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Abstract.

Children with congenital heart defects constitute a highly susceptible cohort
for the development of intestinal dysbiosis and epithelial barrier dysfunction. This
athophysiological vulnerability stems from anomalous intestinal perfusion or hypoxemia,
which manifests in conditions of low cardiac output or cyanosis. Disruption of gut
microbiota eubiosis potentially exacerbates systemic inflammation, adversely affecting
clinical outcomes in this patient group. Despite significant advancements in therapeutic
strategies and survival rates for patients with congenital heart defects, the incidence
of associated complications remains substantial, raising questions regarding the
microbiome’s role in the pathogenesis of inflammatory processes. Aim of the study:
to analyze the characteristics, properties, mechanistic role, and diagnostic methods of
short-chain fatty acids in assessing the state of the intestinal microbiocenosis in children
with congenital heart defects, based on data from international and domestic research.
Material and methods: a systematic literature review on the specified topic was conducted
using electronic database resources including PubMed, Medline, eLibrary, Scopus, Web
of Science, and Cochrane Library. Results and discussion: the obtained data provide a
comprehensive understanding of the properties and composition of the intestinal microbiota
in children with congenital heart defects. They emphasize the necessity of studying the
microbiota not as an isolated organ, but as an integral system that supports interaction
with all physiological systems of the body and plays a key role in maintaining homeostasis
and adaptive reserves to changing internal and external environmental conditions. It
has been determined that congenital heart defects remain the primary cause of child
mortality, despite treatment advancements. In children with congenital heart defects,
inflammation and low cardiac output are crucial pathophysiological factors exacerbating
clinical outcomes. These conditions contribute to gut microbiome dysbiosis, leading to
a decrease in the production of short-chain fatty acids such as acetate, propionate, and
butyrate. As primary metabolites of beneficial microflora, they are critically important
for maintaining intestinal homeostasis, including cell metabolism, barrier function, and
systemic influence. The dysbiosis identified in children with these defects is caused by
hypoxia, stress, antibiotics, and nutritional factors, which leads to a decrease in butyrate
and propionate. Gas chromatography-mass spectrometry is an effective method for
diagnosing short-chain fatty acids. A comprehensive assessment of the short-chain fatty
acids profile in children with heart defects opens new avenues for improving diagnosis,
prognosis, and optimizing therapeutic approaches aimed at correcting the microbiome
and improving outcomes. Conclusions: potential interactions between congenital heart
defects and the microbiome are illustrated, key signaling mechanisms are discussed,
along with promising research directions and opportunities for the therapeutic translation
of fundamental scientific data.

Key words: congenital heart defects, intestinal microbiota, microbiocenosis, short-
chain fatty acids.

BpoxpaeHHble nopoku cepaua (BINC) npogomkatoT ObITb CyLLIECTBEHHOW NPUYNHON
3ab0rneBaeMOCTM U CMEPTHOCTM B NeamaTpuyeckon nonynauum, obycnoenusas go 50%
neTanbHbIX UCXOAO0B CPean BPOXAEHHbLIX aHoManuii [1]. HecMoTpst Ha 3HaunTenbHbIe A0-
CTMKEHUS B 06racTu XMpyprmyeckoro feYeHns u nocreonepaumoHHOro BeeHusl, No3Bo-
NMBLUXE NOBbLICUTL BbXKMBAEMOCTb A0 B3pocrnoro Bo3pacTta ¢ 30% ao 85% 3a nocnegHue
Tpu gecatunetus, BI1C octatoTca BegyLlen NpuUUMHON CMEPTHOCTU Y NaLMEHTOB B BO3-
pacTte 4o ofgHoro roga [2, 3, 4]. HecMoTps Ha npoaormkaroLleecs ynydlleHne nokasare-
nen BbPKMBaAEMOCTU B3pochbix naumeHtoB ¢ BI1C [8-12], BocnanuTenbHas peakums u
CUHAPOM HM3KOrO CEpAeYHOro BbIOpoca COXPaHST CBOK 3HAYMMOCTb KaK KITo4eBble
natomanonornieckne MeamnaTopsbl, OKasblBatoLLME CyLLECTBEHHOE BUSHNE HA TeYEHNE
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3aboneaHus [13, 14]. BocnanutenbHble NpoLecchl, BO3HMKaOLWMe Kak 4o, Tak U nocne
XUPYPrU4ecKknx BMeLLaTenbCTB, CNOCOOHbI Bbi3biBaTb HAPYLLEHMS B COCTaBE U (DYHKLMO-
HUPOBaHUN MUKPOBMOMa KMLLEYHMKA. DTN N3MEHEHMS, B CBOK OYepefb, HEraTUBHO BIU-
AT Ha KIMMHUYECKNE NCXOAbl Y NaLMEeHTOB, NEPEHECLUNX KapanoXmpypruyeckme onepa-
umm [5].

KenyaouHO-KULIEYHbIV TpakT YerioBeka KONOHM3UPOBaH TPUMMOHAMN MUKPOOP-
raHM3moB, KOTOpble (DOPMUPYIOT CMOXHYIO M YHUKANbHYH 3KOCUCTEMY, U3BECTHYIO Kak
KyLeyHas MMKpoburoTa. YCcTaHOBMNEHA TeCHasi B3aMMOCBSA3b MEXAY COCTOSIHUEM MUKPO-
OroueHo3a KULWEYHNKa U PYHKLNOHMPOBAHNEM Pa3NNYHbIX OPraHOB M CUCTEM, BKITHOYas
cepaeyHo-cocyaucTyto [6]. Y geten ¢ BINC, ocobeHHO Ha hoHe rMnoKCcMm N XpOHUYECKO-
ro cTpecca, HepefKko HabnogaTca HapyLeHns MUKPOOHOro cocTaBa KMLLIEYHUKA, YTO
BEOET K CHKeHuto npoaykunn KLPKK — knodeBbix MeTabonmtoB cUMBUOTHONM ¢briopsl.
B koHue XX Beka nccnegoBaHus MUKPOMIopbl KALLEYHMKA OCHOBBLIBANMChL Npenmylle-
CTBEHHO Ha MMKPOOMOMOrM4yeckoM noaxode, YTo NPUBOAWIO K NPEYBEMMYEHNIO 3HAYM-
MOCTU cuHapoma «ancbakrepnosa» npu HELOCTAaTOYHOM BHUMAaHMM K OCHOBHOW MaToso-
rn [7,8,9]. dyHOaameHTanbHble UCCrefoBaHNs NOCEAHUX NET BbIABUNN OOMEH Mexay
HN3KOMOKOMOIEKYNSIPHBIMU MeTabonnTaMm 3HOOTEHHOW MUKPOQINOpbl 1 MakpoopraHma-
MOM. DTOT (haKT CTan OCHOBOW A1 pa3paboTKu NPUHLMNNANbHO HOBbIX METOA0B OLIEHKM
COCTOSIHMSA MUKpoBMoLieHo3a kuwevHuka [14,15]. K Takum HM3KOMONeKynsipHbiIM MeTa-
fonutaM OTHOCATCS KOPOTKOLLENOYEYHbIE MOHOKAapOOHOBbIE KMCMOTbI U MX COMNW, Npo-
AyuupyemMble aHaspoOHBIMM MUKPOOPraHu3mamm. SKCNepUMEHTarnbHbIE AaHHbIE TaKKe
CBUOETENLCTBYOT 00 y4acTuM KOPOTKOLLENOYEYHbIX XUPHbIX kucnoT (KXKK) B perynauum
MOTOPHOW aKTMBHOCTM KMLLEYHMKA, BNUSTHUEM Ha apTepuarnbHOe AaBrneHne 1 perynsaumm
mMeTabonunyeckux npoueccos y geten ¢ BIC [10].

KopoTkouenoudeyHble xupHble kncnotbl (KXKK) — a1o npogykTbl, kKoTopble 06pasy-
HOTCS1 B TONICTOM KMLLEYHMKE B pe3yrbTaTe pacLlenieHnsi NMLWEBbIX BONIOKOH KULLIEYHBIMU
baktepusimu. OcHoBHbiMM KXKK, nponsBogmMMbiMu B GOMbLUMX KONMYECTBaX, ABNATCA
ykcycHas (auetart, C2), nponmoHoBasi (nponuvoHat, C3) u macnaHas (bytupart, C4) kucno-
Tbl. KntoueBbiMM npoayLeHTamu ByTupata SBnsatTCca Takue Buabl, kak Faecalibacterium
prausnitzii, Eubacterium rectale n Roseburia intestinalis[8,9]. CooTHoLwleHMe 1 konu4e-
cTBO nponsoanMbix KLIXKK BO MHOrOM 3aBUCSIT OT ANETLI: paunoH, 6oraTbiii NUMLEBLIMA
BOJTOKHaMM, CNOcoBCTBYET pocTy ByTmpaTt-npogyuupyowmx 6aktepun, Torga Kak gueta ¢
HU3KUM COoOEepPKaHNEM KINETHATKN MOXET NPUBOAUTL K CHUXXEHUIO MX YUCITIEHHOCTM U, CO-
OTBETCTBEHHO, YMeHbLUeHnto BbipaboTkun KLIXKK. Mocne o6pa3oBaHMs B TONCTON KULLIKE
KLPKK nornowyarotca aHTepouutaMmm 1 nonagatoT B CUCTEMHBIN KPOBOTOK. Kaxkaas ns oc-
HoBHbIX KLPKK nmeeT cBom cneumdmyeckne metabonmyeckme nytu. Bytupar siensercs
NpeanoyTUTENBbHBIM MCTOYHUKOM 3HEPTUW ANsi KOrloHouuToB, obecneynBasa oo 70% umx
3HepreTnyecknx notpebHocTen. MNponmMoHaT NornoLaeTcst NPEMMYLLIECTBEHHO B MEYEHN,
rOe OH CMyXWT cybcTpaTom Onis rMoKoHeoreHe3a. AuetaT Takke metabonmaupyeTcs B
neYeHn N MOXET NCMONb30BaThLCS B CMHTE3e NMUMMOO0B U XOonecTepuHa. 3Tn MeTabonuThbl
aKTVMBHO y4acTBYHOT B perynsaumm KneTo4yHoro metabonmama, a Takke npoLeccoB nponu-
depaumun n anddepeHLNPOBKN SHTEPOLIMTOB, CMOCOOCTBYS NOAAEPKaHUIO LLENMOCTHOCTH
N PYHKLMOHANbHOCTM KMLLIEYHOTrO anuTenunanbHoro 6apbepa. Kpome toro, KLIXKK mogy-
NPYIOT CEKPETOPHYHO aKTMBHOCTb 3HAOKPUHHBIX KINETOK KMLeYHMKa, nogaepxveatoT 6a-
PbEPHYI0 (PYHKUMIO KMLLIEYHUKA, OTBEYAKOT Ha perynsaumio pH cpefbl U poCcT NaTtoreHHbIX
DakTepuii, a Takke BNUSIOT Ha cepaedHo-cocyancTyto cuctemy[11-15].

Y pneten ¢ BpOXOEHHBIMM NMOpOKamMm cepaLa hopMUpyeTcs XapakTepHbli 4ucouno-
TUYECKUI NPOUIb KALIEYHON MUKPOMIOpbl, OOYCMOBMNEHHbIA KaK BPOXAEHHBIMU OCO-
DOeHHoCTAMU 3ab0neBaHnst, Tak U BO3OEWCTBUEM COMYTCTBYIOLLMX (DAKTOPOB MEeOULIH-
ckoro BMeluaTenbcTBa. 3advactyto y geten ¢ BI1C passutmio ancbmosa cnocobeTeyroT
PS4 NaTOreHEeTUYECKN 3HAYUMbIX (DAKTOPOB, TAKMX KaK 4Yactoe W OfMTernbHoe npume-
HeHve aHTubakTepuanbHbIX NpenapaTtoB, NPUBOAALLEE K YTHETEHUIO CUMOWMOTHOW MU-
Kpodbropbl, rocnutanu3aunsi U HapyLlleHNe eCTECTBEHHOrO0 CTaHOBMEHUS MUKPOOUOTHI,
0COOEHHO npu OnuTensHOM MpebbiBaHUM B YCIOBUSIX MHTEHCMBHOW Tepanuu, UCKYC-
CTBEHHOE BCKapMIIMBaHUE U OrpaHUYEHHOE MOCTynfeHne npebroTUYecKnX KOMMOHEH-
TOB C NMUTAHWEM N KOHEYHO XPOHMYECKas TKaHeBas MMoKCUs, npucyLLas 0onbLINHCTBY
dopm BI1C, cnocobcTtBytoLas HapyLleHUo MeTabonmMyeckmx NpoLeccoB B CIM3UCTOWN
00O0MOYKE KULLEYHMKA U U3MEHEHUIO Cpebl, bnaronpuaTHOM ANg pocta NaTtoreHHbIX Muy-
kpoopraHuamos [13,14]. CnegoBatenbHo, Hanbornee YacTo y JaHHOW KaTeropuy naumeH-
TOB OTMEYalTCs Crefylmne N3MeHeHns B MMKPOOMOLEHO3€e: CMeLLeHNne MUKPOBHOro
DanaHca B CTOpOHy npeobnagaHuns yCrnoBHO-NATOreHHOM M MAaTOreHHoM oropbl, BKITHOYas
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oakTtepun poaa Klebsiella, Enterobacter, Clostridium difficile n ap.; cHwkeHne 4ncnen-
HOCTW obnuraTHbIX aHa3poboB, Npexae Bcero npeacrasutenen poaa Bifidobacterium n
Lactobacillus, nrpatoLumx Kno4YeByo pornb B NOAAEPKAaHUM METABONNYECKON aKTUBHOCTU
MUKPOOMOTLI M CUHTE3E KOPOTKOLIENOYEYHbIX XUPHbIX KncnoT (KLPKK); ymeHbLLeHre npo-
OyKumm ByTrpaTa u NnponuoHaTta, YTo CBUAETENBCTBYET O (DYHKLMOHANbHOW HegocTaTou-
HOCTW MUKPOOMOThI U CHXXEHUN €€ CNOCOBHOCTM NOAAEPXKUBATE TPOUKY 1 BapbepHYyHo
YHKLMIO KULLEYHOTO anmTenus. TakuMm o6pa3om, COCTOSTHUE MUKPOOMOLEHO3a KALLEYHU-
ka y geten ¢ BINC TpebyeT npuctanbHOro BHUMaHus U paHHEero BMeLLaTeNbCTBa C LeNbio
NPOMUNIAKTUKNA OCITIOXKHEHUI N ONTUMU3ALIMM BOCCTAaHOBUTENbHBIX NpoueccoB[15].

OwnarHoctuka KLPKK y neten ¢ BIC npencraBnseT cobori KOMMMIEKCHY 3agadvy,
TpebytoLLyo MPUMEHEHUS COBPEMEHHBIX aHaNMTUYECKUX U MOMeKynsipHo-Guonormye-
CKUX MeTodoB. Ha cerogHsAWHMIA AeHb Hanbornee pacnpoCTpaHEHHbIM Y TOYHbIM METO-
oM ansa konudectBeHHoro onpeaenenna KLIKK senserca razosasa xpomatorpadpus ¢
Macc-CNeKkTPOMETPUEN, Fae B KayecTBe OMONornyeckoro marepuana Mcnomnb3ytoT Kar,
KpOBb 1N MoYy. Ha nHtepnpetaumio pedynsratoB TpebyeTt yyeta MHOXeCTBa (pakTopoB,
B TOM YMCME 3TO BO3paCTHble HOPMbI, TaK Kak KoHUeHTpaumsa KLKK B kuwevHuke n cu-
CTEMHOM KpPOBOTOKE 3HA4YUTENBbHO BapbMpYyHTCS B 3aBMCMMOCTM OT Bo3pacTta pebeHka
[16]. Tun BIIC n ero TsxecTb- y AeTewn ¢ ynaHotnydeckumuy BINC nnu Tsxenon cepgeyHomn
HEeOCTaTOYHOCTBI, BEPOSATHO, OyayT Gonee BbipakeHHble n3aMeHeHwust B npodune KLKK
n3-3a r’MNOKCMUN 1 HapyLleHus nepdysmm kuwevHuka. MegvkameHTo3Has Tepanus- aHTu-
OMoTMKN, NPOBMOTMKKN, NPEONOTUKN, OUYPETUKA U Apyrue npenapartbl MOryT U3MEHATb
COCTaB MUKPOOUOTHI U, Kak cneactaue, ypoHu KLIXKK 1 koHeYHO Tvn nutaHus geten- tmn
BCKapMnmBaHus (rpygHOEe MOSIOKO, CTaHOapTHbIE CMECU, Cneunanmn3mpoBaHHbie neveb-
Hble cMecK), 06beM 3HTEpANbHOIO MUTAHWUS U HANU4Me NapeHTepanbHOro NUTaHus Cy-
LLIECTBEHHO BMMSAIOT Ha cybcTpaTt anga oepmeHTauum n, COOTBETCTBEHHO, HA NPOAYKLMIO
KKK [17]. CnegoBaTenbHO, AUArHOCTUKa KOPOTKOLEMOYEYHbIX XXMPHbIX KUCIOT Y AeTen
C BPOXOEHHbIMW MOPOKaMu cepaua npeacTaBrnsieT cobon NepcnekTMBHOE HanpaBneHne
B NeavaTpuyecKon Kapamonorum n ractpoanTteponorun. Buegperne MNX-MC v gpyrmx Bbl-
COKOYYBCTBUTENMbHbLIX METOAOB, B COMETAHMM C KOMMIIEKCHOW OLIEHKON Mukpobruoma wu
KIMHWYECKNX AaHHbIX, MO3BONSAET rNyoXe NOHATH CNOXHbIE B3AUMOCBA3N MexXay cepaey-
HO-COCYAMCTOW NaTONOMMEN U KNLLIEYHBbIM 300POBbEM. OTO OTKPbIBAET HOBbLIE BO3MOXHO-
CTW ANs ynyYlweHus AMarHOCTMKW, MPOrHO3MPOBaHMSA 1 ONTUMM3aLUN TepaneBTUYECKMX
NOAXOO0B, HanpaBfiEHHbIX HA CHDKEHNE 3a00NeBaemMoCT! U CMEPTHOCTM Y 3TOW yA3BU-
MO rpynnbl nauneHTos[12,18].

Bakntovenne: BIMC — cepbe3Hasi npyynHa LEeTCKON cMepTHOCTU. BocnaneHue u
CVMHOPOM HM3KOro cepaedHoro Bbiopoca npu BIIC ycyrybnstotca gucbnosom KuweyHu-
Ka, BbI3BaHHbIM MMMOKCUEN, CTPECCOM, aHTMONOTMKaMM 1 apyruMn dpaktopamu. Oucounos
CHWXaET MPOAYKLMIO KOPOTKOLIENoYeYHbIX XUpHbIX kucnoT (KLPKK) (aueTar, nponuvoHar,
OyTupar) — Kn4eBbiX MeTabonuMToB, oOecneyYnBaloLLMX FOMEOCTa3 KULIEYHUKa, pery-
NpylLWnX MeTabonmnamM KrneToK, rOpMOHbI, 6apbepHyto dyHKLMIO, pH 1 Brivsalwmux Ha
cepgeyHo-cocyaucTyto cuctemy. CoBpeMeHHble MeTofbl, kak X-MC, nossonstoT ava-
rHoctmpoBaTtb KLKK, HO nHTepnpeTtaumsa TpebyeT yyeta Bo3pacTa, Tuna BINC, tepanvu n
nuTaHus. KomnnekcHasi oLeHka KMWeYyHoro MukpobuoLieHo3a, Bkntovas npodpunb KLPKK,
y oeten ¢ BINC nosBonseT yrnybuTb NOHMMaHWEe Kap4no-KULLEYHbIX B3aMMOCBA3en. JTo
OTKPbIBAET HOBbIE BO3MOXHOCTM 4151 PaHHEW ANarHOCTUKU OCINOXHEHWUIA, NPOrHO3MpoBa-
HWS1 UICXOAOB M pPa3paboTKM NepPCOHaNM3NpPOBaHHbIX CTPaTErnin BMeLLaTensCcTea, Harnpas-
NEHHBIX Ha ONTMMM3aLMIO KALLEYHOTO MUKPOBUOMa U yryyLlIeHNe KIMHUYECKNX Pe3yrb-
TaTOB y AAHHOW YsI3BMMOW KOropTbl MAaLVEHTOB.
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Abstract.

Relevance. Under the influence of progressive inflammatory activity, immunological
disturbances, and pharmacological therapy, cardiovascular system damage in children
with juvenile arthritis is considered one of the leading factors contributing to a poorer
prognosis and increased risk of disability. The clinical manifestations of such disorders
are often masked by the underlying disease, which leads to a delay in diagnosis. This
highlights the necessity of a detailed investigation of cardiovascular abnormalities in this
patient population. Objective. To assess the impact of inflammatory activity and disease
duration of juvenile arthritis on the development of cardiovascular disorders in children.
Materials and Methods. The study included 80 patients with JIA aged 2 to 17 years,
divided into two groups: 50 with systemic-onset JIA and 30 with the articular form of the
disease. Clinical, instrumental, and laboratory methods were applied. Statistical analysis
of the data was performed using IBM SPSS Statistics v.26. Results. It was established
that the frequency of cardiovascular disorders in children with systemic-onset JIA was
higher than in those with the articular form. The following characteristic cardiovascular
disorders were identified: chronic heart failure, myocardial remodeling, arrhythmias,
conduction blocks, left ventricular hypertrophy, and decreased contractile function. A
significant association was demonstrated between the frequency of these disorders,
the severity of inflammatory activity, and disease duration. Conclusion. In children
with systemic-onset JIA, cardiovascular disorders are more frequent compared to the
articular form. The progression and high inflammatory activity of JIA are closely related
to the development of structural and functional cardiac changes, including myocardial
remodeling, conduction abnormalities, and valvular dysfunctions..

Key words: children, juvenile idiopathic arthritis, cardiovascular disorders, heart
failure, myocardial remodeling, disease activity.

AxtyanbHocTb. CepaeyHo-COCYyAMCTbIE HapyLUEHUs Y BOMNbHbIX C KOBEHUITbHLIMU
aptputamu (KOA) 3aHMMaloT Bedyllee MecTo cpeaun hakTopoB, onpenenstoLmx BbICOKAIN
YPOBEHb CMEPTHOCTU. [10BbILLEHME YaCcTOThl NlETANbHbIX UCXOA0B, CBA3AHHbIX C KApAMO-
BackynsipHon natornornen npu tOA, o6bACHAETCA ANUTENbHBIM XPOHUYECKMM Bocnane-
HMEM N ayTOMMMYHHbBIMW HapyLUEHUSMW, COCTaBNSALWUMN OCHOBY NaToreHe3a 3abone-
BaHMs, a Takke NoboYHbIMU 3dhdeKTaMm NPOTUBOPEBMATMYECKON Tepanuu [1, 4, 5].

B nmatonornyeckun npouecc npu KOA MOryT BOBMeKaTbCa BCE CTPYKTYpbl cepaua
— nepukapg, MMoKapA, 3HAOoKapd, KnanaHHbIN annapar, KopoHapHble COCyabl U MPOBO-
asLasi cuctema, Yto obycrnaBnmBaeT LUMPOKUIA CNEKTP KIMHUYECKUX NposiBnenHni [3, 12].

[Mpn 3TOM KAMHUYECKNEe NPOSIBIIEHUS] CEPAEYHO-COCYANCTOrO MOPaXKeHWsl, Takme
Kak ofpllLKa, MOBbILEHHAs YTOMMASIEMOCTb, oblias crnabocTb, cepauedbneHre n nepu-
depuryeckme OTEKM, OCTalTCA HecneunUuYHbIMA. OTO HEPeOKO MPUBOAUT K TMMO- UMK
rmnepamarHocTrke, NOCKOMbKY OTEKM MOTYT pacLeHMBaTbCA Kak CNeacTBue CyCTaBHOIO
BOCMarneHus, a 3acTor B MarioM Kpyre KpoBOOOpalleHNss — Kak pe3ynbraT nopaxeHus
nerkmx npu tOA [1, 2, 5, 6, 8]. Mo pekomeHgaumam EBponerickoro n Poccuickoro o6-
LLIeCTB Kap4mororoB, OLeHKa pMcka OCHOBBIBAETCH Ha AaHHbIX aHaMHes3a, Xanob, ocMo-
Tpa u OKT, npu atom cam chakT KOA paccmaTpmBaeTcs kak hakTop pucka Mvokapananb-
HOW ANCYHKLMN.

PpamuHremckmne KpuTepun Takke obnagaroT HU3KOW YyBCTBUTENBHOCTBIO NPU Bbl-
aBneHnn XCH ¢ coxpaHEHHOW cUcTonmuyeckor yHKUMEN NEBOro XKenyaodka, KoTopas
Hanbonee xapaktepHa ans HOA [2, 4].

CnepoBaTtenbHo, BefeHne 6onbHbiX ¢ KOA TpebyeT KOMMIEKCHOro M cuctemMaTu-
YeCcKOro HabnwAaeHUs C UCMONb30BaHNEM COBPEMEHHbLIX OUArHOCTUYECKUX MOAXOOOB,
HanpaBIieHHbIX Ha PaHHIO NPOMUNAKTUKY KapOuoBaCKyNApHbIX HapylleHun. dddek-
TVBHbIN KOHTPOIb XPOHUYECKOro BOCManeHns 3a CHET BHeAPEHMS HOBbIX METOAOB Ana-
FHOCTUMKW U NTeYeHNsi CMOCOOEH CyLLeCTBEHHO CHU3UTb 3a00NeBaeMoCTb 1 CMEPTHOCTb OT
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cepaeqHO-CoCyaNCTbIX ocroxHeHun [7, 10, 11].

Ha ocHoBaHWW BbILLEN3NOXEHHOTO, U3ydeHne ocobeHHocTel TedeHus KOA 1 xapak-
Tepa KapAMOoBaCKyNAPHbIX HApYLLIEHUA Y AeTel MOXET NOCIYXWTb OCHOBOW AN COBep-
LLIEHCTBOBAHMS ONArHOCTUYECKMX anropUTMOB M MO3BOSTUT COKPaTUTb CPOKU OT MEPBbIX
NposiBNeHnn 3aboneBaHns 4O NOCTAHOBKM AMarHo3a U Ha3HayeHusl NaToreHeTU4eckon
Tepanuu, YTo MMEET OrPOMHOE 3Ha4YeHNe Ans YryyLeHUss NpPorHo3a.

Lenblo nccnenoBaHvs SBUMOCh M3yYeHUE BIMSIHWE CTEMEHU akTUBHOCTU 3abo-
neBaHus IOBEHUIBHOIO apTpuTa U ero AMTENbHOCTM Ha TeYEeHMEe KapOuoBacKyNAPHbIX
HapyLleHun y aeTen.

MaTtepuan u metogsbl. Viccnegoearue Bkntodano 80 6onbHbIx ¢ KOA B Bo3pacTe
oT 2 po 17 (10,59+0,41)neT, rocnMTann3MpoBaHHbIX B OTAENEHVE KapAUOpEBMaTONornm
PecnybnunkaHckoro cneumanuanpoBaHHOIO Hay4YHO-MPaKTUYECKOr0 MEeOULMHCKOTO LieH-
Tpa neguaTpum.

B 3aBucumocTn oT BapuaHTa 3aboneBaHust 6onbHble ¢ KOA Obinv pasgeneHbl Ha
2 rpynnbl:

1 rpynna (ocHoBHas) - 50 (62,5%) 6onbHbIX ¢ FKOACCH;

2 rpynna (cpaBHeHus) - 30 (37,5%) 6onbHbIX € cycTaBHbIM BapnaHTom FOA (puc.1).

I

1 rpynma 2 rpynna

30 nereii ¢ CYCTABHBIM

50 ngeteii ¢ HOAcCH Bapuanrom FOA

PucyHok-1. Mpynnbl 06cnegoBaHHbIX 60MbHbIX ¢ FOA ¢ Lenbio BbISABNIEHUs KNu-
HUYECKUX 0COBEHHOCTelN KapAUOBaCKYNAPHbIX HapyLUEeHUN.

Tabnuua-1
Pacnpe,qeneHMe O0onbHbIX NO nomny un Bo3pacty
o 3 3-6 7-10 11-14 15-17
1 rpynna [EeBOYKM - 2(4%) 10 (20%) 5(10%) 3(6%)
MarbYnKn 1(2%) 3(6%) 12 (24%) 11(22%) 3(6%)
2 rpynna [EBOYKM - 3(10%) 3(10%) 11(36,7%) 3(10%)
Marb4vKu - 3(10%) 2(6,67%) 2 (6,67%) 3(10%)

PacnpeneneHne 6onbHbIX MO NMofy U BO3pacTy yKasano, YTo AeTU paHHEero BOs3-
pacTa BCTpeyanucb TONbKO B MEPBOW rpynne cpean mans4nkoB (2%). Cpeayn 60nbHbIX
nepBo rpynnsl npeobnaganv aetm mnagwero (7-10 net) n ctaplero wkonsHoro (11-14
net) Bo3pacta (44% n 32% COOTBETCTBEHHO), NPV 3TOM KONMMYECTBO Marb4yMKoB Obifo
fonblie, yem geBoyek (46% npotme 30%). Cpeaun geter BTOPOW rpynmnbl KONMMYECTBO
DonbHbIX BCEX BO3PACTHbIX rpynn Obifo NpakTUYeckn OQUHAKOBbLIM C HE3HAYUTENbHBIM
npeobnagaHnem eTen cTapLuero LWKONbHOro Bo3pacta. Cpean BO3pacTHOWM rpymnnbl Co-
oTBeTcTBytoWen 11-14 net 3HaumMTensHO npeobnaganu gesoukun (36,7% npotue 6,6%).
KonnyectBo getert 15-17 net 6bi10 0O4NMHAKOBbLIM B CPaBHUBAEMbIX rpynnax HE3aBUCMMO
OT BapuaHTa 3aboneBaHus (Tabn.1).

Bcem 6onbHbIM ObINn NpoBedeHbl KIMMHUKO-aHaMHecTMYeckme (cbop aHamHesa,
00ObEKTMBHEBIN 0cMOTP), dyHKUMoHanbHele (CMAL, OKI, 3XOKI, XM-3KI), nHCTpymeH-
TanbHble (peHTreHorpadms rpygHow KNneTkn) u nabopaTopHble (kpeaTuHGOCHOKNHA-
3a-MB, mosrosow HaTpuitypeTudeckuii nentng, VEGF n UI-8)) metoabl nccnegoBaHums.

Matepuanbl nccnenoBaHus Obinv NOABEPrHYTbI CTaTUCTMYECKOW 0bpaboTke ¢
MCMonb30BaHMEM METOOOB NapameTpuyeckoro U HernapaMeTpu4eckoro aHanmsa c no-
MoLLUbto nporpammbl IBM SPSS Statistics v.26. [1nsa oueHKn B3aMMOCBA3en nNpoBogmmcs
KOPPENSILMOHHbLIN aHanun3 ¢ Ucnonb3oBaHneM KoadhduumeHTa koppensaumm CnnpmeHa (B
crny4vae HeHopMarbHOro pacnpegeneHus) u NupcoHa (Npyu HopManbHOM pacnpegeneHun
OaHHbIX). [onyyYeHHble 3Ha4YeHnst KO3A(PULMEHTOB (r) MHTEPNPETUPOBaNnCbL B COOTBET-
CTBUW C cunoii ceasu: crnabas (r=0,1-0,3), ymeperHas (r = 0,3-0,5), cunbHas (r> 0,5).

Pe3ynbrathl M 06cyXaeHue. VI3yyeHne KNMHUYECKMX NposiBneHnin 3abonesaHus
N CBSA3@HHbIX C HUM OCINOXXHEHWUI UTPaET KIoYEBYO POSib B COBEPLUEHCTBOBAHUM AUArHo-
CcTMYeckux n nevebHbix nogxonos. MNpu aHanmM3e KNMMHUYECKOW KapTuHbl y aeten c FOA,
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NMOMMMO TUMMWYHBIX Kanob, CBA3aHHbIX C OCHOBHbIM 3aboneBaHmem, ocoboe BHUMaHWE
YAENANOCb CMMNTOMaM, ykasbiBalLMM Ha BO3MoXHoe BoeneveHne CCC. Nccneposa-
HUST KIMTMHUYECKMX nposienenuit nopaxennss CCC y petent FOA Ha ocHoBaHuM xanoo, no-
3BOMUIIO BbISIBUTbL PSS 3HAYMMbIX OCOOEHHOCTEN, KOTOpblEe COrMnacyrTcst ¢ nuteparyp-
HbIMW OaHHbIMW, TOe Takke yKa3blBaeTCA Ha BbICOKYI 4acToTy BoBnedeHuss CCC npu
pa3nuyHbix BapuaHTax FOA [2, 5, 7]. YacTtoTa xanob Ha 6onv B obnacTtu cepgua Habmto-
Aanuck B 2,3 pasa vawe y geten 2 rpynnbl (23,3%), No cpaBHeHUtO ¢ AeTbMun 1 rpynnbl
(10,0%). Xanobbl kak cepguebreHne, ykasbiBalLlne Ha BOBMEYEHUE B NPOLECC cepa-
La 1 cocygoB, BCTpevyanuchb Tonbko y Aeten 1 rpynnbl (16,0%). OTo cBMOETENBLCTBYET O
pasnuuMax B NaToreHeTM4ecknx MexaHmamax nopaxennss CCC mexay rpynnamu.

AHanmn3 nomny4YeHHbIX pesynsTaToB CBUAETENBLCTBOBAM O TOM, YTO y GOMbLUMHCTBA
6onbHbIX ¢ FOA (87,5%), He3aBMCMMO OT BapuaHTa 3aboneBaHusi, KMMHUYECKNe npu-
3Hakn nopaxeHust CCC Obinn He APKO BbIPaXXEHHBbIMU M HOCUIN OBLLNIA XapakTep, XOTsl
YPOBEHb KapAamocneunduiecknx MapkepoB, a Takke pesyrnbraTbl MHCTPYMEHTArbHbIX U
PYHKLMOHANbHbIX METOAOB UCCHEe0BaHNsS CBUOETENBCTBOBANM O HanuumMe npru3HakoB
nopakeHus cepaua u cocynoB. B 063ope mexayHapoOHbIX MCCNeLOoBaHUN Takke yKasbl-
Baetcs, 4To FOACCH valle accoummpyroTcst ¢ paHHUM U CKpbITbIM nopaxeHunem CCC [1,
4, 11].

Mo pesynbTatam OOBEKTUMBHOIO OCMOTpa AeTer 1-rpynnbl BbIABMAANNCH pacLuu-
peHue rpaHuL, oTHocuTenbHom Tynoctu cepaua (8,0%), cuctonuyeckuii wym (98,0%),
rMyXoCcTb TOHOB cepAua ¢ natonorudecknum ToHoM (80,0%) 1 akLueHT BTOPOro ToHa Ha ne-
rovyHoun aptepum (8,0%), Toraa Kak BO 2-rpynne OTMeYanuch f1Llb CUCTONMYECKUIA LLYM
(90,0%) v rnyxocTb ToHOB cepaua (56,6%). Y 16,0% 60mbHbIX 1-rpynmnbl BbICAYLLMBANNCH
apUTMWYHbIE TOHbI, KOTOPbIE CTann ocHoBaHUeM ang nposegeHnsa XM-OKI (Tabn.2).

Tabnuua-2
[aHHble aycKynkTaums cepgua y 60rbHbIX B 3aBMCMMOCTHU OT BapuaHTa FOA

AyckynbsTauusa cepaua 1-rpynna 2-rpynna

n=50 n=30

abs % abs %
ToHbI SicHble 6e3 naTonorn4yeckrx TOHoB 9 18,0% 13 43,3
ToHbI rnyxve 6e3 naTonornyecknx TOHOB 1 2,0 0 0
Hannyne natonornyeckoro ToHa 40 80,0* 17 56,7
AKLEHT 2 TOHa Ha NerovyHou apTepum 8,0 0 0
MpexaeBpemeHHble 1 1 2 TOHbI 8 16* 0 0
[nactonuyeckuni Lwym 1 2,0 3 10,0
Cuctonuyeckuii Lym 49 98,0 27 90,0

[MpuMmeyaHue: *-4OCTOBEPHOCTb Pas3nuyumMi Mexagy nokasarensmu cpaBHUBAEMbIX
rpynn (p<0,05).

HecmoTpsi Ha TO, YTO B CpaBHMBaeMbIX rpynnax cpegHue nokasarenu Y[, nyneca,
CAL, OAL 60nbHbIX COOTBETCTBOBANM HOpMasbHbIM 3HadYeHusiM, ¥y 16,0% GornbHbIx 1
rpynnbl YCC konebancs ot 100 go 144 ya/muH., y 8,0% oTmeyanocb TaxmnHoe, OfblLu-
ka. Y 16,0% nauueHToB 1-rpynnbl 661510 3ahmkcMpoBaHo MoBbileHne nynbcosoro ALl
(p<0,05). Mo paHHbIM NUTepaTypbl, 3TO pacCMaTpMBaETCS Kak MapKep MOBbILIEHHOro
cepaeyvHo-cocyancToro pucka [5, 6, 9.

Mo paHHbIM CMA/L HamMKn yCTaHOBIEHO, YTO NOBbILEHNE cpegHecyTodHoro ALl Bbl-
asneHo y 18,0% 1 rpynnbl, HegoCTaTOuHOE CHWXKEHUe HodHoro Al—y 14,0% GonbHbIX
ona CAO ny 8,0% — gna OAL. Cpean geten 2 rpynnbl NOA06HBIX U3MEHEHUIA HE Ha-
ontoganock. ABTOpaMu yCTAHOBIIEHO, YTO HEQOCTATOYMHOE CHWKeHne ALl HOublo Takke
yXyOLaeT NPOrHo3 B OTHOLLEHWM CepaedHHO-COCYANCTbIX HapyLLeHun [7].

Tabnuua-3
YactoTta OKI nasmeHeHun B 3aBMCMMOCTM OT KNMHMYecKoro sapuaHta lOA
OKIr 1 rpynna n=50 | 2 rpynna Bcero
n=30
abs | % abs | % abs | %
HapyweHus putma cepgua Ha 9KI
CwuHycoBas Taxukapams 10 20,0* 2 6,7 12 15,0
CwuHycoBas 6pagukapams 1" 22,0 5 16,7 | 16 20,0
CwuHycoBasi aputMus 4 8,0* 0 0 4 5,0
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CuHycoBas 6pagnaputmums 5 10,0 3 10,0 |8 10,0
WPW-cuHapom 0 0 1 3,3 1 1,3
XaC 8 16,0 0 0 8 10,0
HapyweHus npoBogumoctu cepaua Ha KI

HenonHas 6nokaga npaBon HOXxkM ny4yka [uca | 10 | 20,0* | 1 | 3,3 | 1" | 13,8
MpusHaku runeptpocpun Ha AKI

Mmneptpodus DK 4 8,0 0 0 4 5,0
Meperpyska JTXK 1 2,0 0 0 1 1,3

[MpumeyaHue: *-00CTOBEPHOCTb pasnuuymMi MeXay MokKasaTensammy CpaBHMBAEMbIX
rpynn.

CornacHo gaHHbIM nuTepaTtypebl, y Aeten ¢ OA HabnogarTcs HapyLeHns putma
1 NPOBOAMMOCTU CEPALA, BKITHYAIOLLME CUHYCOBbIE U XKENy4o4KOBble apUTMnUA, CBA3aH-
Hble C BEreTaTMBHOM OUCYHKUMEN, BOCMANEHNEM MUOKap4a Unn noboyHbiMK adodek-
TamMn MeguKkaMeHTo3HoW Tepanuu [5, 7, 8]. B Hawem uccrnegoBaHmm YacTtoTa permcrpa-
UMM HOMOTOMHbIX M FEeTEPOTONHBLIX HapyLeHUn putMa cepaua, a Takke 6nokag Obina
3HAYUTENBHO Yallle cpean BonbHbIX 1-rpynnbl, YTO yKa3biBAET O 3HAYUTENBHOM BIUSHUN
CMCTEMHOro BOCNanuTensHoro npouecca Ha opradbl CCC (tabn.3).

lMpu3Hakn pemogennpoBaHusa Mnokapaa, B suge runeptpodun JIK, Bctpedanmcb
Tonbko y geten 1-rpynnsl (8,0%), 4TO nogTBEpXKAAeT AaHHbIE NUTEPATYPbl O CTPYKTYp-
HbIX U3MEHEHUSX cepALa Npy CUCTEMHOM BocnanuTensHoM npouecce [7, 8].

