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AHHOTALNA

AxTtyanbHocTb. B HacTosiLiee BpeMs 0TMeyaeTca pocT 3aboseBaeMoCTW caxapHbiM AvabeToM BO BCEM MUpe, B TOM Yuche
HEYKJIOHHO YBESIMYMBAETCS YMCIIO PELKMX, FeHETUYecKM 0bycnoBnieHHbIX dopM auabeta. Ocobbii MHTEpeC NpeacTaBnsoT
MOHOreHHble hOpMbl, B TOM YMCNE HeOHaTaNbHbIA CaxapHblii AnabeT, npefcTaBnAwLLMA coboii peKoe reteporeHHoe 3a-
boneBaHue, MaHUeCTUpYIOLLIEe, KaK NPaBUIIO, B NEpPBbIe 6 MEC. KM3HW pebeHKa, XapaKTepu3yoLLEeecs TAKENbIM 1abubHbIM
TEYEHMEM W BbICOKMM PUCKOM PasBUTUS OCTIOXHEHW. B HacTosLlee Bpems n3BecTHo bonee 25 reHoB, MyTaLMM B KOTOPbIX
BbI3bIBAIOT KaK MepMaHEeHTHbIW, TaK U TPaH3UTOPHBINM HEOHATasNbHbIA caxapHbili AnabeT, a TakKe CUHAPOMabHbIe BapyaH-
Tbl 3T0r0 3aboneBaHus, NpeAcTaBNsLLME 0CODbIA MHTEPEC BBULY MX TSKECTU M MOAMMOPGHOCTU KITMHUYECKON KapTUHbI.
B cBA3M ¢ 3TMM 0c0BYH0 BaXHOCTbL NPeACTaBNSET CBOEBPEMEHHAA BepuUbMKaLmMsa auarHosa.

Llenb — noBbicuTb 3 HEKTUBHOCTL AMArHOCTUKW HEOHATA/IbHOrO CaxapHoro AuabeTta Ha 0CHOBE aHaM3a aHaMHECTUYECKMX,
K/IMHWUKO-NabopaTopHbIX M MOMNEKYNAPHO-TeHeTUYeCKMX 0C0beHHOCTEN NaLMEeHTOB.

Matepuanel u Metoabl. 06cnefoBaHo 14 nauMeHTOB € TPaH3UTOPHBIM W MEPMAHEHTHbIM HeOHaTasbHbIM CaxapHbIM aua-
beTom.

Pe3ynbTathl. 1301MpoBaHHbIl HeoHaTanbHbIl auabet umenm 11 (78,6 %) nauveHToB, y Tpoux 3abonesaHne BepUdULMpo-
BaHO B CTPYKType HaCNneACTBEHHbIX CMHAPOMOB (cuHApoM YonkoTTa — PannucoHa, IPEX-cuHApOM M cuHOpPOM [lOHOXbIO).
Mo naHHBIM MONEKYNAPHO-reHeTMYECKOro aHanu3a obHapyxeHo 14 BapuaHToB B reHax ABCC8, KCNJ11, GCK, GATA6, WFST,
CACNAID, EIF2AK3, FOXP3, PAX4, INSR, IGFTR, Tpn 13 KOTOpbIX paHee He OnucaHbl B IUTepaType.

BoiBogpl. BoisBneHHas y nauMeHTOB KIMHUYECKas reTeporeHHOCTb onpefenseTcs NpemMMyLLecTBeHHO pa3Hoobpasuem Bepu-
(GU1LMpPOBaHHbIX BapUaHTOB B Kay3aTUBHBbIX reHax. HoBble BapuaHTbl B reHax CACNATD v IGF1R, koTopble MOTyT ObITb accoLy-
MpOBaHbI C pa3BuTHEM AuabeTa, 0CTalOTCA Maon3yyeHHbIMU M TPEDYHOT AanbHENLLEro UCCTef0BaHUA.

KnioueBble cnoBa: HeoHaTasbHbIN caxapHbIA AnabeT; MoHOreHHbI fuaber; reH IGFIR; ren CACNAID; cuHppoM YonkoTTa —
PannucoHa; IPEX-cuHapoM; cuiapom [LoHoxbHo.
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ABSTRACT

BACKGROUND: Currently, there is an increase in the incidence of diabetes mellitus throughout the world, including
the steadily increasing number of rare, genetically determined forms of diabetes. Of particular interest are monogenic
forms, including neonatal diabetes mellitus, which is a rare heterogeneous disease that manifests, as a rule, in the first
6 months of a child’s life, characterized by a severe labile course and a high risk of complications. Neonatal diabetes
mellitus is a rare heterogeneous disease that usually manifests itself in the first 6 months of a child’s life, character-
ized by a severe, labile course and a high risk of complications. Currently, more than 25 genes are known, mutations
in which cause both permanent and transient neonatal diabetes mellitus, as well as syndromic variants of this disease,
which are of particular interest due to their severity and polymorphic clinical picture. In this regard, timely verification of
the diagnosis is of particular importance.

AIM: The aim of this study is to increase the efficiency of diagnosis of neonatal diabetes mellitus based on the analysis
of anamnestic, clinical, laboratory and molecular genetic characteristics of patients.

MATERIALS AND METHODS: 14 patients with transient and permanent neonatal diabetes mellitus were examined.
RESULTS: 11 (78.6%) patients had isolated neonatal diabetes, in three of them the disease was verified in the structure
of hereditary syndromes (Wolcott-Rallison syndrome, IPEX syndrome and Donohue syndrome). According to molecular
genetic analysis, 14 variants were found in the genes ABCC8, KCNJ11, GCK, GATA6, WFS1, CACNATD, EIF2AK3, FOXP3,
PAX4, INSR, IGF1R, three of which were not previously described in the literature.

CONCLUSIONS: The clinical heterogeneity identified in patients is determined primarily by the diversity of verified vari-
ants in causative genes. New variants in the CACNATD and IGFIR genes that may be associated with the development
of NDM, remain poorly understood and require further research.

Keywords: neonatal diabetes mellitus; monogenic diabetes; gene IGFTR; gene CACNAITD; Walcott—Rallison syndrome;
IPEX syndrome; Donohue syndrome.
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[EPELIOBAA CTATBA

AKTYAJIbHOCTb

HeoHaTanbHbili  caxapHbit auabet (HCI) oTHocutcs
K rpynmne peAKux reteporeHHbIx 3abonieBaHuii, xapakTepy-
3YHOLUMXCA XPOHUYECKOW MUMEprNIMKEMUEN, BO3HUKALOLLEH
B nepBble 6 MecC. XU3HU pebeHKa. B HeKoTopbix cyyasx,
NP1 HanWuMyM BapuaHTOB B Kay3aTuBHOM ree, HCIL mMoxet
bbITb BepudmLMpoBaH B Bo3pacTe oT 6 ao 12 mec. [8, 20, 32].
Yactota BcTpeyaeMoct HC[l no AaHHBIM nuTepaTtypbl Ba-
poupyeT ot 1: 90000 po 1: 500 000 »mBbIX HOBOPOXAEHHBIX
[13, 20, 25, 28, 32] c bonee BLICOKMM YPOBHEM pacnpocTpa-
HEHHOCTM B 060C0BNIEHHBIX NOMYNALMSAX, HanpuMep B CTpa-
Hax bnmxHero Boctoka (1 : 21000-29 000), yto obycnoene-
HO COXpaHeHneM UHBpuanHra [24].

B HacTosee BpeMs BbILENSIOT ABE OCHOBHblE (QOPMbI
HC[L: TpaH3UTOpHBIN HeoHaTaNbHbIN caxapHbii anabet (THCL)
W NepMaHeHTHbII HeoHaTanbHbIN caxapHbi auabet (MHCL),
a TaKXe CUHIpOMasnbHble BapWaHTbl 3TOr0 3aboneBaHus.
THCL, xapakTepu3yeTcsi HacTymieHueM KiMHUKO-nabopa-
TOPHOW pemMucun nocne MaHUdecTaLum U BbICOKUM PUCKOM
peamumea B noapoctkoBoM Bo3spacte. [pu MHCL, pemuccus
3aboneBaHus He HacTynaer [2, 5, 20, 24].

HC[, oTHoCMTCA K MOHOreHHbIM (hopMaM CaxapHoro aua-
beta (C[l). B HacTosLLee BpeMs 13BeCTHO bonee 25 reHoB, Ba-
PUaHTbI B KOTOPbIX MPUBOASAT K ero passutuio (ABCC8, KCNJT1,
GCK, GATA4, GATAG, PDX1, EIF2ZAK3, FOXP3, GLIS3, INS, INSR,
HNF1B, IER3IP1, PTF1A, NEUROD1, NEUROG3, RFXé, SLCZAZ,
SLC19A2, WFSI1, ZFP5, KCNMAT, CACNATD v gp.) [20, 33].
KpoMe Toro, BbILENAIT XpOMOCOMHbIE abeppaumn UMNpUH-
TUPOBaHHOrO NIOKyca B 6G24 (0AHOPOAMUTENbCKas AMCOMUSA
XPOMOCOMbI 6; LyNMKaLms OTLOBCKOWM KOMUW XPOMOCOMbI 6;
runometunmpoBatve ICR Konum MaTepuHCKOM XpOMOCOMBI
6q24), obycnosnmsatowme passutue THCL [5, 20, 32].

Bonee nonosuHel Bcex cnyvaeB HCLL obycnoBneHbl MyTa-
umamm B reHax KCNJ11 v ABCC8, xooupytowumx benkm ATO-
3aBUCUMbIX K*-KaHanoB B-KNeToK NOKeNy[A04YHOM HKenesbl,
KOTOpbIe UrpatoT rNaBHYHK posib B INIKO30CTUMYNIMPOBAHHOI
CeKpeummn nHcynuHa [20].

[MtoKo3a, nocTynas B B-KNETKY C NOMOLLbIO FIOKO3HOM0
TpaHcnoptepa GLUT-2, metabonusupyetcs, 4to npuBoauTt
K Hakonnenuio ATO, KoTopblii MHTMBMpyeT ATD-3aBucKUMble
K*-KaHasbl, Bbi3blBas WX 3aKpbiTve. [lenonspusaums Kne-
TOYHOW MeMbpaHbl 1 yBeNIMYeHNe KOHLeHTpaummn noHos Ca™
BHYTPM KJETKM MHOYLMPYET CEKPEeLMIo MHCYMHA. AKTuBMpY-
tome BapuaHTbl B reHe KCNJT T, KopupytoLueM cybbeauHmuy
Kir6.2, n B reHe ABCC8 — peuenTtope cynbGOHWUIMOYEBH-
Hol SURT, npuBOAAT K MCKaXKEHWHO MPOLIECCOB 3aKpbITUS
AT®-3aBucHMBIX K*-KaHanoB. K*-KaHarbl 0CTaloTcs OTKpbI-
TbIMM, B CBAI3W C YEM HE NMPOUCXOAMUT LOCTATOHHON CTUMYNS-
LMW BbIXOAA MHCYNMHA B KPOBOTOK B OTBET Ha rvneprivke-
muto [13, 25, 32].

lopaspo pexke npu HCL, BCcTpevawTcsa retepo3vroTHble
WHaKTUBMpYIOLLMe BapuaHThl B reHe INS, Bbi3bIBaloLLMe CHU-
eHune QYHKLMW NPOUHCYNMHA U MPEXEBPEMEHHBIN anonTo3
B-kneTok nomxenynoyHoii xenessl [20, 32].
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Kpome Toro, npuumnnon HCL, MoryT 6biTb roMO3uroTHbIe
M KOMMayHA-reTepo3nroTHble MHAKTUBMPYIOLLME BapUaHTbI
B reHe GCK, KoampyloLieM KioyeBoi hepMeHT B-KneTku,
KOTOpbIA WUrpaeT peLLAoLLyl0 pofib B CEKPELMM MHCYIUHA.
CHWXKeHWe aKTMBHOCTM (hepMeHTa NPUBOAMT K MOBLILLEHMIO
rnopora 4yBCTBUTENILHOCTU B-KIIETOK K ITIOKO3€ U CHUMEHMIO
CeKpeumnun uHcynuHa. lNpu cuHTese nameHeHHon GCK HapyLa-
I0TCA NPOLLECChI HAKOM/IEHWA [IMKOreHa B NeYeHu, YCKOpSeT-
CSl [TIIOKOHEOTEHE3, YTO NMPUBOLUT K YBESIMHEHWIO MPOAYKLMM
TIOKO3bl NpY GU3NOMOTMUECKUX KOHLEHTPALMSX WHCYAMHA
W YCUAIMBAET rUNepriimkeMuto Hatowak [1, 4.

Passutne HCL, conpskeHHOro C BapuaHTaMu B FeHax
EIF2AK, FOXP3, IER3IP1, WFSI, obycnoBneHo rubenbio
B-knetok [5, 20].

