOpasus,

paBeHCTBa M MHKAIO3MBHOCTM, U CTPEeMUTLCI K
obecIIeyeHnIo

oOyuaromuxcs ¢ nHpaanaHocTeio(Golden & Petty, 2022).

VMHKAIO3UBHOIO  ODpa3oBaHMs A4
HeMaa0Ba>kXHYIO POAb B 9TOM UTPaIOT APYIue CTYAEHTHI
U IperiojaBaTeAn By3a. I1ouTy 11010BUHA peCIIOHAEHTOB
He 3HaeT IIOHATUS «MHKAIO3MBHOe OOYyYeHUe», U3 Yero
BO3HMKAeT IIOTPeOHOCTD MPOBEeAEHUs MEPOIIPVIITIIL Ha
BY3a,
TOAEPaHTHOI'O

HPeAB3ATOCTY B BOCHPUATUU AIOA€Vi, B TOM 4uCAe Ha

yposHe CITOCOOCTBYIOMNX  (POPMUPOBAHMIO

OTHOIIIEHN I n CHVI>KEHIST YPOBHI
IIPpaKTMYECKNX 3aHITUIN cpean CTy4€eHTOB MAaAIIIMX
Kkypcos (Curry, Meeks, & lezzoni, 2020; McKee et al.,
2016).

CaeayeT 1IOJAYEpKHYTh, YTO IIO pe3yaAbTaTaM
CTYA€HTbI MEAMIMHCKOIO YHIBEPCUTETA

ITIO3VITVIBHBIM

OIIPOCHIKA,
XapaKTepU3yIOTCs OTHOIIIEHEM U

TOTOBHOCTBIO IIOMOTAaTh CBEPCTHIMKAM C OTpaHMY€HHbIMUI
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BO3MOXXHOCTSIMI  340POBbsI 1 MHBaAMAHOCTBIO. Ho
HEMHOTVIEe U3 HIX MEIOT peaAbHBII OIIBIT OOyIeHs AN
obmenns ¢ aioapmu ¢ OB3. Bro Taxke moadepKubaeT
Ba’KHOCTb IIPOBEAEHNSI TPEHMHIOB OO WHKAIO3MIBHOM
oOpasoBaHIe A5 BCeTO KOHTMHIEHTa YHUBEPCUTETA.
Beaymiyio poas B opranMsanyy MHKAIO3UBHOTO
OoOyJeHusI 11pogeccopcko-
IIperogaBaTeAbCKII cOcTaB yHUBepcuTera. Heobxoanma

3aHIIMaeT

aKTVIBHas AesTeAbHOCTDb O6pa30BaT€ALHIJIX OpI‘aHI/IBaLU/IIZ

1o TIOBBIIIIEHILS TICUIXO/10TO-T1e AaTOTMIeCKOT
KOMITETEeHIUN cpean 11pogeccopcko-
IIperiojaBaTeAbCKOro cocTasa yueOHOTO — 3aBe/eHyLd

(Cline & Frederickson, 2009). Hampumep, Ha aaHHBI
MomeHT B 3KMY mmenn M.OcraHosa Ha Oase meHTpa
HEIIPephIBHOIO Pa3BUTMSI I1€AarormyeckuX HaBbIKOB
paspaboran  Kypc
KOTOPOMY YCIIEIIIHO MPOXOAST OOydeHMe IIperojasaan
BY3a.