Yactota )KOC B AeTCKOM BO3pacTe BapbMpPYET, HO UX YMCHO B TbICAYN 3a CYTKM,
BbISIBIIEHHbIE B HalLeM uccrnegoBaHuny no ganHbiM XM-OKT, cuMtaeTcs KNMMHUYECKN 3Ha-
YMMbIM, OCOBEHHO MPW HANMYUK €ro rPynnoBbIX POPM (BUFEMUHUSA, TPUTEMUHNST).

Mpu XM-3KI" Hamu BbInn 3aperncTpupoBaHbl TakKe HapyLUEeHWs!, Kak Taxukapgus,
Opagukapgus, XK3C (4632) n HXK3C (143), cpeam KOTOpbIX BCTpeYanucb N3onnpoBaH-
Hble (1173) u rpynnoBble (buremununs (1008), Tpuremunnmsa (84)) XK3C (puc.2).

[T

"; E._. ! i

\ |

PucyHok-2. Xontep 9KI nauneHTa 10 net. Bcero 101886 komnnekcoB, U3 KOTOPbIX
13982 knaccudmumpoBaHbI Kak xenypo4koBblie (XKOC).

B psage pabot nogvépkmBaeTcs, 4To Yactota nameHeHun Ha OxoKl (yTonwieHue
CTEHOK, NepvKapAanarnbHbIA BbINOT, CHUXKEHWE COKPaTUMOCTU MUOKapaa) BapbupyeT oT
15,0% po 45,0% paxe npu OTCYTCTBUM KITMHUYECKWN BbIP@XEHHOW CMMNTOMATuUKM [7,
8, 10]. A uacTtoTa KnanaHHbIX U3MEeHEeHW Y 310POBbIX AeTel B HOPMe He npeBblllaeT
5-10%, yaLye Bcero npoTekaet 6€CCUMNTOMHO M HOCAT (PyHKUMOHANbHbIA xapaktep [3].
Mo pesynbratam 3xo-KI' y getent 1 rpynnel HMK (24,0%) n HTK (28,0%) BcTpeyanucb
Yaule, yem y geten 2 rpynnbl (13,3% n 6,7 % COOTBETCTBEHHO).

OxoKIr 1 rpynna, n=50 | 2 rpynna, n=30 P
abs % abs %
MAPC (gononHutenbHasi xopaa) 8 16,0 9 30,0 >0,05
[Mpu3Hakm Taxmkapgum 3 6,0 0 0 >0,05
MnoknHeansa 3agHen cteHkun JHK 10 20,0 0 0 <0,05
HMK 12 24,0 4 13,3 >0,05
HTK 14 28,0 2 6,7 <0,05
CreHos JTA 0 0 1 3,3 >0,05
wWww.ijsp.uz 1075 volume 4 | Issue 5 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics published: 11 September 2025

MpumeyaHue: P-0OCTOBEPHOCTb pPasnuymMin Mexay nokasarensiMv CpaBHUBAEMbIX
rpynn.

B nuTepaType yKkasblBaeTcsi Ha Hanu4vMe B3aMMOCBA3EN KapAMOBaCKyNspHbIX Ha-
PYLUEHUI C aKTMBHOCTbIO U AaBHocTho FOA [5]. B Hawem nccnepoBaHmm cpeam 60MnbHbIX
¢ KOA Takke BbISIBNEHbI 3HAYMMbIE accoumaLMm, yKasbiBaloLmne Ha BUsIHUE KakK aKkTUB-
HOCTM BOCManuTenbHOro NpoLecca, Tak U JaBHOCTU 3aboneBaHus Ha cocTtosiHne CCC.

PesynkraTthbl KOPPEensaUMOHHOTO aHanM3a npeacTaBneHbl Ha puc. 3, rae BUAHO, YTO
y Aeteii ¢ FOA BbIsIBNEHbI CTAaTUCTUYECKN 3HAYUMbIE MONOXUTENbHbIE B3aUMOCBSI3N MEX-
Oy aKTMBHOCTbIO BOCManuTeNbHOro npouecca M psaoM CTPYKTYPHO-(YHKLUMOHAMbHBLIX
HapyweHun CCC. B yacTHOCTH, yCTAHOBMEHO, YTO MOBbLILLEHWE aKTMBHOCTU 3aboneBa-
HWUS1 JOCTOBEPHO accouumupyetca ¢ runeptpodument XK (r=0,75; p<0,01), a Takke ¢ Hapy-
weHusamu nposoammocTm (r=0,53; p<0,05).

HTr | —— 0,72

HME e 0,05

3CIH 0,61
WK — (), 51
KOO e 0,56

MneTpodma K

0,75

HapylweHve NpoBoaMMOoCTY pe————————— (), 53
0 0,1 0,2 0,3 04 0,5 0,6 0,7 0,8

M [1asHoCTe B AKTHMBHOCTb

PucyHok-3. KoppensiuMoHHbIe B3aMMOCBSA3U CTPYKTYPHO-(hYHKLMOHaNbHbIX U3Me-
HeHun CCC c aKTUBHOCTbLIO U aBHOCTLIO 3a0oneBaHUA.

Kpome aToro, 6binn BbiSIBIIEHbI 3HAYUMbIE B3aMMOCBA3M MEXAY AaBHOCTbIO 3a00-
neBaHus 1 axokapguorpadmyeckMy nokasaTensiMmm, OTpaxaroLmmMy Nporpeccupyomne
N3MeHeHns oTaenoB cepaua. Tak, ¢ yBenmdeHnem gasHoctu KOA ycunmeanuce npusHa-
K/ pemoaenupoBaHusa cepaua, BkrovatLwmx yeenmdeHne KOO, runeptpoduto Mexoke-
nyao4KkoBON neperopogky u 3agHen cteHkn JIK. OcobeHHO BbipaXEHHbIMU OKa3arnucb
accoumauum gasHocTu FOA ¢ HapyLLEHMSIMU KranaHoB, r4e BbISIBIIEHO AOCTOBEPHOE Ha-
pactaHue cteneHen HMK (r = 0,65; p<0,01) n HTK (r = 0,72; p<0,01).

PesynkraTthl NpoBeAeHHOro aHanm3a NoATBEPXKAAkT, YTO MPOrpeccnpoBaHne u Bbi-
cokasl BocnanuTenbHas akTuBHOCTb KOA TECHO CBsi3aHbl C pa3BUTMEM CTPYKTYPHO-DYHK-
LMOHarnbHbIX M3MEHEHUI cepdua, BKMoYasi peMogENMpOBaHNE MUOKapAa, HapyLUEeHNs]
NPOBOAMMOCTU 1 (DOPMMUPOBAHME KNanaHHbIX ANCHYHKLNNA.

OTn faHHble NOAYEPKUBAKOT 3HAYUTENBHYIO BOBIIEYEHHOCTb OpPraHOB KapamoBa-
CKYINSIPHOW CMCTEMbI B BOCNANMUTENbHbIVA NPOLIECC U BaXXHOCTb PAHHETO BbISIBNIEHUSA 3TUX
HapyLUEHWI C LENbo CBOEBPEMEHHOIO NEYEHNst 1 NPOUNAKTUKN UX Y AaHHOW KaTeropmum
OOnbHbIX.

BbiBog

1. Y peten ¢ KOAcCH kapguoBackynsipHble HapyweHus (npuadHaku XCH, pemo-
OEenVpoBaHnNst MMOKapaa, HapyLeHns pUuTMa U NpoBOAUMOCTY cepAua, cepaedHast anc-
YHKLMSA, 1 KNanaHHble MOpaXKeHWs1) BbISIBMSIOTCA Yalle, Mo CPaBHEHMWIO C CyCTaBHbIM
BapuaHTom HOA.

2. MNporpeccupoBaHMe 1 BbiCOKas BocnanuTernbHas akTMBHOCTb FOA TecHo cBsiza-
Hbl C PasBUTMEM CTPYKTYPHO-(PYHKLMOHANBHBLIX U3MEHEHUI cepaLa, BKIoYaLwmux pe-
MOZENVPOBaHNEe MUOKapaa, HapyLleHus NPpOBOAMMOCTU U (DOPMUPOBAHME KianaHHbIX
ONCHYHKUNIA.

LIST OF REFERENCES

[11 Kpwuynuua THO un gp. «lopTpeT» nauneHTa C FOBEHUIbHBIM apTPUTOM: pesyrbra-
Tbl Bcepoccuinckoro KOropTHOro peTpocrnekTUBHOMO UccneqoBaHusa. Bonpockl npaktuye-
ckon neguatpun. 2025;20(1):7-29. doi:10.20953/1817-7646-2025-1-7-29.

[2] [HOeopsikoBckas TM n gp. CocTosiHMe MeauLMHCKON MOMOLLM AETAM MO NPOoduIio
«PEBMAaTorors» Ha NpMMepe FHOLLECKOro apTpuTa: B3rnsa NaunueHToB 1 NX poguTenen.
Bonpocbl npaktudeckon neguatpun. 2023;18(3):37-55. doi:10.20953/1817-7646-2023-
3-37-55.

[3] Mapees BHO n gp. KnuHnyeckme pekomeHgaumm. XpoHudeckasl cepaeyvHas He-

wWww.ijsp.uz

1076 volume 4 | Issue 5 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics published: 11 September 2025

poctaTtoyHocTb. XXypHan CepgeyHast HegoctatouHocTb. 2017;18(1):3—40. doi:10.18087/
rhfj.2017.1.2346.

[4] Kupunnosa WUI, YaadkuHa EB, NMonkoea TB. XpoHnyeckasa cepaeyHas HegocTa-
TOYHOCTb Y BOMbHBIX pPeBMaTonaHbIM apTpuTtoM. YacTb |: pacnpocTpaHeHHOCTb, OCO-
OEeHHOCTM aTuonorMn n natoreHesa. PaunoHanbHas dhapmakoTepanust B Kapguororum.
2018;14(5):703-10. doi:10.20996/1819-6446-2018-14-5-703-7101.

[5] ConsolaroAetal. Phenotypic variability and disparities in treatment and outcomes
of childhood arthritis worldwide: an observational cohort study. Lancet Child Adolesc
Health. 2019;3(4):255-63. doi:10.1016/S2352-4642(19)30027-6.

[6] Koca B, Sahin S, Adrovic A. Cardiac involvement in juvenile idiopathic arthritis.
Rheumatol Int. 2017;37(1):137—42. doi:10.1007/s00296-016-3534-z.

[71 Martini A et al. Juvenile idiopathic arthritis. Nat Rev Dis Primers. 2022;8(1):5.
doi:10.1038/s41572-021-00332-8.

[8] McCurdy D, Parsa MF. Updates in juvenile idiopathic arthritis. Adv Pediatr.
2021;68:143-70. doi:10.1016/j.yapd.2021.05.014.

[9]1 Marzetti V et al. Clinical characteristics of juvenile idiopathic arthritis in central
Italy: a population-based study. Ann Ig. 2017;29(4):281-92. doi:10.7416/ai.2017.2152.

[10] Ozdel S et al. Clinical features in 305 patients with juvenile idiopathic arthritis: a
single-center Turkish study. Pediatr Int. 2021;63(6):636—42. doi:10.1111/ped.14481.

[11] Ponikowski P et al. 2016 ESC Guidelines for the diagnosis and treatment of acute
and chronic heart failure. Eur Heart J. 2016;37(27):2129-200. doi:10.1093/eurheartj/
ehw128

wWww.ijsp.uz

1077 volume 4 | Issue 5 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics

published: 13 September 2025

Article / Original paper

doi.org/10.56121/2181-2926-2025-4-5-1078-1083

MULTIMODAL APPROACH TO DIAGNOSING POLYNEUROPATHIES
OF VARIOUS ORIGINS IN CHILDREN

K.K.GulomovV'

OPEN ACCESS

1JSP

Correspondence
Gulomov Kakhkhorali Kodirali ugli,
Fergana Medical Institute
of Public Health, Fergana,
Uzbekistan.

e-mail: gulomovgahorali@gmail.

com

Received: 22 August 2025
Revised: 03 September 2025
Accepted: 13 September 2025
Published: 13 September 2025

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

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

(@lone

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

1. Fergana Medical Institute of Public Health, Fergana, Uzbekistan.

Abstract.

Background: Polyneuropathies in children pose diagnostic challenges due to
their diverse etiologies, age-specific clinical presentations, and the need for specialized
assessment techniques. A multimodal diagnostic approach, combining clinical evaluation,
electrophysiology, laboratory studies, and imaging, is crucial for accurate diagnosis
and management. Objective: To evaluate the effectiveness of a structured multimodal
diagnostic approach in identifying pediatric polyneuropathies and determine the
diagnostic yield of various modalities. Methods: A retrospective analysis was conducted
on 85 pediatric patients (age range: 0-18 years) suspected of having polyneuropathy at
Fergana Regional Children’s Multidisciplinary Medical Center. The diagnostic protocol
included comprehensive clinical assessment, nerve conduction studies (NCS) and
electromyography (EMG), targeted laboratory investigations, neuroimaging, and genetic
testing when indicated. Results: Definitive diagnoses were established in 78 patients
(91.8%). The most common etiologies were hereditary neuropathies (34.1%), immune-
mediated inflammatory neuropathies (28.2%), and metabolic causes (15.3%). Nerve
conduction studies had the highest diagnostic yield (89.4%), followed by targeted genetic
testing (72.3% in hereditary cases) and laboratory investigations (68.2%). Conclusions:
A structured multimodal approach significantly improves diagnostic accuracy in pediatric
polyneuropathies. Early use of electrophysiological studies, combined with targeted
laboratory and genetic testing, enables timely diagnosis and appropriate intervention..

Key words: polyneuropathy, pediatric neurology, multimodal diagnosis, nerve
conduction studies, electromyography, children.

Introduction

Polyneuropathies in children represent a heterogeneous group of disorders affecting
the peripheral nervous system, with etiologies ranging from hereditary genetic mutations
to acquired inflammatory, infectious, toxic, and metabolic causes (Babaee & Fatehi,
2023) [1]. The diagnostic approach to pediatric polyneuropathies differs significantly from
adult protocols due to age-specific clinical presentations, developmental considerations,
and the need for specialized pediatric reference values in electrophysiological testing
(Dikmen, 2018) [2].

The clinical presentation of polyneuropathies in children varies considerably
depending on the underlying etiology, age at onset, and disease progression. Acute
presentations may manifest as flaccid weakness resembling Guillain-Barré syndrome,
while chronic presentations often present with progressive distal weakness, sensory
loss, and gait disturbances characteristic of hereditary neuropathies (Grew et al., 2025)
[3]. The complexity of differential diagnosis is further compounded by the overlap in
clinical features between different etiological categories and the potential for atypical
presentations in pediatric populations.

Traditional diagnostic approaches relying on single modalities often result in delayed
or missed diagnoses, potentially leading to inappropriate treatments and poor outcomes.
Recent advances in pediatric electrodiagnostics, genetic testing technologies, and
targeted laboratory investigations have enabled the development of more comprehensive
multimodal diagnostic protocols (Kumar et al., 2025) [4]. These integrated approaches
combine clinical phenotyping with objective electrophysiological assessment, targeted
biochemical investigations, and advanced genetic analysis to improve diagnostic
accuracy and reduce time to diagnosis.

The importance of early and accurate diagnosis in pediatric polyneuropathies
cannot be overstated, as many conditions are potentially treatable when identified
promptly. Immune-mediated neuropathies may respond to immunomodulatory therapies,
metabolic neuropathies may benefit from specific dietary or enzymatic interventions, and
hereditary neuropathies require genetic counseling and family screening (Gnanakumar et
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al., 2025) [5]. Furthermore, accurate diagnosis enables appropriate prognostic counseling
and guides long-term management strategies.

Despite the recognized importance of comprehensive diagnostic evaluation, there
remains limited evidence regarding the optimal sequencing and selection of diagnostic
modalities in pediatric populations. Most existing literature focuses on adult populations
or addresses individual diagnostic techniques in isolation, leaving a gap in understanding
the integrated approach to pediatric polyneuropathy diagnosis.

This study aims to evaluate the effectiveness of a structured multimodal diagnostic
approach in identifying polyneuropathies of various origins in pediatric patients and
to determine the relative diagnostic yield of different modalities within this integrated
framework. By analyzing our experience with 85 pediatric patients presenting with
suspected polyneuropathy, we seek to provide evidence-based recommendations for
optimizing diagnostic protocols in pediatric neurology practice.

Methods

This retrospective observational study was conducted at the Fergana Regional
Children’s Multidisciplinary Medical Center, a tertiary pediatric referral center serving
the Fergana region of Uzbekistan. The study protocol was approved by the institutional
ethics committee, and informed consent was obtained from parents or guardians of all
participants.

The study included 85 consecutive pediatric patients (age range: 0-18 years) who
presented with clinical suspicion of polyneuropathy between January 2023 and August
2025. Inclusion criteria were: (1) clinical presentation suggestive of polyneuropathy
(weakness, sensory symptoms, areflexia, or gait disturbance), (2) age <18 years at
presentation, and (3) availability of complete diagnostic workup data. Exclusion criteria
included: (1) isolated cranial neuropathy, (2) pure motor neuron disease, (3) neuromuscular
junction disorders, and (4) incomplete diagnostic evaluation.

Multimodal diagnostic protocol

All patients underwent a standardized multimodal diagnostic evaluation consisting
of the following components:

Clinical assessment

Comprehensive neurological examination was performed by pediatric neurologists,
including detailed assessment of motor strength (Medical Research Council scale),
sensory function, deep tendon reflexes, and gait analysis. Family history, developmental
milestones, and potential exposures were systematically documented.

Electrophysiological studies

Nerve conduction studies (NCS) and electromyography (EMG) were performed
using age-appropriate protocols and pediatric reference values (Ahmad, 2019) [6]. Motor
and sensory nerve conduction velocities, amplitudes, and latencies were measured in
upper and lower extremities. EMG was performed when clinically indicated to assess for
denervation and reinnervation patterns.

Laboratory Investigations

Targeted laboratory studies were selected based on clinical presentation and
electrophysiological findings, including: - Complete blood count and comprehensive
metabolic panel - Inflammatory markers (ESR, CRP) - Vitamin levels (B1, B6, B12, folate)
- Autoimmune markers (ANA, anti-GM1, anti-MAG antibodies) - Infectious serology when
indicated - Metabolic screening for suspected lysosomal storage diseases

Neuroimaging

Magnetic resonance imaging (MRI) of the spine and peripheral nerves was
performed in selected cases to evaluate for structural abnormalities, nerve root
enhancement, or plexus pathology.

Genetic testing

Genetic analysis was conducted in cases with suspected hereditary neuropathy,
including targeted gene panels for Charcot-Marie-Tooth disease and related hereditary
neuropathies, followed by whole exome sequencing when indicated (ipek et al., 2025) [7].

Statistical analysis

Descriptive statistics were used to characterize the study population and diagnostic
findings. Diagnostic yield was calculated as the proportion of cases in which each modality
contributed to the final diagnosis. Chi-square tests were used to compare categorical
variables, and t-tests were used for continuous variables. Statistical significance was set
at p < 0.05. All analyses were performed using SPSS version 28.0.

Results
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The study included 85 pediatric patients with a mean age of 8.4 + 4.7 years (range:
6 months to 18 years). The cohort consisted of 48 males (56.5%) and 37 females (43.5%).
The distribution by age groups was: infants and toddlers (0-2 years): 12 patients (14.1%),
preschool children (3-5 years): 18 patients (21.2%), school-age children (6-12 years): 35
patients (41.2%), and adolescents (13-18 years): 20 patients (23.5%).

The most common presenting symptoms were progressive weakness in 72 patients
(84.7%), sensory symptoms in 58 patients (68.2%), gait disturbance in 65 patients
(76.5%), and absent or diminished reflexes in 78 patients (91.8%). Acute presentations
(symptoms developing over days to weeks) were observed in 23 patients (27.1%), while
chronic presentations (symptoms developing over months to years) were seen in 62
patients (72.9%).

Diagnostic outcomes

Distribution of Polyneuropathy Diagnoses and Age Groups
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Figure-1. Distribution of Polyneuropathy Diagnoses and Age Groups

Definitive diagnoses were established in 78 of 85 patients (91.8%). The remaining
7 patients (8.2%) had probable diagnoses based on clinical and electrophysiological
findings but lacked definitive confirmatory testing. The distribution of final diagnoses was
as follows:

Hereditary Neuropathies (29 patients, 34.1%)

Charcot-Marie-Tooth disease type 1A: 12 patients (14.1%)

Charcot-Marie-Tooth disease type 2A: 8 patients (9.4%)

Other CMT variants: 6 patients (7.1%)

Hereditary sensory and autonomic neuropathy: 3 patients (3.5%)

Immune-Mediated Inflammatory Neuropathies (24 patients, 28.2%)

Guillain-Barré syndrome: 15 patients (17.6%)

Chronic inflammatory demyelinating polyneuropathy: 7 patients (8.2%)

Other autoimmune neuropathies: 2 patients (2.4%)

Metabolic Neuropathies (13 patients, 15.3%)

Krabbe disease: 4 patients (4.7%)

Diabetic neuropathy: 3 patients (3.5%)

Vitamin deficiency neuropathies: 4 patients (4.7%)

Other metabolic causes: 2 patients (2.4%)

Toxic Neuropathies (8 patients, 9.4%)

Chemotherapy-induced neuropathy: 5 patients (5.9%)

Heavy metal poisoning: 2 patients (2.4%)

Drug-induced neuropathy: 1 patient (1.2%)

Infectious Neuropathies (4 patients, 4.7%)

Post-infectious neuropathy: 3 patients (3.5%)

Direct infectious involvement: 1 patient (1.2%)
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Diagnostic Yield of Individual Modalities

Electrophysiological Studies

Nerve conduction studies provided diagnostic information in 76 of 85 patients
(89.4%), making it the highest-yield single diagnostic modality. NCS successfully
differentiated between demyelinating and axonal neuropathies in 94.7% of cases where
this distinction was clinically relevant. Electromyography provided additional diagnostic
information in 34 of 52 patients (65.4%) in whom it was performed.

Laboratory Investigations

Targeted laboratory studies contributed to the diagnosis in 58 of 85 patients (68.2%).
The highest yield was observed in cases of suspected metabolic neuropathies (92.3%)
and immune-mediated neuropathies (79.2%). Vitamin level assessments identified
deficiencies in 8 patients, while autoimmune markers were positive in 18 patients with
inflammatory neuropathies.

Genetic Testing

Genetic analysis was performed in 47 patients with suspected hereditary neuropathy
and yielded definitive diagnoses in 34 cases (72.3%). Targeted gene panels identified
pathogenic variants in 28 patients, while whole exome sequencing provided diagnoses
in an additional 6 cases. The diagnostic yield was highest in patients with positive family
history (85.7%) compared to sporadic cases (58.3%).

Neuroimaging

MRI studies were performed in 32 patients and provided diagnostic information in
19 cases (59.4%). Neuroimaging was most useful in cases of suspected inflammatory
neuropathies, where nerve root or plexus enhancement was observed in 11 of 15 patients
(73.3%).

Time to Diagnosis

The median time from symptom onset to definitive diagnosis was 6.2 months
(range: 2 weeks to 3.5 years). Patients with acute presentations had significantly shorter
diagnostic intervals (median: 3.2 weeks) compared to those with chronic presentations
(median: 8.7 months, p < 0.001). The implementation of the multimodal protocol resulted
in a 40% reduction in time to diagnosis compared to historical controls from the pre-
protocol period.

Treatment Outcomes

Among patients with treatable conditions, 89.5% showed clinical improvement
following appropriate therapy. Patients with immune-mediated neuropathies showed
the most dramatic responses, with 91.7% achieving significant functional improvement.
Patients with metabolic neuropathies showed variable responses depending on the
specific etiology and timing of intervention.

Discussion

This study demonstrates the effectiveness of a structured multimodal approach in
diagnosing polyneuropathies in pediatric patients, achieving a diagnostic rate of 91.8%
in a cohort of 85 children. The results support the implementation of comprehensive
diagnostic protocols that integrate clinical assessment, electrophysiology, laboratory
studies, and genetic testing to optimize diagnostic accuracy and reduce time to diagnosis.

Diagnostic yield and modality selection

The high diagnostic yield of nerve conduction studies (89.4%) confirms their
central role as the cornerstone of polyneuropathy evaluation in children, consistent with
previous literature emphasizing the importance of age-appropriate electrophysiological
assessment (Dikmen, 2018) [2]. The ability of NCS to reliably differentiate between
demyelinating and axonal patterns provides crucial guidance for subsequent diagnostic
testing and therapeutic decision-making.

The substantial contribution of genetic testing (72.3% yield in suspected hereditary
cases) reflects the significant proportion of pediatric polyneuropathies with genetic
etiologies. The higher diagnostic yield in familial cases (85.7%) compared to sporadic
presentations (58.3%) supports the importance of detailed family history assessment and
suggests that genetic testing should be prioritized in patients with positive family history
of neuropathy (ipek et al., 2025) [7].

Etiological distribution and clinical implications

The predominance of hereditary neuropathies (34.1%) in our cohort aligns with
the expected distribution in pediatric populations, where genetic causes are more
common than in adults (Jaubert et al., 2025) [8]. The high frequency of immune-mediated
inflammatory neuropathies (28.2%) likely reflects both the referral pattern to our tertiary
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center and the treatable nature of these conditions, which often prompt urgent evaluation.

The identification of metabolic neuropathies in 15.3% of patients highlights the
importance of systematic metabolic screening in pediatric populations. The early
detection of conditions such as Krabbe disease through newborn screening programs
and pre-confirmatory neurophysiological testing has been shown to improve outcomes
significantly (Gnanakumar et al., 2025) [5].

Multimodal integration and sequential testing

Our results support a tiered approach to diagnostic testing, beginning with clinical
assessment and electrophysiology, followed by targeted laboratory studies and genetic
testing based on initial findings. This strategy maximizes diagnostic efficiency while
minimizing unnecessary testing and associated costs.

The integration of multiple modalities proved particularly valuable in complex
cases where single modalities provided incomplete information. For example, the
combination of electrophysiological patterns with specific genetic variants enabled precise
subclassification of hereditary neuropathies, facilitating accurate prognostic counseling
and family screening.

Challenges and limitations

Several challenges were encountered in implementing the multimodal approach.
Technical difficulties in performing electrophysiological studies in very young children
required specialized pediatric expertise and age-appropriate equipment. The interpretation
of genetic variants of uncertain significance (VUS) posed ongoing challenges, requiring
multidisciplinary discussion and family counseling regarding the limitations of current
genetic knowledge.

The retrospective design of this study limits the ability to assess the impact of
diagnostic timing on long-term outcomes. Additionally, the single-center design may limit
the generalizability of findings to other healthcare settings with different resources and
patient populations.

Future directions

Several areas warrant further investigation to optimize diagnostic approaches in
pediatric polyneuropathies. Prospective studies are needed to validate the effectiveness
of multimodal protocols and to assess their impact on long-term patient outcomes. The
development of artificial intelligence-assisted diagnostic tools may help integrate complex
multimodal data and improve diagnostic accuracy.

Advances in genetic testing technologies, including whole genome sequencing
and improved variant interpretation algorithms, may further increase diagnostic yields in
hereditary neuropathies. Additionally, the development of novel biomarkers for specific
neuropathy subtypes may enable more targeted and efficient diagnostic approaches.

The establishment of international registries and collaborative networks could
facilitate the study of rare pediatric neuropathies and accelerate the development of
targeted therapies for these conditions.

Conclusions

This study demonstrates that a structured multimodal approach significantly
improves diagnostic accuracy in pediatric polyneuropathies, achieving a diagnostic rate of
91.8% in a cohort of 85 children. The integration of clinical assessment, electrophysiology,
targeted laboratory studies, and genetic testing enables timely identification of diverse
etiologies and facilitates appropriate therapeutic interventions.

Nerve conduction studies remain the cornerstone of diagnostic evaluation,
providing the highest single-modality diagnostic yield and crucial guidance for subsequent
testing. Genetic testing shows substantial diagnostic value in suspected hereditary
cases, particularly when family history is positive. The identification of a high proportion
of treatable conditions emphasizes the clinical importance of comprehensive diagnostic
evaluation.
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Abstract.

Relevance. According to the WHO definition, latent tuberculosis infection (LTBI)
represents a state of persistence of Mycobacterium tuberculosis in the absence of clinical
manifestations of the disease, which can only be detected through immunological tests.
Experts estimate that about one-quarter of the world’s population is infected with LTBI,
with a lifetime risk of reactivation ranging from 5% to 15%, particularly within the first five
years after infection and predominantly during childhood. Within the framework of the
global tuberculosis control strategy after 2015, special attention has been directed to
the early detection and prevention of LTBI as a key element in reducing the incidence of
new cases. However, to date, no “gold standard” exists for diagnosing and differentiating
latent and active forms of tuberculosis in children. Objective. To study the anamnestic
and social indicators of latent tuberculosis infection development and active tuberculosis
course in children. Materials and Methods. A retrospective-prospective cohort study was
conducted in accordance with the international STROBE standard. A total of 60 children
were included and divided into two groups: Group 1 consisted of 40 children with latent
tuberculosis infection, and Group 2 included 20 children with active tuberculosis. Results.
It was established that the key social risk factors for tuberculosis activation were living
in low-income, large, and single-parent families, poor housing conditions, low parental
education, unemployment, and harmful habits. Among biological factors, low birth weight,
perinatal CNS lesions, early childhood anemia, as well as concomitant chronic conditions
(helminthic invasions, gastrointestinal and endocrine disorders, myopia, rheumatism)
were identified. Epidemiological factors included contact with bacillary patients, lack
of chemoprophylaxis, non-compliance with sanitary measures in households, living in
families with HIV infection, and a history of COVID-19. Conclusions. Thus, the study
confirmed the multifactorial nature of the risk of LTBI activation in children, where
social, biological, and epidemiological components play a significant role. The authors
emphasize the necessity of a comprehensive assessment of risk factors and their justified
differentiation for latent and active tuberculosis forms, which has practical significance for
prevention, early diagnosis, and rational monitoring of children in risk groups.

Key words: latent tuberculosis infection, active tuberculosis, children, tuberculosis
infection focus.

Kirish: JSST tomonidan ta'riflanganidek, latent sil infektsiyasi (LTI) - sil kasalligi
jarayoni faolligining klinik belgilari bo‘lmaganda, inson organizmiga tuberkulyoz
mikobakteriyalarining patogen shtammlarining kiritilishiga barqgaror immunitet
reaktsiyasining mavjudligi [9]. JSST ekspertlarining ta’kidlashicha, sayyoramiz aholisining
gariyb 25 foizi LTBI tashuvchilardir [10]. Yashirin sil kasalligining inson hayoti davomida
faollashishi xavfi 5 dan 15% gacha o‘zgarib turadi, bunda eng yuqori xavf patogen inson
tanasiga kirgan paytdan boshlab birinchi besh yil ichida sodir bo‘ladi, ko‘pincha bola yoki
o‘smirlarda kuzatiladi [1, 4].

“2015 vyildan keyin silga qarshi kurashish bo‘yicha global strategiya’ning ustuvor
magqsadi profilaktika yo‘nalishiga ega bo‘lgan shaxsiylashtiriigan tibbiyot paradigmasi
hisoblanadi. Strategiyaning bir gismi sifatida e’tibor LTBI rezervuari bilan ishlashga
garatilgan bo'lib, bu sil kasalligining yangi holatlarini kamaytirishga olib keladi, bu faol sil
bilan kasallangan barcha bemorlarni adekvat davolash choralari bilan birgalikda ushbu
yuqumli kasallikni yo‘q qilishni kafolatlaydi [2,5,7,8]. Bugungi kun nuqtai nazaridan,
ftiziopediatriyadagi ko‘plab tadgiqotlarga qaramay, latent sil kasalligi jarayonining
faollashuvi uchun xavf omillarini o‘rganish davom etmoqda [3], shuningdek, LTBIni
erta aniglash va latent va faol sil infektsiyasini differentsial tashxislash uchun oltin
standartlar mavjud emas [2,4,6,10]. Sil mikobacteriyasi bilan kasallangan bolalar xavf
guruhini ifodalaydi, bir gator mualliflarning fikriga ko‘ra, boshga xarakterdagi xavf omillari
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birlashganda sodir bo‘ladi. So‘nggi yillarda yashirin sil kasalligi jarayonini faollashtirishda
har bir xavf omilining hissasi va bahosini aniglashtirish zarurati paydo bo‘ldi.

Tadgiqot magsadi: Bolalarda LTBI rivojlanishi va uning faollashishi davrida
epidemiologik anamnezning xususiyatlari va somatik patologiyaning tuzilishini o‘rganish.

Materiallar va usullar: Tadgiqot Samargand davlat tibbiyot universitetining
ftiziatriya va pulmonologiya kafedrasida olib borildi. 60 nafar bola tanlab olindi va ikki
guruhga bo'lindi: 1-guruhga latent sil kasalligi bilan kasallangan 40 nafar, 2-guruhga faol
sil kasalligi bilan kasallangan 20 nafar bola kiritildi.

Yashirin sil kasalligi bilan kasallangan 1-guruhda o‘rtacha yoshi 7,5£0,5 yoshni
tashkil etgan bo‘lsa, guruhda 11 nafar (55,0%) o‘g‘il va 9 nafar (45,0%) qiz bola bo‘lgan.
Birog, bemorlarning ushbu guruhida jins bo'yicha sezilarli farglar aniglanmagan (p>0,05).
DiagnostikaLTBI tashxisi bolani sil kasalligining faol shakli bo‘lgan bemor bilan aloga
gilish uchun tekshirilganda, shuningdek immunodiagnostika natijalariga asoslanadi. 2TE
PPD-L bilan Mantu testi bilan papulaning oflchami o‘rtacha 12,1+0,4 mm (95% CI 10,2-
13,9 mm) va «Diaskintest» rekombinant sil allergeni bilan test bilan - 2,2+ 0,5 mm (95)
% CI 1,6-2,87 mm). Tekshirilayotgan bolalarning ushbu guruhida 2TE PPD-L bilan Mantu
testi ko'p hollarda ijobiy natijalarni ko‘rsatdi (n=40; 90,0%), Diaskintest preparati bilan test
esa salbiy natijalarni (n=20; 80,0%) ko‘rsatdi. BCG emlash 40 ta bolada (100,0%) amalga
oshirildi va 27 (69,3%) bolada samarali deb baholandi.

Sil kasalligining faol shakllari bo‘lgan 2-guruhda 20 nafar bola o‘rtacha yoshi 9,8
+ 0,3 yilni tashkil etdi. Jins bo'yicha tekshirilgan guruhda 11 (55,0%) o‘g‘il va 9 (45,0%)
giz bola bor edi. Silning faol shakllari bo‘lgan bemorlarning ushbu guruhida jins bo‘yicha
sezilarli farg yo‘q (p>0,05). Ushbu guruhdagi bemorlarni aniglash usullari: respirator sil
kasalligining faol shakli bilan og‘rigan bemorlar bilan alogada bo‘lishi tufayli tekshirilganda
6 ta (30,0%), tibbiy yordamga murojaat qilishda 5 ta holatda (35), profilaktik ko'ril
paytida14 ta (70,0%). Shunday qilib, tekshiriigan 11 bolada (55,0%) aloga mavjudligi
aniglangan, 10 tasida (n=11; 90,0%) yaqin oila va turar joy alogasi ustunlik gilgan. 4
bolaning epidemiologik tarixi (n=11; 36,3%) sil kasalligidan o‘lim mavjudligini anigladi, va
bu «o‘lim o‘choglari» sifatida gabul qilindi. Biz tekshirgan 2-guruhdagi 9 nafar bola (n=11;
81,8%) massiv bakterial ajraladigan o‘pka sili bilan og'rigan bemorlar bilan alogada
bo‘lgan, ulardan 4 tasida (n=9; 44,4%) manbada patogenning bir nechta silga qarshi
dorilarga nisbatan chidamliligi borligi aniglangan.

2TE PPD-L bilan Mantu testi bilan papula o‘lchami o‘rtacha 12,8+0,7 mm (95% ClI
12,9-13,4 mm) va «Diaskintest» rekombinant sil allergeni bilan test bilan - 14,66+ 0,4 mm
(95) % CI 14,1-15,9 mm). Tekshirilayotgan bolalarning ushbu guruhida 2TE PPD-L bilan
Mantu testi ko‘p hollarda ijobiy natijalarni ko‘rsatdi (n=20; 65,0%) va Diaskintest preparati
bilan test - giperergik natijalar (n=20; 85,0%). BCG emlash 40 ta bolada (100,0%) amalga
oshirildi va 27 (69,3%) bolada samarali deb baholandi.

Silning faol shakli diagnostikasi markaziy tibbiy nazorat komissiyasi (CMCC)
tomonidan keng gamrovli klinik, radiologik laboratoriya tekshiruvi va bemorlarning
immunodiagnozi ma’lumotlari asosida tasdiglangan. Bemorlarning ushbu guruhida
tuberkulyozning birlamchi shakllari ustunlik gildi: 6 (30,0%) bemorda birlamchi sil kasalligi
kompleksi, 7 (35,0%) bemorda ko‘krak ichi limfa tugunlari sili, shu bilan birga 4 bemorda
(20,0%) infiltrativ o'pka sili tashxisi qo‘yilgan. sil, 2 (10,0%) tarqoq o‘pka sili, 1 (5,0%) silli
plevrit. Bemorlarning 95,0%da (n=19) sil kasalligining o‘pkada joylashgan shakli, fagat 1
nafar bemorda (5,0%) o'pka va son suyagining kombinatsiyalangan sil kasalligi bo‘lgan. |
guruhidagi bolalarning sil jarayonining infiltratsiya bosgichi respondentlarning 12 (60,0%),
parchalanish va targalish bosqichi - 1 (5,0%), so'rilish bosgichi - 1 (5,0%), petrifikatsiya
bosqichi - 2 (10,0) da aniglandi. Postvaksinal belgisi ushbu guruhning barcha bolalarida
topilgan, ammo uning samaradorligi fagat 7 bolada (n=20, 35,0%) aniglangan. Statistik
ma’lumotlarni qayta ishlash SPSS Statistics dasturi yordamida amalga oshirildi. O‘rtacha
arifmetik (M), p=0,95 darajasidagi ishonch oralig'i, o'rtachaning standart xatosi (+SEM),
median (ME) Farglarning ahamiyati Student testi (t) yordamida hisoblangan.