CywecTytoT Takke popmbl HCLl, 0bycnoeneHHble Bapu-
aHTamu B reHax cemencta GATA. Ten GATA6 aknpeccupy-
eTCs B TKaHSAX 3HA0- M Me30[iepMasibHOro MPOUCXOXKAEHNS,
BK/IOYAA KULLIEYHWK, NIerkue, CepaLe U MOMKenyLouHyio
Kenesy, 4to 06bsAcHAET GopMMpoBaHne Ae(eKTOB B AaH-
HbIX opraHax u cucteMax. Kpome Toro, renbl GATA6 v GATA4
Y4acTBYOT B Perynsiumm noctaMopuoHanbHoi GyHKUMM aum-
HapHbIX KINETOK, 06pa3yoLLmX TKaHb MOJKENyL04HON Xene-
3bl. B atux cnyuasx HCJL MoxeT couetatbesl € BPOXKAEHHBIM
rMNOTUPE030M U NOPOKAaMM Pa3BUTUA CepLEYHO-COCYANCTON
cuctemsl [33].

Boigensitot HCLL B CTPYKTYpe peaKuX HaceACTBEHHbIX CUH-
JPOMOB, acCOLMMPOBaHHbLIX C BapuaHTaMm B reHax: EIFZAK3
(cunpopoM YonkotTa — Pannucona), FOXP3 (IPEX-cuHapom),
SLC2A2 (cuHppoM ®aHkonu — bukens), SLCT9A2 (cvHA-
poM Pomxepca), KCNJ11 (DEND-cuHapom), GLIS3 (NDH-
cunapom), KCNMAT (cungpom Liang — Wang), INSR (cuha-
poM [loHoxbto) 1 ap. [5, 10, 23, 33].

HC[ B cTpykType cuHapoma Yonkotta — PannncoHa Mo-
KET COYEeTaTbCA C 3a[lePXKKON POCTa, CKENETHOM anudu3ap-
HOM AuMCrasvel U TAXKENON MaTosioruen neyeHun (renarwr,
MeyeHOYHas He[OCTATOYHOCTb). Pexxe oTMevaloTca apyrue
KOMIMOHEHTBI, TaKUe KaK 3K30KPUHHAs HeLOoCTaTOYHOCTb
NOJKENYA04HON Kene3bl, MMNoTMpeos, peLuauBUpyHoLLMe
MHAEKUMM M 3a[lepKa pasBuTUSA, a TaKXKe MoYeyHas He-
[0CTaTO4HOCTb, B TOM YMCNIe OCTPOE MOBPEXAEHWE MOYEK,
CYLLECTBEHHO YXYALLAIOLLEe NPOrHO3 1S KU3HU MaLMEHTOB
[5, 311.

IPEX-cuugpoM (Immunodeficiency, Polyendocrinopa-
thy, Enterophaty, X-linked Syndrome) otHocutcs K rpyn-
ne ayTOMMMYHHBIX MOSUINAHAYNAPHBIX CUMHAPOMOB U Xa-
paKTepu3yeTcs TpUafod — ayTOMMMYyHHas 3HTeponatus,
MONM3HLOKPUHONATUN, TOPAXKEHUE KOXM W CIM3UCTbIX
obonoyek. B ctpykTypy cuHapoma Kpome [MHC/L BXoAMT BbI-
paXKeHHas 3afiepXKKa pa3BWUTMS, NepPBUYHbIN UMMyHOLE(U-
LT, ayTOMMMYHHOE MOpaKeH1e LWMTOBUIHON Xenesbl, pexe
ayTOMMMYHHas LMTOMEHWS, MHEBMOHWUT, HedpuT, renarwr,
apTpUT, MMO3UT, annoneuus u ap. [9, 111.

CuHapom [loHoXblo (nenpeyayHusM) — Tshxenas ¢op-
Ma WHCYNMHOPE3WUCTEHTHOCTW, BO3HWKAOLLAA BCIeACTBUE
OuannenbHbIX MyTaLmin B reHe peLentopa MHcynuHa (INSR).
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[laHHbIA CUHLPOM XapaKTepU3yeTCs TAKENbIM TeYeHUEM
C BbIPaYEHHOW KIIMHUYECKOM CUMNTOMATUKOW W Hebnaronpu-
ATHBIM NpOrHo30M. OCHOBHBIMM KIIMHUKO-N1abopaTopHbIMM
Mpu3HaKaMW CUHAPOMOB PE3UCTEHTHOCTU K UHCYIMHY ABNS-
toTca acanthosis nigricans, 3Ha4UTeNIbHOE MOBbILIEHWE YPOB-
HAl MHCYNIMHA B MNa3Me KPoBM MPW OTCYTCTBUM OXMPEHMS,
130bbITOK aHAPOreHoB U, Kak npasuno, passutue HCZ [3].

[eTeporeHHOCTb reHeTUYeckux BapuaHToB npu HC,
NoAMMOPGU3M €ro KMHUYECKUX MPOSIBNEHWN, LUMPOKUNA
CMEKTP MOpaXKeHUsl OPraHoB W CUCTEM NMPW CUHAPOMAIbHBIX
dopmax obycnoBnmMBaeT HeobX0AMMOCTb CBOEBPEMEHHO
BepudMKaLMM AnarHosa ¢ UCnosb30BaHUEM MONEKYNISPHO-
reHeTM4ecKoro uccnegosanus (M), nossonsiowwero naeH-
TUPUUMPOBATL MEXAHU3M KIIETOYHOIO MOBPEXAEHUSA U Mep-
COHMGULMPOBATb NEYEHWEe NALMEHTA.

B Hawem wuccnepoBaHuM npefcTaBnieHbl pesysbTathl
K/MHWKO-N1abopaTopHOro, MHCTPYMEHTANbHOT0 U MONIEKYASp-
Ho-reHeTMyecKoro obcnefoBakus u nedenus 14 naumeHToB
¢ HCL, accoummpoBaHHbIMK ¢ BapuaHTamu B reHax: ABCCS,
KCNJ11, GCK, GATA6, WFS1, CACNATD, EIF2AK3, FOXP3,
PAX4, INSR, IGF1R.

Llene — noBbicuTb 3 PeKTUBHOCTL AnarHocTuku HCJ,
Ha OCHOBE aHaNM3a aHAMHECTUYECKMX, KIMHWKO-nabopa-
TOPHBIX U MOJIEKYNAPHO-TEHETUHECKUX 0COBEHHOCTEl nauy-
€HTOB.

MATEPWUAJIbI U METObI

0bcnepoBaHo 14 naumeHToB ¢ HCH, Habnwopatowmxca
B KnuHuke OTBOY BO «CaHKT-[leTepbyprckuii rocynapcTBeH-
HbIM MeAMaTPUYECKUIA MeAULMHCKUIA YHUBEpPCUTET» MuH-
3apaBa Poccun, u3 Hux 5 (35,7 %) mManbumkos u 9 (64,3 %)
AeBoyeK. BospacT naumeHToB Ha MOMEHT UCCeL0BaHUS CO-
cTaBun ot 2 mec. fo 21 roga, YTo COOTBETCTBYET Mmepuomy
HabmnoaeHns (cpeHuiA BO3pacT cocTaBun 6 ner).

Bcem peTaM nmpoBefeHo KoMMnieKkcHoe obcnefoBaHue,
BKJIIOYAIOLLEE aHANM3 aHaMHECTMYECKMX [aHHbIX (BO3pacT
MaHU(ecTaLmum, HacNeACTBEHHbI aHaMHE3), aHTPONOMETpH-
YecKoe WUCCNe0BaHNE U OLLeHKa HYTPUTMBHOTO CTaTyca HOBO-
POXAEHHBIX (MCMOb30Ba/M reHaepHble HoMorpaMMbl QeH-
ToHa M INTERGROWTH-21), 61oxmMuyeckuin 1 ropMoHanbHbIN
aHanu3 KpoBu (MHCYNWH, c-nenTtua). MOHUTOPUHT raMKeMuu
BbINOJIHAIN C UCTO/b30BaHMEM cucTeM HenpepbiBHoro flash-
MOHUTOPUPOBAHHU.

MI'M 6bino BeinonHeHo 12 (85,7 %) nauueHTam B Me-
OMKO-reHeTuyecKo nabopatopum OFBOY BO «CaHKT-
leTepbyprckuii rocyapcTBEHHbIN NeAMaTpPUYecKUn Meau-
LMHCKWA yHMBepcuTeT» MuHsgpaBa Poccuu, B oTAENEHMM
HacnefcTBEHHbIX 3HAOKpUHonatun THLL PO OIEY «HMULL
3HAOKpUHoNorun» Munsppaea Poccum m B nabopatopum
MpeHaTanbHOM AMarHOCTUKM HacNeACTBEHHBIX U BPOXAEHHbIX
bonesHen yenoseka OIBHY «HWUW akywepcTBa, ruHeKonorm
u penpogyktonoru uM. [1.0. OTTa» B paMKax mporpamMMbl
«Anbda-3Hao»; [BOE NALMEHTOB OXMAAT MOJEKYNSPHO-
reHeTUYeCKOoro noATBepaeHMa amardosa HCJ,
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Y 6onblumHcTBa nauueHtoB MMM npoBeaeHo MeToAOM
MaccoBOro napannenbHoro cexkBeHupoBaHus (NGS) Ha Ha-
NM4Me BapUaHTOB M3 TapreTHoW maHenm «CaxapHbii gua-
OeT — runepuHCYAMHU3M», BKIKOYatoLLel 46 reHos (ABCCS,
AKT2, ALMST1, ARMC5, BLK, CACNA1D, DIS3L2, EIF2AK3,
FOXA2, GATA6, GCG, GCGR, GCK, GLIS3, GLUD1, GPC3, HADH,
HNFTA, HNF1B, HNF4A, IGF1, IGFTR, INS, INSR, KCNJ11,
KDMéA, LIPE, MC3R, MC4R, NEUROD1, NSD1, PAX4, PDX1,
PGM1, PIK3CA, PPARG, PPPIR3A, PTFIA, RFX6, SH2BI,
SIMT, SLC16A1, TUB, UCP2, WFS1, ZFP57), y 2 peteii Me-
TOAOM MpSMOro CeKkBeHMpoBaHusa Mo CaHrepy oTAenbHbIX
reHoB (GCK, KCNJ11). KpoMe Toro, 0HOMY NaLMEHTY C CUH-
apoMmoMm IPEX (immune dysregulation, polyendocrinopathy,
enteropathy, X-linked) BbinosiHeHo TapreTHoe ceKBEHMpOBa-
HWe C UCMOMb30BaHUEM FeHETUYECKON MaHenm «[lepBUYHbIN
MMMYHOAEULMT M HAacNeACTBEHHbIE aHEMUW», BKITHOYAIOLLLEl
368 reHoB, CBA3aHHbIX CO CTOMKUMM UMMYHHBIMW OUCPYHK-
umamMu. MM TakKe NpoBeAEHO 5 POAUTENAM U3 TPEX CEMENA.

laToreHHOCTb BapMaHTOB OLiEHUBANM, UCMOMb3Ys MEX Y-
HapoaHble pekoMeHaauum American College of Medical Ge-
netics and Genomics (ACMG) 1 poccuiickoro pykoBoacTBa
no uHTepnpeTaummn aaHHbix NGS [6].

CratucTuyeckas 0bpaboTka AaHHbIX UCCNEeA0BaHUA Bbl-
nosiHeHa B nporpamme Statistica 10 (StatSoft, CLLUA). Pesynb-
TaTbl NpeAcTasnensl B Buge Me [Q;; G, roe Me — MefiuaHa,
@, n Q; — HWKHWIA N BEPXHUI KBApPTUAN COOTBETCTBEHHO,
a TaKKe CPefHUX, MUHUMANbHBIX (MIN) U MaKCUMasbHbIX
(max) 3HayeHu.

PE3Y/IbTATbI U UX OBCYXXAEHUE

AHaMHecTMYeCcKas W KJMHUMKO-nabopaTtopHas
XapakTtepucTuKa naumentos ¢ HCJ]

Y 4 (28,6 %) naumenToB pamarHoctupoBaH THCL,
y 8 (57,1 %) — MHCL, y 2 peteit B Bo3pacTe 2 u 4 Mec.
Ha MOMEHT WCCNIe[0BaHUA COXPaHAETCA NOTpebHOCTb B UH-
cynuHoTepanuu. MNpu atom y 3 (21,4 %) naumentos C[ BbI-
fIBNEH B CTPYKType PefKUX HacneACTBEHHbIX CUHAPOMOB.
leHeanoruyeckue faHHble nauveHTos ¢ HCJl npefcTtaBneHbl
B Tabn. 1.