«VIHKAIO3UMBHOE ODy4YeHMe», TIIO

ITporiecc pacmmpenns 4ocTyma K 00pa3oBaHMIO
AAsl  CTYA€HTOB C  OCOOBIMU  ODpasoBaTeABHBIMU
HOTpeOHOCTIMU  CAeAyeT TIOHMMaTh He KakK UX
IIPMOPUTET, a KaK CO34aHIe Mep I04Aep>KKI B IIpoliecce
0OydeHNs], KOTOpbIe IIO3BOAAT MM B IIOAHOIN Mepe
3aBepIINTh O0yJeHNe, YKPeIUTh X ANMYHYIO aBTOHOMMIO
U TIOMOYb UM IIPeojoaeTh colnaabHble 0apbeps(Cook,
Griffin, Hayden, Hinson, & Raven, 2012). Heobxoanmo
paccMoTpeTh 00y4JaIOXCs c
OTpaHMYEHHBIMI BO3MOXKHOCTAMM B BIN30AMIECKON
BKAIOYEHHOCTN B oOydeHme. UTOOBI IO COCTOSHMIO
340pOBbsl CTYA€HTBHl MOIAM IPMHMMATL ydacTue B
y4eOHOM IIpoliecce TOABKO B OIpejeleHHbIe IIePIOAbL,
IIpM STOM OCHOBHas 4YacTb OOy4eHMsl IPOXOoAuaa B
CrienaAM3MPOBaHHBIX YCAOBIUAX, KaK BapMaHT OHAaliH-
oOydeHne Ha obpaszoBaTeabHBIX I11aTdopMax BY3a.

Ha mpumepe cromMaToa0rn4eckoro ¢paxyapTeTa

BO3MOJ>KHOCTb

CTOUT OTMeTUTh, 4TO B paMKaXx oOOpa3oBaTeABbHON
IIpOrpaMMBI 110 CTOMaTOAOTMYECKUM AMCIUIIAVHAM,
CTYAEHTBl IPUOOpeTaloT HaBBIKM IO cOOpy >kaao0 u
OCMOTpPY KOXKHBIX IIOKPOBOB, CAM3WCTBIX O0OA0YEK,
KOAMYEeCTBy 3y0OB n

COCTOSIHMIO ~ 3yDOYeAIOCTHOIA

cUCTeMbl —IIallieHTa, Iladblalluy, IIPOBeAEHMUIO U
aHaAM3y KAMHUYIECKNX ¥ 1a00paTOPHBIX MCCAeA0BaHMI-
BCé 9TO  IIpeArloJaraeT — Xopollee  3peHue U
KOHIIeHTpanuio y spava. Taxke pabouast cpeja spava-
CTOMaTOA0Ta IpeAlioAaraeT HaAu4ye IymMa, Buopanmmn,
4TO MOXKET CIIOCOOCTBOBAThL HApPyIIeHMIO cayxa. A
BRIHY>KJA€HHas I103a B paboTe CTOMAaToAOra MOXKeT
OCAOXHUTD A@SITEABHOCTD A4Sl AIOAEI C HApYILIeHUSIMI
OIIOpHO-ABUTaTeAbHON cuctemorli. ITosTomy B mpornecce
1po¢pecCcuoHaAbHOTO caMooIpeAeAeHs Ba>KHO
€00A104aTh ITPUHIUII COOTBETCTBIS MEXAY MHTepecaM,

CKAOHHOCTIMU, CIIOCOOHOCTSIMM ¥ BO3MOXKHOCTSIMI

ITOAPOCTKA, COOTHECEHHBIMM C COCTOSHIEM €T0 340POBbs
U MIMEIOIIMMIICS orpaHndeHusMu. Ilpn sTom Oyayrmmit
CTy4eHT JOAXeH OCO3HaBaTh IIePCHEeKTUBLI CBOel
npodeccuonaabHoM peaansanuu (Quon & Zhou, 2025).

Benay cnenmuxu oOydeHMs1 B MeAMIIMHCKOM
BY3e neoOxosuma cucreMHas mpodOpueHTal[MiOHHas
paboTa mocpeAcTBaM OTKPBITHIX ABepeli, KOHCYAbTaIuii
AAs  KaTeTopuy OOy4YalOIuXcs C  pacHIMpeHHBIMHU
IOTpeOHOCTsIMM B ODpasoBaHMM ¥ pOAMUTeAeil II0