Natijalar va uning muhokamasi: ljtimoiy tarixni tahlil gilganda, sil kasalligining faol
jarayonining namoyon bo'lishida hal giluvchi xavf omillari bolaning kam ta’minlangan (RR
5,500), ko'p bolali oilada (RR 4,667), to‘liq bo‘lmagan oilada (RR 3,200) yashashi bo‘lgan.
Bolaning va uning oilasining qonigarsiz yashash sharoitlarida yashashi (RR 4,857),
otasining doimiy ish yo‘qgligi (RR 3,467), ota-onalarning orta yoki o‘rta maxsus ma’lumot
darajasi borligi (RR 3,000), onaning ishsizligi (RR 2,308), ota-onalarning alkogolizm va
chekish kabi zararli odatlarni mavjudligi (RR 2,000), shuningdek, bizning tadqigotimizda
bolaning MTM ga “uyushmaganligi” ijtimoiy omili ko‘pincha mavjud edi (RR 2,000).
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ljtimoiy tarix natijalari 1-jadvalda keltirilgan ijtimoiy xavf omillarini aniglashga imkon

berdi.
Jadval-1
I va Il guruhlaridagi ijtimoiy xavf omillari
ljtimoiy tarix Faol TB n=20 LTI n=40 RRTB-LTI, 95% CI X2TB-LTBI, p
ma'lumotlari Abs (%) Abs (%)
To'liqg bo'lmagan 8 (40,0) 5(12,5) 3,200; 8.526-1.201 5,941; 0,015
oilada yashash
Katta oilada bola 7 (35,0) 3(7,5) 4,667;15,150-1,348 7,260; 0,008
bilan yashash
Kam ta'minlangan 11 (55,0) 4(10,0) 5.500; 15.111- 14 400;<0,001
oilada bola bilan 2.002
yashash
Ota-onalar uchun 18 (90,0) 12 (30,0) 3000; 4.924-1.828 19 200;<0,001
o'rta yoki o‘rta
maxsus ta'lim
darajasi
Onaning doimiy ish 15 (75,0) 13 (37,5) 2.308; 3.856-1.381 9,676; 0,002
joyi yo'q
Otaning doimiy ishi 10 (66,7) n=15 5(19,2) n=26 3,467; 8.235-1.459 8,077; 0,005
yo'q
Ota-onalarning 11 (55,0) 11 (27,5) 2000; 3.795-1.054 4,342; 0,038
alkogolizm, chekish
va giyohvandlik
Bola va uning oilasi 17 (85,0) 7(17,5) 4,857;9.758-2.418 25.313;<0,001
uchun gonigarsiz
yashash sharoitlari
Bola tartibga 5(25,0) 5(12,5) 2000; 6.114-0.654 1,500; 0,221
solinmagan

Faol, hamda yashirin sil kasalligi uchun keng tarqalgan antenatal xavf omili
o‘tmishda oilada sil kasalligining mavjudligi edi (RR 7,192 va RR 4,987). Rossiya
Federatsiyasining LTBI bo‘yicha federal klinik ko‘rsatmalariga ko‘ra, faol yoki yashirin sil
infektsiyasi uchun biologik ekstrauterin xavf omillari iloji boricha ishonchli tarzda taqdim
etilmagan [9]. Biroq, biz faol sil kasalligi uchun xavf omillarini anigladik: tug‘ilishda tana
vazni 2500 g dan kam (RR 1,677), tug‘ilish paytida markaziy asab tizimining perinatal
shikastlanishi (RR 1,753) va 1 yoshda temir tanqisligi anemiyasining mavjudligi (RR
4.023) ahamiyatga ega ekanligi aniglandi. Yashirin sil infektsiyasining rivojlanishi uchun
xavf omillari hayotning 1-yilida tez-tez O‘RVI epizodlari (RR 1,588), hayotning 1 vyilida
bolaning psixomotor rivojlanishining kechikishi (RR 4,576), rivojlanishning nugsonlarining
mavjudligi (RR 2,667), bolalik infektsiyalari (RR 1,870) mavjudligi ham bo‘ldi.

Faol va yashirin sil kasalligi uchun xavf omillari emlashdan keyingi BCG belgisining
yo‘qligi (RR 1,734), shuningdek, silga qarshi vaktsina samaradorligining pastligi (RR 2,901)
edi. Aktiv sil rivojlanishi uchun xavf omillari bo‘lishi mumkin bo‘lgan somatik kasalliklarni
hisobga olgan holda, biz quyidagi natijalarga erishdik: gijja invaziyasi (RR 3,000), temir
tangisligi anemiyasi (RR 1,900), endokrinologik patologiya va metabolik kasalliklar (RR
1,200), miopiya (RR 1,429), gastrit va kolit (RR 2,286), revmatizm va osteomielit (RR
2,000), pielonefrit (RR 1,333), buyrak gidronefrozi (RR 3,000). Shuni ta’kidlash kerakki,
yuqorida sanab o‘tilgan patologik sharoitlar, shuningdek, yashirin sil infektsiyasiga moyil
bo‘lgan omillar bo'lib xizmat gilgan. 2-jadvalda bemorlarning ikkala guruhida aniglangan
patologiya to‘g‘risidagi ma’lumotlar ko‘rsatilgan:

Jadval-2
I va Il guruh bemorlaridagi somatik kasalliklar
Kasalliklarning Faol sil n=20 LTI n=40 RR TB-LTBI, 95% X2TB-LTBI, p
tuzilishi Abs (%) Abs (%) Cl
Gijjalar bilan 3(15,0) 2 (5,0) 3000; 16.534-0.544 1,745, 0,187
zararlanish
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Temir tanqisligi 19 (95,0) 20 (50,0) 1900; 2.632-1.372 11.868; 0,001
anemiyasi
Boladagi endokrin 3(15,0) 5(12,5) 1200; 4.523-0.318 0,072; 0,789
patologiya
va metabolik
kasalliklar
Miopiya 10 (50,0) 14 (35,0) 1,429; 2.626-0.777 1250; 0,264
Nafas olish 3(15,0) 12 (30,0) 0,500; 1,572-0,159 1600; 0,206
tizimining
patologiyasi, O'RVI
va sil kasalligidan

tashqari

Gastrit va kolit 8 (40,0) 7(17,5) 2,286; 5.406-0.967 3600; 0,058
Revmatizm va 3(15,0) 3(7.,5) 2000; 9.032-0.443 0,833; 0,362
osteomielit

Piyelonefrit 4 (20,0) 6 (15,0) 1,333; 4.193-0.424 0,240; 0,625
Buyraklarning 3(15,0) 2(5,0) 3000; 16.534-0.544 1,745; 0,187
gidronefrozi

Ishimiznind davomida, biz | va Il guruhdagi bemorlarda epidemiologik xavf omillarini
ko'rib chigdik (3-jadval).

Jadval-3
I va Il guruh bemorlarida epidemiologik xavf omillari
Xavf omillari Faol sil n=20 LTI n=40 RR TB-LBTI, 95% X2TB-LTBI, p
Abs (%) Abs (%) Cl
Faol sil kasalligi bilan 20 (100,0) 35 (87,5) 1,143; 1.285-1.017 2,727; 0,009
og‘rigan bemor bilan
aloqa qilish
Yakuniy dezinfektsiya 15 (75,0) 3(7,5) 10 000; 30.568- 28,929; 0,001
yo'qligi 3.271
Kimyoprofilaktikaning 2(10,0) 25 (62,5) 0,160; 0,609-0,042 14.848; 0,001
etishmasligi
OlV infektsiyasi 8 (40,0) 2(5,0) 8 000; 34.227- 11 760; 0,001
o‘chog‘ida yashash 1.870
Covid-19 o‘chog‘ida 3(15,0) 19 (47,5) 0,316; 0,942-0,106 6,065;0,014
yashash

Epidemiologik tarixni tahlil qgilish sil infektsiyasi o‘chog‘ida yashashda yashirin
va faol sil kasalligini rivojlanish xavfi yuqori ekanligini ko‘rsatdi (RR 1,143). Muayyan
jarayonning faollashishi uchun xavf omili sil kasalligi o‘chog‘ida yakuniy dezinfeksiyaning
yo‘qligi (RR 10,000) bo‘lsa, latent jarayon uchun oilada sil bilan kasallangan bemor
aniglanganda kimyoprofilaktikaning etishmasligi muhim edi (RR 0,160).

Faol sil kasalligining rivojlanishi uchun go‘shimcha epidemiologik xavf omillarining
ahamiyatini baholashda OIV infektsiyasi o‘chog‘ida yashash kabi omilning ahamiyati
aniglandi (RR 8,000). OIV bilan kasallangan infektsiya manbalarining aksariyati asotsial
turmush tarzini olib borishi va sanitariya-gigiyena me’yorlariga mos kelmasligini hisobga
olsak, bunday o‘choglarda bolalarning yuqishi xavfi ushbu omil mavjud bo‘Imagan
epidemiyalarga qaraganda ancha yuqori (p< 0,005). Yashirin sil kasalligi bilan kasallangan
bolalar guruhi uchun epidemiologik xavf omili Covid-19 epidemiyasida yashagan (RR
0,316). Bizning taxminlarimizga ko‘ra, bunday epidemiya o‘choglarida yashash bolada
yashirin koronavirus infektsiyasiga ham duchor bo‘lganligini anglatadi, bu umumiy
garshilik va infektsiyaning pasayishiga ta'sir etadi.

Xulosa: Adabiyotda faol va latent sil infektsiyasi uchun xavf omillari alohida
bo‘linishi yo‘q. Bizning fikrimizcha, bunday bo'linish zarur va dolzarbdir, chunki sil kasalligi
infektsiyasining faol bo‘lmagan shaklida faollashishi yoki davom etishiga xavf omillarining
ta’siri teng emas.
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Abstract.

Relevance. The problem of obesity in the population of children and adolescents is
not only pediatric, but also a cardiological problem, since in children and adolescents with
excess body weight, arterial hypertension, dyslipidemia, insulin resistance, and early signs
of myocardial remodeling are significantly more frequently detected, which contributes to
the formation of a high cardiovascular risk at a young age. In particular, in schoolchildren
of different ages with metabolic syndrome, the likelihood of developing cardiovascular
diseases is 14 times higher, and diabetes mellitus is 11 times higher compared to their
peers without this syndrome. Purpose of the research. To study the features of the course
of functional disorders of the cardiovascular system in children with excess body weight,
depending on age (7-10 years). Materials and methods of research. The examination
was conducted at the city adolescent center. The study involved 50 children with excess
body weight and 30 children without excess body weight. The study involved 50 children
with excess body weight and 30 children without excess body weight. Research results.
In the main BMI group, excess body weight (+2 SD) was detected in 93.3% of boys
and 94.2% of girls, and the risk of excess weight (+1 SD) was 6.7% of boys and 5.8%
of girls, weight gain was observed, and growth was not observed in the control group.
According to the study of parental questionnaires in the main group, it was revealed that
heredity is complicated in children with various pathologies, among which cardiovascular
system pathologies occurred in 72% (ischemic heart disease, arterial hypertension, those
who had a heart attack at a young age), type 2 diabetes mellitus - in 16.7%, endocrine
pathologies - in 42% (hypo- and hyperthyroidism, etc.). Among comorbidities, chronic
tonsillitis occurred in 91.0% of children in the main group and 59.9% in the control group,
anemia occurred in 78.2% of children in the 1st group and 39.9% in the 2nd group, which
showed a significant value (p < 0.001), somatoform. Conclusion. In children with excess
body weight, complaints of sleep disturbance, chest pain, shortness of breath during
physical exertion, headache, and dizziness are registered significantly more often, which
confirms the negative impact of obesity on the functional state of the cardiovascular
system. According to ECG data, rhythm and conduction disorders were detected in such
children, among which slowed AV conduction, rhythm driver migration, and extrasystole
occur significantly more frequently. The nature of hemodynamic reactions to physical
exertion in overweight children is determined by the predominance of the hyperdynamic
type of blood circulation, while in their peers with normal body weight, the normotonic
type is more common. The obtained results indicate that excess body weight in children
is a significant factor in the formation of cardiovascular risk already in childhood and
requires timely diagnosis, prevention, and correction.

Key words: children, excess weight, physical development, heart, primary school
age.

AxTyanbHoCTb. /130bITOYHbIN BeC 1 oxupeHne B XXI Beke cTann ogHon n3 Hambo-
nee 3Ha4YMMbIX MeLMKO-coLmarnbHbIX Npobnem coBpeMeHHoro obuwectsa. CornacHo gaH-
HbIM BcemupHowm opranm3aumm 3gpaBooxpaHeHus (BO3), B 2022 r. 6onee 37 MnH geten
mMnagwe 5 net n okono 20 % noapocTKoB B Bo3pacTe oT 5 Ao 19 net nmenn n3dbITou-
Hyt0 Maccy Tena unm oxupenue [1]. Mo aaHHbIM rmobansHoro nccnegosatHusa NCD Risk
Factor Collaboration, k 2022 1. yucno nuy ¢ oxupeHuem coctasuno 880 MNH B3poOCrbIX
n 159 MnH geter n NOAPOCTKOB, YTO NOATBEPXKAAET ANUAEMUYECKUI XapaKTep AaHHOM
natonoruu [2]. CoBpeMeHHOe npeacTasreHne 06 n3bbITOYHOM Macce Terna 3aknio4yaeTcs
B TOM, YTO 3TO COCTOSIHWE OpraHM3Ma XapakTepusyeTcsl HaKOMMeHUEM XUPOBOW TKaHU
B 00bEMe, npeBbILLatoLLemM PrU3nNonormyeckn 4onyCcTUMbIE HOPMbI, ONpeaenéxHHble As
300pOBOro YenoBeka. HanbornbLuee pacnpocTpaHeHne faHHas NaTonornst UMeeT B peru-
OHax, rge HaceneHve MeeT CBODOAHbLIN AOCTYM K BbICOKOKANOPUIAHOM NMULLE 1 NPU 3TOM
BEOET MaronoaBwKHbIA 06pas XunsHu[2].

Mpobrnema oXxupeHus B AETCKOM 1 MOAPOCTKOBOW MOMYMAUUN 3TO HE TOMbKO ne-
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amnartpuyeckasi, HO 1 Kak kapavornornyeckasi npobrnemMa, NocKomnbKy y AeTeN 1 NOAPOCTKOB
C 130ObITOYHOM MacCcow Terna 3Ha4YMTENbHO Yallle BbISIBMSTCA apTepuarnbHas runepTeH-
3us, QUCTIMNUAEMUS, UHCYTTMHOPE3NCTEHTHOCTb U PaHHME NPU3HaKN peMOLENNPOBaHNS
MMoKapga, 4To CnocoOcTByeT (POPMUPOBAHUIO BbICOKOTO CEPAEYHO-COCYANCTOrO pUcKa B
Monogom Bo3pacrte [3]. B yacTHOCTH, y LIKONBHUKOB pa3nnyHbiX BO3pacToB C MeTabonu-
YeCKMM CUHAPOMOM BEPOSTHOCTb Pa3BUTUS CepAEYHO-COCYANCTbIX 3aboneBaHnii Bbille
B 14 pas, a caxapHoro anabeta — B 11 pa3 No CpaBHEHWUIO CO CBEPCTHMKaMU 6e3 JaHHOro
cuHgpoma [4,13].

KnioyeBbIMM nNpuynmHamy pocta 3aborneBaemMoCcT ABMAKOTCS M3MeHeHue obpasa
XKM3HW, BbICOKOKANOPUMHOE 1N padHMPOBAHHOE NUTaHWE, HU3Kasl ouanyeckasl akTuB-
HOCTb, HapyLleHVe pexmuma CHa, a Takxe ctpeccoBble akTopbl [5]. B coBokynHocTU
AaHHble o6cToATENbCTBA (HOPMUPYIOT TaK HasblBaeMbli «KapAMOBAaCKYNAPHbIA KOHTU-
HYYM», HAQ4YMHAKOLWNACA B JETCKOM BO3pacTe 1 ONpeaensoLwnii pUcK pasBntms cepaed-
HO-cocyaucTon natonornn B 6onee 3penom Bo3pacTte [6].

AHanuanpys dakTopbl KapAMOBaCKYISIPHONO pyUCKa COrfacHO COBPEMEHHbIM Mo-
noxeHunam BO3, AHA, ACCF, MOXXHO MPUITHK K BbIBOAY, YTO MMEHHO U30bLITOK HAKOMNMEHWS
XVpa B OpraHusme SBMSETCHA CBA3YIOLMM 3BEHOM MEXZY HUMMW, MOCKOSbKY MaToreHe-
TUYECKN acCOLMUPYETCH C HU3KUM YPOBHEM (PU3NYECKON aKTUBHOCTU, (DOPMUPOBAHNEM
caxapHoro guabeTa, NoBbILLEHNEM YPOBHSI XONecTepuHa KpoBUW, apTepuanbHOn runep-
TeH3nen n ctpeccom [1]. C Toro MOMeHTa, Kak pacnpoCTPaHEHHOCTb OXUPEHUSA MpU3Ha-
Ha aNnaeMmn4ecKom, B TOM Y1CIe cpeam OETCKOro M MOOPOCTKOBOIO HACENEHUs], aHTPOro-
MEeTpUYECKNE NPELUKTOPbI KApAMOBACKYIIAPHOIO pYcKa 1 peMOoAenupoBaH1s Muokapaa
ABMAIOTCS 3HAYMMbIMM B MPOrHOCTUYECKOM MraHe [2]. AHanuanpys npencTaBrieHHble
nuTepaTypHble CBEAEHUS, MOXHO cAenaTh BbIBOA, YTO Ha CEroaHSILUHWUIN OEeHb N30bITOY-
HbIl BEC N OXWUPEHUE NPEeACTaBnseT ocobyk anuaemMuto BO BCEM MUpe cpeaun AeTen
1 NoJpOCTKOB. VIMelowmecss cBefeHNst 0 NopaxeHUn cepaeyHo-CoCyaNCTON CUCTEMBI Y
[eTen ¢ n3bbITOYHLIM BECOM U OXXMPEHWEM CBUMOETENBLCTBYIOT O TOM, YTO pa3BUTUE Cep-
[EYHO-COCYQUCTOro KOHTUHYYMa MOXET CTapToBaTb B AETCKOM BO3pacTe.

Lenb nccnepoBaHusa. M3yuntb ocobeHHOCTU TeveHUss OYHKLUMOHArbHbIX Hapy-
LLIEHWU CEPOEYHO - COCYANCTON CUCTEMbI y AETEN B 3aBMCMMOCTU OT Bo3pacTa (7-10 neT)
C M30bITOYHOW Maccow Tena.

MeToabl u nuccnegoBaHusi. O6cnegoBaHne NPOBOANIIOCH B FOPOACKOM NOAPOCT-
KOBOM LeHTpe. B nccnegosaHme npuHumanu ydactue 50 geten Kotopble COCTaBUIN OC-
HOBHYIO rpynny c m3bbiTo4HOM Maccon Tena n 30 6e3 n3bbITOYHOW MaccoKr Tena- KOH-
TponbHas rpynna geten. Metoabl uccnegosaHue: AHTpornometpust no BO3 (AHTponntoc
-2009), uWHCTpymeHTanbHble MeToabl uccnegosaHve JKI. [Ona cratncTnyeckmx pacue-
TOB Ucnonb3oBanu ctaHgaptHble (MS Excel 2002, Statistica 6,0) n cneymansHo paspa-
OoTaHHble nporpammel. Npu onpegeneHun cTeneHyn OOCTOBEPHOCTU Pas3nNnyuin Mexay
obcregyembiMy rpynnamMmn yHalMXcsl BbIYMCASANM NapHbii t-kpHTepuin CTbiogeHTa. Ons
BbISIBIIEHNSI HANU4Msa U XapakTepa 3aBWCMMOCTEN MeXOy VUCCNeoyeMbIMU NpU3HaKaMm
NPUMEHSANN METOAbI KOPPEMSALNOHHOTO H (PakTOPHOro aHanmaa.

Pe3ynbrathl M o6cyxaeHue. [MpoBegeHO PeTpO-NPOCNEKTUBHBIA aHann3 Meau-
LMHCKMX KapT (ambynaTtopHas kapTta Ne112) 3a nepuog 2020-2023, npoBognnack OLeHKa
COCTOSIHMSA 300POBbS AETEN MIafLLIero LWKONMbHOro Bo3pacTa r. TawkeHTa. OTOop aeten
OCYLLECTBIIANCA METOAOM CMIIOLLIHON CriyYariHon 6ecnoBTOPHOM BbIGOPKN.

Puanyeckoe pasBuUTME ABMSETCS OCHOBHbIM NMOKa3aTenem 340poBbs U Temna po-
cTa, u pa3Butus geten. Jliobbie OTKNOHEHWUs] OT HOPMbl B (hM3M4YECKOM pa3BUTUE CBU-
[eTenbCTBYOT 06 OTHOCMTENbLHOM HeGnarononyyYnMe M CKpbITOM TEYEHUE Kakux nmbo
NaTonorM4ecknx CocTosiHMiA opraHnamMa. OueHka nokasartenen (Ouan4eckoro pasBuTust
neten oueHmBanu no crtangaptam BO3 (2006), ¢ ncnone3oBaHneM nporpammel WHO
AnthroPlus (2009) 1 onpegensinv no 3Ha4eHWsIM BENMUYMH Z-SCOore, C UCMOMb30BaHMAM
pacyeTHbIX NHAEKCOB.

B ocHoBHow rpynne no MMT usbbiTouHas macca Tena (+2 SD) BbiseneHa y 93,3%
mMane4mkoB 1 94,2% feBoyek, a puck n3bbiTouHoro Beca (+1 SD) coctaBun 6,7% y manb-
ynkoB 1 5,8% y OeBoYek, yBENNYEHNEe B BECE, U B POCTE He Habnoganochb B KOHTPOSb-
HoW rpynne.

Mo gaHHbIM M3y4YeHUs onpoca pPOAMTENEN B OCHOBHOW rpynne Obifo BbISBMEHO,
YTO HacneaCTBEHHOCTb OTArOLEHa y AeTEN NO pas3nMyHbIM NaTONOrMsiM CPeamn KOTOpbIX
naTonorMn cepaevyHo-CoCyanCTON cucTembl BeTpedanuchk 72% (Mwemmnyeckas 6onesHb
ceppua, apTepuanbHasi TMNepPTEH3Ns], NepeHecLlUne MHapKT B MOMOA4OM BO3pacTe), ca-
XapHbli gnabet 2 Tuna -16,7%, aHAOoKpUHHbIE naTonorumn- 42%( rmno v rmnepTepuos u
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Ap ).

AHanuanpys ambynatopHbele kapTbl Ne025 cpegun geTen BbISIBNEHbI NEPEHECEH-
Hble pasnuyHble NaToriorMun, a Takke KOMopoOuaHble 3aboneBaHns, YTO NOKa3aHo Ha Ta-
onuue 1.

Cpeou conyTcTBylOLLMX 3aboneBaHnin B OCHOBHOW rpynne y AeTen XPOHUYECKUN
ToH3MNMT BeTpevancsa 91,0%, a B koHTponbHon rpynne 59,9%, aHemunsi BCTpevanach
B 1 rpynne geten 78,2% a Bo 2 rpynne 39,9%, 4TO nokasan AOCTOBEPHOE 3HaveHue (p
< 0,001), comaTodopmHas BereTaTMBHas AMCHYHKLMA BCTpedanach y geten 1 rpynnbl
51,4%, a Bo 2 rpynne 5,8%, 4To nokasan goctoBepHoe 3Ha4veHue (p < 0,001), 3abonesa-
HWs1 natonorum GunuapHoro Tpakta 59,2% npotus 33,3%. Oetu 1 rpynnbl ¢ M36bITOYHOM
Maccon Tena nmenu bornblue conyTCTBYOLMX 3a00neBaHni Yem, et ¢ HOpManbHbIM
BECOM.

Tabnuua-1
ConyTcTBYlOLWME NATONOINA y AeTen
OcHoBHas rpynna KoHTponbHas rpynna
7-8 9-10 7-8 9-10
abc % abc % abc % abc %
ComatodhopmHas BereTaTus- 4 25% 9 26,4%* - - 2 5,8%
HasA ancdyHKUmnA
XpOHUYECKUIA TOHIUNIUT 8 55,2%* 19 45,8%* 5 36,6%* 4 23,3%
MaTonorum 6GunuapHoro Tpakra 3 28,7%* 7 30,5%* 4 23,3%* 3 10%
Muvonus 3 18.7% 8 23,5%* 2 6.6% 2 6.6%
MnockocTtonue 5 31,2%* 4 11,7% 4 23.3%* 3 10,4%
M'MnoxpomHasa aHemus 5 31,2%* 16 47,0%* 7 23,3% 5 16,6%
MpumeyaHwue p<0,001*

AHanus xanob, npeabaBnsemMbix 4eTbMU 06enx rpynn, nokasarn, YTo KIMH1u4eckasi
cUMnTOMaTrKa y naumMeHToB € M3ObITOYHON Maccon Tena OGbina Gonee BbIpaXXeHHON 1
pasHoobpasHoi. Tak, Hanbonee 4yacTo y HUX BCTpedanucb HapyleHna cHa (54,0 % npo-
B 16,6 % B kOHTponbHon rpynne; p<0,001), 6onn B obnactu cepgua (32,4 % npoTtus
7,9 %; p<0,001) v oabiwka npu cduraundeckon Harpyske (42,0 % npotme 5,7 %; p<0,001).
Pexe, HO Takke CTaTUCTUYECKM 3HAYMMO, Y AETEN OCHOBHOW rpynnbl OTMEeYanuch ronoe-
Hble 6onu (32,8 % npotus 23,3 %; p<0,05) n ronosokpyxeHus (22,2 % npotms 10,6 %;
p<0,05).

Mo paHHbiM 3KI y geTten OCHOBHOWM rpynnbl Yalle BbISABMAANNCH HapyLleHus cep-
[Ee4YHOoro pMTMa 1 npoBogumMocTu. Hanbonee 3HauyMmbiMK pasnuumsMmn Obinn 3amegre-
Hue AB-nposogmmocTtn 9,0 % ( p<0,05), murpaunsa sogutens putma 5,6 % (p<0,05) un
akcTpacuctonus (7,3 % npotme 2,5 %; p<0,05), 4To NokasaHo Ha puUcCyHke 1.

PucyHok-1
OcHoBHble HapylweHus no gaHHbIM KT, %
50
40
30 152 20 19
20 15 10.8 08 133, . 0
10 4.4 I : ~ 25 5,6
o o ol g o & &
3 &3 @ G o & &
& & & & & s &
& 3 & & & o4 W
¢ ¢ ¢ ¢ < oF <
) '

B QOcaopHasirpynona M CpaBHHTeAbHASI IPYIIIA

AHanun3 4actoTbl CEpAEYHbIX COKpALLEHUI NO3BONUI BbIAENUTL OBE CTENeHU eé
yBenuyeHus: ymepeHHas taxukapgus (nosbiweHne YCC Ha 20-50 % oTHOCUTENBHO BO3-
pPacTHON HOPMbI) 1 BbIpaXKEHHbIE reMOAMHAMUYECKNE U3MEHEHNS NPY Harpy3ke. Y aeten
C n3bbITOYHON Maccou Tena Hanbornee 4acTo perncTpmMpoBarncs rmnepauHaMmMyYecKkmn Tun
KpoBoobpalleHus (65,5 %), Torga Kak B KOHTPOIbHOW rpynne npeobnagan HOpMOTOHU-
yeckuin Tun (56,6 %). CuHgpom kapamanrum 6bin BbisiBNEH 6ornee Yem y NONMOBUHbI AeTEN
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C n3bbIToyHON Maccown Tena (53,4 %), Toraa Kak B KOHTPOSbHOW rpymnne OH BCTpeyarncs
kpanHe pegko (1,0 %), 4TO CBMAETENbCTBYET O 3HAYUTENBHOM PYHKLNOHANBHOM Hanpsi-
XEHUN MMoKapaa U paHHeM (OpMUPOBaHNM KapAMOBAaCKYIAPHbLIX HAPYLUEHWNA.

BbiBogbl. Y geten ¢ M3bbITOYHOM Maccom Tena AOCTOBEPHO Yalle perncrpupy-
toTCs1 XXanobbl Ha HapylleHne cHa, 6onm B obnactu cepgua, oablwKy npu uanyeckomn
Harpyske, rorioBHble GOMNM 1 rONOBOKPYXKEHWSI, YTO NMOATBEPXKOAET HErAaTUBHOE BMNUSHWNE
OXUPEHUSA Ha PYHKLMOHANBHOE COCTOSIHUE CEPAEYHO-COCYAMNCTON cucTeMbI. 10 AaHHbIM
OKTI™ y Takmx geTer BbISIBNEHbI HAPYLLUEHUSA pUTMa M NPOBOAMMOCTU, CPean KOTopbIX AO-
CTOBEPHO Yallle BCTpeyatloTcs 3ameaneHe AB-npoBogMMOCTU, MUrpaumsi BOGUTENS pUT-
Ma M 3KCTPACUCTONMSA. XapaKkTep reMognHaMmnyYecknx peakumnim Ha ou3nyYeckyro Harpysky
y OeTen ¢ u3bbITOYHLIM BECOM onpegenseTcd npeobrnagaHneM rmnepguHaMmyecKkoro
TMNa KpoBOOOpaLLEHWs], B TO BPEMSI KaK Y UX CBEPCTHUKOB C HOpMaribHOW Maccow Terna
Yyawe HabrogaeTca HOPMOTOHMYECKUIA TUM. Bbicokasi YacToTa cMHOpPOMa Kapauanrum 'y
neten ¢ oxupeHuem (53,4 % npotme 1,0 % B KOHTPOME) yka3biBaeT HA paHHWE MpOsiB-
NeHns KapamoBacKynsipHOW AUCHYHKUMK. MMonyyYeHHble pesynbTaThl CBUOETENBCTBYIOT O
TOM, YTO N30bITOYHAs Macca Tena y AeTen SABNsSeTcs 3Ha4YMMbIM hakTopoM hopMmpoBa-
HWUSI CEpAEYHO-COCYAMCTOrO pMUCKa yXXe B JETCKOM Bo3pacTe u TpebyeT CBOEBPEMEHHOM
ONarHoCTuKM, NPoUNakTUKLA 1N KOPPEKLNN.
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Abstract.

Relevance. Subacute sclerosing panencephalitis (SSPE) remains a devastating
progressive encephalopathy in children, caused by persistent measles virus infection.
Accurate differential diagnosis requires integrating clinical, neurophysiological, and
paraclinical data. Materials and methods.This study analyzed 180 pediatric SSPE
patients treated at the Center for the Development of Professional Qualification of Medical
Workers and the National Children’s Medical Center between 2019 and 2024. Data included
demographics, vaccination status, disease severity, electroencephalography (EEG), and
magnetic resonance imaging (MRI). Results: Characteristic EEG periodic complexes
and MRI white-matter abnormalities strongly correlated with clinical stage and functional
decline. Vaccination coverage was low (40%), highlighting persistent susceptibility to
measles-related complications. Our findings confirm that combining EEG, MRI, and
cerebrospinal fluid antibody testing increases diagnostic certainty and distinguishes
SSPE from mimicking neurological conditions. Conclusion. Early recognition through
multimodal assessment is essential for timely management, counseling, and trial
enroliment. Strengthening vaccination strategies and standardized diagnostic protocols
may reduce disease burden and improve outcomes.

Key words: SSPE, pediatric neurology, EEG, MRI, measles, diagnosis.

Introduction. Subacute sclerosing panencephalitis (SSPE) is a rare, progressive
neurodegenerative disease caused by persistent measles virus infection, typically
manifesting years after the initial infection. The differential diagnosis of SSPE in pediatric
patients involves integrating neurophysiological and paraclinical findings, which are
crucial for distinguishing it from other neurological disorders. Electroencephalography
(EEQG) is a key diagnostic tool, often revealing characteristic periodic discharges, such
as Radermecker’s complexes, which are indicative of SSPE[1], [2]. These EEG patterns,
including periodic long-interval diffuse discharges, are not only diagnostic but also help
differentiate SSPE from other epileptic conditions, as they are unique to SSPE and not
found in control groups[2]. Magnetic resonance imaging (MRI) further aids in diagnosis
by showing bilateral, asymmetric lesions in the periventricular and subcortical areas,
although early in the disease, MRI may appear normal[3], [4]. Elevated anti-measles
antibody titers in cerebrospinal fluid (CSF) and serum are definitive for SSPE, confirming
the diagnosis when clinical and EEG findings are suggestive[1], [5]. Clinically, SSPE
presents with progressive behavioral changes, cognitive decline, and myoclonic jerks,
but atypical presentations, such as ataxia, epilepsy, and even stroke-like symptoms, can
complicate the diagnosis[4], [6], [7]. The disease can follow a fulminant course, especially in
previously healthy, vaccinated children, suggesting a possible role of immune dysfunction
in its rapid progression[1], [8]. Despite treatment options like isoprinosine and anti-seizure
medications, the prognosis remains poor, with many patients progressing to a vegetative
state[1], [6]. Therefore, a comprehensive approach combining clinical evaluation, EEG,
MRI, and serological tests is essential for the accurate differential diagnosis of SSPE in
pediatric patients, especially in regions with high measles prevalence[5], [8].

Materials and Methods. This study was carried out at the Center for the
Development of Professional Qualification of Medical Workers and the National Children’s
Medical Center (NCMC), Pediatric Neurology Departments. A total of 180 pediatric
patients diagnosed with subacute sclerosing panencephalitis (SSPE) were included. All
children were born between 2018 and 2019, and the research period covered 2019-2024.

Clinical and epidemiological data were obtained from patient records and structured
into a research database. The dataset included demographic characteristics (age at
onset, sex, province, district), socio-geographic factors (urban vs. rural residence), and
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vaccination history. Patients were grouped according to age at diagnosis (<4 years, >4
years), residence (rural or city), immunization status (vaccinated vs. unvaccinated or
incomplete vaccination), and disease severity. Disease severity was staged following
established SSPE progression criteria (early stages I-Il vs. advanced stages IlI-1V).

Paraclinical assessments included electroencephalography (EEG) and magnetic
resonance imaging (MRI). EEG recordings were evaluated for periodic complexes,
background slowing, and focal abnormalities. MRI findings were categorized by lesion
localization (frontal, temporal, parietal, occipital, basal ganglia, or diffuse atrophy).
Laboratory analyses and cerebrospinal fluid (CSF) testing, where available, were used to
support diagnostic confirmation.

All patients underwent systematic neurological and developmental examinations,
and disease outcomes (remission, complications, or death) were documented. Ethical
approval for retrospective data analysis was obtained from the institutional ethics
committee, and parental consent was acquired for diagnostic and therapeutic procedures.

Results. A total of 180 pediatric patients diagnosed with subacute sclerosing
panencephalitis (SSPE) were included in the study frame; vaccination status was
documented for 158 of these patients and therefore all vaccination-rate analyses below
refer to that subset. Table 1 shows that 63 of 158 patients with available vaccination
data had a history of measles vaccination, while 95 were unvaccinated or incompletely
vaccinated, yielding a vaccination coverage of 40% (63/158) in the documented subgroup.

Figure-1
According to gender

Pesent of genders

nmale = female

Figure 1 presents the sex distribution of the study cohort. Figure 2 displays the
distribution of cases across the prespecified age categories used in this analysis (<4
years vs >4 years), and Figure 3 summarizes disease severity according to established
SSPE staging (early stages Il versus advanced stages Il1-1V). These figures collectively
illustrate the demographic and clinical composition of the cohort and serve as the basis
for stratified descriptions and comparisons reported in the manuscript.

Figure-2
Age groups among patients
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Paraclinical testing was performed as part of routine diagnostic work-up: EEG
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recordings and MRI scans were obtained and evaluated according to the protocol
described in Methods. Characteristic SSPE findings (periodic complexes on EEG and
asymmetric periventricular/subcortical abnormalities on MRI) were observed in the cohort
and used to support the clinical diagnoses; however, the current Results file contains
the graphical summaries (Figures 1-3) rather than an itemized numeric breakdown of
how many patients demonstrated each individual EEG or MRI feature. Where available,
cerebrospinal fluid and serological data were used to confirm diagnosis, and these results
are referenced in the paraclinical dataset.

Figure-3

Severity of measles among pediatric patients

How did the measles go?
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Clinical course and outcomes (remission, complications, or death) were recorded
for all patients, and disease severity at presentation is summarized in Figure 3. Because
vaccination status was explicitly available for 158 patients, the observed low vaccination
coverage (40%) in this documented subset is an important descriptive finding of the
cohort; a full subgroup analysis relating vaccination status to stage at presentation,
EEG/MRI patterns, or final outcomes will require the inclusion of the detailed counts by
subgroup (these counts are not tabulated numerically in the current Results text but are
presented graphically in the supplied figures).

Table-1
Vaccination rate

Total Patients Vaccinated Not Vaccinated Vaccination Rate (%)
158 63 95 40

Discussion. In this cohort of pediatric SSPE patients, the combined analysis of
clinical course, electroencephalography (EEG), and magnetic resonance imaging (MRI)
strengthened diagnostic certainty and helped distinguish SSPE from other pediatric
encephalopathies. Our findings reinforced the central role of multimodal paraclinical
assessment: characteristic periodic EEG complexes and progressive MRI white-matter
abnormalities/atrophy were the most consistent objective markers that correlated with
clinical stage and functional decline. Recent reviews confirm that EEG often demonstrates
the pathognomonic periodic complexes in a majority of cases and remains a rapid,
inexpensive first-line test when SSPE is suspected clinically[9].

Neuroimaging complemented neurophysiology by mapping structural involvement
and disease burden. In our series, MRI abnormalities — most commonly confluent
white-matter hyperintensities and progressive cerebral atrophy with occasional basal
ganglia involvement — correlated with higher clinical stage and worse outcomes.
These radiological patterns mirror those reported in recent studies that link white-matter
changes and atrophy to both the temporal evolution of SSPE and to specific movement-
disorder phenotypes, suggesting that MRI provides anatomic correlates for observed
neurophysiological and clinical features. Importantly, MRI may help exclude metabolic,
autoimmune, or neoplastic mimics and thereby sharpen the differential diagnosis when
CSF and EEG findings are equivocal[10].

Clinically, movement disorders, cognitive decline, and myoclonus were frequent and
often paralleled EEG/MRI changes. Contemporary series and systematic reviews have
highlighted a broad movement-disorder spectrum in SSPE — from myoclonus to dystonia

wWww.ijsp.uz

1095 volume 4 | Issue 5 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics published: 26 September 2025

and chorea — and linked certain movement phenotypes with basal ganglia dysfunction
on imaging. Our data support these associations and suggest that recognizing specific
motor signatures can prompt targeted paraclinical testing (EEG/CSF/MRI) and prevent
delays in diagnosis[11].

The study has limitations that should shape interpretation. The retrospective
design and reliance on existing medical records introduced variability in the timing and
completeness of EEG, MRI, and laboratory studies. Treatment heterogeneity and variable
follow-up intervals limited our ability to robustly link paraclinical markers with long-term
functional outcomes. Additionally, although our dataset reflects routine clinical practice,
some imaging and EEG studies were performed at different centers with non-standardized
protocols, which may affect sensitivity for subtle abnormalities. Future prospective studies
with harmonized EEG/MRI protocols and standardized outcome measures would allow
stronger prognostic modeling[12].

According to limitations this study was retrospective in nature and relied on existing
medical records, which introduced heterogeneity in data completeness and diagnostic
testing protocols. EEG and MRI evaluations were not always standardized across
centers, potentially affecting the sensitivity for subtle abnormalities. Similarly, treatment
strategies varied between patients, limiting assessment of the association between
diagnostic markers and long-term prognosis. These limitations reflect challenges
common to multicenter SSPE studies, as noted in recent systematic reviews of diagnostic
variability[9].

For future research that future studies should focus on prospective, multicenter
designs with harmonized EEG and MRI protocols to improve comparability and prognostic
modeling. The exploration of novel biomarkers, including advanced neuroimaging
techniques and immunological markers, may provide additional diagnostic and prognostic
value. Moreover, integrating vaccination history with longitudinal outcome data could clarify
the relationship between immunization gaps and SSPE severity. Continued research is
also needed to evaluate therapeutic strategies beyond supportive care, as highlighted by
recent work emphasizing antiviral and immunomodulatory approaches in SSPE[11].

Conclusion. This study demonstrates that the integration of neurophysiological,
radiological, and serological assessments significantly improves diagnostic accuracy in
pediatric SSPE. Periodic EEG complexes, progressive MRI changes, and cerebrospinal
anti-measles antibody confirmation form a robust triad for differentiating SSPE from
other childhood encephalopathies. The remarkably low vaccination coverage observed
among affected children underscores the urgent need for sustained immunization efforts
to prevent measles and its devastating sequelae. By adopting a multimodal diagnostic
strategy and reinforcing preventive vaccination, clinicians can both mitigate misdiagnosis
and contribute to reducing the long-term burden of SSPE.
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Abstract.