OTAroLeHHyl0 HacneaCTBEHHOCTb MO NepBoi W BTOPOIA
JMHWM poactea umenn 3 (21,4 %) naumenta (tabn. 1). Tak,
y Matepy naumeHTa N° 4 6bi1 AMarHoCTMPOBaH recTaLMOHHbIA
C[, y aBotopogHoii cectpbl CL, 1-ro tvna. Y naumenta N2 5
C rOMO3MroTHoi MyTaumen B reHe GCK MoHoreHHas ¢opMa
C[1 bbina BepuduuMpoBaHa y 0TUa, MaTepu, AeAyLUKU U ASAM
Mo JIMHUM OTLA, a TaKKe y 6abyLLIKK MO MaTEPUHCKOW IMHMK.
Y oboux poautenei naumeHta N2 7, c paHee AMarHocTupo-
BaHHbIM C[l 1-ro TMna, BbisIBNEH FeTepo3NroTHbIN BapUaHT
B Kay3aTuBHOM reHe WFSI, aHanoruyHblii 0bHapyKeHHOMY
y npobaHpa. [pyrve poAcTBEHHWKM npobaHaa Takke cTpa-
paamv C[l (6abywka no nmHum Matepu — CJl 2-ro Tuna Ge3
OXMpeHus, TeTa no iKW otua — CJ 2-ro TMna, KOMMNeH-
cupoBaH Ha [1CC, nBotopoaHas cectpa no anHum otua — C[
1-ro Tvna).




[EPELIOBAA CTATBA

Tom 15, N\

12024 Meaunatp

Tabnuua 1. MeHeanornyeckve faHHble NaLMEHTOB C HEOHaTaslbHbIM CaxapHbIM A1abeToM
Table 1. Genealogical data of patients with neonatal diabetes mellitus

OtsrowieHHas HacneacTeeH- | OTarolleHHas HacneAcTBeH-
Ne nauvtenTa / Few / HOCTb Mo caxapHOMyw,uMa6eTy HOCTb M0 caxapHomyvp,MaGeTy KpOBHOPOACTBEHHBIE Bpak /
Patient No. Gene Y POACTBEHHUKOB 1- JMHAN / | y POACTBEHHWKOB 214 Nakn / Consanguineous marriage
Family history of diabetes Family history of diabetes
in first-degree relatives in second-degree relatives
1 ABCC8 - + -
2 KCNJ11 - - -
3 KCNJI1 - - -
A ABCC8 + GCK + + -
5 GCK + + +
6 GATAé - - -
7 WFST1 + + -
8 EIF2AK3 - - +
9 CACNA1D + PAX4 - + -
10 FOXP3 - - -
1 INSR - - -
12 - - - -
13 IGFIR - + +
14 - - + -

Ewe B yeTbipex ceMbsax 6bin BoisBneH CJl TonbKo y poa-
CTBEHHWKOB BTOpOi nMHUK. BauskopofcTBeHHbIN bpak 3a-
perucTpupoBaH B TpeX CeMbsX. AHanoruyHble [aHHble
0 HacneacTBeHHoM xapakTtepe HCLL oTpaatoT pabotbl 60sb-
LMHCTBa aBTopoB [14, 20].

Mpy aHanM3e aHaMHECTUYECKUX [aHHbIX BbISIB/IEHO, YTO
BCE NaUMEHTbl UMENIN OTAFOLLEHHBIA NepUHaTaNbHbIA aHaM-
He3: yrpo3a npepbiBaHus bepeMenHocTn — 5 (35,7 %), aHe-
must — 1 (7,1 %), obocTpeHre XpoHMYecKoro nuenoHedpu-
1a— 1(7,1 %), MHoroBogme — 2 (14,3 %). Y aByx Matepeit
bepeMeHHoCTb MpoTekana Ha doHe paHee BbisiBneHHoro C/l,
eLe y oaHoi bbin anarHoctpoBa MC/. HefoHOLEHHbIMM
popunuch 6 (42,9 %) petein. HebnaronpusTHble aHTeHaTanb-
Hble QaKTopbl 3aTPyAHANM BepuUbUKaLMIO AMarHo3a, B CBA3M
C BbICOKO YacTOTO TPAH3UTOPHbIX HapYLLIEHWUH YTIIEBOLHOIO
obMeHa B HeoHaTanbHOM Nepuoe.

Mpy OLEHKe aHTPOMOMETPUYECKUX AaHHbIX BbISBMEHO,
YTO MPW POXKAEHUM HM3KYIO K CPOKY rectauum maccy Tena
MMenu 4 naumeHTa, 04YeHb HU3KYK — 2, U 3KCTPUMAIBHO
Hu3Kylo — 3. Jeduumt Beca (Hwxe 3-ro nepLeHTUns) Ha-
bmopanca y 7 (50 %) HOBOPOXKAEHHBIX, 4 U3 KOTOpbIX po-
LVIMUCb paHblle CPOKa. 3afiepiKKa BHyTpUyTpobHOro pocta
bbina 3aperncTpupoBaHa y 3 naumMeHToB, BEPOSTHO 0bycnoB-
NIeHHOe BHYTPUYTPOOHLIM LedUUMTOM UHCYNMHE, YTO O0TMe-
yalT 1 apyrve asTopsl [14, 20].

Y 11 (78,6 %) nccnepyeMbix, 3aboneBaHne MaHubecTu-
poBano B 1-i Mecsy u3Hu, y 3 (21,4 %) Bbino oTMeueHo
bonee no3gHee Hayano. MegmaHa BospacTa MaHudecTauum
HCL coctaBuna 9 cyt su3nm [1; 52,5]; min — 1 cyT xu3HK;
max — 4 Mec. »u3Hn. Y 13 u3 14 peteit 0TMeYancs BbICOKUM

DAl https://doiorg/1017816/PED1515-18

YPOBEHb TTIMKEMUM, CPEHWA YPOBEHb THOKO3bl COCTaBM
31,4 + 8,1 MMonb/n. Hu3kue nokasaTenn MHCynMHa w/wunm
c-nentuaa 6biam 3apeructpupoBaHbl y 6 (42,9 %) naumeH-
T0B. OCHOBHbIE KJIMHMYECKWE U NabopaTopHble MoKasaTtenu
Mau1eHToB NpeAcTaBneHbl B Tabn. 2.

HeoHaTanbHbli caxapHbiv auaber

Y 12 (85,7 %) neteit oTMevanochb Tsesoe, NabunbHoe
Teyenue C[l B aebiote 3aboneBanus, kpoMe Toro, 11 (78,6 %)
nauueHTaM noTpeboBanca nepesoj B OTAENIEHUE peaHnMa-
LW 1 nHTeHcuBHoi Tepanum (OPUT). Tsxkenble MeTabonnye-
CKUE HapyLLeHMS Oblin OCHOBHOW NPUYMHOM, 06ycnoBmMBLLE
HeobxoaumocTb NieyeHns naumenTos B OPUT. Y bonblumHcTBa
LEeTeN UMENUCb NOMOPraHHbIE MOBPEXAEHUS, XapaKTepu-
3ylOLLMEeCs BOB/IEYEHWUEM B MaTOMOMMYECKMIA NPOLLECC AblXa-
TENIbHOW U LieHTPasbHOM HepBHoW cucteM. OfHa naumeHTKa
¢ HCZL pnvtensHo Haxoamnack B OPUT nocne onepaTMBHOMO
neyeHnst BpOXKAEHHOr0 NOpoKa cepAaLa.

PasBuTne Knaccuueckoro anabeTuyeckoro Ketoauupaosa
Hab/loanoch NUWb B 0AHOM ciydae Y naumenta ¢ MHCLH,
obycnoBneHHoM BapuaHToM B reHe KCNJTT, xoTa nepuoau-
UECKOe MOsIBNEHWE KETOHOB B MOYe Dbl 0TMeYeHo Y 4 fe-
Teii B aebiote 3aboneBaHus 1 No3xe, Npy 3TOM MOKa3aTeNn
KMCNOTHO-0CHOBHOO COCTOSIHUSA Y HUX OCTaBafUCh B HOPMe.

BonbluMHCTBO MccnepoBaTenien Takxe 0TMeyaloT, yTo
pa3suTHe anabeTmyeckoro Ketoaumposa y Aeten ¢ HCJ
He XapaKTepHO BBMAY HanMuMs aHTUKETOTeHHOro addeKTa,
00yCNOBIEHHOT0 Ype3MEepHO TUMNEPTIMKEMUEN U TSXKENOW
Lernaparaumeid, a TakxKe 0co0beHHOCTAMU 0OMEHHbIX Npo-
LLecCOB Y HOBOPOXAeHHbIX [5]. [nabeTnyeckuin KetToaumaos
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HeobxoauMo auddepeHUMpoBaTb € FMNEPOCMONIAPHBLIM
TMNepriiMKEMUYECKUM COCTOSIHMEM C OTCYTCTBUEM KeTo3a
1 aumposa [19].

B nutepatype onucanbl cnyyam HCLL ¢ pa3sutueM Keto-
aumpao3a, B TOM YKCIie TSKENON cTeneHn. HanpuMep, y naum-
eHTa 13 HauM ¢ roMo3uroTHbIM BapuaHToM B reHe EIFZAK3
W BepudULMPOBaAHHBIM CUHAPOMOM YonkoTta — Pannuco-
Ha pebwT HCI ocnoxuuncs amabeTMyYecKUM KeToauuao-
3om [30].

310 TpebyeT bonee [eTanbHOrO M3y4eHUs NaToreHeTu-
UECKWUX MEeXaHM3MOB U BIMSIHUS aHTUKETOreHHoro addekTa
Ha pa3BuUTWE KeToaUM03a B AaHHOM BO3PaCTHOW MONynsALmm.

MonekynspHo-reHeTMYECKas XapaKTepuUCTUKa
nauuenToB ¢ HC1

Mo pesynstatam MIU, nposeneHHoro 12 (85,7 %) na-
LMeHTaM, BbISIBNIEHO 14 pasiMyHbIX BApMaHTOB B Kay3aTuB-
Hbix reHax: ABCC8, KCNJ11, GCK, GATA6, WFS1, CACNATD,
EIFZAK3, FOXP3, PAX4, INSR, IGFTR. Y 2 nccnepyeMbix 6biam
06HapyxeHbl NapHble BapuaHTbl B [BYX Pa3/MyHbIX reHax,
BXOAALLMX B TapreTHylo naHenb «CaxapHblii puabet — ru-
nepuHcyMHU3M». Y 3 petent (naumentol N2 8, 10, 11) ¢ Ba-
puaHTamu B reHax EIFZAK3, FOXP3, INSR BepnduumpoBaHbl
cuHapoManbHble dopMbl HCI. Ewe 2 naumenta (N 12, 14)
0XKMAAKT MOJIEKYNAPHO-TEHETUHECKOr0 NOATBEPHAEHMS.

MoneKynspHo-reHeTUYeCcKas XxapaKTepucT1Ka NaLmeHToB
¢ HCL npeacrasneHa B Tabn. 3.

AKTMBMpYIOLLME BapuaHTbl B TeHaxX, KOAMPYHOLLMX
ATO-3aBucumble K*-kaHanbl (KCNJTT w ABCCS), bbinu BbI-
ABMEHbI Y 4 NaUMeHTOB.

MyTaumm B reHe KCNJTT obHapyxeHbl y 2 feTeit (na-
umeHtol Ne 2, 3) ¢ nepMaHeHTHbIMM dopmamu HCI, oaHa
LEeneums 1 0fHa MUCCEHC-MyTauus, UaeHTMdULMPOBaHHas
KaK BeposATHO natoreHHas. Ewwe y 2 npobaHmoB ¢ TpaH3u-
TopHOM (opMoit HCL, HalineHbl MUCCEHC-MyTaLmK B TeHe
ABCCS8. Y pebenka ¢ THC[, obycnoBneHHbIM NaToreHHoM
MyTaLuelt B Kay3aTUBHOM reHe (naumeHT Ne 1), mocne amu-
TeNbHOW KIIMHUKO-N1abopaTopHO peMUCCUM BO3HUK PELMaMB
CL B Bo3pacte 12 net, y apyroro (naumeHt NO 4), ¢ paHee
HEOMNMCaHHON MUCCEHC-MyTaUUen HeonpeaesieHHOW KnHU-
YeCKOi 3HaYMMOCTU M BapuaHToM B reHe GCK uMeeT mMecTo
KIMHUKO-NabopaTopHas peMuccusa 3aboneBaHuA.

MHoroobpasue GeHOTUNOB, B TOM YMC/ie BO3HUKHOBEHUE
He TonbKo MHC[, HO M TpaH3MTOPHBLIX HOpM, BEPOSATHO 00Y-
CIOBNIEHO Pa3/IM4YHOM CTEMEHBH 3KCMPEeCcUm reHoB. Ha Bbico-
Kui puck peumansa npu THCL, nocne pnuTenbHONM KIMHUKO-
nabopaTopHoii peMUccUM YKa3bIBaKT BOMbLLMHCTBO aBTOPOB,
4TO Mbl U HabnoAaNM y Hallel naumeHTky [5, 9.