BOIIpOCaM IIpmeMa n 06yquI/Iﬂ C COOTBETCTBYIOIMIMU

pexaaMHO-UHGOPMaIVIOHHBIMU MaTepualamu
(Fortepiani & Marsh, 2023).
AAasi  HOAHOW peaamM3aliiM  VMHKAKO3UBHOTO

oOyueHns1 B BY3e HeoOxoauMo co3gaTh Oe3 OapbepHYIO
apXUTEeKTYpHYI0O CpeAbl Ha  Bcex ydeOHO-
KAVHIIecKnx 0Oasax (aHAyCH, AUQTH, IIOPY4HN,
pacIIpeHHbIe ABEpHEbIe HIPOEMEL, AOCTYIIHBIE
CaHNMTApHBIE IIOMEINEeHNs], IIPOBECTU OCHaIlleHI1e
y4eOHBIX ayAUTOPUII cleniaAbHBIM 000OpYya0BaHIIEM -
peryAupyeMsIMI apTamu 174
MHAYKIVIOHHBIMU II€TASMMY, BU3YaAbHBIMU U 3BYKOBBIMU
curHazamu. Heobxoaumo obecrieueHne AocTyma K
91eKTPOHHBIM OOpa3oBaTeAbHBIM pecypcaM C
MUCIIOAB30BAaHMEM  aJAlTMPOBAHHBIX  YCTPOWCTB MU
IIporpaMM (9KpaHHBIE AVKTOPHI, YBEAUIUTEAN U T.A.).
Taoke B mMHTepecax, 0OydalOIIUXCSA AOAXKHa
¢yHKUIMIOHMpPOBATH MCUXOAOTMYECKast cay>x0a,
BBIIIOAHSIONIAsl  OIpeJeA€HHBII  IIepedyeHb  padoT:
AVaTHOCTIYECKYIO paboTy, IpodnaaKTINIecKylo paboTy
(ToAaepKKy), IICUIXOAOTTIECKYIO KOPPEKIINIO,

KOHCYAbTMPOBaHNE, OpraHn3anMoOHHO-METOANYIECKYIO

CTyABbsIMIU,

AesTe AbHOCTb.

[TomMuMO 1IpOYero, Ba>KHeMIINM HallpaBAeHeM
AeATeABHOCTH 110 0DeCIIe4eHMIO COLMAaAbHONM 3allNUThI
SIBASIETCSI COAEVICTBYE 3aHATOCTU U TPYAOYCTPOVICTBY
BBLIITYCKHMKOB  YHUBEPCUTETa, IOBBIILIEHNE  UX
COLMaAbHONM azaNTaluy Ha PeIMOHAaAbHOM PHIHKE TPyAa.

Ozparuuenue uccaedosarus

K orpanmyeHusm 4aHHOTO — MCCA€AOBAHM:
cAeAyeT OTHeCTM HeJOCTU KeHMe PacyeTHON MOIIHOCTU
BLIOOPKH, 4TO 00YCAOBAEHO UCKAIOUEHMEeM JacTy aHKeT
U3 aHAAM3a B CBSA3M C X HEIIOAHBLIM 3arloAHeHreM. XOTsI
IepBOHaYaAbHbI pa3Mep BLIOOPKM ObIA JO0CTATOYHBIM
(n = 350), B OKOHYATeABHBINI aHAAMU3 OBLAM BKAIOYEHBI
TOABKO 224 pecmoHJeHTa. DTO MOIA0 IHOBAUATL Ha
CTaTUCTUYECKYIO 3HAaYMMOCTh pe3yabTaToB u
OTpaHMYNTL UX oboOmaeMocts. Kpome TOro, moreps
YacTu JAHHBIX MOXKET YKa3blBaTh Ha ITOTEHIIMAALHbINA

PMCK CHCTeMaTIYeCcKOl OIMOKN BEIOOPKIL.
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5. BeiBOABI

dopmmpoBaHue  MHKAIO3MBHOM  CUCTEMBI
oOpasosanus: B Peciybanke Kasaxcran opueHTHpOoBaHO
Ha TIIOBBIIIIEHMEe KadecTBa OOpa3oBaTeABHBIX YCAYT I
oOecrieueHne
oOyJarommxcs ¢ VHAVBUAYaABHBIX

rnoTpeOHOCTeI M oOcoDeHHOCTell. B aaHHON CBA3M

PaBHBIX BO3MOXKHOCTEN AN BCeX

y4eToM X
HNPUOPUTETHBIM ~ CTAaHOBMUTCsS  IIOBBIIIEHME  YPOBHS
COTPYAHMKOB,

cozaanns Oe3 HapbepHOI cpeAbl B yueOHBIX 3aBeeHIsX,

npo¢eccroHaABHOM IIOATOTOBKI
a Takke MHPOPMIUPOBAHHOCTH Cpey 0OyJalOmXCsT A5
yperyAupoBaHus BOIIPOCa I10 ITOBIIIEeHNIO COIaABHOTO
craryca AWI, C VHBAaAMAHOCTBIO ¥ YPOBHI UX