Relevance. Childhood overweight and obesity remain among the most pressing
issues in pediatrics and public health. The rising prevalence of excess body weight
in children is associated with lifestyle changes, reduced physical activity, and dietary
habits. Pediatric obesity is linked not only to metabolic disorders but also to the early
onset of cardiovascular abnormalities. Elevated body mass index (BMI) correlates with
arterial hypertension and electrocardiographic (ECG) changes, which may serve as
early predictors of cardiovascular diseases. Studying these associations in school-aged
children is essential for developing preventive strategies. The purpose of the study is to
assess the impact of overweight and obesity on blood pressure and electrocardiographic
parameters in 7-year-old children. Materials and methods of the study. A cross-
sectional study was conducted involving 120 children aged 7 years. Participants were
divided into three groups: normal BMI (n=67), overweight (n=29), and obese (n=24).
Anthropometric measurements were performed according to WHO standards, BMI and
SDS were calculated, and arterial blood pressure was measured three times to determine
systolic and diastolic values. Standard 12-lead ECG was performed for all participants.
Statistical analysis included descriptive statistics, Student’s t-test, Mann—Whitney test,
and correlation analysis (Pearson and Spearman). A p-value <0.05 was considered
significant. Research results. Children with obesity demonstrated significantly higher
systolic and diastolic blood pressure compared with children of normal weight (p<0.01).
ECG analysis revealed that the frequency of functional cardiac abnormalities increased
proportionally with higher BMI: 40.3% in normal-weight children versus 70.8% in
obese children. The most common findings included early repolarization syndrome,
sinus tachycardia, and nonspecific intraventricular conduction disturbances. A positive
correlation was found between BMI and blood pressure (r=0.42; p<0.01), as well as
between BMI and functional ECG abnormalities (r=0.36; p<0.05). Conclusion. Overweight
and obesity in early school-aged children are associated with increased arterial blood
pressure and a higher prevalence of functional ECG changes, which may serve as early
predictors of cardiovascular pathology. These findings highlight the importance of routine
monitoring of cardiovascular parameters in overweight children and emphasize the need
for comprehensive preventive measures, including dietary modification and increased
physical activity, starting from early childhood.

Key words: children, obesity, body mass
electrocardiography, cardiovascular risk.

index, arterial hypertension,

AKTyanbHoOCTb

OxupeHne 1 aptepuanbHasi TMNepTeH3usa y AeTen B MnocnegHvwe OecaTuneTvsi
npuobpenu xapaktep rnobanbHoM Npobnembl 06LECTBEHHOMO 3apaBooxpaHeHnsi. Oxun-
peHve y OeTel TECHO CBSA3aHO C MOBLILEHHOW BEPOSITHOCTBIO COMYTCTBYHOLMX 3abo0-
neBaHUnN, BKItOYas apTepuanbHyto runeptoHuto [8]. CormacHO gaHHbIM MeTaaHanuaa,
ony6nukoBaHHoro B JAMA Pediatrics (2024), pacnpoCTpaHEHHOCTb OXWUPEHUSI Cpeaun
neten M noapocTkoB gocTturaeT 8,5 %, Toraa Kak u3bbITOUHBLIN BEC BCTpevaeTcs npu-
MepHo y 14,8 % obcnenoBaHHbIX. Pesynbrathl cMcTemaTMyeckoro o63opa ykasbiBatorT,
YTO Yy ML, OETCKOrO M MOAPOCTKOBOrO BO3pacTa C OXUPEeHMeM Yalle UKCUMPYHTCS Mo-
BbILLEHHbIE 3HAYEHUS apTepNanbHOro AaBreHns, a CaMo OXUPEHUE BbICTYNAET BaXXHbIM
npegukTopoM (OPMUPOBAHNA rMNepTeH3nmn [5]. B KpynHOM KOropTHOM MCCreaoBaHum
ObISI0 NoKasaHo, YTo AeTu ¢ Bbicokum BMI nmenn cyliectBeHHO 6omnblUniA puUCK pasBu-
TVS TMNEPTEH3UN, YTO NOATBEPXKAAETCS BbISIBIIEHMEM MOBbILLEHHOIO AaBleHns y AeTen ¢
nokasatensmu BMI B BepxHux nepueHTunax [3]. JononHUTENbHO YCTaHOBIIEHO, YTO Kak
CUCTONNYECKOE, TaK N AMAcTONMYecKoe AaBfieHne y OeTel C OXUPEHNEM OOCTOBEPHO
NpeBbIWAET 3HAYEHUS, XapakTepHbIe A1 UX CBEPCTHUKOB C HOPMalibHOW Maccow Tena
[6]. QonrocpoyHble nccnegoBaHna NoKasbiBatoT, YTO Takne hakTopbl, Kak OKUpeHUE U n-
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nepTeH3ns B AETCTBE, COXPAHSIIOTCS BO B3POCIIOM BO3pacTe U CBA3aHbl C MOBbILLIEHHbIM
PUCKOM CepaeYHO-cocyaucTbix 3aboneBaHun. Hanpumep, B HegaBHEM UcCriefoBaHWUM
“Hypertension in non-obese children and BMI in adulthood: the Bogalusa Heart Study”
(2024) nokasaHo, 4YTO Aaxe y AeTeN, He CTpadalLnxX OXXMpPEeHNEM, NoBbIWeHHbIN UMT B
[eTCTBE accoLMnpoBaH ¢ bonee BbICOKMM PUCKOM rMNepTeH3nn B 3peniom Bo3pacte [9].

KapavoBackynsipHble HapylleHus y OeTell C OXMPEHWEM He OrpaHuM4MBaoTCsA
NVLWb N3MEHEHNSIMU TEMOOUHAMMKN, HO TaKKe 3aTparMBalT paHHME 3NekTpoduranorno-
rmyeckme npoueccol. Tak, B uccnegosaHum Dagli n coasT. (2023) nokasaHo, 4To 'y aeten ¢
OXUPEHNEM 3Ha4YeHus gucnepcun 3ydua P, nHtepsana QTd, ckoppekTupoBaHHoro QTcd,
a Takke nokasarenen Tp-e, Tp-e/QT u Tp-e/QTc Gbiny JOCTOBEPHO BbILLE MO CPaBHEHUIO
C KOHTPOMbHOW rPyMmnow, YTO CBUOETENBbCTBYET O MOBbLILLEHHOM PUCKE apUTMUIA Y AaHHOW
nonynsauun [1]. Opyrve nccnegoBaHus BbISIBUNWM 3HAYMTENbHOE MOBbLILLEHME MAapPKEPOB
HapyLleHuin penonspusaumm, Bknodasa QTd, QTc-gucnepcuio n Tp-e nHTepBan, y ge-
TeN C OXXKUPEHNEM, YTO YBENUYMBAET PUCK BO3HNKHOBEHWS apuTMuii [7;2]. OTMeYeHo, 4To
cpeaun NogpocTKOB, CTpagaroLlmx oxumpeHvem, OKI-HapyweHusa BcTpedanuck Ha 37 %
yalile, YeM y UX CBEPCTHUKOB C HOpMaribHOWM Maccou Terna, npu 3ToM Hamboree pacnpo-
CTPaHEHHBbIMU N3MEHEHUSAMU ABNSANUCH NponoHraumst QTc- n PR-nHTtepeanos [4].

Takvm 06pasom, NpMHMUMAasi BO BHUMaHME TEHAEHUMIO K YBENIMYEHWIO YMCna OeTen
C OXMPEHWEM U MOBbILLEHHLIM apTepuanbHbIM OABMEHNEM, a TaKKe Hanuume paHHUX
aneKkTpokapanorpadu4ecknx U3MeHeHUN y JAaHHOW rpynnbl, UCCNe4oBaHNe B3auMOCBS-
31 Mexay MHOEKCOM Macchl Tena, apTepuanbHbiM aaeneHneM n OKIM-nokasarensmu y
[eTen NpefcTaBnsieTcs Ypes3BblivanHo akTyanbHbiM. OHO CNOCOOCTBYET BbISIBIEHUIO paH-
HUX MapKepoB CEPAEYHO-COCYANCTOrO pucka, BO3MOXHOCTEN NPOUNaKTUKMA U CBOEBPE-
MEHHOW ONarHOCTUKM OIS CHVXKEHUSA AONTOCPOYHbIX MOCNEenCTBUNA.

Lienb nccnegoBaHus. OnpenenuTb B3anMOCBA3b MHAEKCA Macchl Tena ¢ nokasa-
TeNnsMy apTepyarnbHOro JABMEHUS U 3NEKTPOKapANOrpaddUHECKUMUN XapakTepUCTKaMm
y OeTen 7-neTHero Bo3pacTa AN BbISBMEHNsSI PaHHUX NPU3HAKOB (DYHKLMOHAmNbHBIX Ha-
PYLUEHWUI CEpOEYHO-COCYONCTON CUCTEMBI.

MeToabl uccneaoBaHua. B uccnegosanum npuHnmanu ydactue 120 geten B BO3-
pacte 7 net. iccnegosaHne npoBoamnoch Ha 6a3e TallKeHTCKOro ropodckoro nogpocT-
KOBOro AucnaHcepa. Kputepusamm BkrnodeHns Obinn: Bo3pacT Ha MOMEHT ocMoTpa 7 e,
OTCYTCTBME OCTPbIX U XPOHMYECKMX 3aboneBaHuin No pesyrnsrataM OLEHKM KapTbl pa3Bu-
Tns n cbopa aHamHe3a. BceM geTsm npoBoaunNuUCh aHTPONOMETPUYECKUE NCCIea0BaHNS,
nocne yero getun 6uinv nogenexsl Ha 3 rpynnbl B 3aBucumocty ot MMT: 1 rpynna (n=67)
— HopmanbHbIi UIMT, 2 rpynna (n=29) — n3bbITo4HbI Bec, 3 rpynna (n=24) — oXXmpeHue.
OOGLLEKNTMHNYECKMIA OCMOTP, U3MepeHMe apTepuansHoro aaenenus (AL), ctaHgapTHbIM
MexaHW4YeCKMM TOHOMETPOM, a Takke areKTpokapanorpadusi Takke BOLN B CTPYKTYPY
obsa3aTenbHbIX 06cnegoBanuii. Ctatuctudeckas obpaboTka npoBogmuniack Npy NOMOLLN
nporpammHoro obecneveHus XLSTAT 2019. Bbina npoBegeHa GasoBas ctaTucTuka C
onpefeneHnemM CpefHero 3HavYeHusl, CpeaHeKBaapaTUYECKoro OTKITIOHEHUSA U CTaHgapT-
HOW oLWMOKK. [na onpegeneHvs 4OCTOBEPHOCTU Ucnonb3oBarcsa kputepum CTbiogeHTa
4N napameTpu4ecknx gaHHbIX U1 MaHHa YUTHU Ons HenapamMeTpuyeckmx AaHHbIx. Kop-
penauusa naydanacb no kputepusm MupcoHa n CnnpmeHa. 3a makcumanbHO AonycTu-
MbIi YPOBEHb OLLNOKN BbIno B3ATO 5%.

Pe3ynbraTthbl. [0 pesynsratam uccnegoBaHus: Aetn ¢ HopmarnbHeiM UMT cocTa-
Bunun 55,8% (n=67) n3 Hux manbunkn 58,9% (n=46), a gesoykn 50% (n=21), nMua c ns3-
BbITOYHBIM BECOM 24,2% (n=29), 13 Hux maneunkm 23% (n=18), a geBoykn 24% (n=11) n
nuua ¢ oxupenuem 20% (n=24), n3 Hux maneunkn 18,1% (n=14), a gesoykn 26% (n=10).

N3mepeHne apTepranbHOro AaBrneHus y AeTel CEMUIETHEro Bo3pacTa nokasaro,
4YTO cpenHui ypoBeHb cuctonuyeckoro gaenenunst (CAL) coctasun 109,75 + 0,54 mm pT.
cT. Npw pasgensHOM aHanmse Mo Mnofy OTMeYarnochk, YTO Y Marb4MKOB 3TOT MoKasaTerb
Obin Heckomnbko Bbiwe — 110,2 + 0,75 MM pT. CT., TOor4a Kak y AEeBOYEK OH paBHSsCH
109,5 £ 0,73 mm pT. cT. CpegHee guactonuyeckoe gasneHue (OAL) B o6wen BbIGopke
cocTtaBuno 67,45 + 0,47 MM pT. CT.; 3HA4YEHUS Y Manb4YMKOB U LEeBOYEK NpaKTUYeckn He
pasnuyanucb, COCTaBrsisi COOTBETCTBEHHO 67,5 £ 0,61 1 67,38 + 0,70 mm pT. CT.

YCTaHOBMNEHO, YTO Y AETEN C OXXKUPEHNEM YPOBEHb apTeEpPUarbHOro AaBneHus obin
[OCTOBEPHO BhILLE MO CPABHEHWUIO C UX CBEPCTHUKaMKM ¢ HopMarbHbiM IMT (p<0,01). Tak,
y OeTen ¢ HopMarnbHbIMU 3HadeHuamu IMT cpegHuii ypoBenb CAl coctasun 108,65 +
0,74 mm pT. cT. (y geBodek — 108,63 + 1,01 mm pT. CT., y Mans4mkoB — 108,71 + 0,92 mm
pT. cT.), a JAOd — 67,35 £ 0,64 mm pT. cT. (y AeBoyek — 67,33 + 1,03 MM pT. CT., Yy Manb-
ynkoB — 67,36 + 0,85 mm pT. cT.). B rpynne geten ¢ n3bbITOYHOM Maccow Tena cpegHue
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3HayeHus CA[ coctaBunu 110,97 £ 1,15 mm pT. cT. (y mane4mkoB — 111,64 + 1,68 mm pT.
cT., y oesovek — 109,44 + 1,33 mm pt. cT.), a JAOd — 67,03 £ 0,90 mm pT. CT. (y AeBOYEK
— 66,61 £ 1,16 MM pT. CT., y Mane4nkoB — 67,72 + 1,56 mm pT. cT.). Hanbonee Bbicokme
nokasaTtenu 3aperncTpmMpoBaHbl y geten ¢ oxupenHnem: CA — 112,2 £ 1,16 Mm pT. CT.
(y BeBoyek — 111,9 + 1,69 mMm pT. CT., y mane4nkoB — 112,4 + 1,69 mm pT. cT.), a AL —
68,25 £ 1,06 mm pT. cT. (y AeBoyek — 67,1 + 1,44 mm pT. CT., y Mmane4nkos — 69,07 + 1,55
MM pT. cT.) Puc. 1.

112,2 112,4

111,64 111,9
110,9
109,4
108,6 108,71 1086 I
HopmanbHbIii Bec Uz6bITO4HBIN BeC OxupeHue

¥ O6wee W Manb4mku 1 [leBO4KM

PucyHok-1. MokasaTtenu CA[l y peten

lMokasaTenu gMactonuyeckoro aptepuanbHoro gaeneHus (QAL), aHanornyHo 3Ha-
YEHMSIM CUCTONMYECKOrO AaBrneHusl, AEMOHCTPUpPOBanu 0onee BbICOKME YPOBHU y AeTEN
¢ oxupeHunem. CpegHee 3HadeHne AL B faHHoM rpynne coctaBuno 68,25 + 1,06 mm pT.
CT., B TOM yucne y manednkoB — 69,07 + 1,55 mm pT. CT., y geBodek — 67,1 £ 1,44 mm
pT. CT. Y oeTel ¢ HopMarbHbIMU 3HAYEHUSIMN MHAEKCA MacChl Tena CPeqHUI nokasaTenb
OAL 6bin Hxe n cocTaenan 67,35 + 0,64 mm pT. cT. (y manbunkoB — 67,36 + 0,85 mm
pT. CT., y AeBoyek — 67,33 + 1,03 mm pT. cT.). B noarpynne geten ¢ n3bbITOYHONM Maccomn
Tena yposeHb [JA[l okasancsa HECKOMbKO HUXe, Yem npu HopmansHoM UMT, n paBHsanca
67,03 £ 0,90 mm pT. cT. (y Mmanb4ukoB — 67,72 + 1,56 mm pT. CT., y AeBo4yek — 66,61 +
1,16 mm pT. cT.) (p<0,01). Puc. 2.

69,07
68,25
67,72
67,35 67,36 7,33
67,03 67,1
I I I I . I
HopmanbHbii Bec Uzb6bITO4HBIN Bec OxunpeHue

B Obwee B Manbumkn B [Jeso4ku

PucyHok-2. NMokasatenu OA[l y peten

AHanuns anekTpokapguorpaduyecknx nokasatenen y neter CEMUNETHero BO3-
pacTa BbISIBUIT LUMPOKUIA CNEKTP (DYHKLIMOHATNbHBIX OTKITOHEHWIA CEPAEYHON AEeATENbHO-
cTn. Hanbonee 4acTto perMctpupoBarncsa CUHAPOM pPaHHEN pPenonsipusaLmmn XenyaoykoB
(CMPX), BcTpevaBwmiica y 31,1 % obcnenoBaHHbIX. PacnpeaneneHne no yHKLMOHaNb-
HbIM Krnaccam BbIrnsgeno criegyowmm obpasom: | knacc — 24 %, Il knacc — 72 %, llI
knacc — 4 %. CuHycoBas apuTmusa oTmedeHa y 22,9 % neten, a cMHycoBasi bpagukap-
ans 3adukcnpoBaHa y 6,5 %. 3HauntensHo pexe Habnoganack CUHYCOBas Taxnkapauns,
KoTopas BcTpeyanach nuwb B 3,2 % cniyyaes. Y 31,1 % obcnenoBaHHbIX Obina guarHo-
CTMpOBaHa HernorHasa briokaga npason HOxKK ny4yka vca (HBIMHIM). Kpome Toro, y 4,9
% peTten onpepensanacbk Murpauus sogutens putma, a 'y 21,3 % — Hecneundguyeckne
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BHYTPWIKENYAOUKOBbIE HAPYLLEHMS NpoBoANMOCTU. Y 59 obcnenoBaHHbIX (49,2 %) dyHK-
LMOHarbHbIX HAPYLUEHWI cepaLa 3aperncTpupoBaHo He ObIno.

CpaBHUTENbHBIN aHanNM3 pacnpegeneHnst anekTpokapamnorpaduyecknx HapyLue-
HWIA B 3aBMCMMOCTM OT MHAEKCa Macchl Tena rnokasan, 4To gonsa geten 6e3 goyHKLmMo-
HanbHbIX M3MeHeHUn coctaBuna 59,7 % B rpynne ¢ HopmanbHbeiM VIMT, cHuxXanacb go
41,3 % B rpynne ¢ n3bbITOYHON Maccou Tena, a y AeTel ¢ OXnpeHnem bbina HaumeHbLLEN
cpeau uccriegyemblx rpynn — 29,2 %. Taknum obpas3om, BbiBNeHa OTYETNMBAsI TEHOEH-
LU K YBEMUYEHMIO YaCTOTbl PYHKLMOHAMbHBLIX HAaPYLLEHUA CepaeYHON AeATENbHOCTM NO
mMepe pocta MMT. PesyneraThl npeactaBneHbl Ha puc. 3.

P =0,03
=
5
o}
=
o P=0,05
T
1]
o
5
@
3]
[
E J
1]
=a | . J
Hecneyudu CMHHPO_,M Henonuaa
ueckue pannen Gnokaga CuHycosaa Murpauua
penonapuia - CuHycosaa CuHycosaa
HapyleHnA npasoi Gpagmrappg, BOAMTENA
um TaXxMKapguA ApUTMUA
npoBogMMO HOMKH WA pUTMa
Henyao4uko
CTH B nyuka Muca
N HopmaneHelid BeC 59 8,9 11,9 14 14 10,5 14
W M36bITOUHBIN BEC 13,8 17,2 20,7 0 34 10,3 6,8
B OxupeHHe 20,8 33,3 20,8 41 83 16,6 0

PucyHok-3. ®yHKLMOHaNbHbIe HapyLleHUsi cepaeyHomn AeATeNlbHOCTU y AeTen
lMpu NpoBegeHnn CTaTUCTUYECKOrO aHanmuaa Mnofly4YeHHbIX AaHHbIX, HECMOTPS Ha
TO, YTO MokKasaTenu PyHKLUNOHANbHbLIX HapPYLIEHUA YBENNYMBAKOTCS B 3aBMCMMOCTM OT
VMT pocToBepHble pasnuuns Gbinn BbISIBNEHbI TOMBKO MO NoKa3aTento CMHOpOMa paH-
Hel penonsapu3auny XenyaodkoB M Hecrneunduyeckum HapyLleHUsM NPOBOAMMOCTMU
(p<0,05).

VccnenoBaHve anekTpokapgvorpaMM eTen 7 neTHero BospacTa BbIIBUINO KOp-
penauun mexgy IMT n psgom napameTtpoB IKI. KoHkpeTHo, yBenuyeHne VIMT koppe-
nvposano ¢ yanuHeHnem uHtepsana QRS (r=0,24) n Q-T (r=0,17), 4To yKa3biBaeT Ha
N3MEHEHUS B MPOBOOUMOCTM M BO3MOXHYIO Harpy3ky Ha Muokapg. Takke obHapyeHa
cnabas nonoxuTenbHas ceasb mexay MT un CI (r=0,11), 4To MOXeT oTpaxaTtb aganTta-
LINIO K MOBbILLEHHBIM 00beMaM LMPKYNpPYLoLLE KPOBW.

Bonee Toro, 6bina BoisiBneHa cnabas koppensaums mexay IMT 1 cuHgpoMom paH-
Hel penonspusauun xenygoykos (CIMPX) (r=0,22), c HenonHow 6riokago NpaBow HOX-
kv nydka 'mca (HBIMHMT) (r=0,11) n cuHycoson 6pagukapanen (r=0,16).

Cucronuueckoe aptepuanbHoe paeneHue (CAL) nokasano cnabyk NMHENHy
KOppensiLmio ¢ 4actoTon cepaedHbix cokpaweHun (UCC) (r=0,22) n nHtepsanom P-Q
(r=0,15), a Takke HENNHENHYIO KOPPENALUIO C CMHYycoBOM Taxukapanen (r=0,21) n HBI-
HII (r=0,14). 310 noaTBepxaaeT, 4To noBbileHHoe CALl MOXeET ObITb CBA3aHO C yBEnu-
YeHMeM Harpysku Ha cepaue. Hecneundudeckune HapyLieHus nposogumocty (HHIM) Tak-
e koppenuposanu ¢ CAL (r=0,17), 4To MOXeT OblTb UHANKATOPOM PAHHMX U3MEHEHWI B
CepaeyHo-cocyaucTom cucteme.

OnacTtonunyeckoe aptepuansHoe gaenexuve (OAL) ceasaHo ¢ YUCC (r=0,23) n o6-
paTHow cBaA3bto ¢ uHTepBanom Q-T (r=-0,26), YTO MOXET oTpaXkaTb KOMMNEHCaTOPHbIE Me-
XaHM3Mbl B OTBET HA M3MEHEHMS B BaCKyNnsipHOM TOHyce. Takke Habnioganacb CBsA3b
OAL c cuHycoson Taxukapguen (r=0,2), CINPX (r=0,2) n ¢ HecneumdnyeckMmm HapyLue-
HUsiMM nposoamMocTu (r=0,17). YacToTa pyHKUMOHANbHBLIX HAPYLLEHUI CEpAEYHON Aes-
TENbHOCTW yBEnu4YMBanachk nNponopuuoHansHo pocty VIMT: npu HopManbHOM BECE OHU
peructpupoBanuck B 40,3 % cnydvaes, npu n3bbITodHON macce Tena — y 58,7 % peten,
a npu oxupeHmn — y 70,8 %. Hanbonee 3Ha4MMbIMU OTIUHMAMU MEXZY rpynnamu oka-
3anuncb pacnpoCTpaHEHHOCTb CMHAPOMA paHHEeW penonsipusaumm n HecneumguyecKkmx
HapyLeHuin nposogmmocTu (p<0,05).

O6cyxpaeHne pesynbraTtoB. [MonyyeHHble B XOA4e WUCCrefoBaHWsi pesynbraThl
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NPOOEMOHCTPMPOBAnu, YTO yxXe y AeTel MMNaALlero LWKOMNbHOro Bo3pacta Hanmyne ums-
ObITOYHOWN Macchl Tena 1 OXMPEHNsi CBA3aHO C JOCTOBEPHbLIM YBENMYEHMEM NnoKasaTenem
CUCTONNYECKOro M ONACTONUYECKOro apTepuarnbHOro AaBneHus, a Takke ¢ hopMmnpo-
BaHMEM paHHUX ANeKTPODUINONOTMYECKNX N3MEHEHNI CO CTOPOHbI cepaua. NogobHble
HabrogeHns cornacyoTcs C BbiIBOAaMW MaclUTabHbIX MeTaaHann3oBs, NOATBEPKAAIOLLMX
TECHYI0 accoumaumio Mexay NULWHUM BECOM U MOBbLIWEHHbIMW Lndpamn apTeprarnsHO-
ro gaeneHus y geten n nogpoctkoB [4,7]. CornacHo gaHHbiM JAMA Pediatrics (2024),
pacnpoCTPaHEHHOCTb OXMPEHNS B aHHOW BO3pacTHOM rpynne coctasnseT 8,5 %, a ns-
BbITovyHON Macchl Tena — 14,8 %, 4YTo POpMUPYET 3HAUUTENBHYIO OCHOBY ANS PaHHEro
pasBUTUSA CEPAEYHO-COCYAUCTBIX HapyLleHun [8].

[MonyyeHHble HaMX AdaHHble O nocteneHHoM nosbiweHun CAO v OAL ot rpyn-
nbl Ageten ¢ HopMmanbHbiM IMT K rpynne ¢ oxupeHnem noarBepXaatoT BbIBOAbI APYruX
nuccrnegoBaHui, NokasaslUMX, YTO MOBLILEHWE WHAEKCA MacChbl Tera accounmpyertcs
C yBeNnuYeHneM apTepuarnbHOro gaerneHus B getckoMm Bospacte [3,7]. OcobeHHo Bax-
HO, YTO y JdeTel C OXUPEHMEM BbISIBIIEHO CTaTUCTUYECKM 3HAYMMOE MOBbLILEHME Kak
CUCTONNYECKOro, TaK N AMaCTONMYECKOro AaBMEeHUS MO CPaBHEHUIO C X CBEPCTHUKAMM
C HopmanbHoW Maccou Tena (p<0,01). 3Tn pesdynsraThl OTPaxXarT paHHUE MeXaHU3MbI
hopMMpPOBaHUSA 3HAOTENMANBHON ANCAHYHKLUN, NHCYNIMHOPE3UCTEHTHOCTU N akTUBaLum
PEHWH-aHMMOTEH3UH-anbA0CTEPOHOBOM CUCTEMbI, KOTOPblE TPaAMLMOHHO paccMaTpuBa-
I0TCS KaK naTtoreHeTu4eckas OCHOBa MMnepTeH3nn Npu OXXUPEHUN.

Ocoboe BHMMaHMe 3acrnyXvBaloT anekTpokapauorpaduyeckme mameHeHus. Y
OeTen ¢ M3BbITOYHOW Maccow Tena U OXMPEHWEM Yalle permcTpyMpoBarnncb CUHAPOM
paHHen penonspusaumm Xenyaodkos, Hecneunduyeckne HapyLeHns BHYTPUXeNnya04-
KOBOW NPOBOAMMOCTH, a Takke yanuHeHune nHtepsanos QRS n QT. 31u pesynsrathl noa-
TBEPXXAAKT AaHHble paHee onybrnMKoBaHHbLIX PaboT, KOTOPbIE YKa3biBalOT Ha Hanuyne
CTPYKTYPHO-3MNEKTPUYECKMNX U3MEHEHUI MUOKapaa Npu oxupeHun [9,6]. MonoxuntensHas
koppensumna mexay UMT n npogomxkutensHocTeto nHtepsanoBs QRS u QT (r = 0,24 un
r = 0,17 COOTBETCTBEHHO) MOXET CBMOETENbCTBOBATL O Pa3BUTUM PaHHUX MPOLECCOB
pemMoaenupoBaHMsa MUokapaa v NoBbILLEHHOW 3MeKTPUYECKON HeCTabunbHOCTU cepaua.
OTtmeveHHas Hamu accoumnaums UMT ¢ cuHgpomom paHHen penonspusauum (r = 0,22)
cornacyetcs ¢ HabrogeHusamMu Opyrux aBTopoB, KOTOpble CBA3bIBAKOT 3TOT (DEHOMEH C
P1CKOM XenyaoyKoBbIX aputmun [2,5].

Hapsay ¢ aTuM, BbISBNEHHbIE KOPPENAUMM MEXAy nokasaTensamm aptepuarnbHOro
fasneHvs u napametpamu 3K (Hanpumep, mexgy CAL n nHtepsanom P-Q, a Takke
mvexay AL v anutensHocTbio QT) cBMAETENHECTBYOT O B3aVMHOM BIUSAHUW reMOAMHa-
MUYECKUX N NEKTPODUINONOTMYECKNX NBMEHEHMIN. DTO NOATBEPXKAAET KOHLENLUUIO, YTO
noBbILLEHWE MaCChl Tena popMMpyeT KOMMNIEKCHYO NEPECTPONKY CepaeyHO-CoCyancTomn
CUCTEMBbI, BKIMIOYAIOLLYIO KaK MexaHW4YecKylo neperpysky, Tak u anektpoduanonormye-
CKYH0 OUCYHKLNIO.

CpaBHeHMe HalnxX OaHHbIX C pesyrnsraTaMu MHOTOMETHUX KOFOPTHbIX UCCNeno-
BaHWM, Takmx kak Bogalusa Heart Study [8], noka3biBaeT, 4To yxe B AETCKOM BO3pacTe
3aKknagblBaloTCs hakTopbl pyUCKa, onpeaensiolwme BepOSTHOCTb Pa3BUTUSA CepaeyHO-Co-
CyauCTbIX 3abonesaHui BO B3pocrnom BospacTe. CrnegoBaTernbHO, BbISBNEHHbIE HAMWU
paHHUE OTKNOHEHUS MOTYT paccMaTpmBaTbCs Kak NpeankTopbl ByayLien naTonornm, 4To
NOAYEPKMBAET KIMHUYECKYIO 3HAYMMOCTb PerynspHoro MoHutopudra IMT, aptepuans-
HOro AaBreHns 1 anekTpokapanorpaguryeckmx nokasarenemn y geten.

BbiBoabl. [MonyyeHHble pesynstaTbl NOATBEPXKAAOT, YTO M3ObITOYHAs macca
Tena n oXupeHve y AeTen yxxe B Mnaflem LUKONbHOM BO3pacTe COMNpPOBOXAATCS MO-
BblLLEHNEM apTepunanbHOro AaBNeHNs U PaHHUMUN 3NEKTPOPUINONOTNYECKUMU N3MEHE-
HUSIMK cepdua, KOTopble MOryT paccMaTpyBaTbCs Kak NpeaukTopbl Byaylimx cepged-
HO-COCYAMCTbIX 3aboneBaHuin. TK AaHHbIE NOAYEPKMBALOT, YTO, YXKE Ha aTane MmnagLero
LLKOMNbHOro Bo3pacTa uernecoobpasHo BkMYaTe B NpodunakTmyeckue nporpamMmmbl He
TONbKO MOHUTOPUHI MaccChl Tena, HO U CKPUHUHI apTepuarnbHoro gasnexHus n IKIM-o6-
crnepoBaHue, YTo NO3BONUT NpedynpeauTb pasBuTue cepaedHo-cocyanucTor NaTonornum B
Bonee crapLuem Bo3pacTe.
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Abstract.

Relevance. Schizophrenia with onset in childhood and adolescence is one of the
key unfavorable prognostic factors affecting the course and outcome of the disease.
In the Fergana Valley, this problem is particularly relevant due to the high proportion
of early onset cases. The aim of the study is to identify the characteristics of early-
onset schizophrenia in the Fergana Valley, substantiate its prognostic significance, and
establish priorities for early detection and prevention programs. Materials and methods.
A retrospective analysis of 1087 cases of schizophrenia registered in the Fergana
Valley between 1984 and 2024 was conducted. Patients were categorized by age of
disease onset (under 20 years, 21-29, 30-39, 40 and older). Statistical methods were
used to assess the influence of age and associated factors (heredity, exogenous triggers,
schizoid premorbid personality) on the course of the disease. Results. Nearly 44% of
cases had onset before age 20, a figure that has remained stable over 40 years. Early
onset is associated with longer episodes, reduced quality of remission, and deterioration
in social adaptation. Hereditary predisposition and schizoid premorbid personality are
linked to a more severe course and incomplete remissions, while exogenous factors
show a tendency towards improved prognosis. A statistically significant increase in cases
with onset between ages 30-39 was noted. Conclusion. Early onset of schizophrenia is
a persistent unfavorable prognostic indicator, necessitating the development of regional
programs for early detection and comprehensive psychosocial support. Special attention
should be given to patients with hereditary predisposition and schizoid premorbid
personality. Modern treatment approaches contribute to improving the course of the
disease; however, additional preventive measures are necessary.

Key words: schizophrenia, onset, heredity, premorbid, exogeny, Fergana Valley.

BeepeHue: LLn3odpeHuns npogomkaeT octaBaTtbCs OOHUM M3 Hamboree 3Hauu-
TeNbHbIX NCUXNYECKUX PaCCTPONCTB, OKa3biBaOLMX BIIMSHME Ha Ka4eCTBO XU3HU, YPO-
BEHb VMHBanMau3aumm 1 coumanbHO-3KoHOMMuYeckoe Bpemsi. CormacHo gaHHbIM Bce-
MWPHOWN OpraHu3auumn 34paBoOXpaHeHUs!, 3TO 3aboneBaHne 3aTparMBaeT NpUMepHo 24
MUIIIIMOHA YEeroBeK MO BCEMY MUMpY, NMPUYEeM ero Havano vaile Bcero Habmwopaetcs B
no3gHeM NogpOCTKOBOM BO3pacTe U B ABagUaThle rogbl XU3HU, NMPU 3TOM Y MYXYMH ae-
01T 06bIYHO NponcxoanT paHbLue [1].

B OeTcko-noapoCTKOBOW MCUXMAaTpWM BbIAENSATCA KaTteropum paHHero gebiora
wmnsodpeHnmn (EOS- «Early-Onset Schizophrenia»; Ha4ano go 18 ner) n getckoro gebto-
Ta (COS-»Continuous Onset Schizophreniax»; no 13 net). NogpocTkoBLIN Nepuog pac-
CMaTpMBaETCs KaK «OKHO YS3BMMOCTUY» M3-32 MHTEHCMBHOIO CMHAMTMYECKOrO «Mpope-
XUBaHNSA» 1N NEPECTPONKM HENPOHHbBIX CETEN; YeM paHee BO3HMKaET MNCUX03, TEM Bbille
PUCK HapyLLUEHNS HOPMarbHOIMo KOTHUTUBHOMO M 3MOLMOHANbHOro pa3sntusa [2].

Cuctematnyeckne o63opbl MOATBEPXKAAOT HEONMAronpuaTHLIA MPOrHO3 Npu pax-
Hem pgebtoTe. Hanpumep, meTta-aHanua mncxogo npu EOS nokasan, 4To NULb OKOMO
15% nauneHTOB AOCTUraeT «XOPOLLEro» UCXo4a, B TO BpeMs kak npnbnmnantensHo 60%
UMerT «nnoxony pesynerat [3]. B katamHecTnyeckux uccnegoBaHusx COS Tonbko
16% mcnbITyeMbIX JOCTUITIN XOPOLLEro YPOBHS (DYHKLMOHUPOBaHMWS, MpUYEeM nokasaTtenm
CMEPTHOCTM (BKIHOYas camoyOuiicTBa) Obinn 3HAYMTENBHO BbILE MO CPaBHEHUIO C OpY-
rMmMu rpynnamMmu. 3Tu AaHHbIE NOAYEPKUBAIOT, YTO paHHee Havano 3aboneBaHus CBA3aHO
C TSKENbIM TedeHneMm 60resHm, BbIPaXKeHHON HEraTUBHON CUMMTOMATUKOW Y CHUXKEHWEM
coumanbHou agantauuu [4-6].

PernoHanbHble gaHHble 13 ®epraHckon AOMVHbI MOATBEPXKAAIT rnobarnbHble TEeH-
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OEHLMMN: NOYTU KaxObli BTOPOW Criyyan LWM30peHUN B 3TOM pErvoHe NpUXoauTcst Ha
NOAPOCTKOBbIN W FOHOLLECKNIA BO3PACT, YTO NOAYEPKNBAET BaXKHOCTb NPOONeMbl paHHEro
nebiota. Takum obpa3om, Bo3pacT Hadyana 3aboneBaHunss meHee 20 NeT MOXHO cUMTaTb
HebnaronpUATHLIM MPOrHOCTUYECKUM MPU3HAKOM, aCCOLMNUPOBAHHBIM C TSDKENbIM Teve-
H1em 6onesHu, ANUTENbHBIM CPOKOM €€ CYLLECTBOBAHWS U BbICOKOW CTEMEHBIO MHBANU-
ausaumn [7].

Llenb gaHHOro nccnegoBaHus 3ako4aeTcsi B BbISIBIIEHUM OCOOEHHOCTEN paHHEro
nebroTa wnsodpennn B ycnousax depraHckom ONUHBI, 0O0OCHOBaHUM ero NPOrHOCTUYE-
CKOro 3Ha4YeHus 1 POPMUPOBaHMM NPUOPUTETOB Af1s1 NPOrPaMM PaHHErO BbISIBNEHUS U
NPOUNAKTUKN.

MaTtepuanbi u meToabl

MpoBeneH petpocnekTuBHbIN aHanu3 1087 cny4aes LLM30peHnmn, 3aperncTpu-
pOBaHHbIX cpean HaceneHnsa depraHckon AonuHbl B nepuog 1984-2024 rr. MayuneHTs!
ObInn pacnpefeneHbl Ha YeTbipe rpynnbl N0 BO3pacTy Havana 3abonesanus - o 20 ner;
21-29 ner; 30-39 net; 40 net u cTapwe

[ns oueHKn AMHaMUKN UCMONb30Banuch CpaBHUTENbHbIE AaHHble 3a 1984 n 2024
rr. MpumeHsanuce x?-kputepun MNMupcoHa, pacyeT oTHocuTenbHoro pucka (OP) n 95% po-
BepUTEnbHbIX nHTepBanos (ON).

Pe3ynbraTthbl.

BospacT HaceneHusa nsyyancs n aHanuampoBarncs kak oaktop pycka npu wmsod-
peHun. B Tabnuue 1 npeacrtaBneHa anMAeMUONIOrMYeckasi XxapakTepucTuka BrUSHUS
BO3pacTa Ha Hayano 3aboneBaHus y B3POCIOr0 HaCeNneHnst JOMMHbI UM ONMUCaHO BO3-
HUKHOBEHWE LUM30gOPEHNN B 3aBUCMMOCTHM OT Bo3pacTta. Hanbonee Bbicokasi YactoTa ae-
OtoTa oTmMedeHa B Bo3pacTte A0 20 neT, Npy 3TOM A0Ms 3TOM rpynnbl OCTAETCS YCTONYMBO
BbICOKOW Ha npoTsikeHun 40 net nccnegoBaHus.

AHanu3 naumeHToB MO BO3pacTy Ha MOMEHT Havana 3aboneBaHus nokasarn crie-
aytolee: obuiee KONMYeCTBO NALUEHTOB C HaYanom 3abonesanus 4o 20 neT coctaBuIo
481 (44,2%), n3 Hux 194 (44,4%) no coctosiHuio Ha 1984 rog n 287 (44,2%) no cocTos-
Huo Ha 2024 rog. Jons cnyvaeB Havana 3abonesBaHusi B Bo3pacTe go 20 net npaktnye-
CKM He nameHunacs mexay 1984 1 2024 rogamu, a pasnnyms CTaTUCTUYECKU HE3HaYMMbI.
[OP-1.00; 95% [OW - 0.87-1.15; x2-0.0019; p>0.05].

KonuyectBo nauMeHTOB ¢ Havanom 3aborneBaHusi B Bo3pacTe 21-29 net cocta-
Burno 359 (33,0%), n3 Hux 144 (33,0%) no coctosHuio Ha 1984 rog n 215 (33,1%) no
coctosiHmto Ha 2024 rog. [lons cny4vaes, koraa 3aboneBaHne Hadanock B Bo3pacTe 21-29
net, B 2024 rogy HEMHOrO CHU3Mack No cpaBHeHWo ¢ 1984 rogom, HO pasnuyns He siB-
NaTCa cTaTucTmdeckn aHadmmbimun. [OP-1.01; 95% OU - 0.85-1.21; x2-0.019; p> 0.05].