Ocobbl MHTepec MpencTaBnseT ceMeiHbin cnyyan Cl,
accoLMMpOBaHHOTO C BapuaHToM B reHe GCK. Y npobaH-
Aa (naumeHT N 5) obHapyxeHa romMo3uroTHas MHaKTUBM-
pylowas Mytauma p.Q347X (c.1039C>T), obycnosmsluas
passutue [MHC[. AHanoOrMyHbIi reTepo3nroTHLIN BapuaHT
B Kay3aTMBHOM reHe Obii BbISIBNIEH y MaTepu U oTua npo-
baHza, a TakKe 6abyLLIKM Mo IMHUM MaTepy, YTO yKa3biBaeT

Tom 15,N° 1, 2024
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Ha ayTOCOMHO-[0MMHAHTHBIN TN HacneAoBaHKa 3abonesa-
HWA B [laHHOi ceMbe. MaTb 1 0TeLl 1eBOYKM COCTOAT B 6/n3-
KOpoACTBeHHOM DOpake. Y BCex YieHOB CeMbM C MOATBEPK-
JEHHOM MyTaLeit bbin amarHocTupoBaH CJl B bonee cTapLueM
Bospacte (17 net, 32 ropa u 26 neT COOTBETCTBEHHO).
Marb v 6abyLuKka npobaHaa nosy4aoT MHCYMHOTepanuio B ba-
31c-D0MCHOM peXMMe, B TO BPEMS KaK Yy 0TLA U ero pof-
cTBeHHMKOB C[l KoMneHCMpoBaH Ha oHe cobnoaeHNUs ANETbI.

CBefeHus 0 reTepo3nroTHbIX MyTauusx B reHe GCK, npu-
BoAAWMX K passutuio C[] Tuna MODY2, focTaToyHO LUMPOKO
npefcTasnieHbl B itepartype. o faHHBIM KPYMHBIX KOTOpT-
HbIX MCCNeAO0BaHUiA, NPOBEAEHHbIX B pa3HbiX cTpaHax, Cl
Tvna MODY2 Bctpeyaetcs ¢ vactotoin 32-77,5 % cnyva-
€B M 3aHuMaeT 1-2-e MecTo cpean MoHoreHHbIx ¢opm C[
[7, 26].

[OMO3MroTHbIe M KOMMAyHL-reTepo3nroTHbIE MHaKTM-
BUpYlOLLMe MyTauum B reHe GCK [OCTaTOMHO pefku, Tem
He MeHee B JiuTepaType onucaHbl NogobHbie cnyyanm HCL,
accouMMpoBaHHOTO C BapWaHTaMM B AaHHOM reHe. Hanpu-
Mep, NpefcTaBneHbl cBeaeHus o 7 cnydasx MHCI, obycnos-
neHHbIx Bapuantamm €.292C>T v ¢.781G>A B reHe GCK'y pe-
Tein u3 OmaHa. [pu 3tom BapuaHT €.292C>T bbin BbISBIEH
y 5 popcTteeHHbIX npobanaos [12].

PefiKuin reTepo3uroTHbIN NaToreHHbIit BapuaHT c.1477C>T
(p. Arg493) B reHe GATA6, npuBoaswwmiA K 0bpasoBaHuio
CTOM-KOLO0Ha, bbln 0bHapyxeH y naumenta N2 6 c MHCL,
BPOX/[AEHHbIM MOPOKOM cepAaua (cTeHo3 aopTel B obnacty
UCTMYCa, OTKPbITHIN apTepUanbHbIii NPOTOK, OTKPLITOE 0Baslb-
HOE OKHO), MaxoBOM IPbIXKEN U BPOXKAEHHBIM TMMNOTUPEO30M.
MI'A, npoBeeHHoe poauTensm npobaHaa, aHanormyHbIX Ba-
puaHToB B reHe GATA6 He BbiSBUNO, YTO YKa3bIBAeT Ha BO3-
HWKHOBEHME MyTauuu de novo. M3 aHaMHe3a WU3BECTHO, YTO
[eBOYKa poaunacb HeJOHOLIEHHOW, C HU3KOW Maccon Tena
K CPOKYy recTauuv W 3afepKoW BHYTpUyTpobHOro pocTa.
Heduuut Macchbl Tena M HU3KOPOCOCTb, B TOM Yucie Npu
POXAEHUM, Y NaLUMEHTOB C BapuaHTamun B reHe GATA6 oT-
MeyalT u apyrme uccnegosatenm [21, 33]. Kpome HC[
y pebeHKa bbina BbISBIEHA 3K30KPUHHAA HELOCTaTOUYHOCTb.
Mo AaHHBIM MyNbLTUCNIMPANBHOM KOMMNbIOTEPHOW TOMOrpadum
opraHoB OpHOLLHOM MOMOCTW BbISIBNIEHBI MPU3HAKK anaasumn
KEMYHOro Ny3sbIPs M rUMNOMNasuv NOAXENYL04YHON Xenesbl.
B HacTosiwee BpeMs pebeHOK MonyyaeT MHCYNMHOTEpanuio
MeTOJ,0M MOMIbl U Tepanuio GpepMeHTaMu.

M3sectHo, uyto Kpome C[l MyTaumm B reHax ceMmen-
ctBa GATA accoummpoBaHbl ¢ GOPMMPOBAHUEM BPOMKAEHHbIX
MOPOKOB CepALa, NoJXKeNyA04HOM Xene3bl, aHOManMaMK pas-
BUTUS renaTobunMapHoi CUCTEMBI, @ TaKKe Apyroii naTooru-
el, B TOM Y1Cie 3HAOKPUHHOM (HU3KOPOCOCTb, MUMNOTUPEO3).
HC[L v areHe3ns nogxenya04Hom 3Kenesbl y NaLMEHTOB C My-
Taumen de novo HabnoAaeTCs Yalle, YeM Y MaLMEeHTOB C Ba-
puaHTaMK, yHacnefoBaHHbIMM OT popuTeneii [33]. B uenom,
Mo JaHHbIM JMTEpaTyphbl, SKCTpanaHKpeaTMyeckue nposiene-
HWA Y NaUMEHTOB C BapuaHTaMu B reHe GATAG BcTpevatotcs
npumepHo B 3 % cnyyaes HCL, u bonee yeM B 50 % cnydaes
Mpu annasum nompKenyaoqHou xenesol [17].
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Tabnuua 3. MonekynsipHo-reHeTUYeCKas XapaKTepUCTHKA NALMEHTOB C HEOHaTasbHbIM CaxapHbIM AnabeToM
Table 3. Molecular genetic characteristics of patients with neonatal diabetes mellitus

e 3aMeHa Onucarive YacroTa annens Koin-eckas
° na- Hykneotup ) T _ | B wTeparype | AD¥) / | HauMocTb Bapy-
umenta/ | TeH/ | (nonoxeHue aMHo / leHoun / vn 7a.|PMaH wofr—n | | O gzﬁn; aHToB no ACMG /
Patient | Gene B KOHK) / :"‘?ﬂmb'. Genotype Ta/ type Description in ce Clinical
No Nucleotide mino acid of variant the literature frequency significance of
replacement (by gnomAD*) g ;
«En/»—» ACMG variants
1 ABCC8  c.4136G>A p. leteposurota/  MucceHc / + 0,00001 MatoreHHblii /
Arg1379His  Heterozygote Missense Pathogenic
2 KCNJT1 ¢.133_135del  p.Alasbdel  TeTeposurota/  [eneums, - - -
Heterozygote  6e3 casura
paMKm /
Deletion, no
frameshift
3 KCNJTT — ¢.988T>C p.Tyr330His TeTeposurota/  MucceHc/ + - BepositHo
Heterozygote Missense naToreHHbIi /
Likely pathogenic
4 GCK  c.483+26C>A  p.Lys252Asn Teteposurota/  WHTpoH / + 0,00048 BeposTHo fo6bpo-
+ Heterozygote Intron - KayecTBEHHbIiA /
ABCC8 Likely benign
€.756G>C leTeposurota/  MucceHc / - HeonpepenexHas
Heterozygote Missense 3HaunMocTb /
Uncertain
significance
5 GCK c.1039C>T p.Gln347 l'omo3urota / HoHceHc / + 0,00019 MaToreHHbIN /
Homozygous Nonsense Pathogenic
6 GATA6  c1477C>T  p. Argh93*  Teteposurota/  HoHceHc / + - MatoreHHblit /
Heterozygote ~ Nonsense Pathogenic
7 WFST  ¢.2327A>T  p.Glu776Val Teteposurota/  MucceHc / + - [lobpokayecTBeH-
Heterozygote Missense Hbli / Benign
8 EIFZAK3  c.1912C5T p.Arg638*  Tomosurota/  HoHceHc / + - BeposTHo
Homozygous Nonsense naToreHHbli /
Likely pathogenic
9 CACNAID ¢.1189G>A  p.Val397lle Teteposurota/  MwucceHc / + 0,00003 HeonpepenexHas
+ Heterozygote Missense 3HauuMoCTb /
PAX4 Uncertain
significance
c. 467A>G:  .His156Arg Teteposurota/  MucceHc / + - HeonpepeneHHas
Heterozygote Missense 3HaunMocTb /
Uncertain
significance
10 FOXP3  c.1190G>T  p.Arg397Leu Temmsurota/  MwucceHc / + - BeposiTHo
Hemizygote Missense naToreHHbIi /
Likely pathogenic
" INSR c.G839A p.Cys280Tyr  Tomosurota/  MucceHc / + - BepostHo
Homozygous Missense naToreHHbI /
Likely pathogenic
13 IGFIR  c.3904A>T  p.Ser1302Cys Teteposurota/  MucceHc / - - HeonpepeneHHas
Heterozygote Missense 3HaunMocTb /
Uncertain
significance
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leTepo3nroTHas MucceHc-MyTaums ¢.2327A>T p.Glu776Val
B reHe WFST bbina HaiigeHa y naumenta Ne7 ¢ THCL.
YunTbIBAA OTATOLLEHHYI0 HAacneACTBEHHOCTb, MU Bbino npo-
BeZIEeHO ApYrvM unieHaM ceMbM. Y MaTepy npobaHzia BbisB/EH
aHanornyHbIN BapuaHT B reHe WFST, y apyrux uneHoB ceMbu
LaHHOE MOBPeX[eHue He 0bHapyxeHo. [lpyrux cMMNTOMOB,
XapaKTepHbIX ANs cuHApoMa BonbdhpaMa, Ha MOMEHT ucche-
[,0BaHUS Y NaLUMEHTKM BbISIBIEHO He Bbifo, 0fHAKO NpUHMMas
BO BHMMaHKe 3TarnHoCTb B MaHWU(becTaLmum KOMNOHEHTOB AaH-
Horo cuHapoMa pebeHok TpebyeT TLiaTenbHOMO AMHaMUYe-
CKoro HabmogeHus.

Psnom aBTOpOB TaKKe onucaH u3oampoBaHHbid CLLy une-
HOB HECKOJIbKMX CeMeli ¢ BapuaHTamu B WFST. HanpuMep, npu
obcnenoBanum 408 naumentoB ¢ CLl, MaHudbecTMpoBaBLLIMM
B [ETCKOM BO3pacTe M noTpeboBaBLUMM MHCYNMHOTEpanuu,
BapuaHTbl WFST bbinun BoisiBneHbl y 22 npobanaos (4,2 %),
yalle y mauueHToB OT 6/IM3KOPOACTBEHHbIX BpakoB [34].
Mexnay Tem MyTaums B reHe WFST Bbina paHee onucaHa
Yy NauUMeHTOB C KJlaCCUYecKnUM cuHapoMoM Bonbdpama [16].

BapuaHtbl B reHe WFST MoryT npuBoamnTb K pasiiMyHbIM
(eHoTMNaM, 0T M30/IMPOBaHHbIX HOPM C OJHUM KOMMOHEHTOM
L0 cuHpoma Bonbdpama, SBNAHOLLErocs TSKENbIM Nporpec-
CUpYIOLLMM 3ab0NeBaHUEM C ayTOCOMHO-PELECCUBHBIM TH-
MoOM Hacnefj0BaHWsa U BKKYaowmm B cebsa CLl, HecaxapHblii
[mabet, aTpodmio 3pUTeNbHLIX HEPBOB M HEMPOCEHCOPHYH
TYroyxocTb, TSXKeNble [ereHepaTuBHbIe HapyLUeHMsl, NpUBO-
AALLME K AbIXaTeNbHOM HeJ0CTaTOYHOCTY LieHTpanbHoro re-
He3a Ha (hoHe aTpoduu CTBOJIA FONIOBHOTO MO3ra, M NOYeYHOM
HepocTtaToyHocTu [16].