BKAIOYEHHOCTN B y‘le6HbII7I IIponecc. IToBsi1IEHIIE

MHQOPMUPOBAaHHOCTY OO MHKAIO3MBHOM OOyJeHue B

COBpeMeHHOﬁI CHCTEeMBI 3APaBOOXpaHEeHII. Ha npumepe

CTOMAaTOAOTUYECKOTO (Jaxyabrera 3araaHo-
KasaxcraHCKOTO MeAMIIMHCKOTO YHMBEpPCHUTeTa VMEHN
Mapara OcrniaHoBa Har4As,4HO BUAHO, YTO MHKAIO3VBHOE
oOpasoBaHle B By3e IIOKa eIlle HaXOAMUTCSA Ha CTaAum
cBoero craHoBAeHMs. Ho aas ycrenrHoro ero passmtis
€CTb OO BEKTUBHBIE IIPEAITOCHLAKI.

PDunaHcuposanne: VccaeaoBaHne BBIIIOAHEHO
0e3 IpuBAedYeHNsT BHEITHETO (PUMHAHCUPOBaHNA.

Kon@auxt nxarepecos: ABTOpHI 3asBAIOT, YTO
OTCYTCTBYIOT Kakme-AnOO (PUHAHCOBBIE WAV VHEBIE
IOTeHII1aAbHbIe
MOrAy OBl TOBAMATD Ha Pe3yAbTaThl UCCA€AO0BAHUS UAN

X MHTEepIIpeTanmnio.

KOH(l)/lI/IKTbI VHTEPEeCOB, KOTOPhbIE

MeJAMIIMHCKMX  By3aX  CIIOCOOCTByeT He  TOABKO Bxaaa asTopos: Kaxapi asTop 4aHHOTO
IIOBBIIIIEHNIO ~ KadecTBa  OOpas3oBaHMsA, HO N OPUTMHAJABHOTO ICCA€JOBaHNS BHEC PaBHOIIEHHBIN
¢popmupoBannio y OyAymmx Bpayeii BKAag, B uccaegosanne. Konnenryaansauusa — Y.P., B.JL;
podeccroHaAbHON SMIIaTUH, STUYHOCTH " Metogoaorus — OK, A A, MK, peaakruposaHne —
criocoOHOCcTM  paboTaTh C pa3HBIMU  KaTErOPVSIMMU H.O.E.T.; popmaapnent anaans — KK, I'b..

IIalJVIEHTOB, YTO J¥IMeeT Ba>XKHOe 3HadeHmne Aasi1
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Tyiingeme

Kipicrie. MeannuHaAbIK OKy OpBIHAAPLIHAAFBI MHKAIO3UBTI 0iaiM Oepy — OapAbIK CTyAeHTTepAiH, COHBIH
immiHae MyTeaexTepaiH camaasl 0iaiM aayFa TeH KOAXKeTiMAiAiriH kaMTaMachl3 eTyre OarbITTadfaH 0iaiM Oepy >KkoHe
9/€yMeTTIK Imapasap Xylieci. Koraps 6iaiM Gepyaeri >XaHFBIPTY asiChIHAA MHKAIO3UBTI TaCiA ToAepaHTThI OidiM Oepy
OpPTaChIH KaABIIITaCTBIPY¥a, [YMaHNCTIK KYHABLABIKTapABl AaMBITYFa JKoHe Ooalllak MeAIITHa MaMaHAapBIHBIH KociOn
MJJEeHUEeTiHe bIKITIal eTeAi.