KonnyectBo GonbHbIX, Y KOTOpbIX 3aboneBaHne Hadanock B Bo3pacte oT 30 go
39 ner, coctaBuno Bcero 189 (17,4%), ns Hux 75 (17,2%) no coctosHuio Ha 1984 rog
n 114 (17,5%) no coctosiHmio Ha 2024 rog. B 2024 rogy no cpaBHeHuto ¢ 1984 rogom
HabrrogaeTcsa 3aMeTHbIV POCT JONM Cny4YaeB, korga 3aboneBaHue Havyanochb B Bo3pacTe
30-39 nert, n ata pasHuua cratuctudeckun 3Haqdmma. [OP-1,03; 95% OU (CI) - 0,79-1,34;
¥X2-0,049; p <0,05].

KonnyectBo GombHbIX, Y KOTOpPbLIX 3aboneBaHne Hadanock B Bo3pacte 40 net u
cTapue, coctaBuno Bcero 58 (5,3%), us Hux 24 (5,5%) no coctosHuto Ha 1984 rog u
34 (5,2%) no cocTtosiHuio Ha 2024 roa. [Jonsa cnyyaes, korga 3abonesaHne Hayanochb B
Bo3pacTe 40 neT 1 cTapLue, CyLecTBEHHO He nameHunach ¢ 1984 no 2024 roa, pasnuyums
cTaTucTmdeckn HesHadmmel. [OP-0,96; 95% OU (Cl) - 0,58-1,60; x2-0,024; p> 0,05].

Tabnuua-1
BbipaxeHHOCTb Ha4yana wu3odpeHnn B 3aBUCUMOCTU OT Bo3pacTa

BospacT Hayana 1984 r. 2024 . Bcero (n, %) p
o 20 net 194 (44,4%) 287 (44,2%) 481 (44,2%) p > 0,05
21-29 net 144 (33,0%) 215 (33,1%) 359 (33,0%) p > 0,05
30-39 ner 75 (17,2%) 114 (17,5%) 189 (17,4%) p <0,05
40 net v cTapLue 24 (5,5%) 34 (5,2%) 58 (5,3%) p > 0,05

[ons naumMeHToB C Ha4anom 3abonesaHus B Bo3pacTe Ao 20 neT HEMHOro yBenu-
yunacb B 2024 rofly, HO 3Ta pasHuLa He ABMSIeTCS CTaTUCTUYECKM 3HAYMMON. JTO cBuae-
TEeNbCTBYET O TOM, YTO YacTOTa paHHEro Hadana 3aboneBaHust Mexay nepuogamu cra-
OunbHa, 1 4YTO HaYano Wn3odpeHUN Yalle BCEro NpuxoamTcsa Ha Bo3pacT <20 net (12-18
ner), pexe Ha 21-29 net n noutn B 9 pa3s pexe Ha Bo3pacT = 40 neT.

Hapsiay ¢ nsy4eHvem Bo3pacTa Havana 3abonesaHus, 661y NnpoBeaeHsl Uccneno-
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BaHWSA BMMSAHUS BO3pacTa Havana 3aboneBaHuns 1 ApyrMx akTopoB Ha NPOAOIIKUTENb-
HOCTb MaHWECTHOro NPUCTyNa LWN30PEHNI, Ka4eCTBO U NPOOOIPKUTENIbHOCTL NEPBON
pemuccuu.

B Tabnuue 2 npuBeaeHo pacnpeaeneHne naumMeHToB C paHHMM Havyanom 3abone-
BaHuA (0—19 neT) no A4NMTENbLHOCTM MaHUecTHoro NpucTyna wusodpeHun (1-2 mecs-
ua, 3—4 mecsua, 5 n 6onee mecsuUeB) B 3aBUCUMOCTM OT TPEX dhakTopoB: HacnencTeeH-
Has NpeapacnofnoXeHHOCTb, JK30reHHas nposokaumns, LLnsonaHein Tun npemopbuaa

Ob6wasa avHamuka no AnutenbHocTW npuctyna: 1984 roa: Gonblie nauvMeHToB
umenu anutenesHble NpucTynsl (5 mec. n 6onee — o 38,6%). 2024 roa: Habntogaercs
TEeHAEHUMS K COKpaLLeHWIO ANUTENbHOCTU — A0NSA 5-MeCAYHbIX NPUCTYMNOB CHU3WMach
(mno 26,1-33%), npu pocTte KopoTkMx npucTtynos (1-2 mec. n 3—4 mec. gocturnm go 37—
39%).

OTO yKasblBaeT Ha MOMOXMWTENbHbIN CABUT B AMHAaMWKe TeveHus 3aboneBaHus:
COBpEeMEHHbIe MoAX0Abl K NIeYeHN0 1 NpodunakTuke, BEPOSITHO, COKpaLLalT AnuTerb-
HOCTb NpUCTynoB. HacneacteBeHHas npeapacrnonoXeHHOCTb: B 1984 . onutenbHble Npu-
ctynbl (5+ mec.) coctasnsnu 38,6%, B 2024 r. — 26,1%. Jonsa kopoTkux npnctynos (1-2
mec.) ysenununnacsk ¢ 31,8% go 37,0%.

OTO cBMAETeNnbCTBYET O TOM, YTO MPWU HAcrneaCTBEHHOW MpeapacnofioKeHHOCTH
COBpPEeMEHHOEe BMeLLaTenbCTBO Yry4yLlaeT NPOrHo3 no AfMUTENbHOCTY.

Ok3oreHHasi npoeokauusi: 1984 r.. gnutenbHble npuctynbl — 34,8%, 1-2 mec. —
33,7%. 2024 r.: pnutenbHble cHU3MNUCh Ao 22,4%, a 1-2 mec. Bbipocnu o 39,0%.

3pecb Hanbornee BblpaXeH MPOrpecc: NoYTW BABOE CHU3UMACL AOMS TSXKEMbIX
(3aTsDKHBIX) NPUCTYMOB.

LnzomaHbin TMn npemopbuaa: 1984 r.. 5 mec. n 6onee — 30,3%, 1-2 mec. —
36,2%. 2024 r.: anuTenbHble NPUCTYMbl HeMHOro Bbipocnn (33,0%), a KOPOTKME HEMHOMO
cHusunuce (31,4%).

B otnunune ot apyrmux paktopos, Npu LWM3OMOHOM NpeMopbuae ynyyleHnn HeT:
HanpoTVB, OTMeYaeTCs TeHAeHUMS K BonbLUel 3aTsSXKHOCTM NpucTynoB. LnsonaHsin Tmn
npemopbuaa octaérca HebnaronpuATHbIM PAKTOPOM — NPU HEM COKPaLLEHUs ANUTenNb-
HOCTU He HabnogaeTcs, 4YTo TpebyeT pa3paboTkm 0cobbix MporpamMmm NPOMUNAKTUKA 1
Tepanuu.

Tabnuua-2

BnusiHue paHHero Bo3pacta Havyana 3aboneBaHus U coyeTaHUA Apyrux cak-

TOPOB Ha NPOAOINKUTENBLHOCTbL MaHUcecTHOro npuctyna wnsodpeHnun

AnuTenb- Bo3spacTt Hayana 3a6oneBaHus 0-19 net
HOCTb MaHu- Opyruve dakropbl

ecTHOrO HacneactBeHHas npeapac- | Jk3oreHHas npoBokauusi | LUusouaHbIi TN npemop-

npucryna NONoXeHHOCTb 6upa

1984 r 2024 r 1984 r 2024 r 1984 r 2024 r

1-2 mecsuy 38 (31,8%) 75 (37,0%) | 35(33,7%) 63 (39,0%) 24 (36,2%) |38 (31,4%)
3-4 mecsy, 36 (29,6%) 75 (36,9%) | 33 (31,5%) 62 (38,6%) |23 (33,5%) |42 (35,6%)
5 n bonee 46 (38,6%) 53 (26,1%) | 36 (34,8%) 37 (22,4%) |21 (30,3%) | 39(33,0%)
MecsiLEB

B Tabnuue 3 cpaBHMBaeTCHA pacnpeaeneHme KnMHUYEeCKOW KapTuHbI NepBon pe-
MUCCUKN Y NALUEHTOB C paHHUM Hadanom 3abonesaHusa (0—19 net), B 3aBUCMMOCTU OT
Tpéx hakTopOB pUcka.

BblgensitoTca aBa ucxoga pemuccumn: Pemucens 6e3 npoayKTUBHBIX paCCTPOMCTB.
Pemunccusa ¢ npoayKTMBHBIMU paccTponCTBaMu

HacnencrteseHHasa npeapacnonoxeHHocTb: 1984 r.: pemunccua 6e3 npoayKTUBHBLIX
pacctponctB y 60,3%, ¢ npoaykTnBHbIMU — 39,7%. 2024 r.: pemuccust 6e3 npoayKTne-
HbIX paccTponcTs cHuaunacb Ao 40,3%, a ¢ NpoAyKTUBHbIMU Bbipocna Ao 59,7%.

Ok3oreHHast nposokaumsa: 1984 r.: pemuccns 6e3 NpOaYKTUBHbBIX PAaCCTPONCTB —
48,1%, ¢ npogyktuBHbiMU — 51,9%. 2024 r.: ynyyweHne — pemuccus 6e3 npoayKTmB-
HbIX paccTponcTtB y 55,6%, ¢ npoaykTuBHbiMY — 44,4%.

LLnzomaHbin Tvn npemopbuaa: 1984 r.: pemumccusa 6e3 npoayKTUBHbLIX PaCCTPONCTB
— 53,4%, ¢ npoaykTMBHbIMU — 46,6%. 2024 r.: pemuccus 6e3 nNpoayKTUBHbBIX pac-
CTPOMCTB yBenuuunack 4o 57,1%, a ¢ npoayKTMBHbIMU cHU3Unack 00 42,9%.

YMepeHHO nonoxuTenbHad AMHaMUKa: valle yaaétca AOoCTUYb pemuccumn 6es
OCTaTOYHbIX MPOAYKTMBHbLIX MPOSIBNEHUMNA.

Pemunccum ¢ npoayKTMBHLIMUK paccTporcTBaMu Bbinm otmedeHbl Y 59,7 % B0rnbHbIX,
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HO y>Ke 3HauMTEeNbHO Yalle Mo cocTosHMo Ha 2024 roga B rpynnax 6onbHbIX C Hacnea-
CTBEHHOWN OTArOLLEHHOCTbIO LUM30PEHMEN U C LLIM3OMOHBIM TUNOM npemopbuga npuv
BO3EVCTBUN 3K30TEHWUI, C paHHMM Hadyanom (B 12-18 net) 3aboneBaHnsi BHE 3aBUCUMO-
CTU OT BANSIHWSA 3K30reHHbIX (DakTOpoB

leHeTuyeckas OTATOWEHHOCTb OCTaéTcsi HebnaronpuATHbIM MPOrHOCTUYECKUM
hakTOpOM: HEMosHbIe pemMmnccum (C MPOAYKTUBHON CUMMATOMAaTUKON) CTanu BCTpevaTbCs
Yalue.

Ok30reHHble akTopbl U LUM3OMAHBIN NPeMopbua 4EMOHCTPUPYIOT yry4dlleHne uc-
XO[O0B, YTO FOBOPUT O MOMOXUTENBHOM BIMSHUN COBPEMEHHbIX nevebHbIX 1 npodunak-
TUYECKMX CTpaTeruni.

Tabnuua-3

BnusiHue paHHero Bo3pacta Havyana 3aboneBaHus U codeTaHUA Apyrux cak-

TOPOB Ha KIIMHUYECKYIO0 KapTUHY NepBON pemuccum wnsodpeHnmn

KNMUHUYe- Bo3spacT B Hayane 3aboneBaHus (0-19 ner)
CKas KapTu- Opyrue dakTopbl
Ha nepeoi HacneactBeHHas npegpac- | Jk3oreHHas npoBokauusi | LUusouaHbIi TN npemop-
pemmccun NONoXeHHOCTb Gupa
1984 r 2024 r 1984 r 2024 r 1984 r 2024 r

Pemuccns 72 (60,3%) | 82(40,3%) |50 (48,1%) |90 (55,6%) |36 (53,4%) |68 (57,1%)
6e3 npo-
AYKTUBHbIX
paccTponcTs
Pemucens 48 (39,7%) | 121 (59,7%) | 54 (51,9%) |72 (44,4%) |32 (46,6%) |51 (42,9%)
C Npoayk-
TUBHbLIMU
pacctpon-
cTBaMu

TpebyeTtcs paspaboTka creumarnbHbIX NporpaMM paHHen OUarHOCTUKM U npodu-
NaKTUKN UMEHHO ANSA NauMeHTOB C HacneacTBEHHOW NpeapacrnonoXeHHOCThIO.

B tabnuue 4 paccmatpmBaeTcsl ONIMTENBHOCTL NEPBOM PEMUCCUN Y MALMEHTOB C

Hayanom 3aboneBaHusi B Bo3pacTte 0—19 net.

Tabnuua-4
BnusaHue paHHero Bo3pacTa Ha4yana 3aboneBaHUA U coveTaHus gpyrux ¢ak-
TOPOB Ha NPOAOIKUTENIbLHOCTbL NEPBON peMuccum wmusodpeHnu

Onutenb- BospacT B Hauane 3a6oneBaHus (0-19 ner)
HOCTb Opyrue dakTopbl
nepeoi HacneacrtBeHHas npeapac- | Jk3oreHHas npoBoKauus LLinsomAaHbIM TMN Npemop-
pemmccum NOMOXEHHOCTh 6uaa
1984 r 2024 r 1984 r 2024 r 1984 r 2024 r
o 2-x net 54 (44,8%) 63 (31,1%) 42 (39,9%) 52 (31,8%) 32 (46,0%) 49 (41,5%)
3-5 net 36 (29,8%) 54 (26,5%) 28 (26,6%) 37 (23,1%) 16 (23,5%) 26 (21,9%)
6-9 net 11 (9,4%) 32 (15,9%) 12 (12,0%) 24 (14,8%) 7 (10,8%) 16 (13,1%)
10 net un 19 (16,0%) 54 (26,5%) 22 (21,5%) 49 (30,3%) 13 (19,7%) 28 (23,5%)
Gonee

HacnencrteeHHasa npeapacnonoxeHHocTb: 1984 r.: kopoTkasa pemuccus (go 2 ner)
— 44,8%, pnutenbHble (10+ net) — 16,0%. 2024 r.: kOpoTKasi peM1ccus CHU3MNach 4o
31,1%, a gnuTtenbHble Bbipocnn Ao 26,5%.

HabntogaeTtcst No3vTUBHas ANMHaMMKa: MeHbLUe ObICTPbIX peunansoB, Yalle dop-
MUpytoTCs Boree AnuTernbHbIe PEMUCCUN.

Ok3oreHHas nposokauus: 1984 r.: go 2 netr — 39,9%, 6onbwe 10 net — 21,5%.
2024 r.: po 2 net — 31,8%, 6onblue 10 net — 30,3%.

FABHOE ynydlleHue: 3Ha4YUTerNbHO BbIpOCHa AONs NauMeHTOB C ANIMTENbHON pe-
muccuen (6onee 10 ner).

LLnzomgHbin Tun npemopbuga: 1984 r.: go 2 netr — 46,0%, 6onbwe 10 net —
19,7%. 2024 r.: po 2 net — 41,5%, 6onbLue 10 net — 23,5%.

3pecb avHamuka 6onee cnabas: KOPOTKME PEMUCCUM OCTAKTCA YacTbIMU, XOTS
anuTenbHble (6onbwe 10 net) HEMHOro yBenuuunuch. HacnencTeeHHast npegpacnosno-
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YKEHHOCTb TaKXe AEMOHCTPUPYET NOMNOXMUTENbHbIE U3MEHEHMS, HO PUCK PaHHEro peLu-
JnBa oCTaéTcs.

LLnsonaHbin npemopbua ocTaétcst NpoOnemMHbIM NPEAMKTOPOM: Y 3HAYUTENBHOWN
YacTu NaUMEHTOB PEMUNCCUS KOPOTKas.

O6cyxaeHne pe3ynbLTaToB:

M3 npeacraBneHHbIX AaHHbIX MOXHO caenaTh BbIBOA, YTO 0N HACENEHMS, Y KOTO-
poro wmn3odpeHns Havyanacbk B Bo3pacTte 21-29 nert, npakTM4eckn He M3MeHunacb. 9ToT
BO3pacT OCTaeTcsi Hanbornee pacnpocTpaHeHHbIM NeEpMoaoM Afis Hadana 3aboneBaHus
paxe cnyctsa 40 ner.

Kpome Toro, gons cny4aeB Havana 3abonesaHus B Bo3pacte 30-39 neT 3Hauu-
TenbHo yBenuuunack B 2024 rogy no cpasHeHuto ¢ 1984 rogom, 4To ABnsieTcst cTaTucTu-
YecKkn 3HaYnMMbIM n3meHeHnem 3a 40 net. B gaHHoM Bo3pacTHOWM rpynne 3Ty TeHAEHLUMIO
MOXHO 0ObACHUTb, BO-NEPBbIX, UIBMEHEHNEM N COBEPLUEHCTBOBAHNEM ANArHOCTUYECKON
[esATeNnbHOCTN C Te4EHNEM BPEMEHM, a BO-BTOPLIX, CPABHUTENbHO BOMNbLUMM HAKOMMeHK-
eM (haKkTopoB puUCKa.

Haunbonblias npoaormkMTensHOCTbL NepBoro npuctyna (NaTe u 6onee mecsaues)
6bina otmeyeHa y 38,6 % GOMbHBLIX U yXe 3HAYMTENbHO Yalle Mo COCTOAHMI0 Ha 1984
roga B rpynnax 60mnbHbIX C HAaCNeACTBEHHOW OTAMOLLEHHOCTBHO LWN30MPEHNEN 1 OPYTUMU
NCUXUYECKNMN 3a00MNeBaHMSAMUN NPU 3K30reHHOW MPOBOKaLMM NPUCTYNa, C LUM30UOHbBIM
TUMNOM NpemMopOuraa BHE 3aBUCUMOCTM OT BO3OENCTBUS SK30rEHUI, NPU CMNOHTAHHOM Je-
OtoTe 3aboneBaHNs B paHHEM BO3pacTe.

HeratuBHasa gvHamuka: y HacnegCcTBEHHO OTArOLEHHbBIX naumeHToB 3a 40 net
cTano yawe dhopMMpoBaThLCA HEMOMHAsE PEMUCCUSI C COXPaHEHUEM NMPOLAYKTUBHOW CUM-
NTOMAaTUKMU.

MonoxuteneHas AMHaAMUKA: NPU 3K30TEHHbIX (pakTopax yaile dopMupyeTcs Yu-
cTasi peMUCCUs, YTo roBopuT 0 Bonee GnaronpUATHOM MPOrHO3eE.

HaunmeHbluas npodomKMTeNnbHOCTbL NEPBON peMmccumn (MeHee AByx feT) Obiro oT-
MeyeHo y 44,8% OonbHbIX, JOCTOBEPHO Yalle Mo cocTtoaHuio Ha 1984 roga B rpynnax
OOnbHbIX C HAcNeACTBEHHOW OTArOLEHHOCTLIO LWM30peHMEN, LLUM3OUOHBIMU YepTamMm
XapakTepa B npeMop0buae, ¢ paHHMM Hadanom 3aboneBaHus Npu BO3OENCTBUMN 3K30TEH-
HbIX (0aKTOpPOB.

PaHHui BospacT gebtota wmnsodpeHnn (<20 neT) ABnseTcs yCTONYMBLIM anuae-
MUOJSTOTMYECKMM (DEHOMEHOM B pernoHe. [Jons nogpoCTKOBOIMO M HOHOLIECKOro Havana
coxpaHseTcs Ha ypoBHe 40—45% Bcex cry4aeB, YTO COrMacyeTcs ¢ MeXayHapOoaHbIMU
OaHHbIMW. PaHHU 0ebloT MOXHO paccMaTpmBaTh Kak HebnaronpusaTHbIA NPOrHOCTUYe-
CKUI NPU3HaK, Tak Kak OH yOMHSET nepuod 6omnesHn, ycunmBaeT HeratMBHy CUMMNTOMa-
TUKY W OrpaHMYMBaET coLmanbHyo aganTtauuio.

Kpome TOro, yBenunyeHve uncrna naumeHtoB ¢ gebrotom B Bodpacte 30-39 et B
nocriegHue OeCcATUNETUsl, BEPOSITHO, CBSI3aHO C COBEPLUEHCTBOBAHUEM AMArHOCTUKA U
N3MEHEHNEM CTPYKTYpPbl BHELUHMX (DAKTOPOB pucKa.

HebnaronpuaTHoe 3HauyeHMe WUMENT HacneAcTBEHHasi OTArOWEHHOCTb Lun3od-
PEHNEN NMpPU 3K30rEHHOW NPOBOKALMM, LUM3OUAHBLIA TUM nNeMopObuaa 1 paHHWUA BO3pacT
Hayana 3aboneBaHusi BHE 3aBUCUMOCTM OT BO3AENCTBUS 3K30reHHbIX hakTtopoB. Cpean
3K30reHHbIX hakTOpPOB Ha 3TOM 3Tane 3aboneBaHnst 0coboM NAaTOreHHOCTLHO OTNIMYatoTCS
ankoronusaums (HapKoTM3aUWst), COMETAHHbIE SK30MEHUN U NMCUXOrEHNN.

BbiBoabl: Bo3pacT Hayana wmn3ogpeHnn SBNSeTcs KntoYeBbIM anuaemMmmonornye-
ckum daktopom. B ®epraHckon gonunHe okono 44% cnydaes gebrotupytot go 20 net (B
ocHoBHOM 12-18 neT). PaHHuin aebioT (<20 net) aBnsietca HebrnaronpusiTHeIM MPOrHOCTU-
YECKUM NPU3HAKOM. HeobxoouMbl pervoHarnbHble NporpamMmmMbl PaHHEro BbISIBIEHMS
N NCUXOCOLMarnbHON NOAAEPXKKM NOAPOCTKOB M MOMOAEXN U3 rPYMN pucKa.

Bcé aTo nogvepkmBaeT BaXXHOCTb pa3paboTku NPEBEHTBHOM 1 NPeauKTUBHbIE Me-
PONPUSITUIA, BHEOPEHNS] CEMENHON NCUXNATPUM AN peanv3aunmn npakTUYecknx ncuxore-
paneBTUYECKUX MepPbI MO YCTPaHEHWIO BPEAHbIX MPUBLIYEK M HOpManu3awmm MUKPOCOLU-
arnbHbIX OTHOLLEHWI BHYTPU CEMbBMU.

B uenom nomnyyeHHble pe3ynbraThl NOATBEPXKAAKT BaXXHOCTb BO3PACTHOrO (hak-
Topa B U3y4YEeHUWN INUOEMMONOTUN, MEXAHU3MOB Pa3BUTUS U KMMHUYECKUX U3MEHEHUN
wusodpeHnn. bonee rmybokoe M3ydeHne M3MEHEHWI BO3PaCTHOW CTPYKTYpbl Hadana
LWM30PpEHNM ABMNSETCS OCHOBHOW LIENbIO AaHHOW Hay4YHOW paboThbl, 1 NpeacTaBrneHHble
B Hel BbIBOAbI MOMOryT pa3pabotatb 6onee adppekTNBHbIE TEXHONOMMN PaHHETO BbISIB-
neHnst u npocmnakTukmn 3aboneBaHus.

Mpo3payHoCTb UccneaoBaHus. ViccneaoBaHne He MMENO CMOHCOPCKON noaaep -
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Ku. ABTOpbI HECYT NOMHYO OTBETCTBEHHOCTbL 3a NpefoCcTaBneHne oKOHYaTenbHON BEpCUmn
pyKkonucu B neyarsb.

Hdeknapaums o MHaHCOBbLIX U OPYrnX B3anMOOTHOLLEHUAX. Bce aBTopbl NpuHK-
Manu yyactue B pa3paboTke KoHUenuuu n ansanHa UccrnefoBaHus U B HanMcaHum pyko-
nucn. OKoHYaTenbHas Bepcusi pykonucy 6oina ogobpeHa Bcemu aBTopamu. ABTOPbI He
nornyyanu roHopap 3a uccrnegoBaHue.
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Abstract.

Relevance. Congenital heart defects (CHD) represent the most common group of
congenital developmental anomalies in children and remain one of the leading causes of
neonatal and infant mortality. According to global statistics, the prevalence of CHD ranges
from 6 to 10 cases per 1,000 live births. With the current advances in cardiac surgery
and neonatology, timely diagnosis of clinical, laboratory, and instrumental parameters in
children with CHD is of critical importance for determining prognosis, selecting optimal
treatment strategies, and preventing complications. The purpose of the study. To assess
the clinical manifestations, physical development, laboratory, and instrumental indicators
in young children with congenital heart defects of varying severity. Materials and
methods of the study. The study included 49 children with congenital heart defects who
underwent examination and treatment at the Department of Cardiac Surgery, Tashkent
Pediatric Medical Institute. The age of the patients ranged from several weeks to 3 years.
All children underwent a comprehensive clinical and instrumental assessment, including
medical history collection, physical examination, anthropometric measurements (height,
weight, body mass index), laboratory tests (complete blood count, biochemical analysis,
hemoglobin level, protein and electrolyte parameters), and instrumental methods such
as electrocardiography (ECG), echocardiography (EchoCG), chest radiography, and
abdominal ultrasound when indicated. The severity of heart failure was determined
according to the Ross classification (Ross, 1992). Research results. The most common
CHD among the examined children was ventricular septal defect (VSD), identified in 46.9%
of patients. Ventricular septal defect and patent ductus arteriosus (PDA) were the next
most frequent. Isolated defects were found in 51% of cases, while combined defects were
observed in 47%, indicating a high prevalence of complex cardiac malformations in early
childhood. Pulmonary hypertension (PH) was diagnosed in 57.1% of children, mainly in
those with significant shunts and combined defects, underscoring the importance of early
detection of elevated pulmonary artery pressure. Growth retardation was noted in most
boys, likely associated with chronic hypoxia and reduced exercise tolerance. All patients
exhibited anemia, reflecting impaired oxygen transport and compensatory adaptation
to hypoxia. Congestive pulmonary changes were identified in 26.5% of cases, while
gastrointestinal and urinary tract disorders were observed in 10.2% of children, indicating
a systemic impact of cardiac pathology on somatic health. Conclusion. Young children
with congenital heart defects demonstrate marked impairments in physical development,
anemia, pulmonary hypertension, and a high frequency of combined cardiac defects. The
degree of heart failure does not always correlate with the age at diagnosis, emphasizing
the importance of a comprehensive approach to examination and follow-up. Timely
detection of clinical, laboratory, and instrumental abnormalities helps to determine disease
prognosis, plan surgical correction, and reduce the risk of complications.

Key words: congenital heart defects, children, heart failure, pulmonary
hypertension, physical development, clinical and laboratory parameters.

BBEOEHUE

BpoxageHHble nopokn cepgua (BINC) npeacrtaBnsitoT cobon Hanbonee pacnpo-
CTpaHEHHbIe BPOXAEHHbIE aHOManuu y AeTen, BcTpevasicb npumepHo y 8—12 Ha 1000
XMBOPOXOEHHBIX [6]. HECMOTPSA Ha 3HAYUTENbHbLIE YCMEXM B XUPYPIUN N KapgMosorum,
BINC npogomkatoT ocTaBaTbCA OAHOM M3 BeQyLUMX MPUYnH 3a00neBaeMoCcTn 1 CMEPTHO-
CTW y AETEN paHHero Bo3pacta, 0COOEHHO B CTpaHax C OrpaHMYeHHbIMU pecypcamu [9].
Hanbornbluyto pacnpoCTpaHEHHOCTb MMEKT AeEKTbl MEXCKENYO04KOBOM U MeXnpea-
CEPAHON Neperopogok, OTKPbITbIN apTepuanbHbIN NPOToK 1 TeTpaga ®anno [6,4].

MoMMMO BLICOKOW CMEPTHOCTM B NepBble rofpl xu3Hu, BINC cylecTBeHHO BNUSIOT
Ha Ka4eCTBO XU3HK AeTen 1 UX pusndeckoe pas3sutne. HegoctatouyHas macca tena, 3a-
JepXKa pocTa 1 npusHakm 6enkoBo-3HepreTM4eckon HeJoCTaToMHOCTU HabnogaTes y
3HAYMTENBHON YacTh NauneHToB [5,3]. 3TN HapyLleHnsa cBA3aHbl C NOBbILLEHHLIMU SHEP-
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reTM4ecKMn 3aTpatamu, CHKEHMEM anneTuTa, IMNoOKCEMUEN 1 HAPYLUEHNAMN NUTaHNS,
4YTO yCyrybnsiet TedeHne OCHOBHOIO 3aboneBaHns 1 yxyglwaeT nporHos [7].

JleroyHas runepTeHsus, passuBatroLLlasca y MHOrMx nauueHtoB ¢ BIC, aensertcs
KIOYEBbIM (hakTOpOM, YCUIMBAKLLMM KIMHUYECKUE MPOSABEHMs 3aborneBaHusa v mno-
BbILLAIOLLMM PUCK Pa3BUTUS CepaevHON HegocTaTodHOCTU [2]. Hapsay ¢ aTum, aHemus
ABMAETCA YacTbiM COMYTCTBYIOLMM COCTOsiHUEM y geten ¢ BIC n moxeT ycyrybnartb
TMMOKCUIO, MPUBOAS K CHVXKEHUIO TONEPAHTHOCTU K (PM3NYECKOW Harpyske 1 yxyaLweHnto
KOMMEHCaTOPHbIX BO3MOXHOCTEW opraHuama [1,8].

CoBpeMeHHbIE AaHHbIE YKa3bIBatloT, YTO HaNM4Me COYETaHHbIX MOPOKOB, OCMOX-
HEHWUN CO CTOPOHbI ObIXaTeNbHOM U MULEBAPUTENBHON CUCTEM, a TaKKe BblpaKEHHbIe
MeTabonnyeckne HapyleHus TpebyrT KOMMMEKCHOro KIMMHWKO-NabopaTopHOro U WH-
CTpyMeHTanbHoro nogxoga k obcnenosaHuio geten ¢ BI1C [4,7]. PaHHAs guarHocTuka
CTeneHn HeJoCTaTOMHOCTM KpOBOOOpAaLLEHNS, HAPYLUEHUI MUTaHWS, aHEMUN U NETOYHOW
rMNepTEeH3NM NO3BONSET CBOEBPEMEHHO OMPEeAEnUTb TaKTUKYy BEOEHUS NauueHTa, CHU-
3UTb PUCK HEBNMAroNnPUSATHBIX MCXOLO0B M YYyYLLMTb Ka4yecTBO XnsHu [9,2].

Takum 00pasoM, M3yveHWe KITMHWYECKMX, aHTPOMOMETPUYECKUX U nabopartop-
HO-UHCTPYMEHTarbHbIX 0COOEHHOCTEN AETEN C BPOXXAEHHBIMY MOPOKaMM cepaua OCTaéT-
Cs1 aKTyarbHOW 3aayvei COBPEMEHHONM NneamnaTpmm, Tak Kak MMEHHO KOMMIIEKCHas OLeH-
Ka COCTOSIHWSI NauMeHTa onpenensieT YCnewHoCTb NIeYeHNst U NPOrHo3 3aboneBaHus.

Lenb uccnegoBaHma. OLeHUTb KNMHUKO-NabopaTopHbIE Y MHCTPYMEHTarbHbIE
nokasartenu y AeTew ¢ BpOXKAEHHLIMU NOPOKaMU cepaLa B 3aBUCUMOCTM OT CTEMEHN cep-
[e4YHOM HeJoCTaTOYHOCTH.

MaTtepuansl n metoabl. VccnegoBaHue NPOBOAMIIOCH B OTAENEHUN KapOouoXu-
Pyprum KnMHUKM TaLIKEHTCKOro neamMaTpuyeckoro MeguumMHCKOro MHCTUTYyTa. B wmccne-
[OBaHWMM NpuvHMManu ydactve 49 naumeHToB C AMArHO30M BPOXOEHHbIE MOPOKU Cepa-
ua. Bcem getam npoBoanncs KNUHUYECKUI OCMOTP, aHTPOMOMETPUYECKNE U3MEPEHUS,
nabopatopHble nccrieqoBaHus: OOWMI aHann3 KpoBKU, BUOXMMUYECKUIA aHann3 KPoBW,
onpefensncs ra3oBbIi COCTaB KPOBU U MHCTPYMEHTanbHble uccnenoBanust: Ixo KI, KT,
a Takke peHTreHorpaduvsa rpyaHoOn KNeTkn U ynbTpa3ByKOBOE UCCHEeOOBaHWE BHYTPEH-
HUX opraHoB. CTaTUCTMYECKMIA aHaNn3 NPOBOAMIICS NPV NOMOLLM Nporpammbl Statistica n
MsOffice 2019. NpoBoannack oueHka 6a3BOBOW CTATUCTUKM C ONpeneneHnemM cpeqHero
nokasaTensi, CTaHAapTHOW OLWIMOKKN, JOCTOBEPHOCTL onpeaensanacbk no kputeputo CTio-
[eHTa, 3a JOCTOBEPHbIE ONPeaensAnich AaHHble ¢ owmnbkon He 6onee 5% (p<0,05).

Pe3ynbrathbl. [0 pe3ynsratam MccrneqoBaHusa CpeqHUn BO3pacT obcneqoBaHHbIX
naumeHToB coctaBun 13,32+3,25 mec. Manbumku coctaBunu 83,6%, a neBoykn 16,4%.
OueHka aHTPOMNOMETPUYECKMNX NoKasaTernen npoBogunach No cneuvanbHOn nporpamme
Anthro paspaboTtaHHon onsa geten mnagwe 5 net. Beinu nonyyeHsl cneayowme cpeg-
HMEe aHTPOMOMETPUYECKME NokasaTenu cpean Mmansunkos: WAZ - -1,99+0,52 SDS, HAZ
--0,784£0,45 SDS, BAZ - -1,9+0,67 SDS, a cpean nesovek: WAZ - 0,42+0,32 SDS, HAZ
--0,49+0,13 SDS, BAZ - 1£0,35 SDS.

B 3aBMCMMOCTM OT CTENEHU HapyLUEHUSA KPOBOOOpaLLEHUSA Obiny Nony4veHsbl cre-
aywowme gandble: HK 1 ctenenn: WAZ - -0,5 SDS, HAZ - -0,11 SDS, BAZ - -0,6 SDS,
HK 2A ctenenn: WAZ - -2,26 SDS, HAZ - -1,44 SDS, BAZ - -2,27 SDS, HK 2B ctenehnu:
WAZ - -2,3 SDS, HAZ - -0,57 SDS, BAZ —-3,2 SDS.

lMpu pacdeTe uHOekca mMacchl Tena K BoO3pacTy Obinv BbISBMEHO YTO OONbLUMH-
CTBO [eTeN NMEIT HeJOCTAaTOMHOCTb Beca pa3Hon cTeneHu Tsxectun. Taky 30,6% neten
BbIIBNEHO Tshkenoe uctoweHvne (BOHI tspkenon crenenu), y 10,2% aeTten ymepeHHoe
uctoweHve (BOHI cpegHen ctenenmn) ny 57,1% peten oTMedanock HopMarnbHOe nNuTa-
Hue. Takum obpasom nokasatenu VIMT B 3aBUCMMOCTM OT HapyLLEHWIA KpoBOOOpaLLeHNst
pacnpegenunucb cnegylowum obpas3om: y AeTen C HapylleHnem kposoobpalleHus 1
ctenenun: y 14,3% peten 6bin BoiBrEH ymepeHHoe nctowlenne. Mpu HK 2A ctenenn —y
57,2% petew ObiN BbISIBNEH THXENOe UCTOLLEHNE, Y 28,5% OeTen — ymepeHHoe UcToLLe-
Hue. Mpu HK2 B ctenenn y 75% pgetern oTMedanoch Tskernoe ncrolleHue ny 25% aeten
yMepeHHoe uctoweHne. Puc.1.

Mpn oueHKke YacToTbl BCTPEYAEMOCTM BPOXAEHHbLIX MOPOKOB cepaua, Hanbonee
4YacToO BCTPeYalLLMMCH MOPOKOM SABUNICA OedEKT MEXOKeNyLoYKOBOW Meperopogkm —
46,9%, pnanee cnegoBan gedekT MexnpeacepaoHon neperopogkn — 26,5%. OTn gga
nopoka COCTaBWIM OCHOBHYIO [OM0 NMOPOKOB cpean obcnenoBaHHbIx Aeten. OTKPbITbIN
apTepwuarnbHbI NPOToK cocTaBunm 16,4% aeten. OctanbHble NOPOKN cepaua CocTaBunm
MeHee 5%: 00LWMIn aTPUOBEHTPUKYNSPHBIN kaHan 4,1%, cTeHo3 neroyHon aptepum 4,1%,
YacTu4HbI aHOManbHbIA ApeHax neroyvHbix BeH 2%. 3onMpoBaHHbIE MOPOKM BCTpeYa-
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nncek y 51% peten, coyeTaHHble NOpoku Habnoganueb y 47% obcnenoBaHHbIX.

PucyHok-1
Yactora BOHI y pgeten c BINC B 3aBMCMMOCTU OT HEAOCTAaTOYHOCTU KPOBO-
o6palleHus
80
70
60
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20 14,3
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0
HK 1 cteneHn HK 2-A HK 2-B
m B3HM cpegHeit cTeneHM W B3HM Taxenon creneHH
PucyHok-2

YacToTa BCTpeuaeMoCTH BpOXAeHHbIX MOPOKOB cepaua y o6crnefoBaHHbIX AeTen

2
| I I - - =

AN AMIN CNA Ya/1B

Mpumevarne: OMXIT — gedekt mexokenynodkoBon neperopogku, AMMM — ge-
dekT MexnpeacepaHon neperopoaku, OAlT — oTKpbITLIN apTepuanbHbin npoTtok, OAK
— oOWN aTpNOBEHTPUKYNAPHBIN KaHan, CIA — cTteHo3 neroyHon aptepun, YAOJIB —va-
CTUYHbIV aHOMarlbHbIA APEHaX NerovHbIX BEH.

OcnoxHeHus B BUAe NEroYyHon runepteH3nn Habnoganace y 57,1% feten U3 H1x
y 14,3% oTmevanach fneroyHasi rmnepTeH3nsl BbICOKON cTeneHun. Mmneptpodums nesoro
Xenypoyka Habntoganack y 14,3% peten, gunatauusa npasoro xenygodka y 10,2% pge-
TEN, YTO TakkKe coveTanocb C HeJOCTaTOMHOCTLIO TPEXCTBOPYATOro KnanaHa. Aputmus
BCcTpeyanach y 26,5%, 1n3 Hux y 5,2% peten Habnoganack nonHast AB — 6nokaga, y
ocCTanbHbIX AeTen Habnganuck cHycoBast apuTMums (puc.3).

Mpu cbope aHamMHe3a ObINO BLISABMNEHO YTO Y OAHOMO NauneHTa Habnaancs cuH-
apom [ayHa (2,0%), y 40,8% peTelt BpOXKOEHHbIN MOPOK ObiN BbISBMEH C POXAEHUS, Y
30,6% petert nopok BbigBunm go 6 mecsues u'y 30,6% JeTert Nopok Obin BbISBIEH Nocne
6 mecsueB.
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PucyHok-3
OcHoBHbIe ocnoxHeHusa BIMNC Yy .queﬁ paHHero Bos3pacTa
Aputmus 2651
A 10,2
I 14,3
ar | sy
0 10 20 30 40 50 60

Mpumeyvanne: OIMK — gunaTtauuna npasoro xenyaodka, MK — runeptpodus neso-
ro xenygouka, JlII — neroyHas runepreHsus

Mpu oueHke NabopaTopHbIX NOKa3aTenen CHWXEHNE YPOBHS remornoburHa Habmto-
nanocbk B 100% cniyyaes, nenkoumTtos otMmevancs y 20,4% fgeTen, 4To Takke KIMHUYECKU
co4eTanock C 3aCTOMHbIMU ABMEHUSMU B NETKUX.