BuannenbHbin  (roMo3uroTHbIM) BapuaHT c.1912C>T
(p-Arg638*) B reHe EIFAK3, nocnyXuBLUMIA NPUYMHON pas-
Butus MHC[ B cTpyKTYype peaKoro reHeTudeckoro 3abone-
BaHWA — cuHApoMa YonkoTTa — PannncoHa, — BbisiBeH
y naumnenta N2 8. OTuy 1 mMaTepu, cocTosimM B 6nm3Kopoa-
CTBEHHOM bpake, Takxe nposegeHo MMM, no pesynbTatam
KOTOporo y 0boux poauTesniei BbIsIBNIEH aHaNOMMYHbIA Bapy-
aHT B reHe EIFAK3 B reTepo3uroTHoM cocTosHUK. B gaHHOM
cnyyae 3aMeHa p.Arg638* B KoampytowLen yacTtu reHa npu-
Bena K 06pa3oBaHWI0 CTOM-KOAOHA B 638-M nonoxeHuw.
[leBoyKa poamnack B CPOK, C HOPManbHOW Maccow 1 LIMHHOM
Tena (3100/49), amcnponopumoHanbHbIM TENOCH0XEHNEM
(yMepeHHOe YKOpOYeHWe BEPXHUX M HUKHWUX KOHEYHOCTEN).
CL1 ManmdecTuposan ocTpo, Ha hoHe OPBW B Bo3pacTe 3 Mec.
Tunuukble ons cuHapoMa YonkoTTa — PannncoHa npusHa-
KW NposiBUNMCb nocne 2 NeT (CKeneTHas AMCNiasus, HU3-
KopocnocTb, SDS pocta (-3,1); 3apepKa NcuMxopeyeBoro
Pa3BUTMS; XPOHUYECKUA TeMaTUT C BbIPaXKeHHOW runepdep-
meHTemuen (AJIT 4164,4 mEp/n, NAT 2275 En/n); nabunbHoe
TEYeHWe caxapHoro anabeTa C TAXENbIMUA TUNOTTIMKEMUAMM.

B moctynHoii Ham nuTepaType onucaHbl eAUHUYHBIE Cry-
Yau 3aboneBaHms, OTIMYAIOLLMECS HANIMUMEM TeX UIW WHBIX
KOMMOHEHTOB 1 Bo3pacToM ux nposenenus. Hapagy c C[l va-
CTO OMUCHIBAIOT Pa3BUTHE XPOHUYECKOrO renaTtuTa, B ToM YKc-
e C 0CTPO/ NeYEHOUHOM HeJ0CTAaTOYHOCTbIO, MOYEUHYH He-
L0CTaTOYHOCTb, SK30KPUHHYH AUCHYHKLMIO NOLKENYA04HOI
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Meavatp

Kenesbl, aHeMuio, HerTponeHuio. BeTpeyaetcs Takke HU3-
KopocnocTb, rpybas 3ajiepKa MCUXOMOTOPHOrO pasBuTHS,
MO3)KeuKoBas atakcus. WMeHHo 6uannenbHble BapuaHTh
B reHe EIFZAK3 cnyaT NpuUYMHOI 3TOr0 PeAKoro ayTocoM-
HO-peLeccuBHOro cuHapoma [31].

Penkoe couetaHue ABYX MUCCEHC-BapWaHTOB C Heompe-
[eNeHHOIN 3HaUMMOoCThio €. 467A>G p.His156Arg B reHe PAX4
u c.1189G>A p.Val397Ile B reHe CACNATD HaiineHo y naum-
eHTa ¢ [THC[ v BpoxaeHHOI Helpo-CeHCOPHOMN TYroyXOCThIO.

Manbunk (naumeHt N2 9) poamnca HeAOHOLUEHHBIM
(36 Hep.), c BecoM MafbIM K cpoky rectauuu. HCIL MaHu-
(ectupoBan Ha 13-e CYTKM XM3HM, NpoTekan nabumbHo,
OTMeyanacb [uTenbHas NOTPeBHOCTb BO BHYTPUBEHHOM
BBELLEHUM MHCYNMHA. B panbHeiileM nepeBefeH Ha noj-
KOXHOe BBEJEHWE MHCYNMHA MeTOLOM MoMnbl. B HacTos-
Liee BpeMs NOTPebHOCTb B MHCYNMHE Y pebeHKa Habnopa-
€TCA MPU UHTEPKYPPEHTHBIX 3a0051€BaHMAX MW HapYLLIEHUM
OVETbl.

C Hayana 2000-x rogoB aKTMBHO NybaMKyloTCA paboTbl,
MOCBALLEHHbIE U3y4eHno QYHKUMK reHoB PAX4 n CACNATD,
B TOM YUCJIe WX CBA3M C Pa3BUTMEM HapYLLEHWIA YrNIEBOLHOIO
obmeHa. Tak, B 2007 r. BnepBble bbliv onybnMKoBaHbI pe-
3ynbTaThl UCCE0BaHMS, NOCBALLEHHbIE accouMaLum naTo-
reHHbIX BapuaHToB B reHe PAX4 ¢ passutueM C[] Tuna MODY,
Ha3BaHHbIM B nocneacteuv MODY [27]. B nutepatype onuca-
Hbl OTAeNbHble ciydyan MODY9 y neteii u Monoabix NOLeN.
CaMblii 1oHbIV NaLMeHT, MHPOPMaLMsA 0 KOTOpPOM NpeacTaB-
neHa B paboTe aBTOpoB 13 Kutas — 19-MecauHbIN ManbynK
C reTepo3vroTHoM MUcceHc-MyTaumen c.487>T B 7-M 3K30He
reHa PAX4, nocnyxusLieit npuumHon passutua MODY9 [35].
Ponb reHa CACNATD B OTHOLUEHUM Pa3BUTUS HapyLLEHWN
yrneBogHoro 0bMeHa noKa [0 KoHua He sicHa. M3BecTHo, uTo
3TOT reH KOAMpYeT KanbumeBble KaHanbl L-Tuna, Heobxoam-
Mble S GYHKLUMOHMPOBAHMS B-KNETOK NoAXKeNnyA04HOM Xe-
ne3bl. AKTMBHO M3y4aeTca cBA3b BapuaHToB B reHe CACNATD
C pasBuTUEM caxapHoro auabeTa 2-ro Tna. Ectb Lenbiii pag
nybnuKaummn o ceasn Mytaumin B reHe CACNATD ¢ pa3sutueM
BPOMXEHHOI0 rMNEpPUHCYNIMHM3MA, AereHepaTUBHbIX 3abone-
BaHWUW HEPBHOW CUCTEMBI, 3MMUENCUM, PAcCTPOIACTB ayTUCTU-
YeCKOro CreKTpa, HapyLueHuii cnyxa [29].

Cnyyaes HC/L, accounmpoBaHHbIX C BapuaHTamm c. 467A>G
p.His156Arg B reHe PAX4 w/vnm c.1189G>A p.Val397Ile B rexe
CACNA1D, B pocTynHoii aBTOpaM nuTepaType He HalifeHo.

'eMM3nroTHbIN MicceHe BapuaHT ¢.1190G>T (p.Arg397Leu)
B rede FOXP3, nokanusoBaHbii B [JHK-cBsA3bIBaloLEM
C-tepmuHanbHoM forkhead-pgoMene, HaiifieH y nauueHTa
N2 10 u pacueHeH OCHOBHbIMM NpeAcKasaTeNbHbIMU Mpo-
rpaMMaMm KaK maToreHHbin. Y Matepu npobaHzia BbisSBEHa
aHanorMyHas MyTaums B Kay3aTMBHOM reHe.

Y pebeHKa C nmepBbIX CYTOK WU3HM BbISIBNIEHO MO-
BbILUEHWE Caxapa KPOBM C HapacTaHWeM B AWHAMMKe
A0 33,6 MMonb/N, MO LaHHbIM KUCNOTHO-OCHOBHOTO COCTO-
SHWA OTMEeYanucb MPU3HaKW MeTabonmueckoro aumposa.
MNoBbILLEHWE YPOBHA FIMKEMMM COMPOBOXLANOCh MNOKO3YpH-
en (caxap B Moue o 2000 mr/pn) n yMepeHHO! KETOHYpHel
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(keToHbl B Moue 1,5 Mmonb/n). [uarHoctvposaH HCL.
Mpy fanbHenLeM obcne0BaHNM BbISBAEHbI: ayTOMMMYHHAS 3H-
TEponaTus C TSXKENbIM TeYeHWEeM, ayTOMMMYHHBIA TUPEOUMT,
cneunduyeckoe NopaXKeHUe KoMK, aHeMus, 303MHOGUIMS,
BPOXAEHHbIA MEPBUYHBIA UMMYHOLEdULMT. AyTOUMMYHHas
npupoga C[ v ayTOMMMyHHOTO TMPEOMAMTA NOATBEPKIEHA
pe3ynbTaTamMu UIMMYHOJIOMMYECKOrO UCCNe0BaHUS (aHTUTENa
K TMNO 243,9 Men/mn, N 0-30; aHtutena K ICA B nonoxutenb-
HOM TUTpe, aHTuTena Kk GAD1,29 En/mn, N 0,0-1,0).

B cBsisu ¢ HanmumeM y pebeHka, ctpagatowero HCJ,
ayTOMMMYHHOTO TUPEOWAMTA, TSKENOW 3HTeponaTuu, npu-
3HaKOB MePBMYHOr0 UMMYyHOAE(DULNTA, BbIPAXKEHHON 303U-
Hodwmnmm bbin 3anopo3peH IPEX-cuHapoM v nposeaeHo MITN,
Mo pe3ynbTaTtaM KOTOporo AuarHo3 6bin nogTeepxaeH [11].

B HacToswee Bpemsa onucaHo bonee 70 naToreHHbIX
MyTauuid reHa FOXP3, KoTopbIN ABNSETCA TPAHCKPUMLMOH-
HbIM (aKTOPOM, BIIUAIOLLMM Ha LEATENIbHOCTb PEryNATOPHbIX
T-KneToK, 0TBEYalOLLMX 3a NOAAEPIKaHMe ayTOTOIepPaHTHOCTH,
W MPUBOAMUT K PasBUTUIO MHOXECTBEHHbIX ayTOMMMYHHbIX
3aboneBaHuii U TAKENOr0 MEPBUYHOIO UMMYHOAE(PULNTA,
KOTOPbI MOXET NPUBECTU K TSKENBIM CENTUYECKUM OCTONK-
HEHWUAM U NETabHOMY UCXOLY, YTO Mbl U Habmogamu y Ha-
Lero nauuenta [5, 15, 22].

[aToreHHbI roMo3uUroTHbIN BapuaHT reHa INSR c.G839A:
p.c280y (HGMD:CHO10893), onucaHHbIi paHee Npu MHCYNK-
HOPE3WCTEHTHOCTW TUNa A, NIOKaNM30BaHHbIN B 3-M 3K30HE
B-cybbeanHULbI MHCYIMHOBOTO peLenTopa, bbin 0bHapyxeH
y naumeHTkn N® 11 ¢ cunapomom [loHoxbio [3].

C poxpeHus y pebeHKa ObiK BbSBNEHBI MHOXKECTBEH-
Hble MWKpOaHOManuu passuTus (Makpouedanus, aucnpo-
MOPLMOHANBHOE TENOCOXKEHUE, YKOPOUEHNE KOHEYHOCTEMN,
MbllleyHas runotpodus, acanthosis nigricans, runepTpu-
X03 — 0BOJioCeHMe J1I06KOBOW 06M1acTM M NOAMBILLEYHBIX
BMajuH, TeNapxe, MakporeHMTaau3M, rmnepTpoduUpoBaHHbIi
KIUTOp, NyNoYHas rpbixka, NOCTOSHHOe BrpaBseMoe Bbina-
AEHWe yyacTKa NpAMOi KULLKK), Takke obpaluanm Ha cebs
BHMMaHWe BbIPaXEHHbIE MPU3HAKW NMLeBoro aucmMophus-
Ma — «/ML0 3Nbda» (BLICOKUI 100, boNbLUMe BbICTyNatoLLme
rnasa, WKpOoKas CrMHKA HOCa, LLIMPOKME HO3ApHM, runepnia-
3us peceH). Kpome Toro, y AeBOYKM Obin AMarHOCTMpOBaH
BPOXAEHHbIV NOPOK cepaua (CTEHO3 KianaHa NeroyHom ap-
Tepuu), BU3yannusmMpoBaHbl MyNnbTUPONIMKYNAPHBIE SUUHUKM
M0 [aHHbIM MYNbTUCTIMPaIbHOW KOMMbIOTEPHO ToMorpadum.