Marepuaagap MeH aaictep. 3epTrey KoadeHeH, Oip TapMaKTHl cayadHaMa peTiHJe Xyprisiai. Jepekrep
Mapat Ocnanos ateiHAarb bareic Kasakcran MeannuHaAbslK YHUBEPCUTETiHIH CTOMATOAOIVS (paKyAbTeTiHIH eKiHIITi-
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aATBHIHIIEL KypC CcTyaeHTTepi apacsiHga 2025 xbraany 20-30 kasansl apaasiFbiHga Google gpopmacs! apKbLabl OHAAIH
peXuMiHAe XKaCBIPBIH TYpAe XUHaAAbL. 3epTTeyre OapAbIFbl 224 CTyA€HT KATLICTHL

Hotizkeaep. PecriongeHTTepaiH >KapThICBIHA >KYBIFBI «MHKAIO3UBTI OiaiM Oepy» TepMHUHIMEeH TaHBIC.
CryaeHTTepaiH Kemlidirinde MyreJek ajdamMZapMeH OKy HeMece OJapMeH e3apa opeKeTTecy ToKipmOeci >KOK.
/JleTeHMeH, pecIIOHAEHTTEPAiH aiTap AbIKTal 0eAiri MyHaal azaMAapMeH Oipre oKy MyMKiHAiriHe oH Ke3Kapac 6iaaipAi.
Kerreren pecrionzeHTTep YHUBEPCUTETTE KOAXKETIMAI D1eMeHTTepAiH OOAYBIH arall ©TTi, COHBIMEH KaTap OapABIK
0izim Oepy >koHe KAMHIKAABIK OpBIHAApAa KeJepTici3 coyAeTTiK opTa Kypy Ka>KeTTiAiriH aTam eTTi.

Kopourteiaanl. CryaeHTTepaiH MHKAIO3UBTI 0iaiM OepyAiH MaHBI3ABIABIFEI TypaAbl XaOapAap AbIFBIHBIH
TOMEHAIT] JKoHe YHIUBEpCUTETTIH OKy OarzapAaMasapblHa THUICTi 91eMeHTTepAiH KeTKiAiKci3 eHriziayi MyTredekrepain
9/€eyMeTTIiK KoHe aKaJeMIABIK MHTeTpalisIChiHa Kepi acepin Turisyi Mmymkin. Kegepricis mappakypblabIM KYpyFa,
0iaim Oepy GaraapaamMasapsH OeitiMaeyre, 3aMaHayy OUQPABIK TEXHOAOTMUIAapAbI ITaliAaaHy¥Fa JKoHe CTyAeHTTepre
MICUXOAOTUAABIK KoHe IleJarornkaaslk K044ay KepceTyre epekKille Hazap aydapy KaKeT.

TyriiH ce3gep: nHKAI03UBTI 6iaiM Oepy, cToMaToA0rMs, KeAepricis opra, xadbapaapAbIK.
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Abstract

Introduction. Inclusive education in medical schools is a system of educational and social measures aimed at
ensuring equal access to quality education for all students, including those with disabilities. In the context of
modernisation in higher education, an inclusive approach contributes to the formation of a tolerant educational
environment, the development of humanistic values, and the professional culture of future medical specialists.

Materials and Methods. The study was conducted as a cross-sectional, single-item survey. Data were collected
anonymously online via a Google form among second - to sixth-year students of the Faculty of Dentistry at West
Kazakhstan Medical University named after Marat Ospanov from October 20 to 30, 2025. A total of 224 students were
included in the study.

Results. About half of the respondents are familiar with the term "inclusive education." Most students have no
experience studying or interacting with people with disabilities. However, a significant proportion of respondents
expressed a positive attitude toward the possibility of studying together with such individuals. Many respondents
noted the presence of accessible elements at the university, but also emphasized the need to create a barrier-free
architectural environment at all educational and clinical sites.
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Conclusion. Low student awareness of the importance of inclusive education and the inadequate integration
of relevant elements into university curricula can negatively impact the social and academic integration of individuals
with disabilities. Particular attention should be paid to creating barrier-free infrastructure, adapting educational
programs, utilizing modern digital technologies, and providing psychological and pedagogical support to students.

Keywords: inclusive education, dentistry, barrier-free environment, awareness.
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