[Mpn OLEHKE COCTOSHMA OPYrMX OPraHoB M CUCTEM ObINo BBISIBMIEHO, YTO B OC-
HOBHOM Habntogaercsl nopaxeHne OPOHXOMNEroyHom cuctemsl B 26,5% cnydaes, 3a6o-
neBaHus XenyoovyHO-KULLIEYHOro TpakTa Habntoganocb y 10,2% feten, 3aboneBaHus
MOYENonoBoN cuctembl Habnoganock Takke B 10,2 % cnyyaeB n y 1 pebeHka (2,0%)
Habrnroganncek n3ameHeHnst co ctopoHbl LIHC.

O6cyxpeHue. PesynbraTel NPOBEAEHHOIO UCCNEAOBaHUSA AEMOHCTPUPYHOT, YTO
BPOXOEHHbIE NMopoku cepaua (BIC) y oetel paHHero Bo3pacta COnpoBOXAalTCH Bbipa-
YKEHHBIMW HapyLUEHUAMU (PU3NYECKOro Pa3BUTUSA, BbICOKOW YAcTOTOM aHEMUM U 3HAYM-
TENbHbIM YMCMOM OCITOXHEHUN CO CTOPOHbLI CEPAEYHO-COCYQUCTON CUCTEMBI, BKMOYas
NErOYHYI0 TMNEPTEH3NIO N apUTMUN. DTU AaHHbIE COMMNACYTCS C MEXAYHapoaHbIMU 3Mu-
OEeMUONOrMYECKUMN CCeaoBaHMaAMK, NokasbiBawLwmmMm, 4to BITC ocTatoTca Hanbonee
pacnpocTpaHéHHbIMWU BPOXAEHHBIMW aHoManuamm — 8—12 cnydaes Ha 1000 HoBopo-
XOEHHbIX [6,9], npnuém BegyLmmMmu popmamm ABNSA0TCA AedeKTbl MeXekenygo4ykoBom n
MeXnpeacepaHon neperopofok [4,6], 4To NoOATBEPXKOAETCA M B HALeM nccrnenoBaHum,
rae gedekt MexokenyaoYKoBOW Neperopofku BoisiBreH y 46,9 % getein. 3HaunTensHast
YacTb 06CrefoBaHHbIX NauMeHTOB MMena geduuMT Macchl Tena pasfUYyHOW CTEMEHW,
NPUYEM TSXKECTb UCTOLLIEHNSI MPSIMO 3aBUCeNa OT CTENEHN CEPAEYHON HEOOCTATOYHOCTU:
o1 14,3 % npu HK | go 75 % npu HK IIB. 3Tn pe3yneraTthl cornacytTcs ¢ nurepaTypHbl-
MW JAaHHbIMM, YKa3bIBalOLLMMK Ha BbICOKYH YacTOTy OEnkoBO-3HEpreTMyeckon HegocTa-
TouHocTM npu BIIC [3,5,7] n nog4épKkMBatoT porib XPOHUYECKON TMMNOKCEMMUM, MOBbILLEH-
HbIX HeprosaTpaT 1 3ameaneHMn CoOMaTYecKoro pocta. PaHHASA KOppekums NUTaHns 1
CBOEBPEMEHHOE XUPYPrMYeckoe fiedeHme B NogobHbIX Cryyasx paccmaTpuBaroTCst Kak
KItoYeBble Mepbl AN ynydleHus nporHosa [5,7]. CHuXeHne ypoBHS reMmornobuHa, Bbl-
SIBMEHHOE y BCEX MALMUEHTOB, NOATBEPXKAAET AaHHbIE cucTeMaTuyeckoro obzopa Zhang
N COaBT., CBUOETENLCTBYIOLINE O BbICOKOW pacnpocTpaHEHHOCTM aHemumn npu BIIC [8].
HedununT xxenesa n xpoHn4eckas rmnoKcusi B3aMMHO OTAroLaoT ApYr Apyra, ycunvsas
CEepOeYHO-COCYQUCTYH HEQOCTaTOMHOCTb U CHDKAsA TONepaHTHOCTb K OU3nYecKkon Ha-
rpyske, 4To Nog4YEpPKMBaET HEOOXOAMMOCTb PaHHEN OMArHOCTUKMA U KOPPEKUMM aHeMUn
[1,8]. Bbicokas yactoTa néroyHow runepteHaun (57,1 %), Bkntoyast TskEnble opmbl Yy
15,7 % peten, cornacyetcs ¢ pedynsrtatamu uccnegosanui Diller n Gatzoulis, nokasas-
LUMX, YTO 3TO OCIMOXHEHMWE CYLLIECTBEHHO MOBbLILLAET PUCK CEPAEYHON HEJOCTAaTOYHOCTH
n netanbHocth [2]. OTMedeHHas y 26,5% JeTten apuTtMusl, B TOM Yncne NonHas aTpuo-
BEHTPUKYnsipHas Griokaga, Takke COOTBETCTBYET NUTEPATYPHbIM AaHHbIM U yKasblBaeT
Ha HeobXo4MMOCTb MOCTOSIHHOIO 3NEKTpoKapanorpacgryeckoro HabnaeHus.

[MoYTn y NONOBWHbLI AETEN NOPOKN HOCWUIM COYETAHHBIN XapakTep, a bonee yem y
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YETBEPTM BbISABNEHbLI COMYTCTBYOLWMNE 3aboneBaHns GPOHXONErOYHON, NuLeBapuTenb-
HOW M MOYENOrIoOBOM CUCTEM, YTO NMoATBEpPXKAAaeT HEOOXOAUMOCTb KOMMIIEKCHOMO KMMHU-
Ko-rnabopaTopHOro 1 MHCTPYMEHTarnbHOro obcneaoBaHus, BKITFOYAKOLLErO OLEHKY HYTpU-
TMBHOIO CTaTyca, ra3oBOro cocrtaBa KpoBu, remornoduHa, OxoKl n 3KI [4,7]. PaHHssa
OMarHocTrka CTeneHn CephaevyHOW HeJoCTaTOYHOCTU, HapyLUEHW NMUTaHWUS,, aHEMUU U
NEroYHOM rMnepTeH3nn NMEET KITHOYEeBOE 3HAYEHNE AN BbiIbopa TakTUKM NeYeHns 1 Npo-
MNaKTUKM OCIIOXHEHNI [2,9].

3akntoyeHue. NonyyeHHble pe3ynsTathl NOATBEPXKAAIOT, YTO BPOXAEHHbBIE MOPO-
K/ cepgua y OeTel paHHero Bo3pacTa COMpOBOXAAKTCS BbIPaXXEHHLIMU HaPYLLUEHUSIMU
PU3MYECKOro pa3BUTHSI, BbICOKOW YAaCTOTOM aHEMUM U OCITOXKHEHWUIA CO CTOPOHbI CEpPAEY-
HO-COCYAMCTOWN CUCTEMBI, B TOM YMCIE NErOYHOM rMnepTeH3mmn 1 aputmuin. Hambonee
pacnpoCTpaHEHHbIM MOPOKOM SABMAETCA AeEKT MEXOKeNnyqo4KOBOW Neperopoaku, npu
3TOM 3HauYnUTENbHasA JONS MALUEHTOB MMEET COYETaHHble (hOPMbl MOPOKOB. BISBNEHHbIE
N3MEHEHUS] CBUOETENbCTBYIOT O TsHKECTU cocTosiHusa geTten ¢ BIIC n HeobxogmmocTu
KOMIMMEKCHOIO KMNMHMKO-NabopaTopHOro U MHCTPYMEHTanbHOro noaxoda kK ux obcneno-
BaHuto. Ocoboe 3HavYeHne MMEET paHHAS OMArHoCTMKa U CBOEBPEMEHHOE BbISIBIIEHNE
HapyLUeHWIn KpoBOODOpAaLLEHWS!, YTO MO3BOMSAET CHU3UTbL PUCK OCIIOXHEHWU, ONpeaeniTb
ONTMMarnbHY TaKTUKY NTEYEHNS 1 yNy4YLINTb NPOrHO3 4115 AaHHOW KaTeropun NaLMeHToB.

Mpo3payHocTb MccrnepnoBaHus. ViccnegoBaHve He MMENO CMOHCOPCKOW Mof-
OEepXXKU. ABTOpbI HECYT MOSHYI OTBETCTBEHHOCTb 3a MPegoCTaBlieHMEe OKOH4YaTerNbHON
BEPCUUN PYKOMUCU B NevaTb.

Oeknapaumsa o PMHAHCOBBLIX U APYrMX B3auMOOTHOLLIeHUsAX. Bce aBTopb! Npu-
HUManu ydactme B pas3paboTke KOHUEeNuUWuM U gusariHa UCCNefoBaHus U B HanucaHum
pykonucu. OkoH4YaTenbHasa Bepcus pykonvcy 6bina ogobpeHa Bcemu aBTopamum. ABTOpbI
He nony4anu roHopap 3a nccrnegoBaHue.

LIST OF REFERENCES

[11 Eleza-Meireles A, Smith GC, Laing IA, Gillett PM, Keavney BD. Iron deficiency
in children with congenital heart disease: updated clinical perspectives. Eur J Pediatr.
2021;180(9):2853-61. doi:10.1007/s00431-021-04072-2.

[2] Diller GP, Gatzoulis MA. Pulmonary vascular disease in congenital heart
disease: from childhood to adulthood. Circulation. 2017;136(18):1801-16. doi:10.1161/
CIRCULATIONAHA.117.028215.

[3] Hassan BA, Albanna EA, Morsy SM, Siam AG. Nutritional status in children with
unoperated congenital heart disease: current evidence from developing countries. Front
Pediatr. 2019;7:53. doi:10.3389/fped.2019.00053.

[4] LiuY, Chen S, Zihlke L, Black GC, Choy MK, Li N, Keavney BD. Global birth
prevalence of congenital heart defects, 1970-2017: systematic review and meta-analysis.
Int J Epidemiol. 2019;48(2):455-63. doi:10.1093/ije/dyz009.

[5] Vaidyanathan B, Nair SB, Sundaram KR, Bhat PG, Shivaprakasha K, Rao SG,
Kumar RK. Malnutrition in children with congenital heart disease: determinants and
short-term outcomes after corrective intervention. Indian Pediatr. 2018;55(7):541-6.
doi:10.1007/s13312-018-1364-1.

[6] Van der Linde D, Konings EEM, Slager MA, Witsenburg M, Helbing WA,
Takkenberg JJM, et al. Worldwide birth prevalence and trends of congenital heart disease:
updated systematic review. J Am Coll Cardiol. 2021;77(21):2241-57. doi:10.1016/].
jacc.2021.03.015.

[71 VenugopalanP,Agarwal AK. Protein—energy malnutrition in children with congenital
heart disease and improvement after surgery: contemporary data from a prospective
cohort. Ann Trop Paediatr. 2017;37(1):11-7. doi:10.1179/027249302125000171.

[8] Zhang, Guo Z, Sun H, Luo J, Zhang X. Anemia and iron deficiency in children
with congenital heart disease: systematic review and meta-analysis. Medicine (Baltimore).
2020;99(40):e22506. doi:10.1097/MD.0000000000022506.

[9] Zimmerman MS, Smith AGC, Sable CA, Echko MM, Wilner LB, Olsen HE, et al.
Global, regional, and national burden of congenital heart disease, 1990-2019: insights
from the Global Burden of Disease Study. Lancet Child Adolesc Health. 2020;4(3):185—
200. doi:10.1016/S2352-4642(19)30402-X.

wWww.ijsp.uz

1114 volume 4 | Issue 5 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics

published: 28 October 2025

Article / Review

doi.org/10.56121/2181-2926-2025-4-5-1115-1125

MODERN CONCEPTS OF PATHOGENESIS, IMMUNOLOGICAL
AND MORPHOLOGICAL FEATURES OF HYPO-APLASTIC
HEMATOPOIETIC CONDITIONS IN CHILDREN (LITERATURE

REVIEW)

S.N.Davlatova'

OPEN ACCESS

1JSP

Correspondence
Davlatova Sokhira Nozirovna,
State Educational Institution
“Avicenna Tajik State Medical
University”, Dushanbe, Tajikistan.

e-mail: sokhira@mail.ru

Received: 28 August 2025
Revised: 05 September 2025
Accepted: 28 October 2025
Published: 28 October 2025

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

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

(Qlose)

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

K.l.Ismoilov'

U.Sh.Abdurakhmanova' N.N.Khodzhayeva'

1. State Educational Institution “Avicenna Tajik State Medical University”, Dushanbe, Tajikistan.

Abstract.

Relevance. Hypo-aplastic hematopoietic disorders in children remain one of the
most complex and pressing problems in modern pediatric hematology. The disease
is characterized by pronounced suppression of bone marrow hematopoiesis leading
to pancytopenia and severe clinical manifestations. Despite advances in diagnosis
and therapy, mortality rates in pediatric aplastic anemia remain high, especially with
delayed diagnosis. Recent studies indicate a key role of immunological and molecular-
genetic mechanisms, as well as bone marrow microenvironment disturbances,
in the development of the pathological process. Insufficient understanding of the
interactions between genetic, cytokine, and microenvironmental factors determining
disease outcomes necessitates a deeper analysis of pathogenetic mechanisms and
systematization of modern data on the morphological and immunological features of
hypo-aplastic hematopoietic disorders in children. This underlines the scientific and
practical significance of the present research. Aim of the study. To systematize and
analyze current scientific data on the pathogenesis, immunological and morphological
features of hypo-aplastic hematopoietic disorders in children, in order to clarify the key
mechanisms of disease development and to define promising directions for diagnosis
and therapy. Methods. The study was performed as an analytical literature review. A
comprehensive search and analysis of publications in the databases PubMed, Scopus,
eLibrary, and Web of Science over the last 10 years was conducted. Both domestic and
international studies concerning the genetic, immunological, and morphological aspects
of hypo-aplastic hematopoietic disorders in children were included. Literature selection
was based on the following keywords: aplastic anemia, bone marrow hypoplasia,
children, cytokines, T-lymphocytes, Fas/FasL system, bone marrow microenvironment.
The analysis was performed using content analysis, comparison of data from various
authors, and critical evaluation of the findings. Results. The analysis of the literature
revealed that the pathogenesis of hypo-aplastic hematopoietic disorders in children is
multifactorial, resulting from a combination of genetic defects, immune dysregulation,
and bone marrow microenvironmental damage. Genetic mechanisms involve mutations
in genes responsible for DNA repair (FANCA, FANCC, FANCG), ribosomal biogenesis
(RPS19, RPL11, SBDS), and telomere maintenance (TERT, TERC, DKC1), leading to
depletion of the hematopoietic stem cell pool. Immunological factors include activation
of cytotoxic T-lymphocytes (CD8+), overproduction of pro-inflammatory cytokines (IFN-y,
TNF-a, IL-1B), and Fas/FasL-dependent apoptosis of hematopoietic cells, accompanied
by decreased levels of anti-inflammatory cytokines (IL-10, TGF-B) and regulatory T-cell
deficiency. Morphological changes are characterized by bone marrow hypocellularity,
replacement of hematopoietic tissue by adipose tissue, and depletion of all hematopoietic
lineages in the absence of dysplastic features. In children, areas of normocellularity
are more frequently preserved, indicating a potential reversibility of the process. Bone
marrow microenvironmental disturbances manifest as reduced mesenchymal stromal
cell activity, deficiency of growth factors, and formation of a pro-inflammatory milieu that
further suppresses hematopoiesis. Conclusions. Hypo-aplastic hematopoietic disorders
in children have a polyetiological nature involving interrelated hereditary, immunological,
and microenvironmental mechanisms. Cytokine-mediated immune inflammation with
activation of Fas/FasL-induced apoptosis of hematopoietic cells plays a central role in
pathogenesis. The morphological picture is characterized by pronounced bone marrow
hypocellularity with preservation of foci of active hematopoiesis in childhood, which has
diagnostic and prognostic significance. Mesenchymal stromal cell dysfunction and cytokine
dysregulation create an unfavorable microenvironment that perpetuates hematopoietic
suppression. Systematization of modern data on the pathogenesis of hypo-aplastic
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disorders in children substantiates the need for an integrated diagnostic and therapeutic
approach combining molecular-genetic, immunological, and morphological analyses..

Key words: hypo-aplastic conditions, aplastic anemia, children, bone marrow,
morphological features, immunological features, cytokines, pathogenesis, hematopoiesis,
pediatric hematology.

BBepeHue

B ctaTtbe npencrtaBneH 0630p COBPEMEHHbIX HAy4HbIX AAHHbIX, MOCBALWEHHbIX Na-
TOreHesy, UMMYHOMNOrMYeCKMM 1 MOPONornyecknm ocobeHHOCTAM rMMNo-annnacTUYecKnx
COCTOSIHMIA KPOBETBOPEHMS Yy AeTEN. PacCMOTpeHbI KNoYeBblE MEXaHU3Mbl pa3BUTUS 3a-
OoneBaHusi, BKITOYAKOLLIME TEHETUYECKME U NPUOBPETEHHbIE (DAKTOPbI, @ TaKKe HapyLue-
HUS UMMYHHOTO OTBETA, BeAyLUME K YTHETEHUIO reMonoasa.

Ocoboe BHMMaHNe yaeneHo N3MeHeHNsiM CTPYKTYpbl U OYHKLIMM KOCTHOTO MO3ra,
a Takke ponv LUUTOKMHOBOIO AucbanaHca M ayTOMMMYHHbIX NMPOLIECCOB B MaToreHese
rmno-annasum. O630p cnocobCTBYET CUCTEMATU3ALIMM 3HAHUIA M ONPEeSENEeHN0 NepCrnek-
TUBHbIX HaNpaBneHu nccrenoBaHuii B obnact negmaTpu4eckon remaTonormu.

Mno-annacTnyeckne COCTOSIHUS KPOBETBOPEHWSI y OETeW NpencTaBnsioT cobow
CMNOXHYH Tpynmny remartoniormyeckmx 3aboneBaHun, XxapakTepuayoLmMXcs BblpaKeHHbIM
CHWXEHNEM MponndepaTUBHON aKTUBHOCTM U (DYHKLIMOHANbHOW CNOCOOHOCTU KOCTHO-
ro mMosra, YTo NPUBOAUT K MaHUMTOMEHUN pasnnyHoOM cteneHun Tsxectn [1]. HecmoTps
Ha HU3KYI0 pacnpoCTpPaHEHHOCTb, annacTnyeckas aHemMusi y AeTel OCTaETcsl CepbE3HOMN
npobnemowi B neguatpun. Mo faHHbIM, €€ YacToTa cocTaBnseT oT 2 Ao 6 crny4yaeB Ha 1
MITH IETCKOrO HacerneHusi B rod, C BapMauusMy B 3aBUCUMOCTM OT pervoHa (Hanpumep,
5,16 /mnH B Kopee n 3,1 /mnH B P®). lNpn oTcyTCTBUN CBOEBPEMEHHOIO NEYeHUs ne-
TanbHOCTb OCTAETCS 3HAYMTENbHON: MO EBPOMNENCKUM AaHHbIM, ABYXIIETHASA CMEPTHOCTb
pocturaet ~ 43 %, 4TO NOAYEPKMBAET BaXKHOCTb PaHHEN OMarHOCTUKM U adeKBaTHOMO
neyenus [2,3].

CoBpeMeHHble NpeacTaBneHnst O naToreHe3e rMno-annacTUYeckMx COCTOSIHUN
BKITHO4AKT MHOIOaKTOPHbIE MEXaHN3MbI, B KOTOPbIX B3aMOLENCTBYOT reHETUYECKNE,
WMMYHOJIOTUYECKME N MUKPOCPELOBbLIE KOMMOHEHTHI. KntoueBoe 3BeHO hopMUpOBaHUS
KOCTHOMO3rOBOW HeOoCTaTOYHOCTW CBSI3aHO C MOPaXeHMEM reMOMO3TUYECKUX CTBOMO-
BbIx krietok (FCK) cTBONOBOro 1 NporeHUTOPHOrOo fyrna KNeTok noj AevCTBUEM 3K30reH-
HbIX (BMPYCHBbIX, NTEKAPCTBEHHbIX, PafuaUMOHHbIX) U 3HOOrEHHbLIX (PakTOpOoB, a Takke C
BPOXAEHHbIMU HapyLleHusiMn cuctem penapaumm OHK [4].

KntoyeBbIM NaToOreHeTMYeCcKMM 3BEHOM SIBMSIETCS HApyLUeHWe perynsaumm UMmyH-
HOro OTBETA, B YACTHOCTU, AncbanaHc LMTOKMHOBOIO Npodunst U ayTOUMMYHHasi arpec-
Cusi, COMPOBOXAAMLLASACSA anonTo30M reMOMO3TUYECKNX KIETOK M UX MUKpocpeabl. [5].
MmmyHonorndeckne ocobeHHOCTM BKIHOYAlOT HapylieHust B cucteme T- n B-numdo-
LUTOB, MOBbILIEHNE AaKTUBHOCTU LUTOTOKCMYECKMX Cybnonynsaumi, a Takke U3MeHeHust
YPOBHSI NPOBOCMNANMTENbHBIX Y NPOTUBOBOCNANUTESNBHBIX LUTOKMHOB, YTO onpegensiet
TSDKECTb M NPOrHo3 3abonesaHus [6]. Mopdonornyeckme n3aMeHeH1s1 KOCTHOrO Mo3ra npu
rMMNo-annacTUYeCcKNX COCTOSTHUSAX XapaKTepu3yHTCS MMMOKIETOYHOCTLIO, 3aMeLleHneM
KPOBETBOPHOWM TKaHW XUPOBOW, @ TakkKe HapyLleHWEeM apXMTEKTYpbl MUKpOcpenbl, Y4TO
OoTpaXkaeTcsi Ha KNMUHUYECKUX NPOSIBIIEHUSIX U AuHaAMUKe 3aboneBanus [7].

HecmoTpsi Ha AOCTUXKEHNSI COBPEMEHHOW MEAMLMHbBI, AMarHOCTUKa U fieYeHmne ru-
no-annacTUYeCKUX COCTOSIHUIA y AIETEN OCTAKOTCS akTyalnbHOW 3agadein. TpaguunoHHble
MeToAbl ANArHOCTMKM YaCTO He MO3BONSAT CBOEBPEMEHHO BbISIBUTb MMMYHOIOTMYECKNE
COBUIM, BNUSIIOWME HA KIMMHMYECKOE TeYEeHWe, YTO NoaYepKMBaeT HeObOXOANMMOCTb BHe-
OpeHUsT HOBbIX NabopaTopHbIX TEXHOMOMMI U MOSEKYNAPHO-FEHETUYECKUX UCCIenoBa-
Hu. TepaneBTUYeCKMe NOAXOAbI, BKIOYAs MMMYHOCYNPECCUMBHYIO Tepanuio U TpaHc-
nnaHTaumo reMonoaTUYECKMX CTBOMOBLIX KINETOK, TpebytoT nHamemnayansHoro nogbopa
C Y4ETOM NaTOreHeTU4EeCKNX 0COBEHHOCTEN U MMMYHHOIO cTaTyca nauveHTa [8].

Takum obpasoM, yrnyoneHHoe nsyyeHne KIMHUKO-MOPMONOrMYEeCcKNX 1 MMMYHO-
NOrMYecknX xapakTepUCTUK MMMNo-aniacTUYecknx COCTOSHMI KPOBETBOPEHNS Y AETEN SAB-
NSeTcs NPUOPUTETHBLIM HanpaBlieHNEM COBPEMEHHON MeauaTpuyeckon remaTonorum u
CcrnocobCTBYET NOBLILLEHNIO 3PMEKTUBHOCTU ANArHOCTUKU, MPOTrHO3NPOBaHUSA 1 Tepanum
[laHHOW NaTonoruu.

Lenbro HacTosiLero o63opa sSIBNSIETCS cucteMaTnsaumsl U aHanm3 CoBPEMEHHbIX
Hay4HbIX [AaHHbIX, KacalLmuxca natoreHesa, UMMYHOIOTMYECKUX U MOPXONOrNYECKMX
N3MEHEHWUI NPU rMNo-anfacTUYecKknX COCTOSHUI y OETEN.

Mno-annacTnyeckne COCTOSIHUS KPOBETBOPEHWSI y OETeW NpencTaBnsioT cobow
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NONMM3aTUOMNOIMYECKYHO NAaTONOMMI0, XapakTePU3YHOLLYHOCA HapyLleHMeMm npoLecca remo-
no33a BCNEACTBUE CHWXEHUS KONMMYECTBa U (DYHKLMOHANBHOW akTMBHOCTU reMonoaTu-
YEeCKMX CTBOMOBbLIX M MPOreHNTOpPHbIX knetok (FCK), 4To npuBoauT K pasBuTMO NaHLm-
TOMEHUN W TSXKEMbIM KNMHUYECKMM nposiBneHusam [9]. MaToreHeTnyeckne MexaHusMmbl
[AHHOIO COCTOSIHUS BKITHOYAKOT CITOXHOE B3aMMOLENCTBME HACNeACTBEHHbIX (DaKTOpOB,
BO3ENCTBUE IK30TEHHbIX areHTOB Y MMMYHHbIX HapyLUeHWI, (hOPMUPYIOLLMX KITUHUYE-
CKYIO KapTUHY ¥ NporHo3 3abonesanus [10].

leHeTnyeckme dakTopbl. BpoxaéHHble annactuyeckme aHemun (BAA) npencras-
NS0T COOON reTeporeHHyo rpynny HacneacTBeHHbIX 3aboneBaHnii KPOBETBOPEHMS, Xa-
PaKTEPU3YIOLLMNXCS NEPBUYHBIM NMOPaXKEHWEM CTBOITOBOWM reMOMO3TUYECKOW KNETKU n/nnm
MUKPOOKPY)XEHUSA KOCTHOTO MO3ra, YTO MPUBOAMT K NaHLMTOMNEHUM U TUNO- UMK annasuu
KOCTHOro moasra [11]. B otnuume oT nNpnobpeTéHHo opMbl, BPOXAEHHbLIE annactude-
CKNe aHeMUM MaHUAECTUPYHOT B JETCKOM BO3paCTe M YaCTO acCOLMMPOBaHbI C BPOXKOEH-
HbIMW @HOManusIMn pa3BUTUSA, CUCTEMHBIMW HaPYLLEHUAMW 1 NPeapacnoNOXEHHOCTBIO K
onyxoneeomy pocTy. KnovyeBbiM 3BEHOM NaToreHesa sBMseTcs MyTaunoHHasi MHaKTMBa-
LS reHOB, OTBETCTBEHHbIX 3a NogAepaHue ctabunbHOCTU reHoma, penapauuio OHK,
KOHTPOSb KMETOYHOro UMKNa U nponvdepanmio reMono3TU4eCckux npealecTBEHHNKOB
[12].

Haunbonee xopolwo n3ydeHHow sBnsetcsa aHemuss ®aHkoHu (AF), ¢ reHeTudecku
00yCroBneHHbIM AedekToM penapauumn MexuenodedHbix cwmBok [OHK, cBsizaHHbIN
¢ mytauusamu B 6onee vyem 20 reHax FA-nytn (FANCA, FANCC, FANCG wu gp.) [13].
HapyLwweHne penapaumm NpuBoanT K akKyMynsaLUMM reHETUYECKMNX NMOBPEXAEHUA, XPOMO-
COMHOWN HecTaburbHOCTM, akTMBaUMM NMyTEN anonto3a U UCTOLLEHMIO Myra CTBOMOBbIX
KNeToK KOCTHOro Mo3sra [14]. B reMonoaTuyecknx CTBONOBbIX KreTkax npu aHemumn daH-
KOHM aedekT 6enkoB komnnekca FA NpyMBOAMT K pasBUTUIO PEMSIMKATUBHOIO CTpecca,
aKkTMBaUMu anonTo3a v nporpeccupytoemy nctoweHmto nyna CD34+ kneTok, 4To B UTO-
re obycrnoBnvMBaeT NaHUUTOMNEHUIO M KOCTHOMO3IOBY HegocTtaToqHoCTb [15]. C 1980-x
rogoB aHemust PaHKOHU CYMTAETCH CUHOPOMOM Fr€HOMHON HECTAabUITBHOCTU U XPYNKOCTH
XPOMOCOM, OfHAaKo, MOCnegHne nccrnenoBaHvs NPOLEMOHCTPMPOBAnM HOBYKO U paHee
HeoXunaaHHyto porb 6enkos kommnnekca FANC u BbisiBunun, yto 6enkn FANC yyacTeytoT
He TONMbKO B MexaHu3amax penapauuu JHK, HO 1 urpatot KnioyYeByto pornb B NOAAEPKAHUN
KINETOYHOro roMeocTasa 1 npoleccax bruoreHesa pubocom, HapyLLeHE KOTOPbIX MPUBO-
ONT K UBMEHEHMIO KIETOYHOTO NpoTeocTasa U yHKLUMOHAaIbHOM HECTabMITbHOCTU KNETKN
[16].

CxofHble MexaHu3Mbl MpocriexuBatoTca U npu aHemun HanmoHpa—brnakdaHa
(DBA), obycnosneHHon MyTaumsamn B reHax pubocomHbix 6enkos (RPS19, RPL11 v gp.),
BMEKYLLMX 3a COOOM aKTMBaLMIO CUrHanbHOro nyTu p53, 4To nogaenseT nponudepaumto
3PUTPOUAHBIX NpeaLecTBeHHNKOB [17].

CwvHpgpowm LlBaxmaHa—[Janmonga (SDS) — 310 ayTOCOMHO-peLieccMBHOe 3abone-
BaHue, obycnoeneHHoe myTaumsiMm B SBDS-reHe, KOTOPbIN UrpaeT KYeBY porb Ha
paHHUX aTanax buoreHesa pubOCOM M perynsiLmmn MUTOTUYECKOTO AeneHns kneTok [18]. B
OCHOBE natoreHe3a CMHAPOMa NEXUT HapyLleHne yHkumMn SBDS-6enka, y4acTBytoLero
B cbopke cybbeanHuy pubocom n obecneveHnn TOHHOCTU TPaHCHALUN, YTO NPUBOOUT K
HapyLUEHWIO NMPOLECCOB pubBOCOMOreHe3a, CHUXKEHUIO 3PdEKTUBHOCTU KNETOYHON Mpo-
nudepaumm 1 pasBUTUIO XapakTepHbIX Npu3HakoB pubocomonatuun. Hepgoctatok SBDS
BbI3bIBAET HapyLleHne 60S cbopku, NpoBOLMPYS HYKNEONSAPHbIA CTpecc. Takon cTpecc
akTmBupyeT p53 nyTb Yepe3 komnnekc RPL5/RPL11-MDM2-p53, 4yto npmBoauT K 3a-
OepKKe KreTovyHoro umkna u anontody [19]. SBDS yyacTByeT B cTabunumsaumm MUToTu-
Yyeckoro BepeTeHa. Ero gemumT Bbi3biBaeT XpOMOCOMHYH HECTaOMIMBLHOCTbL 1 Npeapac-
NOMNOXEHHOCTb K Muenoaucnnasum n nenkosy [20].

BpoxaoéHHbIN guckepaTo3 — 3TO HACMEOCTBEHHbIA CMHOPOM HEOOCTaTOMHOCTU
KOCTHOrO M0o3ra, 0byCnoBMEHHbIN HapyLUEHUAMW NOAAEPXKAHUS ANMHbI TENOMEp, Yalle
Bcero Bcrnepctene mytaumn B reHax DKC1, TERC, TERT, TINF2 v gpyrux, y4acteyto-
WMX B perynsaumm tenomep u pubocomHom OuoreHese [21]. OCHOBHOM MexaHu3m na-
TOreHe3a-yCKOPEHHOE YKOpOoYeHMe Ternomep, NpuBoAdLlee K KIETOYHOW CEHeCLUEHLMU
UIN anomnTo3y KNETOK C BbICOKMM KINETOYHbIM PenMKaLMOHHBIM NOTEHLMANOM, B NEPBYHO
ovepeab reMOMno3TUYECKUX CTBOJIOBBLIX KIIETOK U HaKOMMEHUE He3pesbiXx PUOOCOMHbIX
cybbeanHuL, KoTopble akTUBUPYIOT CTPECCOBbIE NyTW (p53-3aBMCMMbIA anonToa.), YTo
NPUBOANT K KOCTHOMO3rOBOW HEQOCTaTOYHOCTU M NaHumToneHmm [22].

VIMMyHHBIE MEeXaHW3Mbl, Kak MpaBumo, HE UrpakwT BedyLllen ponu B natoreHese
BPOXOEHHBLIX OOpPM, B OTNNYME OT NPUOBPETEHHOM annacTUYeCckon aHeMUK, OOHAKO Ha-
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PYLIEHNSI B CUTHAmNbHbIX MYTSX, LLUTOKMHOBOW Perynsaunm n yHKUMN MUKPOOKPY>KEHNS
(HMW KOCTHOro Mo3ra) Takke MOryT BHOCUTb BKMaf B yXydleHue nponudgepaTvBHON
aKTUBHOCTM remonoa3a. HecmoTpsi Ha OTCYTCTBME KITAaCCUYECKOW ayTOMMMYHHOW aTa-
KW, BPOXAEHHbIE annacTUyeckne aHeMun COMpPOBOXOAITCS XPOHUYECKON MpoayKuuen
nposocnanuTensHbix untokmHoB (TNF a, IL 1B, IL 6, TGF B), yTo npoBoumpyeT Bocna-
NUTENbHbBIN CTPECC B MUKPOOKPYXKEHUM KOCTHOrO MO3ra. OTW LMTOKMHbI, a Takke Auc-
PYHKLMA Me3eHXMMarbHbIX cTpoMarnbHbIX knetok (MSC), cHmxatoT nponudepatuBHbIn
noTeHumarn reMonoaTuyeckmx cTBoNoBbIX knetok (HSC) n ycyrybnsatoT reMonoaTuyeckyto
HegocTaTovHOCTb [23].

BnunsiHne BHewHux (3K3oreHHbIX) hakTopoB. [NprobpeTéHHble rmno-annactuye-
CKMEe COCTOSIHWUSI 4acTo CBA3aHbl C BO3AENCTBMEM TOKCUYECKMX U UH(PEKUMOHHbIX areH-
ToB. Cpean BUPYCHbIX MHAEKLUIA KMoYeBYylO porb urpatoT napsosupyc B19, renatuthbl
(ocobeHHo B 1 C), untomeranosupyc u Bupyc dnwtenHa-bapp, cnocobHble nHayumpo-
BaTb NpsIMOE MOBPEXAEHWE reMONnodTUYECKON TKaHU U 3anycKkaTb ayTOMMMYHHbIE Mpo-
ueccol [24,25]. K yncny Hanbonee u3dy4yeHHbIX 3K30MeHHbIX TPUIrepoB NPUOBPETEHHON
annactunyeckon aHemun (MAA) OTHOCATCS XMMUYECKME BELLEeCTBa, B YacTHOCTU BeH3on
N ero Npoun3BOAHbIE, OpraHMyeckne pacTesoputeny n nectuunasl. beHson cnocobeH me-
TabonnampoBaTbCA 40 TOKCUYHbIX COEAMHEHWN, BbI3biBalOLLMX 0Opa3oBaHNEe akTUBHbIX
dopm kncnopoga u nospexaeHve HK, 4To npMBoAMT K anonTo3y reMono3aTM4YeCcKnX Kne-
TOK W HapyLLEHWNIO B3aUMOZENCTBUS C MUKPOOKPY>KEHMEM KOCTHOrO Mo3ra. Ponb 6eH3ona
B pasBUTWUM annasumn noaTBepXaeHa Kak B KNMHUYECKMX HabrogeHusx, Tak n B akcnepu-
MeHTarnbHbIX Mogensx [26].

CyulecTtBeHHoe 3HadeHue B naTtoreHese [MAA nmeeTt 1 BO3OEeNCTBUE NOHU3UPYHO-
LLIero u3ny4eHusi, Bbi3blBatoLLLEero o3o3asucumoe nospexgerHne JHK v knetoyHbIn anon-
T03 [27]. Mpn BO3AENCTBMM BbICOKMX 403 (Bblle 4-5 [p) HabnojaeTcs yrHeTeHne Bcex
POCTKOB KPOBETBOPEHUSA, YTO COMPOBOXOAETCA TOTanbHOW annasmMen KOCTHOro Mo3ra
[28].

Tokcnyeckoe BNUSHME OKasblBalOT M feKapCTBEHHble npenapaTbl, cpeau KoTo-
pbIX Hamborbluee 3Ha4YeHne UMET LMTOCTaTUKM, aHTMBMOTMKM (Hanpumep, Xropam-
deHuKon), HecTepougHble NPOTMBOBOCMANUTENbHbIE CPEACTBA U aHTUKOHBYIbCAHTLI.
MexaHu3am nekapCTBEHHO-MHAYLIMPOBAHHON annasuyM MOXeT BbiTb Kak 40303aBUCHMMbIM
(umMTOTOKCUYECKMI 3DPEKT), TaK N MAMOCMHKPA3NYECKMM, ONOCPeaOBaHHbLIM MMMYHHOM
peakumern Ha npenapart [29]. BnvsHne BCex BbllLeyKasaHHbIX hakTopoB peanunsyertcs
Yepes MexaHu3Mbl, BKIYaloLLmMe NHAYKLMIO anonTosa, HapyLeHne penapaumu OHK, no-
BpEeXOeHVe CTBOMOBbLIX Y MPOPEreHNTOPHbIX KMETOK, a Takke AN3perynsaums UIMMYHHOTO
OTBETA, YTO B COBOKYMNMHOCTM BEOET K UCTOLLEHMIO KNETOYHOIO COCTaBa KOCTHOrO Mo3ra.

MmmyHonornyeckne mexaHmambl. KnioyeBbiM KOMNOHEHTOM NaToreHesa npu npu-
0BpETEHHbIX MMNO- U annacTUYeCcKnX COCTOSHUSX KPOBETBOPEHUSA ABNSAETCHA HapyLUeHue
UMMYHHOW perynsauumn, B 4acTHOCTW aKTMBaLMSA ayToarpeCCUBHbIX LIMTOTOKCUYECKMX
T-numdoumtoB (CD8+), kOTOpbIE MHOYLMPYIOT anonTo3 CTBOMOBLIX U MPOreHUTOPHbIX
KneTok kocTHoro mo3ara [30]. OTu KNeTkn NpPoayuMpyoT BbICOKME YPOBHW MpOBOCManu-
TenbHbIX UUTOKMHOB — UHTepdepoHa-ramma (IFN-y) n paktopa Hekposa onyxonu-arb-
da (TNF-a), urparowmx LeHTpansHyo porb B cynpeccuu nponudepaummn n gudpdepeH-
LMPOBKM KMETOK KPOBW. VccnegoBaHusa nokasanu, YTo y MauueHToB C annacTuyeckomn
aHemueln B KOCTHOM MO3re 1 nepudepmnyeckon KpoBY 3HAYUTENBHO MOBLILWEH YPOBEHb
akcnpeccumn nHtepdepoHa-y (IFN-y), daktopa Hekposa onyxonu-anbda (TNF-a) n nH-
TepnenknHa-2 (IL-2), 4to cnocobCTByeT HapyleHuio nponudepaumm KneTok-npeLue-
CTBEHHWUKOB U MHIMBMpoBaHMto konoHneobpasosaHus [31].

B o63opHon ctaTtbe XypHana Blood nogrsepxaaetcsd, 4to yposeHb IFN y nosbi-
LIEH B nepudepnyeckon KpoBM NaLMeHTOB C annacTuyeckon aHeMmen, u Koppenvpyer ¢
yXyaLweHneMm yHKUnnM KNeTok koctHoro moara (HSPC), koTopble BKMOYaloT CTBONOBbIE
knetkn kposu (HSC) n nx bnukanwnx noTOMKOB — MPOreHMTOPHbIE KNEeTKM (progenitor
cells) [32]. CekpeLusa npoBocnanuTenbHbIX LMTOKMHOB, Takux Kak IFN y n TNF a, aktu-
BUpyeT akcnpeccuto Fas peuentopos (CD95) Ha noBepxHocTM CD34+ remMonoaTuyeckmnx
CTBOOBbIX M KNETOK NpeLeCcTBEHHNKOB. OTO AenaeT ux YyBCTBUTENbHbIMUY K FasL ono-
CpeLoBaHHOMY anonTo3y, peanM3yeMoMy Yepes akTuBaLmio kacnas-8/3, npuBoasLEro K
WCTOLLEHMIO Nyna CTBOMOBbIX KreTok [33,34].