C nepBoro Mecsia XU3HK y MaUMEHTKM 0TMeYeHa runep-
[MMKeMUs, NOTPeboBaBLLIAsA Ha3HAYeHUs UHCYNIMHOTepanuu.
Mo [aHHBIM FOpPMOHAMNbHOrO UCCNELOBaHUS KPOBU MO3KE
ObinW BbISBNEHbI 3anpefefibHO BbICOKME YPOBHW MHCYNMHA
u c-nentuaa (MHcynmH bonee 302,0 MKME/mn, N 2,0-25,0;
c-nentng selwe 16,0 Hr/mn, N 0,5-3,2). Mpn MoHuTOpMPpO-
BaHWM rMKeMWW Bbina 0TMeueHa BbipaeHHas Bapuabenb-
HOCTb C TEHAEHUMel K rumornmkeMmsaM (r/ioKo3a KpoBu
1,7-22,0 mMMonb/n). B panbHeiiwem pebeHok 6bin nepese-
LEeH Ha Tepanuio npenapaToM buryaHuaos, Ha hoHe KOTopOiA
Bbina pocTUrHyTa cTabunusaumus raMKeMuu B npefenax Le-
NeBOro AvanasoHa.
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Mo paHHbIM nuTepaTypbl, buannenbHble BapWaHTHI
B 0- u/unn B-cybbeamHuuax B reHe INSR xapakTepusytotca
TSIKENbIM NMOAMMOpPOMAHBIM TedeHneM M HebnaronpusTHbIM
MPOTHO30M, YTO TaKKe MOATBEPXAAT pe3ynbTathl HaLlero
uccnegosanus [3, 10].

Ewe oAMH peoKui, paHee He OMKUCaHHbIM reTeposu-
roTHolii BapuaHT (HG38, chr15:98957242A>T, ¢.3904A>T)
p.(Ser1302Cys) (NM_000875.5) B reHe IGFTR bbin obHapy-
xeH y naumenta N 13 ¢ HC[l v BpoXAeHHBIM MMNOTUPEO30M.
[laHHbIN BapuaHT pacLeHNBaeTCcs 0CHOBHBIMM FeHETUYECKU-
MW MpefcKa3aTe/bHbIMM 6a3aMu Kak UMeloLLMi Heonpefe-
NEeHHYH0 KITMHUYECKYH0 3HAYMMOCTb.

B HacTosLLee BpeMs npefcTaBneHa MHDOpMaLIMA 0 CBA3MN
MyTauwi B reHe IGFTR ¢ BHYTpMYTpOBHOM, NOCTHATabHOM 3a-
LEPXKOM PocTa M pasBUTUEM OHKONIOMMYECKUX 3a001eBaHU.
MybnmKaumv o HapyLLeHUn yrneBogHoro 0bMeHa, CBA3aHHOMO
C BapuaHTamu B reHe IGF1R, npefcTaBneHbl B BUAE eMHNY-
HbIX KIMHUYeckux Habmopenuii [18]. CBepeHuii o passutum
HCJ, accoummpoBaHHOr0 ¢ MyTaUMsIMM B JaHHOM FeHe, B [0-
CTYMHOM HaM NITepaType He HanAeHo.

BbiBOAbl

1. BONbLWMHCTBO NaUMEHTOB B NpeLCTaBNEHHOM uCCrie-
A0BaHWM UMetoT m3onuposanHbii HCL (78,6 %), y 3 petet
3aboneBaHve BepudULMPOBaHO B CTPYKTYpe HacnefcTBeH-
HbIX CMHOPOMOB.

2. Knunnyeckas reteporedHocts HC/L onpenensertcs ue-
TNbIM psRoOM (GaKTopoB, CPey KOTOPbIX PELLALLIMM SBISETCA
reHeTMYeCKuiA, 0bycnoBnMBaloLLMiA pa3Hoobpasne deHoTU-
noB. o pe3synbtatam MIU BbisBNEHO 14 pa3nnuHbIx Bapu-
aHTOB B Kay3aTMBHbIX FeHaXx.

3. BoisiBNeHHbIE y MaUMEHTOB HOBble BapuaHTbl B reHax
CACNA1D w IGFIR, KoTopble MoryT bbITb accoLumMpoBaHbI
c passutem HCJ, octaiotcs ManousyyeHHbIMU U TpebytoT
LaNbHEMLLIEero UccnefoBaHus.

4, PaHHsis Bepudmkaums gopmbl HC ¢ nomoulbio Mo-
NeKyNsApPHO-reHeTUYECKOro aHanu3a no3BoJISeT onpesenuTb
naToreHeTMYeCKMe MeXaHu3Mbl 3aboneBaHus, MHAYLMpYto-
LuMe HapyLUeHWe yrneBoaHoro obMeHa, paspaboTath nepco-
HUQULMPOBAHHBINA NNaH JIeYeHMs, MPOrHO3MPOBaTb TEHEHWe
3aboneBaHus 1 NpefoTBPATUTL Pa3BUTUE TSKENbIX OCNOXK-
HEHWN.

AOMO/THUTENIbHAAA UHOOPMALIUA

BnaropsapHocTu. ABTOpbI BbpaXKatoT 611aro4apHoCTb BCEM CO-
TPYLHUKAM U CieLManicTaM, NPOBOAUBLUMM MOJIEKYSISIPHO-TeHeTU-
yeckoe uccneposatue B THL, PO OIBY «HMULL sHpokpuHonorm»
Munzgpasa Poccumn (Mocksa) u OTBHY «HUW ATAP um. [1.0. Otrax»
(CankT-leTepbypr), nauyeHTaM 1 UX POLCTBEHHUKAM.

Bknap, aBTopoB. Bce aBTOpbI BHEC/M paBHbIiA CYLLECTBEH-
HbI BKNAL, B pa3paboTKy KOHLENLWM, NpoBeseHNe UccefoBaHus
M MOArOTOBKY CTaTby, MPOYAM U 0406pUAM GUHanNbHYO BEpCUio
nepes nybnukaumen.




[EPELIOBAA CTATBA

WUcTounuk duHaHcupoBaHua. MoneKynspHo-reHeTUyecKoe
uccnefoBaHue BbIMOSHEHO B TOM YWCIE B paMKax NporpamMbl
«Anbha-3Hpo» npu GuHaHcoBOM noanepxke «Anbda-rpynn»
u doHaa «KAD».

KoHbnuKT uHTepecoB. ABTOpbI AeKNapupyT OTCYTCTBUE SB-
HbIX 1 NOTEHUMaNbHBIX KOH(IMKTOB MHTEPECOB, CBA3AHHBIX C My-
BnMKaLmeit HacTosLLLEeN CTaTbK.

WHdopmupoBaHHoe cornacue Ha nybnmkaumio. ABTopbl nosy-
UMM NUCbMEHHOE COrlacue 3aKoHHbIX NpeAcTaBUTeNeil NaLNeHToB
Ha nybaMKaumio MeAMLIMHCKUX [LaHHbIX.
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lapameTpbl pusuyeckoro pasBuTUA JOHOLLEHHBIX
HOBOPOXXAEHHbIX C 3a4ePXXKOU BHYTPUYTpoO6HOro
pasButusa, poausluuxca B llepuHatanbHOM LeHTpe
3b-ypoBHs CaHkT-lleTepbyprckoro rocysapcrBeHHOro
nepnaTpMyecKoro MeAMLMHCKOro yHuBepcuTeTa

B 2022 r.

I H. Yymakosa, [1.0. UBaHos, E.B. beMm, A.C. laHyeHko, M.W. JleBagHeBa, C.E. laBno.a,
J1.A. ®epopoBa, E.3. BotokoBa, A.M. Xoawesa, H0.E. LUnHkapeBa, [1.M. [pbi3yHoBa

CaHKT-leTepbyprcKuii rocyAapCTBEHHbINA NeauaTPUYeCKUn MeAULMHCKIIA YHuBepcuTeT, CaHKT-eTepbypr, Poccus

AHHOTALNA

AxTyanbHocTb. 3agepiKka BHYTPMYTPOBHOro pa3BMTUA HOBOPOXEHHOMO pebeHKa — aKTyanbHas npobieMa HeoHaTonoruK,
aKylepcTBa 1 neguatpun. Beneacteue HapyLueHUs BHYTpUYTPOGHOrO pasBuTUA Y 3TUX AeTel NOoBbILLeHa YacToTa 3aboneBa-
€MOCTU U cMepTHOCTH. py HanMuMK 3aflepKKN BHYTPUYTPOBHOrO pa3BUTUS YBENIMUMBAETCS BEPOSTHOCTb Pa3BUTUS OC/IONK-
HEHWW paHHero HeoHaTanbHOro nepuofa (acuKcusa B pofax, acnupauus MEeKOHWUS, TUNOTMIMKEMUS, NONULMTEMUS U Ip.),
MOBLILIEH PUCK Pa3BUTUS MHDEKLMIA U HEBPONOTUYECKUX OCITOXHEHWIA.

Lienb — u13yuntb napameTpsbl GU3NYECKOr0 pasBUTUS AOHOLLEHHBLIX HOBOPOXAEHHBIX, poaMBLUMXCS B [lepuHaTanbHOM LeHTpe
3b-ypoBHsi CaHKT-[TeTepbyprckoro rocyaapCTBEHHOM0 NeAMaTPUUECKOr0 MeAULIMHCKOrO yHuBepcuTeTa B 2022 r., onpeLenuTb
4acToTy U CTPYKTYPY HapyLLEHWHA, CBA3AHHBIX C BHYTPUYTPOOHLIM 3aMeJIEHHBIM POCTOM M HELOCTAaTOYHOCTBH) MUTAHUSA B 3a-
BMCMMOCTM OT FeCTaLMOHHOI0 BO3pacTa A0HOLLEHHbIX HOBOPOXAEHHBIX, ANs AuddepeHLManbHOro noaxoa B TaKTUKe Nieve-
HWA 1 HabMoaeHUn [eTeil C 3afepHKOoN BHYTPUYTPOOHOr0 pa3BUTUS BPa4OM-HEOHATON0rOM U NeAMaTpoM.

Matepuanbl n Metogbl. lpoaHanuampoBaHo 1000 uctopuin pa3BuUTHA HOBOPOXKAEHHbLIX AeTei, poamBLLMxca B [lepuHaTanb-
HoM LieHTpe 3b-ypoBHs CaHKT-lleTepbyprcKoro rocyAapcTBEHHOO NeauaTPUUECKOro MeAMLMHCKOro yHuBepcuTeTa B 2022 r.
N3 HuX 55 JOHOLUEHHbIX LeTeil poauAMCh C 3aflepXKKOoN BHYTpUYTPOBHOro passuTus. B Xxoae uccnepoBaHus usydanock ou-
3M4ECKOe Pa3BUTME AOHOLUEHHBLIX HOBOPOXAEHHBIX, ONpefeneHa 4acToTa U CTPYKTYpa HapyLIeHWH, CBA3aHHbIX C BHYTPU-
yTpobHbIM 3aMeaIeHHbIM POCTOM W HEAOCTAaTOYHOCTBIO MUTaHWS, B 3aBUCMMOCTM OT FeCTaLMOHHOTO BO3PacTa [JOHOLIEHHbIX
HOBOPOX/EHHbIX.

PesynbTatbl. 3afepiKa BHyTpUYyTPOOHOro pocTa M pas3BuUTUA Y LeTel, PoXAeHHbIX B [lepuHaTanbHoM uLeHTpe 3b-ypoBHs,
NpefcTaBeHa OTHOLLEHWEM HW3Kas Macca Tena/recTauMoHHbIA Bo3pacT B 63,6 % cnyyaeB, TPOQUUECKUMU HapyLLEHUAMM
NPV HOpPManbHOM Macce W CHUXEHUEM OTHOLLEHWUA Macca/aimHa B 34,6 % cnydaes, HU3KMM MOKasaTenieM pocTa Mpu Hop-
ManbHoi Macce 1,8 %. Taxenble HapylweHus @U3NYeCKOro pasBUTUSA BbISBNEHBI TOBKO Y [eTel C HU3KOM Maccon Tena:
y ManoBecHbIX Afs rectauuoHHoro Bospacta — B 13 %, a npu ManoM pa3mepe nnoja A8 recTauMOHHOro Bo3pacta —
B 55 % cnyyaes.

BbiBoabl. Pacnpenenenue HapyweHuin ¢usmudeckoro passutva (wmpp MKB P05.2) y AoHOLIEHHbIX AeTei B 3aBUCKMOCTH
OT CTEMEHW 3penocTy UMEET JIMHEWHBIN TPEHS, U C MaKcuManbHol YactoTon (50 %) BcTpeyaeTcs y NO3AHUX AOHOLLEHHbIX
HOBOPOX/EHHbIX, YTO CBA3aHO C HaYasioM CTapeHUs NNaLeHTbl U YCUIIEHWEM UMEIOLLEICS], Jaxe KOMMEeHCMPOBaHHON, Mna-
LLeHTapHON HeJ0CTaTOYHOCTH.