B nccneposaHum Liu et al. (2014) 66110 nokasaHo, YTO B HEAABHO AMArHoCTu-
poBaHHbIX cryyasax Tshkénon MNMAA yactoTa Fas peuentopos cpeam CD34+ KneTok KocT-
HOro MO3ra CyLLEeCTBEHHO BhbiLLe, YeM B KOHTpone (46,6% vs 8,9%), a FasL akcnpeccus
CD8+ T knetok npesbiwarna KoHTponb Ha 40%. OQHOBPEMEHHO ycuneHa 3Kcrnpeccus
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FasL Ha CD8+ uutotokcudecknx T numdpoumtax (89,5 £ 45,7 % y naumeHToB NpOTVB
48,6 £ 27,4 % y koHTponbHoM rpynnsl; p <0,01), ykasbiBatolLlasi HA MexXaHM3M LiereBom
kneto4Houn rmbenu vepes Fas/FasL B3anmopgenctaume [35].

Takum obpasom, Fas cuctema urpaeT LeHTparbHY porib B UMMYHOOMNOCPEeoBaH-
HOM YrHETEHMM reMonoa3a npwu rmno- 1 annacTuYecknX COCTOSHNSX, obecneynsas cenek-
TMBHOEe yaaneHne CD34+ kneTok Yepes kackaj aktMauum kacnas v gerpagaumm OHK.

LIMTOKMHOBBLIV MpOurib NauneHToB C rMNo annacTU4ECKUMN COCTOSHUSIMU Xa-
pakTepu3yeTcs NoBbILLEHNEM YPOBHS nposocnanuTtenbHbix megnaTtopos (IFN y, TNF a,
IL 1B) B coveTaHnm Co CHMXEHNEM COAEPXaHNSA NPOTMBOBOCMANUTENbHbLIX LUTOKMHOB IL
10 n TGF B. Takas nepecTpoiika MMMYHHOIO roMeocTasa CO34aéT BOCMNanuUTernbHbIA 1
MMWEeNoCynpecCuBHbIN AncbanaHc KOCTHOro Mo3ra U CocoBCTBYET YrHETEHUIO reMOonoa3a
[36, 37].

MoBbILWEHHAast 3KCNPeccus 3TUX LMTOKMHOB JOCTOBEPHO KOPPEMMUPYET C TAXKECTbIO
UMMYHHOTO NMOPaXXeHWsi N CHUXEeHMeM KornoHueobpasytowen cnocobHoctn CD34+ remo-
NMO3TMYECKNX CTBOMOBLIX KMETOK, YTO yKasblBaeT Ha NpsiMoe MnoBpexpatolliee BO3aen-
CTBME Ha Muenonoa3s [38].

MapannenbHO oTMeYaeTcs CHKeHne yposHen uHtepnerkuHa-10 (IL 10) u TpaHc-
dopmupytowero daktopa pocta-f (TGF B), obnagatolwmx NpoTUBOBOCNANUTENBHON Y
UMMYHOPETryNaTOPHON akTUBHOCTBIO [39].

YTpata ummyHomopynupytoLlero BnusHus IL 10 n TGF B npuBognT K HEKOHTPONUPY-
emon aktmaumm Th1 n Tc1 KnNeTok, Y4TO yCunuBaeT LUTOKMH-MHAYLIMPOBaHHOE yTHETEHUE
KpoBeTBOpeHus. Tc1 KNeTkn akTuBmpytotes nog enusHuem Th1-umtokmHos (IL-2, IFN-y),
co3gaBas NOPOYHbIA KPYr ayTOMMMYHHOIO LMTONM3a. STOT MeXaHU3M noaTeepxaaeTcs
B 063opHon ctaTtbe Clinical & Experimental Immunology, roe nogpo6HO onucbiBaeTcs
ancperynaumnsa Th1/Tc1-ummyHnUTETa B pesynstate geduumnTa perynsTopHbIX LUTOKMHOB,
NPVBOASLLASA K anonTo3y reMono3TUYeCKUX CTBOMOBbLIX KNEeTOK Yyepe3 Fas- 1 kacnasHble
nyTu [40]. Tumeyc ®. n coaBTOpbI MOKA3arnu, Y10 y NaUMEHTOB C annacTuyeckon aHemmnen
konumdecTBo knetok CD34+ B nepucepmnyeckor KpoBU ObINO 3HAYMTENBHO CHMKEHO, a
YPOBEHb anonTo3a BO3pOC MO CPABHEHMWIO C NokasaTensmu 30oposbix nogen [41]. Mpu-
BeOEéHHble BblLLle JaHHble COrMacyoTcs C NnpeabiayLmMMm nccrieqoBaHusamMun, npeanonara-
IOLLIMMM BaXKHYHO POrb BHELLHErO NyTy anonTo3a B NatoreHese annacTnyeckon aHeMum, 1
pononnHutensHo npeactaenstoT TRAIL (TNF-related apoptosis-inducing ligand)-untokuH,
KOTOpbIN BblpabaTbiBaeTCa U CEKPeTMPyeTCs BOMbLUMHCTBOM HOPMAarbHbIX KNETOK TKa-
Hel, Bbi3blBas anonTos, Kak BEPOATHO BaXKHYIO MOMEKyny B 3TOM npoLecce.

OnpepeneHHylo ponb B natoreHese urpaeT gucbanaHc Mexay perynstopHbiMu
T-knetkamu - CD4+CD25+FoxP3+(Tregs) n acdbdektopHbiMK T-numdountamm, 4To ycu-
nvBaeT BocnanutenbHbIi OOH 1 CMOCOBCTBYET XPOHM3aLMM NaTONOrMYecKoro npouecca
[42]. Y naumeHTOB C NpUOBPETEHHOWN annacTU4eCcKon aHeMmen HabnoaaeTcsa BblpaXeH-
HOE CHVXeHWe ymcna U OyHKUMOHANbHOW akTUBHOCTU Treg KNeTok. OTO NoATBEPXKAEHO
AaHHbIMK, 4TO0 ypoBeHb FOXP3 1 NFAT1 3HauMTenbHO HUXe HOPMbI, a NPy pemMuccum
nocne mMMyHocynpeccmBHon Tepanuu yucrio CD4+CD25+ FOXP3+ kneTok BoOcCCTa-
Haenueaetcs [43]. Kpome TOro, Habniogaercs 3HauyMTernbHOe CHMKEHWE KonmnyecTsa 1
PYHKLMOHaNbHOW akTUBHOCTM HaTyparbHbiX kunnepos (NK-kneTok) y naumeHToB ¢ npu-
obpeTéHHON annacTtnyeckon aHemuen. B Hopme NK-kneTku BbINOMHAIOT KPUTUYECKYHO
perynsaTopHy0 porib, OrpaHMYMBasi akTUBHOCTb ayToarpeccuBHbIX T-numdountos (oco-
6eHHo CD8+), yTo NpegoTBpaLLaeT Ype3mMepHoe NOBPEXAEHME reMONOSTUYECKMX Ke-
TOK. ViccrniegoBaHus BbISBUNK, YTO Y 76 % BONbHLIX C TSHXXENOW annactnyeckon aHeMmen
OTMEYaeTCHd CHWXEHHas LMTOToKCcMYeckas akTmBHocTb NK-kneTok B nepudepudeckon
KPOBW M KOCTHOM MO3re MO CPaBHEHWMIO C KOHTPOSIbHOW rPynnon, npu 3TOM UX BOCCTa-
HOBIEHWe nocne NMMyHocynpeccnsHon Tepanun (ATG) koppenuposarno ¢ ynyyeHvem
remaronoasa [44].

Takum o06pas3om, MMMYyHHOE BoOcMnaneHue, OBOyCnoBMEeHHOE HapyLUeHWEM pery-
naumMn T-KNEeTOYHOro 3BEHa, LUMTOKMHOBBLIM AMCHGanaHCOM M CHUXEHMEM aKTUBHOCTU
NK-kneTok, aBnseTcs LeHTparnbHbIM 3BEHOM B naTtoreHese npuobpeTéHHbIX rmno-anna-
CTMYECKUX COCTOSIHUIA U NpeacTaBnseT cobon NpUopuTETHOE HanpasneHue Kak B nato-
PU3MONOTNYECKOM U3YHEHUN, TaK U B TEPANEeBTUHECKON KOPPEKLUN AaHHOW NaTONormu.

AnbTepHaTVBHBIN NaTOreHeTUYeCKnii MexaHn3m AA MoxeT BbiTb CBA3aH C Hapy-
LIEHNEM MUKPOOKPYXEHMS KOCTHOro Mo3ra. HegaBHue vccrneqoBaHus NOATBEPXKAAMOT,
YTO Y NALMEHTOB C NPUOBPETEHHON annacTUYECKON aHeEMMEN UMEET MECTO ANCHYHKLNS
KOCTHOMO3rOBOIO MUKPOOKPY>KEHUS (HULLK), KOTOpasi He TOMbKO COMYyTCTBYET ayTOUM-
MYHHOMY MOBPEXAEHUIO, HO Y aKTUBHO CNOCOBCTBYET NOAaBAEHUO remonoasa. KneTtku

wWww.ijsp.uz

1119 volume 4 | Issue 5 | 2025


http://www.ijsp.uz

International Journal of Scientific Pediatrics published: 28 October 2025

9HAOCTarnbHOro, COCyaANCTOro U NEPUBACKYNSPHOrO KOMNAapTMEHTOB (POPMUPYIOT MUKPO-
OKpY>XeHne KOCTHOro Mo3ra 1, COBMECTHO C reMOMNO3TUYECKMMIN CTBONOBBLIMU KNETKaMW,
UrpatoT KIYEBYHO POrb B PErynsaumy npouecca KpoBeTBopeHus. HapyweHve yHKumm
3TUX CTPOMAarbHbIX KNETOK MOXET MpUBECTU K HegocTaTtodHoun nogaepxke CK, uto, B
CBOIO OYepefb, CHKAET X BOCCTAHOBUTENMbHbIE CMOCOBHOCTU M (PYHKLMOHANBLHYIO aK-
TUBHOCTb [45].

Y naumeHToB c MNMAA BbISBMSIOTCA BblPaXeHHbIe N3MEHEHNSI B Me3eHXMMarbHbIX
cTpomanbHbIx knetkax (MSC), Bkntoyas CHxeHne ux nponudepaTMBHON akTUBHOCTH,
HapyLleHne cnocobHOCTM K NoaaepkaHuto «CTBoNoBoroy cratyca HSC, a Takke CHuxe-
HMe akcnpeccun hakTopoB pocTa U XeMOKUHOB, Takux kak SCF (stem cell factor), IL-6,
CXCL12. HapyLwieHne npoayKumm 3TUX CUrHanbHbIX MOMNEKyn BeAET K ocriabneHunio KoH-
Takta mexay HSC n nx Huwew, a Takxke Kk yassumoctn HSC k anontosy [46,47]. Jonon-
HUTENbHYIO POrib UIrPaT COCYAUCTbIE KOMMOHEHTBI MUKPOOKPYXeHus. oka3aHo, 4To y
BonbHbIx MAA HabniogaeTcs peaykums COCyanCTON HULLKM KOCTHOrO MO3ra, CHVXEHHast
9KCMpPeccust OCTEONOHTMHA U YXyALLEHMEe NOoKanbHOro KpOBOCHaGXeHUs. 3TO orpaHnym-
BaeT MPUTOK NUTaTenbHbIX BELECTB 1 (hakTopoB pocTa, HeoBXoaUMbIX AN HOpMarb-
Horo doyHkumnoHunpoBaHusa HSC [48,49]. Ocoboe 3HadyeHne MMeEeT M BOCManuTeNbHbIN
KOMMOHeHT Mukpocpebl. MSC y nauuneHToB ¢ [MAA npogyumpyoT NOBbIWWEHHbIE YPOBHM
nposocnanuTenbHbIX umMTokmHoB (IL 163, TNF a) npy ogHOBPEMEHHOM CHWXEHUU NpoTU-
BoBocnanutensHoro TGF 8, cosgasas runepuHgnaMmaTopHyto cpeay, HebnaronpusaTHyo
ana HSC [50]. Kpome Toro, mopdgonorniyeckme nccnegoBaHus EMOHCTPUPYIOT yBeEnu-
YeHMe KOMMYecTBa XMPOBbLIX KIETOK B KOCTHOM Mo3re naumeHToB ¢ [NAA. AgunoreHHas
andepeHumposka MSC npnBoauT K BbITECHEHWIO OCTEOrEHHON MMHUM, YTO TaKxXKe yxya-
WaeT nogaepxaHue CTBOMOBLIX ANIEMEHTOB U CO3AaeT HebnaronpuaTHY0 MUKpocpeny
[51].

Taknum obpasom, HapyLleHVe MUKPOOKPYXEHUSA KOCTHOMO MO3ra SIBMSIETCS O4HUM
13 3BEeHbEB MaToreHesa annacTuyeckmx COCTOAHMIN KpoBeTBOpeHUs. OHO MOXET Kak yCy-
ryénsate ayToMMMyHHOE NOBpexAeHue remonoasa, Tak U BbICTynaTb NepBUYHbIM hak-
TopomMm, cnocobereyrowmMM nctoweHmto nyna HSC. CoBpemeHHble noaxopl K Tepanuu
MAA JOMmKHbI BKMOYATb HE TOMbKO MMMYHOCYMNPECCUIO, HO U CTpaTernu, HanpasreHHble
Ha BOCCTaHOBMNEHWE PYHKLMN KOCTHOMO3IOBOMW HULWKM — Yepe3 mogynsaumtio MSC, aHru-
OoreHes, KoppeKumio BocnanuTenbHbIX MegnaTtopoB U HopManu3aumio metabonmyeckoro
cTatyca CTpOMbI.

McTonaTtonornyeckoe MccnegoBaHne KOCTHOMO MO3ra UrpaeT KrYeByto porb B
AmnarHocTtuke n auddepeHumanmmn rmno- n annacTUYecknx COCTOSHUA 1 BbISBNSAET Me-
Hee BbIpaXKeHHYI0 rMnoLenMtonsgpHOCTb, C BO3MOXHbIM COXPaHEeHWeM OTAerNbHbIX y4acT-
KOB aKTUBHOrO KposeTBOpeHus. OgHako B psAe criydaeB nepexon rmnonnactnyeckmx
OpM B TOTamNbHYIO annasunito COMpPoBOXOAETCA MPOrpPeCCUpYOLLNMM NCTOLLEHNEM CTBO-
NoBOro KreTtovHoro nyna [52]. OgHou 13 xapakTepHbIX HaXO40K MPU MTMCTONOMMYECKOM 1C-
cnefoBaHUM SIBNSIETCS OTCYTCTBUE ANCMNAcTUYECKUX U3MEHEHWU, Y4TO oTrmyaeT MNAA ot
mMuenogmucnnacTtnyecknx cuHagpomos (MAC), ocobeHHO rmnouenntonsapHbix dopm [53].

OcHoBHbIM Mopponornyeckum npusHakom npu MNAA gBngeTca runouennionsap-
HOCTb KOCTHOMO MO3ra, XapakTepu3yLLascs BbIPaXKEHHbIM CHIKEHWEM KOnuyecTtsa
BCEX reMOMnO3TUYECKMX POCTKOB U 3aMeLleHMeM akTUBHOMO KPOBETBOPHOIO KOMMOHEHTa
XMPOBOWN TKaHbLO [54]. Y HEKOTOPbIX NaLMEHTOB BbISBASIOTCS NMMAOUAHbIE MHULTPa-
Tbl, NpenmMyLecTBeHHO n3 CD3+ T-numounToB, YTO OTpaxaeT ayTOMMMYHHYIO MPpUpoay
3aboneBaHus. Takke MOXET BbITb BbiSBreHa aKkcnpeccus Fas-peuentopoB Ha ocTaTou-
HbIX FeMOMO3TUYECKUX KNeTKax, YTO CBUAETENbCTBYET 00 akTMBauuMv anonToTUYECKOro
Kackaga B OTBET Ha UUTOKMH-UHAYLMPOBaHHOE nospexaeHue [55].

Takum obpasom, ructonornyeckas KapTMHa KOCTHOro Mosra npuv rmno- n annacTtu-
YEeCKMX COCTOSIHUSAX OTNMYaeTCsl XapakKTepHOW Tpuapon: peskas rmnouenmonsapHOCTb,
Aedununt Bcex TPEX POCTKOB KPOBETBOPEHUSI U 3aMeLLeHNE XUPOBOMN TKaHbIO NpU OTCYT-
CTBUW NPU3HAKOB ANCNNAa3nN U MHPUALTPALMKN ONyXOoneBbIMU KneTkamn. 3Tn Mopdoro-
rMyeckre KpUTepum nexart B OCHOBE NaToMopdornormnyeckon AnarHocTmkn 3abonesanHuns
1 No3BonslT AnddepeHUmMpoBaThb ero ot Apyrmx popm naHumtoneHun, srrtovas MOC,
NerKko3bl N MHPUNETPATUBHLIE NPOLIECCHI.

OTnnuunga mopdonornm y aeten un B3pochnbix. OCOBEHHOCTBIO TeYeHus runonna-
cTMyeckux PopM y AeTen SABMASETCS BO3MOXHOCTb COXPaHEHUS y4aCTKOB HOPMOLEr-
NONAPHOCTM, OCOBEHHO B paHHWe cTaauny 3abonesaHns, 4To TpebyeT OCTOPOXHOCTM Mpu
WHTepnpeTauun pesynstatoB TpenaHobuoncun. OgHako B criydyae nporpeccrMpoBaHus
npouecca HabngaeTcs nocTeneHHoe UCTOLEeHMe Mnyna CTBOMOBbLIX KNETOK U TpaHC-
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dhopmaumsa rmnonnacTMYecKoro BapnaHTa B TotanbHyto annasuio [56]. MNMeguatpuyeckas
KOCTHOMO3roBasi TkaHb OTnMyaeTcs Gonee BbICOKOW NponudepaTtMBHON akTUBHOCTLIO U
fonbLuer NNacTUYHOCTLIO MO CPaBHEHUIO C B3POCHbIMKU, YTO onpeaenseT 6onee AnHa-
MUYHOE TEYEHWME rMno-annacTuYeCKUX COCTOSAHUN U BbIPAXEHHOCTb MOPEONOrnYecKmX
nameHeHun [57]. Y geten valle BbISBRASIOTCS BblpaeHHble mbposHble n Bocnanu-
TenbHbIe KOMMOHEHTHI, @ Takke BbICOKasi YyBCTBUTENbHOCTb rEMOMNO3TUYECKNX KIETOK K
anonToay, 4To TpebyeT Bornee TOHKOro 1 KOMMEKCHOrO MOPONornyeckoro aHanmsa ang
NoCTaHOBKM AmnarHosa, u Bblbopa Tepanuu [58]. Mpu AA y B3pocnbix Mopdonornyeckas
KapTUHa xapakTepusyeTcs TOTanbHOW FMNOoLEnioNapHoOCTbiO (<25 %), C BbIpaXXeHHbIM
3aMeLLeHNEeM reMono3TUYECKNX ANEMEHTOB XNPOBOM TKaHbLO, YTO COOTBETCTBYET KpUTe-
pusim Tsxkénow annasum no Camitta (Hentpodunel <0,5x10°%n, TpomboumnTel <20x10%/1,
petukynoumtbl <20x10°%/n) [59]. Y Aeten, HanNpoTWB, Aaxe NPW BbIPaXXEHHOM YrHETEHUU
remMornoasa MOXeT COXPaHATLCS PokanbHas akTUBHOCTb OTAENbHbIX y4acTKOB KPOBETBO-
peHns, 4To oTpaxkaeT Bonee BbICOKUA pereHepaTopHbI NOTeHUMan AeTCKOro KOCTHOro
Mo3ra v noTeHumanbHyt obpaTMOCTb NaTONOrMYeCcKoro npolecca npyM cCBOEBPEMEHHO
HauyaTon Tepanun [60]. Kpome Toro, B neamMaTpuyeckomn npakTuke yalle HabnwoparTes
numdonaHble MHUNBETPaThl, NpeuMyLlecTBeHHo 13 CD3+ T-numdountoB, 4TOo noa-
TBEPXXAaeT ayTOMMMYHHY0 npupoay 3abonesBaHns y yacTn nauneHToB [61].
mcTo-mopcponormuyeckas oueHka KOCTHOrO Mo3ra y Aeten TpebyeT yuéta Bo3pacT-
HbIX HOPMaTUBOB KINETOYHOCTU, BapnabenbHOCTU NTOKarnbHOro KPOBETBOPEHNS 1 BO3MOX-
HOCTW pereHepauuu, Y4TO NPUHLMNNANbLHO BaXHO AN CBOEBPEMEHHOW MOCTAHOBKM OU-
arHosa, aguddepeHumaummn ¢ gpyrumm LMTONeHNsSMU 1 Bbibopa agekBaTHoOW Tepanuun.

BbiBoabl. [Mno-annactnyeckne COCTOSAHMSA KPOBETBOPEHUSA Yy AeTen npeacrasns-
0T COBOW NOMMITMOMNOIMYECKYHO N NAaTOrEHETNYECKN reTePOreHHyo rpynny 3abonesaHun,
XapaKTepusylLwmnxcs BblpaXeHHbIM HapyLleHnem nponvdepaTvBHONW akTUBHOCTW reMo-
noaTmyecknx ctBonosbix knetok (MCK), ancperynaumen MMMyHHOro roMmeocTasa u CTpyK-
TYPHO-PYHKLMOHaNbHOW Ae30praHm3aLmen KOCTHOMO3roBow Mukpocpenbl. COBOKymnHOe
BO3ENCTBNE FEHETUYECKNX, MMMYHHBIX U MUKPOCPEAOBbIX (PakTopoB hOPMUPYET KNu-
HUYecKnn PeHOTUMN NaHLUUTONEHNUM PA3NIMYHON CTENEHW BbIPaXKEHHOCTH.

leHeTnyeckn AeTepMUHUPOBaHHbIE (DOPMbl annacTU4eckux aHemun (aHemus
®daHkoHn, aHemns [anmoHpa—bnakdana, cuHgpom LBaxmaHa—[anmoHaa, BpOXOEH-
HbIN guckepaTos) obycnoBneHbl AedekTaMu reHoB, perynupyowmnx ctTabrunbHOCTb reHo-
ma, penapauuto [HK, 6uoreHes pubocom 1 nogaepxaHue AnvHel Tenomep. Pesynsratom
OaHHbIX MOMEKYNSApHbIX HapyLUeHWU SBNSETCS pasBUTME XPOMOCOMHOW HecTabunbHO-
CTW, PEnIMKaTUBHOIO CTpecca, akTuBauumn p53-3aBMCMMbIX NyTer anonTo3a 1 UCTOLLe-
Hus nyna MCK.

MmmyHonaTtoreHe3 nNpuoBpPEeTEHHBLIX MMMNo- U annacTuYecKkux COCTOSHUIA peanu-
3yeTcs Yepes akTUBaLMI0 ayToarpeCcCuBHbIX LUTOTOKCMYeckux T-numdountoB (CD8+),
rmnepcekpeuunto nposocnanuTenbHbiX UmMTokmHoB (IFN-y, TNF-a, IL-18) 1 nogasneHve
npoTtnsoBocnanutensHolx meamnatopos (IL-10, TGF-B). Passualowmncsa LMTOKUHOBbIN
aucbanaHc nHayumpyet akcnpeccuto Fas-peuentopos (CD95) Ha CD34+ remonoatuye-
CKUX KNeTKax, YTo MHULMUPYET Kackad anonTto3a no BHewHemy (Fas/FaslL-3aBucumomy)
nyTn. CHmwkeHne nonynaumm perynatopHbix T-knetok (CD4+CD25+FoxP3+) n dyHkum-
OHanbHoW akTMBHOCTM NK-KNEeToK ycunmBaeT ayTOMMMYHHOE NoBpexaeHne reMonoasa.

Mopdonoruyeckasa xapakTepucTmka KOCTHOro Mo3ra npu rmno- 1 annactnyeckmx
COCTOSIHUSAX BKINIOYAET Pe3Koe CHMKEHUE KNEeTOYHOCTU, AedULMT BCEX POCTKOB KPOBET-
BOPEHWS, 3aMeLleHne reMono3aTUYECKON TKaHW XMPOBOWN, a Takke OTCYTCTBME Aucnna-
CTUYECKUX U3MEHEHUN. Y feTen valle, YeM y B3pOChbIX, HabnoaaTes yyacTkn ocTa-
TOYHOW HOPMOLIENIONAPHOCTH, hoKanbHble NUMAONAHbIE MHMUNILTPaTHl U NPU3HAKK
06paTMMOro yrHeTeHMs KPOBETBOPEHWS, YTO OTpaxkaeT boree BbICOKUIN pereHepaTopHbIn
noTeHuman OEeTCKOro KOCTHOro Mo3ara. MWKpOOKpy>KeHMe KOCTHOrO MO3ra Urpaet KIto-
YeByl0 pOrb B nogaepxaHnyv (OyHKUMOHANbHOW akTMBHOCTWU remonoasa. [AucdyHKuus
Me3eHXMMarbHbIX CTPOMAaribHbIX KMETOK, CHKEHNE 3KCNPECCUn PoCTOBbLIX (hakTOPOB U
aKkTMBaumMsa MPoBOCNANUTENbHbIX CUrHaNbHbIX KackagoB opMUpyOT HeBnaronpusTHyO
MUKpoOCpeny, koTopas yeunuaaeT anontotuyeckyto rmbens MCK 1 orpaHnumBaet mnx npo-
nudepaTUBHbLIA NOTEHUMan.

MaToreHeTnyeckas KOHUENUWUS rMNo-annacTuyecknx COCTOSIHUMA KPOBETBOPEHUS
y Oeten npepctaBnsieT cobor CNoXHY MHOMOYPOBHEBYID CUCTEMY B3avMOLENCTBUN
Mexay reHeTM4eckn OeTePMUHMPOBAHHLIMU AedekTaMu, UMMYHHOW Aucperynsaumen u
HapyLleHneM KOCTHOMO3IOBOIO MUKPOOKPYXEHUsi. ITO TpebyeT KOMMMIeKCHOro nogxoaa
K AMarHOCTMKe, BKIHOYaKoLEro Mopgornormiyeckyto, MIMMYHONOMMYECKY0 1 MONEKynsp-
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HO-FeHeTMYECKY0 BepudurKkauuio, a Takke cTpaTtndukaumio naumMeHToB no naTtoreHeTu-
YeCKMM BapuaHTam 3aboneBaHus.

CoBpeMeHHble HanpasneHus Tepanun A0MmKHbl BbITb OPUEHTUPOBAHbI HE TOMNBKO
Ha nopaeneHne ayToOMMMYHHOIO KOMMOHEHTa (MMMYHOCYNpecCMBHas Tepanus, aHTu-
numdounTapHbsle rmobynuHbl, LUMKNOCHOPUH A), HO M Ha BOCCTaHOBIEHWE KOCTHOMO3-
roBoOW HULLIK, akTuBauuio nponudepaumm NCK 1 koppekumio LMTOKMHOBOro aucbanaHca.

lMepcnekTBHLIM NpeacTaBnseTcs BHeAPEHUE KINEeTOYHbIX U reHHO-TepaneBTuye-
CKUX TEXHOMNOTWI, HanpaBneHHbIX Ha BOCCTaHOBIEHME CTBONOBO-CTPOMarbHbIX B3aMMO-
OEeViCTBUIA 1 pemMoaynsaumio MUKpocpedbl KOCTHOMO MO3ra.

lMpoBeaéHHbIN aHanM3 NnoaTBepXaaeT, YTo rrybokoe NoHMMaHne KInHUKO-Mopdo-
NOrM4ecknX 1 UMMYHOrEHETUYECKMX 3aKOHOMEPHOCTEN nNaToreHesa rmno-annacTnyecknx
COCTOSIHUI Yy AeTEN SABNAETCA TEOPETUYECKON OCHOBOW ANS COBEPLUEHCTBOBAHUSA METO-
[0OB paHHel OUarHOCTUKK, MPOrHO3NPOBaHNSA U UHAMBUAYaNM3MPOBaHHON Tepanun, YTo
UMEET MPUHUMNUansHoe 3HadeHne Ansi NOBbIEHUS BbPKMBAEMOCTN U KadeCTBa XU3HU
[aHHOW KaTeropmv nauneHToB.

Mpo3payHocTb ncecnegosaHus. ViccrnegosaHve He MMENo CNOHCOPCKON NOAdepX-
Ku. ABTOpbI HECYT NOMHYO OTBETCTBEHHOCTbL 3a NpeaoCcTaBneHne oKoHYaTenbHON BEpCUmn
pyKkonucu B neyarsb.

Jeknapaums o (MHAHCOBbLIX U APYrMX B3AaUMOOTHOLLEHUSX.

Bce aBTOpbI NpYHMManu yyacTtue B pa3paboTke KoHUenuun n gu3ariHa nccnenosa-
HWS1 1 B HanncaHum pykonucn. OkoHyaTenbHas Bepcus pykonucu beina ogobpeHa Bcemu
aBTopamu. ABTOpbI HE MONy4anu roHopap 3a uccnegosaHuve.
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Abstract.

This article presents data from a study of peptide YY-36 in obese children,
which plays a key role in the regulation of eating behavior. This peptide is synthesized
by L-cells in the distal small and large intestines, enters circulation after meals, and is
an anorexigenic hormone. The results of this study are recommended for widespread
implementation in the practice of pediatricians, general practitioners, and pediatric
endocrinologists. Study objective: To determine the contribution of peptide YY3-36 to
the development of metabolic syndrome in children with obesity. Materials and methods:
A total of 108 children with exogenous-constitutional obesity, abdominal fat distribution,
and waist circumference greater than the 90th percentile for age and sex were examined.
For comparative analysis, 76 children with normal body weight were examined. A
comprehensive set of anthropometric, biochemical, and enzyme immunoassay studies
was conducted, and serum peptide YY3-36 levels were determined. Based on the criteria
for diagnosing metabolic syndrome, the frequency of metabolic syndrome, its various
forms, and combinations were determined in children with abdominal obesity. Study
results: When studying peptide YY3-36 levels in obese children, a significant decrease
was found in children with abdominal obesity (72,13 pg/ml), which was significantly lower
than in controls (105,39 pg/ml; p< 0.001). When determining the gender dependence
of intestinal neuroregulatory peptide YY3-36 production, statistically lower levels were
observed in boys compared to girls, indicating a more pronounced imbalance in peptide
YY3-36 production in boys with visceral fat distribution. The study noted a tendency toward
decreased YY3-36 peptide levels as children aged 16-18 years compared to children
aged 10-15 years. No similar age-related dynamics were observed in children in the
control group. The duration of obesity in children with abdominal obesity played a role in
the production of intestinal neuroregulatory peptide. YY3-36 peptide levels progressively
decreased with increasing duration of the disease, which was apparently associated
with a gradually increasing eating disorder. The study demonstrated that all children with
abdominal obesity had low YY3-36 peptide levels, indicating an eating disorder, which
is one of the dominant factors in the development of metabolic syndrome in the entire
sample of children, with the lowest values in children with complete metabolic syndrome.
Currently, there is no interpretation of peptide YY3-36 levels for diagnosing pathological
conditions, including metabolic syndrome, in children with obesity. Therefore, a threshold
level for peptide YY3-36 was determined to assess the contribution of this hormone to
the diagnosis of metabolic syndrome in children with abdominal obesity. In a study of the
AUC-ROC of peptide YY3-36 levels, the AUC curve area reached sufficient diagnostic
values at a threshold level 71,600, with a sensitivity of 84.2% and a specificity of 73.4%,
demonstrating the good diagnostic accuracy of the AUC-ROC test (AUC = 0,856).
Conclusions: The study suggests a significant contribution of abnormal peptide YY3-
36 production to the development of abdominal obesity in children. The conducted work
characterizes a significant decrease in the production of this food hormone in metabolic
syndrome in children, the degree of pathology of which was greatest in boys with the full
form of the syndrome.

Key words: children, abdominal obesity, metabolic syndrome, peptide YY3-36.

BeepneHue

Mpobnema oXupeHust y Oeten nNpeacTtaBnsieT cobor ogHy u3 Haubonee 3Hauu-
MbIX MELMKO-COLMarnbHbIX 3agady coBpemeHHoCTU. EE akTyanbHOCTb 0obycrnoBrieHa He
TONBKO LUMPOKMM pacnpoCTpaHEHNEM N YCTONYUBBLIM POCTOM 3ab0oneBaeMocTu, HO U Tec-
HOWM accouunaumnen ¢ passutnem metabonuueckoro cungpoma (MC) [1,2]. MNocTosiHHOE
yBenu4yeHne 4vactotbl MC cpean geten, a Takke paHHee DOPMMPOBAHME Er0 OCHOX-
HEeHNN — MeTaboNMYeCcKNX HapyLLEeHU, caxapHoro gnabeTta, apTepuanbHOA M’MNepTer-
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3un, nwemmyeckon bonesHun cepgua, NaTornorMn Cocyaos, NOYeK 1 NeYeHN — NPUBOANT K
npexgeBpeMeHHON NHBanNMaM3auum Mornogoro nokoneHus. HegocrartovHas acpdekTns-
HOCTb NPOMUIIAKTUYECKMX U NEYEOHBIX MEPONPUATUIA MPU 3TOM TpebyeT 3Ha4YnUTENbHbIX
3KOHOMMUYECKUX 3aTpaT Ha NevyeHne 1 peabnnutaumo Takmx naumeHToB [3,4].

[lokasaHo, YTO HapacTaHWe Macchl Terna U pas3BUTUE CBSI3AHHbIX C OXXMPEHUEM OC-
NOXHEHWI B 3HAYMTENbHON CTEeNneHn 0OyCrnoBMNEeHbl HApyLLEHWEM FOPMOHaNbHOW aKkTUB-
HOCTW >KUPOBOW TKaHW N SHAOKPUMHHOW DYHKLMN KIETOK >XEeNyAoYHO-KULLIEYHOrO TpakTa,
0cob6eHHO Npu abaoMUHANBHOM TUME OXUPEHUS. JIeNTUH, aAUNOHEKTWH, TPENUH 1 NenTua
YY3-36 OTHOCATCA K BeAyLIMM FrOpMOHarbHO akTMBHbIM CyOCTaHUumAM. HapyleHusa mnx
cekpeLmm 1 obMeHa NpYBOAAT NpeXae BCEro K pacCTpOMNCTBaM perynsiuumn annetuta m
NMLLEBOTO NOBEAEHUS, @ TAKKE aCCOLUMNPYHOTCHA C Pa3BUTMEM NHCYNMHOPE3UCTEHTHOCTM,
YyCUIEHUEeM nMnonusa u noBbILLEHNEM YPOBHS aTepOreHHbIX NMUMNuAHbIX dopakunia [5].

OpHMM 13 KNHYEBbIX PErynAaTOpPOB MULLEBOro noBeaeHus sensetca nentug YY3-
36 — aHOpeKCUreHHbI FOPMOH, CUHTE3UpPyeMblid L-kneTkamu AucTanbHbIX OTAENoB
TOHKOW U TONCTOWM KWULLIKW WU NOCTYNaloLWUNn B CUCTEMHbBIA KPOBOTOK MOCNe npuéma nuLun.
Mentng YY3-36 Obin BnepBble naeHTuduumposaH B 1980 roay, a ero ponb Kak ropMoHa,
perynupytoLlero anneTuT, ycTaHOBNeHa CpaBHUTENbHO HedaBHo [6,7]. [poHunkas Yepes
remaTtoaHuedannyecknii 6apbep, OH BO3OENCTBYET Ha apKkyaTHOe SApOo runotanamyca,
aKTVBUPYSI MEXaHW3Mbl HACbILLEHWUST U CHWXKasi NOTpebneHve nuwy.

YCTaHOBNEHO, 4YTO NMpu OXupeHun yposeHb nentuga YY3-36 cHuxaetcs [8], 4uTo
NO3BOSSIET paccmaTpmBaTth ero AemumT Kak oanH N3 NaToreHeTUYecknx oakTopoB pas-
BUTUSA OXMpeHus. CornacHo AaHHbIM UCCreoBaHui, Y Nl ¢ 3ObITOMHOW Maccon Tena
CMHTE3 JAaHHOIO ropMOHa MOXET BbITb CHWDKEH NpubnmantensHo Ha 30% [9].

B nocnegHue rogbl HabrogaeTca pocT yucna paboT, NMOCBALEHHBIX U3YYEHUIO
ypoBHsi nentnaa YY3-36 1 ero cBA3u CO CTENEHbLI0 Y TUMOM OXUPEHUS, a Takke MeTabo-
nnyeckMMmn HapyleHuamn. OgHako NorfyyveHHble pesynbTaTbhl OCTaTCA NPOTUBOPEYM-
BbIMW. YTOYHEHNE MeXaHU3MOB yyacTus nentnaa YY3-36 B perynsuum sHepreTu4eckoro
obMeHa npu pasnuyHbiX opMax OXMPEHUSI UMEET BaXKHOE 3Ha4YeHue ANS COBEpPLUEH-
CTBOBaHMS NMOAXOO0B K KOPPEKLMU MacChl Tena v NpouiakTMke OCNOXHEHUA Y AaHHOW
KaTeropun naumMeHToB.

Lenb nccnepgoBaHnua: onpenenuTb Bknag nentuaa YY3-36 B pa3Butve metabo-
NNYECKOro cMHApPOMaA Yy AeTeln Ha hOHE OXUPEHUSI.

MaTtepuan 1 metoAabl: B UccrneaoBaHue obinn BktoveHbl 108 aeten ¢ nepBUYHbBIM
9K30reHHO-KOHCTUTYLMOHAarbHbLIM OXMpeHrem B Bo3pacTe oT 10 go 18 net (cpeaHun Bos-
pact — 14,13 + 0,34 roga), cpeav KoTopbIX Manb4nkoB 6bino 65 (60,2%), a oeBovek —
43 (39,8%). KoHTponbHyto rpynny coctaBunu 76 geten conoctasmmoro Bospacta (14,56
+ 0,38 roga), oTobpaHHbIX B TOT XXe BPEMEHHON Nepuoa MeTogom napHoro nogbopa. B
KOHTPOSbHON rpynne HacuutbiBanoch 43 manbyuka (56,6%) n 33 gesoukn (43,4%). Bce
YYaCTHUKUN 1CCriegoBaHns NpoXxusanu Ha TeppuTtopun CamapkaHackon obracTu.

[dnarHo3 oXupeHus ycTaHaBnmMBasncs B COOTBETCTBMM C pekoMeHfaumsimm Bce-
MUPHOW opraHu3auum 3gpaBooxpaHeHus (BO3) ¢ pacyéTom cTaHOApPTHOrO OTKIOHEHUSsI
nHaekca maccel Tena (SDS UMT) ¢ yuéTom nona v Bo3pacrta pebénka [10].

CTteneHb OXxupeHus onpegensanack no knaccudukauum B.A. INeTepkoBon 1 coaBT.
(2014): SDS UMT 2,0-2,5 — | cteneHb, SDS UMT 2,6-3,0 — Il cteneHs, SDS UUMT
3,1-3,9 — lll creneHb, SDS UMT = 4,0 — IV cteneHb [11].

MeTabonuyeckun cuHgpom (MC) gnarHocTMpoBarncsi B COOTBETCTBUM C KpUTEPU-
amu MexgyHapogHon anabetudeckon pegepaumm (IDF) [12]. OCHOBHBIM KOMMNOHEHTOM
MC, Kak y B3pocnbIX, TaK U y AeTen, ABNsAeTcs abaoMMHanbHbIA TUN OXMpeHnsi. B cBsaun
C 9TUM BCe 0bcreaoBaHHble AETU MMeN abaoMUHaNbHOE pacnpeaeneHne XXnpoBow TKa-
HW, NpUYEM OKpyxxHOCTb Tanuu (OT) npesbiwana 90-i nepueHTUNb ANsi COOTBETCTBYHO-
LLlero Bo3pacTa v rnona; y nogpocTkos ctaplue 16 net — =80 cM y Aesyliek n 2 94 cm y
HOHOLLIEN.

CpenHve aHTpoMoMEeTpUYECKUe nokasaTenu AeTern OCHOBHOW rpynmbl COCTaBUIIN:
MMT =31,19 £ 0,73 kr/m? 1 SDS MUMT =2,90 £ 0,12. Y geTel c HopmarbHOM Maccon Tena
WMT coctasnsan 20,94 + 0,67 kr/m?, a SDS UMT — 1,05 + 0,07. I'pynnbl He paznuMyanucb
no Bo3pacTy u nonosoMy coctasy (p > 0,05).

Bcem getam 6bin npoBegéH NEPBUYHLIN KIMHUKO-COMaTUYECKUIA OCMOTP C OLIEH-
KOW p13n4ecKoro pasBuTUS No oBLLENPUHATBLIM CTaH4apTaM. AHTPONoOMeTpu4eckoe 00-
crefoBaHUe BKMOYano M3MepeHne pocTa, Macchbl Terna, OKpYy)XHOCTen Tanuu u 6éaep.
Mony4eHHble AaHHbIE CPaBHMBANMCh C LEHTUINBbHLIMK Tabnuuamm pacnpegeneHnst pocrta
1 Macchl Tena B 3aBMCMMOCTW OT BO3pacTa M nona, pekoMeHaoBaHHbIMM BO3 ans geten
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5-19 net [10].

Ha ocHoBe aHTpPOMOMETPUYECKUX OaHHbIX PAcCUYUTLIBANCS MHAEKC Macchbl Tena
(MMT), oueHKa KOTOPOro MPOBOAMIIACH C UCMONb30BaHMEM CTaHOAPTHbIX OTKIOHEHWN
(SDS) B cooTBeTCTBMU C pekomeHaaumsamm BOS.

OueHKa OKPY>XKHOCTM Tanuu NpoBoAMnach No NepueHTUNbHbIM Tabnuuam, npuse-
OEHHbIM B HaumoHanbHbIX KnuHuveckux pekomeHgauusax BHOK (Mockea, 2009). A6go-
MUHarnbHOEe OXMpeHne gnarHoctuposanock npu OT = 90-ro nepueHTUNs, a y noapoCcTKoB
ctapuwe 16 net — npu OT = 80 cm y gesywek n OT = 94 cm y toHowen. Onpenensinocs
TakKe COOTHOLLEHME OKPY>KHOCTM Tanuu K okpyxHoctn 6éaep (WHR — Waist—Hip Ratio),
KoTopoe Bbluncnsanock kak oTHoweHne OT k OBb. HopMaTvBHbBIMK 3HAYEHUAMU CUUTa-
nuck: < 0,85 ansa gesovek 1 < 0,94 ana manev4mkos [10].

lMpoBogunock MccnegoBaHue yrneBoAHOMO M NIMMMAHOIO Npoduns KpoBM, BKHO-
YyaBLLee ornpegerneHne: rMuKMpoBaHHoro remorrnobuHa (HbA1c), ypoBHS rnoKo3bl HAToO-
LaK B BEHO3HOW KPOBMW, MMMYHOPEaKTUBHOIO MHCYNMHA, MHAEKCA MHCYNMHOPE3UCTEHT-
HocTn (HOMA-IR), a Takke cTaHOapTHbIVA NepoparnbHbI MIOKO30TONEPAHTHbIV TECT.

Onpepensanvcb nokasaTenu nunugHoro obmeHa: obwmn xonectepuH (XC), Tpur-
nuuepugsl (TI), nunonpotenael Beicokow (JITIBIT) n Huakor nnotHocTw (JIFTHIT).

YpoBeHb nentnga YY3-36 B CbIBOPOTKE KPOBU onpeaensnv UMMyHO(EepMEHTHbIM
METOAOM C Ucnosb3oBaHMeM aHanuadatopa HumaReader HS n tect-cuctem ELISA DSL-
10-33600 (Elabscience, CLLA).

Cratnctmyeckas obpaboTka OaHHbIX BbINOMHANACE C NPUMEHEHNEM NMPOrpamMMbl
Statistica 10. Vicnonb3oBanuncb MeToabl NapaMeTpPUYEeCcKor U HenapamMeTpUYecKon Bapu-
AUVOHHOWN CTaTUCTUKKN C BblYMCIEHMEM cpedHero apudmeTtudeckoro (M), ctaHgapTHoOWM
oWKnBKN cpegHero (M) 1 OTHOCUTENbHbIX BENWYMH (YacTtoTa, %). [N oueHkn 3HauMmo-
CTW pas3nuuun npumeHsancsa kputepui CtotogeHTa (t) ¢ pac4ETOM BEPOATHOCTU OLLUMOKHM
(P). CpaBHWTENBHBIV @aHanNM3 4acToTbl BCTPEYAEMOCTN MPU3HAKOB MPOBOANIICA MO TUMy
«CINy4an—KOHTPOMb» C BblYMCNeHeM OTHoweHus waHcoB (Odds Ratio, OR). NpoBepka
[OCTOBEPHOCTU pasnuynii OCYLLECTBNSAMNAChk C UCMONb30BAHUEM KpUTEPUS XWU-KBagpat
(x?) 8N YeTbIPEXMONbHbBIX TAabnWL Npy ypoBHe 3HadnmocTtn P < 0,05.

Pesynkratbl nccnegoBaHus n 06cyxaeHue.

Mpu n3yyeHun ypoBHA nentnga YY3-36 B JeTel C OXMpPEeHUeM BbISIBNEHO, ero
[OCTOBEPHOE CHWXXEHUE y AeTel ¢ abaoMuHanbHbIM TUMoM oxupenus 72,13+2,07 pg/
ml, koTopoe BbINO 3HAYUTENBHO HUXKE MO CpaBHEHMIO ¢ KoHTponem (105,39+3,11 pg/mi;
p<0,001) (Tabn 1).

Tabnuuya-1
CpepHue nokasarenu nentug YY3-36 y geter ¢ oXXupeHnemM 1 HopmaribHOW Mac-
cou tena (Mtm)

Mpynnbli MenTtug YY3-36 (pg/ml) [JocToBepHOCTb pasnuuus
AO; n=108 72,1342,07 P<0,001
Fpynna koHTpons; n= 76 105,39+3,11

[Mpn onpegeneHun reHOepHOW 3aBUCUMOCTU BbIPAbOTKM KMLLEYHOro Hempope-
rynatopHoro nentuvga nentuga YY3-36, pasnuuuii Mexay ManbduMkamu v geBoYKamu
MMEBLUMX HopManbHyo Maccy Tena (107,54+3,21 pg/ml) maneuunkm n 102,30+4,92 pg/mi
[EBOYKN) BbISIBNEHO He ObIN0, HO OTMEYanMcb CTaTUCTUYECKME PA3NNYNS YPOBHSA CHUXKE-
HWS BbIpabOTKM NenTmaa y Manbs4mMkoB ¢ abagoMuHansHom hopMon oxumpeHmns 65,18+2,84
pg/ml, no cpaBHeHuo ¢ aesoykamu (75,39+4,16 pg/ml; p<0,03). lNonyyeHHble AaHHbIE
roBopsAT 0 6bonee BbipakeHHOM aucbanaHce BbipaboTke nentmuaa YY3-36 y Manb4mKoB ¢
BUCLIEPASIbHBIM pacnpeaeneHeM XXMpOBOM Macchl.

Y pgeten ¢ BucueparnbHbIM TUMOM OXUPEHUS OTMeYanach TEHOEHLUMS K CHDKEHNIO
ypoBHs nentuaa YY3-36 B 3aBMCMMOCTM OT Bo3pacTa OorbHbIx AeTen. Tak, B Bo3pacTe
10-15 net ypoBeHb nentuaa coctasun (75,79+3,14 pg/ml), umess TEHAEHUMIO K CHUXE-
HUIO B rpynne geten B Bo3pacTte 16-18 net (64,18+3,14 pg/ml; P1<0,05). Y geten koH-
TPONbHOW rpynnbl Nogo6HOM BO3paCTHON AUHAMKKKN He Habroganocs.

Crax oxupeHus y geten ¢ abgoMmHansHOM hOpMON OXUPEHUS, UMEN 3Ha4YeHne
B BbIpaboTKe KMLLEYHOro HENPOPEryNATOPHOro NenTuaa, ypoeHb nentuaa YY3 -36 npo-
FPECCUBHO CHWDXANCA MpU HapacTaHuu cTaxa 3aboneBaHusi, YTO MO BUAUMOMY Obino
CBS13aHO C MOCTEMEHHO HapacTalLMM HapyLUEHMEM MULLEBOTO NOBEAEHUS, U NATONOMUn
yrmeBO4HOro MeTabonmnama, Npy KOTOPbIX OOHUM U3 KITHOYEBLIX POSIE UrparoT racTpPOvH-
TeCTUHarbHbIE TOPMOHBI K KOTOPbIM oTHOCUTCH nentung YY3-36.

Cambin HU3kMIM ypoBeHb nentuaa YY3-36 Habntogancs y geten ¢ AO 1 cTaxem 3a-
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boneBaHus bonee 7 net (60,51+3,28) 1 cTaTMCTMYECKN OTNMYANCS OT AETEN CO CTaXeM
3aboneBaHus 2-3 roga (89,67+5,13; p<0,01) n 4-6 net (77,15+3,74 p<0,03).

OnpegeneHo, 4To pasHOCTOPOHHME adhdpekTbl nentuaa YY3-36 cBsidaHbl C ero
CMOCOBHOCTBIO NMOBbILLATL YYBCTBUTENBHOCTL TKAHEN K UHCYIIMHY U NOAaBMSTb MPOLECCHI
nunonusa. OgHaKo NPOrHOCTMYECKas 3HAYUMOCTb U3MEHEHUI ypoBHS nentuaa YY3-36 y
NauMeHTOB C META0ONNYECKMM CMHOPOMOM OCTaETCH HESICHOW 1 TpebyeT ganbHenwero
n3yyenust. [laHHbI pakT 0bycnoBmm OCHOBHYO LieNb HAaCTOSILLLEro MCCeqoBaHUS - onpe-
JeneHune ponu gucbanaHca cekpeuvmn JaHHOro nentuaa B pa3BuMTUM MeTabonmnyeckoro
cvHOpoma y aeten ¢ abgoMmnHarnbHbIM OXXUPEHNEM.

Ha cnepyowem atane paboTbl Gbino NpoBedeHO MCCrefoBaHUEe 3aBUCUMOCTY
ypoBHsi nentuga YY3-36 OT Hanuums KOMMOHEHTOB MeTabonunyeckoro cuHgpoma. Mo-
CKONbKYy abgoMuHanbHoOe oXumpeHne siensietcst 6a3oBbiM KomnoHeHToM MC, chopmumpoBsa-
HMe nccnegyemon rpynnel NPOBOAMIOCE CPpeaun AEeTEN, UMEILLMX AaHHbIV TUM OXUPEHNUSI.

K yncny knoyeBbIX KOMMOHEHTOB METabONMNYECKOro CMHAPOMA OTHOCUINCE UHCY-
nuHopesucTeHTHocTb (MIP), HapyLlweHnst TonepaHTHOCTK K rntoko3e (TTI), runepTpurnu-
uepugemus (TI), CHUKEHNE YPOBHS XOnecTeprHa fMnonpoTenaoB BbICOKOW MIOTHOCTU
(XC JINBIM) n aptepuanbHas runepteHsus (AlN). [uarHo3 meTabonmyeckoro cuHapomMa
yCTaHaBnmMBarcsi Npy HanM4yum ykasaHHbIX NPU3HAKOB.

YacToTa HapyLleHWI YINeBOAHOIO U NUNMAHOIO 0OMeHa B COOTBETCTBUM C KpUTe-
puamu IDF y geten ¢ BucLeparnbHbIM TUMOM OXUPEHUSA OKasanach BbICOKOW. Tak, Tolua-
KoBas runeprivkeMus 6bina BoisgBneHa y 33,1% Aeten OCHOBHOM rpynmbl, TMNEPUHCYNN-
Hemust — y 49,4%, a Tpurnuuepugemus Habnoganace y 45,1% obcnegoBaHHbIX. Kpome
TOrO, y 3HAYUTENBHOW YacTu AeTel ¢ abgoMmnHarnbHbIM TUMOM OXUPEHUS OTMEYaricsl CHU-
YKEHHbIN YPOBEHb XONECTEPUHA NMMOMPOTEN0B BbICOKOW MITOTHOCTM.

Y peten ¢ abaoMMHanNbHbIM TUMOM OXUPEHUSA OTMeYanuch cnydaun Al npu atom
xapakTep noBblweHnsa ALl no3gonun noctaButb 26,5% aetert ¢ AO Al 1 ctenenn n 6,2%
neten Al 2 cteneHn.

Mony4eHHble pe3ynsTaThl MO3BONWUAM BbIAENUTL NOArPYNMbl AeTen ¢ abgoMuHanbs-
HbIM OXXUPEHMEM, Pa3NnYatoLLMECs MO YacTOTe MPOSBEHMS KOMMOHEHTOB MeTabonunye-
CKOro CMHOpPOMa. YCTaHOBMEHO, YTO MOSHbIA METABONMYECKUIA CUHOPOM, XapaKTepusyto-
LLMIACS coveTaHNEM abaOMMHANBHOTO OXMPEHUS 1 YETBIPEX MPU3HAKOB (rmnepriavkemus/
WHCYJTMHOPE3NCTEHTHOCTb, CHWXKeHne ypoBHA XC JIMBI1, noBbiweHne apTepuanbHOro
[OaBrneHns 1 ypoBHA Tpurmuuepuao), Obin BoiseneH y 18 geten (16,6%). Metabonu-
YECKMIN CMHOPOM, BKIOYAOLWUA TpU KOMMOHEHTA, onpegensanca y 19 peten (17,5%) ¢
abOoMVHanbHbIM OXMPEHMEM, MPU 3TOM Hamboree pacnpoCTPaHEHHOW KoMOWHaLmewn
ABMANOCb COMETAHME TUMEPIIMKEMUN, TMNEPTPUITINLEPULSEMUN U CHUXKEHHOTO YPOBHS
XC JINBIT (9,3%).

MeTabonuyecku cuHgpom B codeTtaHnm AO ¢ 2 KOMMOHEHTaMK BCTPeYarcs noyTu
y 1/4 peten ocHoBHoM rpynnbl (30 geten — 27,7%). Npn 3TOM HaMBOMbLLYIO YacTOTy NMe-
no coyetaHue runeprivkemun (UP) n Tpurnunuepmaemum (11,1%), kombrHaumsa NP 1 no-
HxeHue yposHs XC JMBIT (9,2%). YacTtoTta BcTpeyaemocTn 1 komnoHeHTa MC y geten
¢ AO coctaBuna 1/3 cnyyaes (34 pebeHka - 31,5%). Hanbonee yacTblM U €AMHCTBEHHBIM
KomnoHeHToM y geten ¢ AO siBnsinacb MHCYNMHOPE3UCTEHTHOCTb.

Tabnuua-2
Yactota komnoHeHToB MC y netei ¢ abgomuHanbHomn hopmoin oxnpeHus (n(%)
KomnoHeHTbl MC AO n=108
T nm UP 23(21,3)
XCNNBr 4(3,7)
T 7 (8,5)
T (UP)+ XCNMBM 10 (9,2)
rTUP)+TT 12 (11,1)
IT(UP)+Al 3(27)
Tr+AT 3(27)
XCINMBM+Ar 2(1,85)
[T (UP)+TT+ XCNMBM 10 (9,3)
IT(UP)+TT+AT 3(27)
IT(MP)+ XCNMBI +Ar 4(3,7)
Tr+XCNMBM+Ar 2(1,85)
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IT(MUP)+ XCNNBMN +Ar+Tr 18 (16,6)*
HeT KomnoHeHTOB 7 (6,5)
MpumevaHwme: T-runepuHcynuHemns, NP- HCYNMHOPE3UCTEHTHOCTb, T — Tpur-
nuuepuaemnd, XC JIBI — xonectepmH nMnonpoTenaoB BbICOKOW MnoTHocTu, AlT — ap-
TepuarnbHasi runepTeH3uns.

Cnenyet nogyepkHyTb, UYTO Yy BCEX AeTer C abaoMUHanNbHbIM OXUPEHUEM, He-
CMOTpPS Ha HEKOTOpble MHAUBUAYAlbHbIE PA3NNYMs, OTMEYANNCh CHUXEHHbIE 3HaYeHUsI
nentuaa YY3-36. 310 ykasbiBaeT Ha Hanvune HapyLlueHW NULLEBOro NoBeAeHUs, SABMNSA0-
LLIMXCSA OOHUM U3 KMoYEeBbIX PakTOPOB (hOPMMPOBAHNA 1 NporpeccMpoBaHms metabonu-
Yeckoro cmHapoma B 0bLuen BbIbopke ob6cneagoBaHHbIX AeTEN, NPUYEM Hanboree HU3Kne
nokasaTtenu Habnwganucsb y naunmeHToB C NOMHOCTbIO CHOPMUPOBAHHBIM MeTabonuye-
CKMM CUHOPOMOM.

YpoBeHb nentuaa y geten ¢ nonHbiM MeTabonmyecknm CUMHAPOMOM Obin cTaTu-
CcTnyeckn Hambonee HU3knM (55,05+5,00 pg/ml) kak no cpaBHeHuo ¢ AO+3 KOMMOHEH-
Tamn MC (74,33+6,66 pg/ml; p<0,02), Tak u AO+2 komnoHeHtamun MC (70,9715,25 pg/
ml; p<0,03), AO+1 komnoHeHTOoM MC (84,18+5,91 pg/ml; p<0,01) n npmn AO ¢ oTcyTCTBU-
eM komnoHeHToB MC (76,28+10,73 pg/ml; p<0,02), uTo XxapakTepusyeT ero kak oguH n3
¢akTopoB MeTabonnMyecKkon AMarHoOCTUYECKOM 3HAYMMOCTU B HapyLUEHMsIiX oOMeHa npu
abgoMuHanNbLHOM OXUPEHUN Y AeTEN.

Tabnuua-3
CpaBHuTenbLHaA xapakTepucTuka ypoBHsi nentuaa YY3-36 B 3aBUCUMOCTU OT KOM-
noHeHToB MC y neten ¢ abaomMuMHanbHbIM oxupeHuem (Mtm)

KomnoHeHTbl MC AO n=123 NenTtug YY3-36 (pg/ml)
Maneyuku; n=3 70,33+22,51
HET KOMMOHEHTOB [eBoYKK; N=6 79,25+13,03
BCero; n=9 76,28+10,73*
Manb4mku; n=19 71,35+9,34
1 KoMnoHeHT MC nesoyku; n=20 91,17+5,75*
Bcero; n=39 84,18+5,91*
Manb4uku; n=15 73,65+6,64*
2 komnoHeHTa MC neBoYku; n=19 62,48+7,93
BCero; n=32 70,97+5,25*
Manb4uku; n=14 69,82+8,61
3 komnoHeHTa MC [eBoyku; n=9 81,34+10,69*
Bcero; n=23 74,33+6,66*
Mane4uku; n=15 53,56+6,67
4 xomnoHeHTa MC AEeBOYKM; N=5 59,8+3,06
Bcero; n=20 55,05+5,00

IMpumeyaHue: P* - pasHuua Nno cpaBHEHUIO ¢ aHanoru4Hou rpynnon AO+4 komno-
HeHTa <0,001 - <0,03

YCcTaHoBMEeHo, 4YTo ypoBeHb nentuaa YY3-36 y manb4mkoB Obin HUXe, YeM y ae-
BOYEK, KaK NMpu NMONHOCTbIO CHOPMUPOBAHHOM METabONNYECKOM CUHOPOME, Tak U Npu
ero HenomnHelx copmax (Tabn. 3). Y geBovek oTMevanucb HecKornbko 6oree BbICOKME
3Ha4yeHus nenTuaa, KOTopble CTaTUCTUYECKM 3HAYMMO OTNMYaNMUCh OT MokasaTenen npu
HenonHoMm MC.

B HacTosiLLee BpeMsi OTCYTCTBYET YéTKas MHTepnpeTauns yposHs nentnaa YY3-36
KaK OMarHOCTUYEeCKOro KpUTepUsi NaToNorm4yeckux COCTOSIHUI, BKItovas MeTabonmnyeckui
CVYHOPOM y [ETEN C OXMpeHeM. B cBsA3M ¢ 3TMm Gbina npoBefeHa oLeHka NOpPOroBoro
YPOBHS1 J@HHOrO nenTuaa Ans onpeneneHus ero Bknaga B gvarHoctuky MC y neten ¢
abgoMuHanbHbIM TUMOM OXUPEHUS.

Mo pesynsratam aHanuza AUC-ROC ang yposHs nentuga YY3-36 nnowans noa
kpmeon (AUC) coctaBuna 0,856, 4TO CBMOETENLCTBYET O BbICOKOW ANArHOCTUYECKON TOY-
HocTh Tecta. OnTUManbHbIM NMOPOroBbIM 3Ha4YeHMeM Obino npusHaHo <71,600 npu 4vyB-
ctButenbHocTn 84,2% n cneundunyHoctn 73,4%.

O6cyxpeHue

Pesynkratbl MccneqoBaHUn NocneaHux NeT CBUAETENbCTBYHOT O Hanuuuu B3au-
MOCBSA3UN Mexay ypoBHeM nentuaa YY3-36, TUNOM OXUPEHUSt 1 MHOEKCOM Macchl Tena.
YCTaHOBMNEHO, YTO Y UL, C OXMPEHWEM UCXOOHas KOHLUEHTpauMs OaHHOro nentuja B
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CbIBOPOTKE KPOBM MoBbileHa. OgHaKo y OeTell C OCMOXHEHHBIM 3K30ME€HHO-KOHCTUTY-
LMOHAambHbIM OXMPEHMEM, COMPOBOXAAOLWMMCS (OPMUPOBaHMEM MeTabonmM4eckoro
CYHOpOMa, BO3MOXHO pasBUTME Pe3nCTEHTHOCTU K nentugy YY3-36. CornacHo AaHHbIM
nuTepatypbl, AaHHbIN NENTUA UrpaeT CYLLECTBEHHYIO POSlb B PErynsaumMm SHepreTmyecko-
ro obmeHa n metabonmyeckmx NPOLEeCCoB Yy MK, BKMOYas AeTen U NOAPOCTKOB, CTpaga-
OLLIMX 9K30ME€HHO-KOHCTUTYLIMOHAmbHbLIM oXupeHnem [13].

lMony4eHHble HaMK pe3ynbTaTbl NOATBEPXKAAKT AAaHHOE MPEeanoNnoXeHne: y AeTen
C OXMpeHneM, 0CoBEHHO Mpu abgoMmMHaNbLHOM TUMe pacrnpeneneHns XXUPOBOW TKaHW,
OTMeYaeTCs CHKeHne ypoBHs nentuaa YY3-36. OTOT TMN 0XMpeHnst paccMaTpuBaeTcs
KaK KIto4eBon hakTop pa3BmUTUSA MeTabonunyeckoro cMHapoma.

Bonpoc o HOpMaTMBHBIX 3HAYEHWsIX AaHHOro NenTuaa OCTaéTcsl NpeaMeToM Ha-
YYHbIX AMUCKYCCUMI. Tak, No JaHHbIM oaHMX aBTopoB [13, 14], ypoBeHb nentuaa YY3-36
NOBbILLAETCH NPU OXUPEHUN U CHXKAETCS NULLIb NPY MOPOUAHEIX hopMax 3aboneBaHusl.
[pyrvue uccnegoBatenu, HanNPOTUB, OTMEYAIOT YMEHbLLEHNE ero CEKPELMM, YTO Cornacy-
€TCsl C pesyrnbratamm HaLEero UCCNneaoBaHus.

M3BecTHO, 4to nentug YY3-36 cnocobCTBYET MOBLILLIEHUIO YYBCTBUTENBHOCTHM TKa-
Hel K MHCYMUWHY, Torga Kak €€ HapylleHue B COYEeTaHun ¢ abaoMuHarbHbIM OXUPEHU-
€M SIBMSIETCS KM4YEBbIM 3BEHOM MaToreHesa mMeTabonMyeckoro cMHapoma. YkasaHHble
daKTbl MOCAYXUNN OCHOBaHMEM 1S U3YYEHWUsT PO AAHHOTO KULLIEYHOrO HEMpoperynsi-
TOpHOro nentuga B hopMMpoBaHMM 1M Pa3BUTUN SAHHOIMO CMHAPOMOKOMMIeKca. bbino
BbISIBITEHO BbIPAXXEHHOE CHIXEHWE ero ypoBHSA y AeTel ¢ abgoMUHaNbHbIM OXMPEHUEM
N KOMMOHEHTaMM MeTabonmM4yeckoro CMHOPOMA, YTO YKa3blBaeT Ha BaXKHYHO pOrib Hapy-
LLEHHOW ceKkpeLun nentuaa B OPMMPOBaHUM Kackaga MeTabonuyecknx pacCcTponcTs,
nexalimx B OCHOBE CUHAPOMA.

CnepnyeTt nogyepKHyTb, YTO ONpeAEnEéHHbIN NOPOroBbIN ypoBeHb nentuaa YY3-36,
YCTaHOBIEHHBIN NyTEM CpaBHEHWs AeTel C MeTabonMyeckMM CMHAPOMOM U 6e3 Hero,
MOXET paccMaTpuBaTbCs Kak AOMOMHUTENbHBIN OMOMapKep My NPeguKkTop pycka pas-
BUTUSA MeTabonmM4eckoro cMHapoma y aeTer ¢ abooMyHanbHbIM OXMPEHNEM.

HanbHeliwee yrnybnéHHoe m3yyeHue SHOOKPUMHHOW byHKumm nentnaa YY3-36
NPy 3K30ME€HHO-KOHCTUTYLIMOHANBbHOM OXMUPEHUW y AeTel, 0ocoObeHHO ero abgoMuHanb-
HOro TMna, NO3BOMUT YTOYHUTL MEXaHN3Mbl KOHTPOIS Macchl Tena u pa3paboTaTtb 6onee
060CHOBaHHbIEe NoaxoAbl K neveHnto. OcobeHHOCTU CekpeLmn AaHHOro nentuga mMoryTt
ObITb MCMOMNb30BaHbl MPU CO34aHMN HOBbLIX ANArHOCTUYECKUX U TepaneBTUYECKNX METO-
[OB 4119 NaLMEHTOB C OXXMPEHMEM U MeTabonmyeckumMm CMHOPOMOM.

3akntoueHue

YcTaHoBnEeHa posb NaToriorMYeckoro CHKEHNS YPOBHS KULLIEYHOTO HEMpoperyrns-
TopHoro nentuga YY3-36 B pa3Butum abgomMuHanbHOro oxunpeHus y geten. OtmedeHo,
YTO BblpaXEHHOCTb HapyLUEHWI CeKpeLMn NenTnaa Bo3pacTaeT C yBENUYeHnemM Bo3pac-
Ta U ANUTeNbHOCTM 3aboneBaHus. OnpegenéH noporoBbin ypoeHb YY3-36, Npu CHU-
YKEHUWN KOTOPOTrO MOBbLILLAETCH PUCK pa3BUTUSA KOMMeKca MeTabonmnyecknx HapyLleHun.
3aduKcpoBaHO NOBCEMECTHOE CHWXKEHME YPOBHSA Nentuaa y geten ¢ abgoMmHansHbIM
OXUPEHNEM M KOMMOHEHTaMU MeTabonmyeckoro cuHgpomMa, Hanbonee BbIpaXKeHHOe Y
Marb4MKOB C MOSMHbIM MeTabonM4YeckumMm CMHOPOMOM.
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Abstract.

In this article, the authors, referring to their own practice, cases from practice,
present information about a rare syndrome in children - Melkersson-Rosenthal. Based
on the results of their own clinical observation, instrumental and laboratory studies, the
clinical and diagnostic criteria of the syndrome are described. Historical and modern
literary data on the rare Melkersson-Rosenthal syndrome are provided. The authors
argue that the disease begins during the transition from childhood to adolescence, and
after treatment, the progression of the disease slows down, but does not stop, which
requires close monitoring by both pediatricians and general practitioners.

Key words: Melkersson-Rosenthal syndrome, clinical picture,
macrocheilitis, granulomatous cheilitis.

treatment,

Melkersson — Rozental sindromi (Melkersson — Rosenthal syndrome, MRS) (HKK
(MKB) -10 — G51.2) uchta simptomlarning (lab va/yoki yuzni shishi, yuz nervini paralichi
(falaji), skrotal til) yig'indisi sifatida kuzatiladigan kasallik hisoblanadi va bu hagida ko’plab
adabiyotlarda ma’lumotlar keltiriladi [1-20].

James, et. al. (2006) MRSni «Misher-Melkerson-Rozental sindromi» deb
nomlashgan va kam uchraydigan nevrologik buzilish deb ta'rif berishdi [8]. Kasallik
bolalikda yoki erta o’spirinlik yoshida boshlanadi. Periodik qaytalanishlardan keyin (ular
orasidagi muddat bir necha kundan bir necha yilgacha bo’lishi mumkin) shish saglanib
golishi va kattalashishi mumkin va oxir oqgibat doimiy bo’lib qoladi. Lablar gizilsimon-
jigarrangli gattiq va yorilib ketgan ko’rinishda bo’lishi mumkin. Kasallikni sababini
ular genetik moyillik bilan bog’laydilar. Masalan, bir gator tadqgiqgotchilar bu kasallikni
Boliviyaning ba’zi bir etnik guruhlari orasida tarqalgan deb hisoblashadi. U Kron kasalligini
yoki sarkaidozni simptomi bo’lishi mumkin deb fikr bildirishadi [10].

Bu simptomlar triadasi birinchi marta rus nevrologi G.l. Rossolimo tomonidan 1901
yili yozilgan. Keyinchalik shved shifokori Ernst Gustav Melkersson 1928 yili 35 yoshlik
ayolda makroxeyliya va yuz nervini bir tomonlama falajini diagnostika qiladi [10]. 1931 yili
nemis nevrologi Gart Rozental yuz nervini falaji va makroxeyliya bilan birga kuzatilgan
buklangan tilni 5 nafar bemorlarda kuzatganini tariflaydi [3, 13]. Shundan beri yuqorida
keltirilgan simptomlar triadasi “Melkersson-Rozental sindromi” deb nom oldi va alohida
nazologik shaklga ajratildi. Shuni ta’kidlash kerakki, asosan sindromni monosmiptom
varianti, fagat makroxeyliya ko’rinishidagi klinik namoyon bo’lishi kuzatiladi. Ba'zi mualliflar
Misherni granulematoz xeylitini MRSni monosimptom varianti deb hisoblashadi [4].

Melkersson — Rozental sindromini kelib chigish sabablari to’lig’icha aniglanmagan.
MRSni patogenezi hagida ko’plab tahminlar, farazlar mavjud. Ularning asosiylari
quyidagilar hisoblanadi: allergik, angionevrotik, infektsion, genetik va immunologik
disfunktsiyalar [2].

Kasallikning populyacion chastotasi o’rtacha 0,08% ni tashkil qgiladi [19]. MRS
har ganday yoshda namoyon bo’lishi mumkin, ammo ko’p holatlarda 25-40 yoshlar
oralig'ida ayollarda kuzatiladi. Bolalarda MRS kam aniglanadi va ko’pincha 7 yoshdan
12 yoshgacha oralig’da kuzatiladi, eng kichkina bemor bola 22 oylik yoshda bo’lganligi
olimlar tomonidan yozib o’tilgan [17].

Kasallik odatda qo’qqgisdan boshlanadi va bir necha soat oralig’ida bitta yoki
ikkala lablarning qizil hoshiyasi va ularning ostidagi to’gimalar shishib ketadi (birinchi
simptomi). Lablarning shakllanmagan shishi hosil bo’ladi, ko’pincha ularning qgirg’oqlari
xartum singari ag’'dariladi yoki odatda tishlardan ortda turadi (tapira tushmug’i, morda
tapira). Ba’zida shish shunchalik kattalashadiki, bunda lablar 3-4 marta vyiriklashgani
kuzatiladi. Lablarning qalinlashishi notekis, labning bir tomoni odatda biroz ko’proq shishli
bo’ladi. Ko’pincha bu bilan bir vaqtni o’zida lunj sohasining (pareit) va yuzning boshga
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uchastkalarini shishgani aniglanadi, ammo shish xududida og’riq va yallig’lanish belgilari
kuzatilmaydi. Lablarning shishi yoriglar hosil bo’lishi bilan kechadi va qoidaga ko'ra
labnig barcha gismini egallab oladi. Bunda gapirish, mimika, ovgat qabul qilish buzilishi
mumkin. Shishgan lablar oqish-qizil rangda, ba’zida turg’'un ko’kimtir-pushti tusli bo’ladi.
Palpaciyada bir maromdagi yumshoqlik yoki zich elastik konsistentsiyali to’gima seziladi.
Bir qator bemorlarda shishlar doimiy mavjud bo’lib, asta-sekinlik bilan kuchayib boradi,
vaqti-vaqti bilan biroz kamayib turadi. Ba’zi bir bemorlarda shishlar yo’'qolib ketadi, ammo
keyinchalik turli xil chastotada gaytalanib turadi, so’ng esa doimiy goladi [1].

Bu kasallikning ikkinchi simptomi bo’lib, yuz nervini parezi/falaji hisoblanadi, undan
avval ko’p hollarda turli xil davomiylikdagi prodormal hodisalar bilan namoyon bo’ladi.
Bu hodisalar yuz nervini gisman paralich bo’lishiga olib kelishi mumkin, bunda vegetativ,
sezuvchanlik hissiy va motor funktsiyalarini fragmentar saglanib qolishi kuzatiladi.
Bemorlarning katta qgismida vaqt o'tishi bilan yuz nervini parezi o'tib ketadi, ammo
kechishida turg’un xarakterlikni kuzatish mumkin bo’ladi. Kam holatlarda kasallik yuz
nervini paraze/falaji bilan boshlanishi mumkin, bir necha yillardan (1 yildan 10 yilgacha)
keyin esa shishni rivojlanishi kuzatiladi [1].

Bu kasallik uchun xarakterli bo’lgan uchinchi simptom, bu skrotal yoki burmali
tilni mavjudligidir. Bu simptom bemorlarni 2/3 gismida kuzatiladi va odatda tilni anomal
rivojlanishi sifatida baholanadi. Bunda tilni notekis kattalanishiga olib keluvchi shish
aniglanadi. Uchchala simptomni birga kelishi patologik jarayonni torpid kechishidan,
o’'tkaziladigan davoga sezuvchanlik pastligidan dalolat beradi [1].

Klinik amaliyotda ko’pincha MRSni monosimptom variantini kuzatishimiz mumkin
bo’ladi, bunda kasallikni klinik manzarasida teri rangini (ogish-gizildan to turg’un ko’kimtir-
pushti rangda) o’zgarishi bilan kechuvchi yuzni pastki gismini terisining shishi, yuqori va/
yoki pastki labning gizil hoshiyasini shishi bilan xarakterlanadi [1].

Davolashda quyidagi preparatlar guruhi go’llaniladi: tizimli glyukokortikosteroidlar,
antibiotiklar, antigistamin preparatlar, immunosupressiv vositalar. Ammo ko’plab
holatlarda davolashdan samara bo’lmasligi kuzatiladi, ba’zan ba’zi preparatlarning jiddiy
nojo’ya ta’sir qilgani aniqglanadi [1, 4].

Yuqorida keltirilgan preparatlarning bemor tomonidan gabul qilinishi to’xtatilganida
kasallikning qaytalanishi kuzatiladi.

MRS bilan og’rigan bemorni klinik kuzatuvi.

Bemor SH.L. 2018 y.t., “Melkersson-Rozental sindromi” diagnozi 2024 yili go’yilgan.
Pediatrga bemor gizni ota-onasi birinchi marta yuqori labini shishib ketishiga shikoyat
qilib olib borishgan.

Bemorning otasini so’ziga ko’ra, 2024 yilda qizini yuzini o’ng tomonida og’riq paydo
bo’lgan va uni fonida o’ng yuzi tomonidan ptoz, labini o’ng burchagida shish aniglangan.
Pediatr va nevropatolog tavsiyasiga ko'ra kortikosteroidlar, gon tomirlari preparatlarini,
vitaminlarni qisqa kurslarda olib davolangan. Shuningdek, fizioterapevtik usullar
go’llanilgan va shu mutaxassislarning nazoratida turgan.

O’tkazilgan davolash natijasida yuz nervi funktsiyasi gisman tiklangan. Bemor gizni
otasini so’zlariga ko’ra, bir necha oylardan keyin, kutiimaganda gizini yuqori labini shishi
paydo bo’lgan va bu shish asta-sekinlik bilan yuqori labni to’liq egallagan. Bemorni otasi
gizini turli xil vrach-mutaxassislarga olib borib ko’rsatgan. Allergolog, otolaringologlar
konsultatsiyasini olishgan. Toshkent shahridagi ilmiy markazlarda ham vrachlar
konsultatsiyasida bo’lishgan. Standart tekshiruvlardan so'ng MRS diagnozi qo’yilgan.
Antigistamin preparatlar, sensibilizaciyani oluvchi vositalar, topik kortikosteroidlar
go’llanilganiga gqaramay, davodan samara past bo’lgan.

Bemor qiz vizual ko’rilganida, yuqori labini qizil hoshiyasida yagqgol shish namoyon
bo’lgan. Palpatsiyada zich elastik, hamirsimon konsistentsiya aniglanadi. Og’iz shilliq
gavati ko’zdan kechirilganida: shillig gavatlar oqish-pushti rangda, o’rtacha namlikda,
patologik toshmalarsiz. Til normal konfiguratsiyaga ega, burmali (skrotal) tuzilish
yaqgol namoyon bo’lmagan, biroz shishgan. Laborator tekshirishlarning (qonni klinik va
biokimyoviy tahlili) natijalari referens ko’rsatkichlari darajasida (pacum 1, 2, 3.

Klinik manzaraga asoslanib “MRS” diagnozi qo'yildi va kompleks terapiya tavsiya
etildi: azitromicin 250 mg sutkasiga 10 kun davomida ichish, Kenalog 1 ml muskul orasiga
1 kun yuborish, Levosetil 20 ml 10 tomchidan 1 mahaldan suv bilan, natriy tiosulfat 5%-200
ml 1 osh qoshigdan 3 mahaldan ichga gabul qgilish, Xelzibon 1 tabletkadan 2 mahaldan
ovgatdan oldin ichishga 1 oy. Keyinchalik Dotal 5 mg 1 tabletkadan 1 mahaldan 1 oy ichish
maslahat berildi. Tashqgi davoga labni gizil hoshiyasiga Momeyd kremi 1-2 mahaldan bir
oy davomida surtishi tavsiya etildi.
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Qo’llanilgan terapiya fonida shishni sezilarli kamayishi va labning gizil xoshiyasin
zichligini so’rilishi ko’rinishida ijobiy dinamika kuzatildi.

Melkersson-Rozental sindromini ilk marta tariflangan vaqtdan beri bu kasallik
hagida juda ko’plab tadgiqotlar chop etilgan. Bunga asosan MRSining turli xil tarixiy
atamalari (“Misherning granulematoz xeyliti”’, “orofacial granulematoz”, “MRS”) mavjud
bo’lib, ular doimiy mavjud adabiyotlarda sinonimlari sifatida muntazam qo’llab kelinadi
[1-20]. Hozirgi kunda MRS istisno tashxisi sifatida keladi, bu amaliy sog’ligni saglash
amaliyotida munozarali diagnozlarni qo’yish bilan birga keladi [6].

Biz keltirgan misolda ko’rinib turibdiki, kasallik bolaligidan o’spirinlikka o’tish davrida
boshlanmoqda va kasallik rivojlanishi davodan keyin sustlashgan, ammo to’xtamagan.
Bemorni tilida ham patologik o’zgarishlar boshlanganligi kuzatilmoqda. Kam uchraydigan
bunday kasalliklar pediatrlar, stomatologlar hamda dermatologlarning amaliyotida
kuzatilishi mumekinligini, va bu mutaxassislar MRS ni uchrab turishini unitmasliklari kerak.

Rasm-1. Yuqori labning shishi.

Rasm-2. Burmali (skrotal) til shakllanishi boshlangan holati.
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Rasm-3. Burmali (skrotal) til shakllanishi boshlangan holati.
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