KnioueBble cnoBa: 3ajepxKa BHYTpUyTpobHoro pa3sutus; 3BYP; HOBOPOXAEHHBINA; AOHOLLUEHHBIA HOBOPOXEHHBIN;
Gu3nYecKoe pasBuTHE; HapyLLEHWE MUTAHUS.
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Parameters of physical development of term
newborns with Intrauterine Growth Retardation,

born in a 3B Level Perinatal Centre of St. Petershurg
State Pediatric Medical University in 2022

Galina N. Chumakova, Dmitry 0. Ivanov, Elena V. Bem, Aleksandra S. Panchenko,
Marina |. Levadneva, Svetlana E. Pavlova, Larisa A. Fedorova, Ekaterina E. Vyukova,
Azizzakhon M. Khojieva, Yulia E. Shinkareva, Polina M. Gryzunova

Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Intrauterine growth retardation of a newborn child is an current problem in neonatology, obstetrics and
pediatrics. Due to intrauterine development disorders, these newborns have increased morbidity and mortality rates. In
the presence of Intrauterine growth retardation, the likelihood of developing complications in the early neonatal period
increases (birth asphyxia, meconium aspiration, hypoglycemia, polycythemia, etc.), and the risk of developing infections
and neurological disorders) is increased.

AIM: The aim of this study is to study the parameters of physical development of term newborns born in the Perinatal
Centre 3B level of the St. Petersburg State Pediatric Medical University in 2022 year, to determine the frequency and
structure of disorders associated with Intrauterine growth retardation and malnutrition depending on the gestational
age of term newborns for a differential approach in the management of children with Intrauterine growth retardation by
neonatologists and paediatricians.

MATERIALS AND METHODS: There were analyzed 1000 hospital neonatal records of newborns children born at the Peri-
natal Centre of Level 3B of St. Petersburg State Pediatric Medical University in 2022 year. Of these, 55 term babies were
born with Intrauterine growth retardation. The study examined the physical development of term newborns, determined
the frequency and structure of disorders associated with intrauterine growth retardation and malnutrition, depending on
the gestational age of term newborns.

RESULTS: Retardation of intrauterine growth and development in newborn children born in level 3B centres are repre-
sented by low body weight in relation to gestational age in 63.6% of cases, trophic disorders with normal body weight
and reduced weight/length ratio in 34.6% of cases, and low height index with normal body weight in 1.8% of cases.
Severe physical developmental disorders were found only in children with low body weight: in 13% of cases of low birth
weight for gestational age, and in 55% of cases of small fetal size for gestational age.

CONCLUSIONS: the distribution of physical development disorders (ICD code P05.2) in term infants, depending on the
degree of maturity has a linear trend and occurs with maximum frequency (50%) in late term newborns, which is associ-
ated with the onset of aging of the placenta and the intensification of existing, even compensated, placental insufficiency.

Keywords: intrauterine growth retardation; IUGR; newborns; term newborns; physical development; malnutrition.
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OPYTVHATIBHBIE CTATBN

AKTYAJIbHOCTb

3apepKa BHYTpUyTpobHoro passutusa (3BYP) pebeHka
nocne HeflOHOLUEHHOCTU SBASIETCS BTOPbIM MO pacnpocTpa-
HEHHOCTV (aKTOpoM, 06YCNOBNMBAIOLLMM NEpUHATAIbHYHO 3a-
bonesaeMocTb 1 cMepTHOCTb [18]. HoBopoxaeHHble co 3BYP
yallie 6OMeKT, OHU [oMblUe HAXOAATCA B CTaLMOHape, YeM
MNaZieHLbl, POAMBLUMECS C BECO-POCTOBLIMM NOKa3aTensamu,
COOTBETCTBYHLLMMM CPOKY rectaumu [1, 7, 11].

[lecATb NpOLEHTOB CryyaeB MepuHaTanbHOW CMepTHO-
cT1 1 52 % MepTBOPOXKAEHUIA CBA3aHbI C 3aePIKKOI pocTa
nnoaa [4, 8]. Mpu Hanmumm 3BYP yBenuumBaloTca pucku
Pa3BUTUS TaKUX HEOHATAJIbHbIX OC/IOXHEHMI, KaK achUKCcms
B pojax, acnupauus MeKOHWS, NepCUCTUpYIOLLas JleroyHas
TUNepPTEH3NUs, TUMOTEPMUS, TUMOMSIMKEMUS, MONMLUTEMUS,
XeNTyxa, HapyLEeHWUs BCKapMNIMBaHUS, HEKPOTU3UPYIOLLMIA
3HTEPOKOAMT, No3aHuiA cencuc [9, 15, 16]. Y neteit co 3BYP
MOBbILLEH PUCK Pa3BUTUS MHDEKLMIA B CBA3MU CO CHUKEHHBIM
MMMyHooru4eckmuM cratycoM [12, 13]. 3BYP cBs3aHa ¢ u3-
MEHEHHbBIM HedPOreHe30M, Bbi3BaHHbIM A/IUTENTBHON BHYTPU-
YTPOGHOM runokcuent [5].

[etn co 3BYP 06blyHO [OrOHAKT CBOMX CBEPCTHWUKOB
Mo rNoKa3aTesiM Beca B TeYeHue 6 Mec., a B pocTe — B Te-
yeHue roga [19].

[onrocpounble nocneactsus 3BYP nnoga Bo B3pocnom
BO3pacTe XOpOLUO M3y4eHbl W MPeACTaBnstoT coboi Takue
3aboneBaHus U CUHAPOMBI, KaK apTepuanbHas r1unepTeHsus,
nwemmnyeckas 6one3Hb cepALa, 0XMpeHre, MeTabomyeckuii
CUHIPOM, CaxapHbli anabeT, 3nMoKayecTBEHHble HOBOODpa-
3oBaHus [6]. 3MeHeHus B cepeyYHO-COCYANUCTON CUCTEME
MOryT ObITb 06HapyXeHbl yiKe B LKonbHOM Bo3pacte [10].
OtpaneHHble nocneactsus 3BYP BrtovaloT bonee BbICOKMIA
puck hopMMpoBaHUA AeTCKOro LepebpanbHoro napanuya
W OpYrvX HapyLIeHWN pa3BUTUA HepBHOW cucTeMmbl [3, 14].
HeBponornyeckue OTKIIOHEHNS NPEMMYLLIECTBEHHO BbIpaKa-
l0TCS B KOTHUTMBHbIX M MOBELEHYECKUX PaccTPOICTBax, ycy-
rybnsoLmxcs ¢ Bo3pacToM BCNeACTBUE MOsBNEHUS bonee
CNOXHbIX TpeboBaHMM 1 3aaad [11].

Cpeay neteii C 3afepKKOM BHYTPUYTPOOHOrO pa3suUTHSA
(wmdp no MKB-10 P05.0) BbigenstoT 4 rpynnbi: 1) Manosec-
HbIA A/15 recTauMoHHoro BospacTa (IB) — Macca Tena Huxe,
a [UmMHa Tena Boiwe 10-ro nepueHTUNs (p) MO OTHOLLEHUIO
K B (wudp no MKB-10 P05.0); 2) Manbiii pasmep nnoaa
ona B — Macca u gamHa Tena <p10 no oTHoweHuo K B
(umdp no MKB-10 P05.1); 3) HemOCTaTOUYHOCTb NUTaHWA NNIOAA
6e3 ynoMuHaHWs 0 ManoBecHOM WM ManeHbKoM ans [B —
Macca Tena cooteetcTyeT auano3oHy p10-90, Ho cooTHoLue-
Hue Macca/mnHa <p 10 (wudpp no MKB-10 P05.2); 4) 3amepsieH-
HbIA POCT MSI0AA HEYTOYHEHHbIN — Macca Tefla CoOTBETCTBYET
p10-90, a armHa Tena <p10 (wudp mo MKB-10 P05.9).
Bce HapyweHus ¢msmndeckoro passutia (OP) yacto 0bbeamnHs-
10T OHWM TEPMUHOM — «3afiep3KKa BHYTPUYTPOOHOro passu-
™sa» (3BYP), ¢ ykasaHueM cootBeTCTBYHOLLEro Wwindpa MKB-10.

N3yyeHne 3BYP npoBoauTcs 00bl4HO B rpynnax u fo-
HOLLEHHbIX, U HEJOHOLIEHHbIX AeTel, bosblue BHUMaHMS
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Meavatp

YOENnAeTca HelOHOLIEHHbIM AETAM, OHAKO JOHOLUEHHbIE HO-
BOPOXJEHHbIE TOXeE UMEIOT pasHylo cTerneHb 3penocTy, no-
3TOMY NpefCTaBnseT HayyHbIM MHTepec onpefenenne 3BYP
Y AOHOLLEHHBIX [eTel, PaHXUPOBaHHbIX MO recTaLuMoHHOMY
BO3pacTy.

Llente uccnedosaHus — u3y4nTb NapaMeTpbl PU3NYECKO-
o pPasBUTMS [OHOLIEHHBIX HOBOPOXAEHHbIX, POLMBLLMXCS
B lNepuHaTansHoM LeHTpe 3b-ypoBHs CaHKT-[leTepbyprckoro
roCyAapCTBEHHOr0 MeAMaTPUHECKOT0 MEAMLMHCKOr0 YHU-
Bepcuteta (CMGIMMY) B 2022 r., onpeaenutb yacToTy
W CTPYKTYPY HapyLUEHWW, CBA3aHHbIX C BHYTPUYTPOOHBIM
3aMef/IeHHbIM POCTOM M He[0CTaTOYHOCTbH MUTaHUS B 3a-
BACUMOCTM OT TecTaluMOHHOT0 BO3pacTa [OHOLUEHHbIX
HOBOPOXEHHbIX.

MATEPWAJIbI U METOTbI

MpoBeneHa crnowHas Beibopka 1000 mctopuii passu-
TUS| HOBOPOXKIEHHBIX M3 OTAENEHUS PU3MONOTMM HOBOPOXK-
AeHHbix MepuHatanbHoro uentpa CM6IMIMY, poamBlmxcs
c 1 sHBapsa 2022 r. (rnaBHbi Bpay B.A. PesHuk). Xon Bbl-
bopku npeactaeneH Ha puc 1. OTobpaHbl 936 uctopuii pas-
BUTMSA HOBOPOXIEHHBIX OT CPOYHbIX poaoB ¢ B ot 37 0/7
00 41 6/7 Hep.

Y 936 HOBOpOXEHHBIX NPOBEAEHA OLEHKA aHTPOMoMe-
TPUYECKMX AAHHBIX MO MEXAYHAPOAHbIM CTaHL4ApTaM (u3m-
UECKOro pasBUTUS HOBOPOXAEHHbIX ManbyMKOB M [EBOYEK
INTERGROWTH-21st. lMokasaTenn AauHbl, Macchbl, OKpYK-
HOCTM rONIOBbI OLiEHUBANW MO iUarpamMMaM HOBOPOKAEHHbIX
ana B 33-43 Hepn. AHTponomeTpuyeckue MoKasaTenu npu
POXAEHWUM <p3 pacLeHUBANMCh KaK 04YeHb Huskue, <p10 —
KaK HWU3Koe, 3HaueHue B Auana3oHe p10-90 — Kak cooTBeT-
cTeytoLee 'B. OueHKy TpodrUeCKMX HapyLLeHWIA NPOBOANIH
no ueHTUbHbIM anarpaMMaM INTERGROWTH-21st «OtHo-
LeHne Beca K LynHe» B 33-43 Hep., xapaKTepusyoLwmm
noKasateNlb Macca/fmHa (Kr/M) HOBOPOXAEHHBIX Mabyu-
KOB M [€BOYEK MPU POXKAEHUM B COOTBETCTBUW CO CPOKOM
rectaumu.

Bbluncnanoch 3HaueHWe OTHOLLEHWS Macca/AnuHa (Kr/m)
M HaHOCMNOCh Ha LEHTUNbHYK Auarpammy «OTHoLieHWe
Maccbl K AJiHe» B cooteeTcTBumM ¢ [B. Mokasatenb Mac-
ca/pamHa (Kr/mM) no oTHoweHwio K B npu poxaenun <p3
pacLeHMBanM Kak o4eHb HM3KWK, <p10 — KaK HU3KWA,
p10-90 — Kak cootBeTcTBYIOWMM [B. lpyn BbISBNEHAN HU3-
KMX U O4eHb HU3KWX 3HAYeHWUW NoKasaTens Macca/aavHa
NpOBOAMIACch OLEHKa NoKasaTens Macca/AnuHa no Z-score.
Mpu 3HaueHnn Z —1...—2 cTaHaapTHOro 0TKNIOHeHWS (standard
deviation, SD) peructpupoBanach ferkas HefoCTaTO4HOCTb
nutanms, npu —2...—3 SD — yMepeHrHas, npu —2...-3 SD —
Tskenas. [lpoBefileHO paHXWpOBaHWe AOHOLIEHHbIX [e-
Teit ¢ 3BYP cornacHo Knaccudukauuu, npepctaBieHHoN
B Tabn. 1.

Mpu oueHKe BM3MYECKOro pa3BUTHA [LOHOLLEHHBIX LeTen
HeobX0AMMO YKa3biBaTb CTEMEHb MX 3PesocTH, NoNb3ysch
TEPMUHOJIOTMEN, YKa3aHHoI B Tabn. 1.
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1000 ucTopuit bonesHu /
1000 hospital neonatal records

OueHKa u3nyeckoro passuTns 936 [OHOLIEHHBIX
HOBOPOX/EHHBIX /
Assessment of physical development
of 936 term newborns

LLndp P05 MKB-10,
55 HOBOPOXAEHHbIX /
Code P05 ICD X, 55 newborns

Macca <p10,
35 HOBOPOMK/EHHBIX /
Weight <p10, 35 newborns

Macca p10-90 / Weight p10-90,
CooTHoLueHue Macchl K aimHe <p10 / Weight/length ratio <p10
19 HoBopoAeHHbIX / 19 newborns
Jnmvna <p10 / Length <p10
1 pebenok / 1 newborn

Puc. 1. Pacnpefenerune nau1eHToB € 3aMefIEHHbIM POCTOM W HEL0CTAaTOYHOCTbI NUTaHus nnoaa (wudp P05 no MKB-10), BKiloyeH-

HbIX B UCC/lej0BaHNe

Fig. 1. Distribution of patients with fetal growth retardation and malnutrition (ICD 10 code P05) included in the study

Ta6nuua 1. Knaccudukaums foHOLIEHHBIX AeTel Mo recTaumMoHHoMy Bo3pacTy [17]

Table 1. Classification of term infants by gestational age [17]

[loHoLLeHHble HoBOpOXKAeHHbIe / Term newborns

lecTaumoHHbIN Bo3pacT / Gestational age

PaHHMe poHoweHHble / Early term
MonHocTbio AoHowweHHble / Full term
MNo3gHue poHoleHHble / Late term

37 0/7-38 6/7 Hep. / 37 0/7-38 6/7 weeks
39 0/7-40 6/7 wep. / 39 0/7-40 6/7 weeks
41 0/7-41 6/7 wepn. / 41 0/7-41 6/7 weeks

PE3YJIbTATbI U OBCYXEHUE

N3 cnnowHoii Bbibopkn 1000 mcTopuii pa3euTHA HOBO-
POXAEHHbIX 3apeructpupoBaHo 936 peteit (93,6 %), pox-
LEHHbIX B CPOK. BceM OHOLLEHHBIM 1eTAM NpOBEeLieHa OLEH-
Ka ¢um3nyeckoro pas3sutus, y 55 HoBopoxaeHHbIX (9,9 %)
BbISIB/IEHbl 3aMeAJIEHHbIA POCT U HEAOCTATOMHOCTb MUTaHMS
nnoga (tabn. 2).

Pacnpefenenve TMNOB BbiSIBNEHHbIX HApYLUEHWA Mpej-
CTaBJIEHO Ha puC. 2.

YacToTa BCTpeyaeMocTM 3aMefsIeHHOro pocTa U He-
[OCTaTOYHOCTU MWUTaHUSA NN0AA B MNEpUHATaNbHOM LiEH-
Tpe 3b-ypoBHA cocTaBuna 5,9 %, 4To Bbile NoKasaTens
no P® — 5,01 % [2]. HeobxoanMo 0TMETUTb, YTO B pALe
nepuHaTanbHbIX LeHTpoB Poccuiickon ®epepaumm B rofo-
BbIX 0TYeTax Npu yKkasaHuu 3abonesaemoctu no wmdpy P05
otcytcTByeT rpada P05.2, To eCcTb HOBOPOXAEHHbIE AETU
OLLeHVBAIOTCA TONIBKO MO aHTPONOMETPUYECKUM MOKa3aTensMm
1 He OLIeHMBAIOTCA MO LIeHTUNbHOW auarpamme «OTHoLeHe
Beca K AnuHey, rae aetn ¢ Maccon 10-90 nepueHTuns moryt
LEMOHCTPUPOBATh TPODUYECKME HapYLLEHMS, MOATBEPHKAEH-
Hble OLEHKOM MO Z-SCOre U KIIMHUYECKUMM MPOSIBIIEHUSMM.

DOl https://doiorg/10.17816/PED15119-27

Hanbonee 3HaunmMas 3apepKa Macchl M AMHbI Tena npej-
CTaBfieHa B rpynne feTeil ¢ ManbiMu pasMepamu ons B
(wndp MKB-10 P05.1); bonee NonoBUHbI LeTel 3TON rpynnbl
MMEIOT 04eHb HU3KMe napameTpbl OP. NpoBeaeHo paHkmpo-
BaHWe [OHOLLEHHBIX HOBOPOXAEHHBIX MO CTEMEHM 3pENOCTH,
pe3ynbTaThl NpefcTaB/eHbl B Tabn. 3.

[leT «Marnble K CpOKy recTaLym» Yalle poXaalTcs pa-
Hee 39 Hepn. 6epeMeHHocT. Mo faHHbIM nuTepatypbl, 3BYP
CMMMETPUYHOTr0 TNa hopMUpYeTCs Ha paHHKX CpoKax bepe-
MeHHocTu. 31a rpynna coctasnset 20 % Bcex 3BYP u pogo-
paspeLLaeTcs B CBA3M C Yrpo30ii cocTosHMA nioaa [6]. Y ae-
TeW, POXAEHHBIX C NPEUMYLLECTBEHHBIM CHUXEHWEM MacChl
Tena (Manas Macca UM HU3KUIA NOKasaTeNb OTHOLLEHWS Mac-
ca/mnvHa), HanpoTus, 3BYP valle GopMupyeTcs Ha NO3LHUX
cpokax bepeMenHocTu [11]. Pacnpepenenve HapyLieHuid pu-
3M4ECKOro pasBuTWS Y [OHOLLEHHbIX [eTeil B 3aBUCHMOCTU
OT recTaLMOHHOr0 BO3pacTa NpeAcTaB/eHo Ha puc. 3.

Y No3aHMX [LOHOLUEHHBIX HOBOPOXAEHHBIX AMarHoCTU-
pytoTca «no3pHo dopmupytowmecs» 3BYP. Mpu faHHoM Ba-
pWaHTe He[OCTaTOYHOCTM MUTAHWSA OTCTaBaHWE Macchl Tena
pebeHKa no oTHoLLeHMI0 K ['B He cTonb BblpaeHo. B kaxaoM
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Ta6nuua 2. PacnpeneneHue BUAa HapyLLeHU A U3NYECKOro PasBUTUS Y HOBOPOXEHHBIX LeTel U3y4aeMoii rpynnbl
Table 2. Distribution of the type of physical development in newborns of the investigated group
Wy c . 4 i 3HayeHue
ndp HUXKEHHbI ucno feten nepuenTvng /
MKB-10 / ﬁ”“:i%ﬁiﬁ::r/ nokasatesb / Number of chil- PerE:ntile value
ICD X code yp Reduced index dren (n = 55)
<10 <3
P05.0 ManoBecHbIN Ans rectaUMoHHoro Bospacta / Macca / Weight 24 20 4
Light for gestational age
P05.1 Manbiin pa3Mep nnofa Ans recTaumMoHHoro Bospacta/  Macca, anmHa / 1" 5 6
Small for gestational age Weight, length
P05.2 HepocTaToyHOCTL NUTaHUA 63 YNOMUHaHUS 0 Mano- OTHoLLEHWe 19 19 0
BECHOM WM ManeHbKOM [1s recTaUMoHHoOro Bo3pacTa/  Macca/mmHa /
Fetal malnutrition without mention of light or small for Ratio
gestational age weight/length
P05.9 3ame[J1eHHbIN PoCT NN0Aa HeYTOYHEHHbIN / [lnvHa / Length 1 1 0

Slow fetal growth, unspecified

Tabnuua 3. CtpyKTypa 3a,epKKM1 BHYTPUYTPOOHOO Pa3BUTMS B 3aBUCUMOCTY OT CPOKA recTaLi AOHOLLEHHbBIX HOBOPOXKAEHHbIX
Table 3. Structure of intrauterine growth retardation depending on gestational age of term newborns

LLndp MKB-10 / PaHHMe poHolueHHble / MonHocTblO OHOLLEHHbIE / Mo3pgHue JoHOLLEHHble / Bcero /
ICD X code Early term Full term Late term Total
P05.0 9 13 2 24 (b4 %)
P05.1 6 5 0 11 (20 %)
P05.2 4 13 2 19 (34,2 %)
P05.9 1 0 0 1(1,8 %)
5 25 41 Hepens / weeks
» < » W 39-40 Hepenb / weeks
= 40 pel0 = = 37-38 / week
§ % mp<3 § 20 Hezenb / weeks
i3 f
z 20 = 10
z 15 z
= l =
o 5 o
= __ . = o
P05.0 P05.1 P05.2 P05.9 P05.0 P05.1 P05.2 P05.9

Wudp MKB-10* / ICD X code*

Puc. 2. PacnpepeneHue TMNoB HapyLIeHWI BU3NHECKOro pa3BUTUs
Yy uccnesyeMoii rpynnbl HOBOPOXAEHHBIX AeTell B COOTBETCTBUM
¢ wuoppom MKB-10 (oTcTaBaHue ¢usnyeckoro pasButus B Co-
OTBETCTBUM C LIEHTUNbHBbIMK AuarpaMMamu INTERGROWTH-21st
Huxe 10-ro nepueHTns (<p10) — HW3Koe; HUXKe 3-T0 NepLeHTUNS
(<p3) — oueHb HM3Koe). *P05.0 — «ManoBecHbI» NS recTaLmoH-
Horo Bo3pacTa nnog; P05.1 — Manblii pa3Mep 418 reCTaLuMoHHOro
Bo3pacta; P05.2 — HepoCTaTOMHOCTb NUTaHUS NoAa 6e3 ynomu-
HaHMs 0 «MaNoBECHOM» UMW MaNleHbKOM [N1A TeCTaLMOHHOr0 BO3-
pacta; P05.9 — 3aMeAneHHbIN pocT MioAa HeYTOUHEHHBIN

Fig. 2. Distribution of types of physical developmental disorders in
the studied group of newborns according to ICD X code (physical
developmental lag according to INTERGROWTH-21st centile charts
below 10" percentile (<p10) — low; lag below 3" percentile (<p3) —
very low. *P05.0 — “light for gestational age” fetus; P05.1 — small
for gestational age; P05.2 — fetal malnutrition with no mention of
“small” or small for gestational age; P05.9 — fetal growth retarda-
tion unspecified

DOI: https://doiorg/1017816/PED15119-27

Wnudp MKB-10* / ICD X code*

Puc. 3. Pacnpenenexue TMnoB HapyweHuit Gpusm-
YECKOro PasBUTUA Y [LOHOLIEHHBIX JieTEN B COOTBET-
cteum ¢ wudpamm MKB-10 B 3aBucuMocTn oT re-
cTaumoHHoro Bospacta. *P05.0 — «ManoBecHbI»
AN recTauMoHHoro Bospacta nnog; P05.1 — Manbin
pasMep Ans recTaumMoHHoro Bo3pacta; P05.2 — He-
LO0CTaTO4HOCTb MUTaHWA niofa be3 ynoMuHaHus
0 «ManoBeCHOM» WM MaNeHbKOM ANS recTalmoH-
Horo Bo3pacta; P05.9 — 3amepneHHbIi pocT nioaa
HEYTOYHEHHbIV

Fig. 3. Distribution of types of physical developmental
disorders in term infants according to ICD X codes de-
pending on gestational age. *P05.0 — “light for gesta-
tional age” fetus; P05.1 — small for gestational age;
P05.2 — fetal malnutrition with no mention of “small”
or small for gestational age; P05.9 — fetal growth re-
tardation unspecified
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40 . _ HapyLLEeHUSIMM NpW Macce, COOTBETCTBYIOLLIEH CPOKY recta-
=2 POSZ Tnieiias | L'”ear_(_F_),q5'2) LMK, HO CO CHUMEHWEM COOTHOLUEHUS Macca/AuHa Tena;
@ ’ uB 1,8 % cnydyaeB — C HU3KOW [JIMHOM Tesla Npu Macce,

o 40 COOTBETCTBYHOLLEN CPOKY recTaLyi.
i Yactota HapyweHun OP, coOTBETCTBYIOLWMX Kiaccy
= 3 MKB-10 P05.2 «HegocTaTouHOCTb NKUTaHMA nnoga bes yno-
E 20 MWHaHWA 0 ,ManoBECHOM" WM ManeHbKOM [ recTaum-
2 10 OHHOrO BO3pacTa», HapacTaeT No Mepe YBEe/MYEHUs CPOKa
= rectauum u ¢ MakcumarnbHow yactotoit (B 50 % cnyyaes) pe-
27-38 39-40 - i T TUCTPUPYETCS Y NO3AHNUX [OHOLUEHHBIX (POXKAEHHBIX HA CPOKE

lecTaumoHHbIl BopacT, Hep. / Gestational age, weeks

Puc. 4. YacToTa Heg0CTaTOMHOCTY NUTaAHMSA Y LOHOLIEHHBIX AeTei
pasHOro rectaluMoHHOro Bo3pacta B COOTBETCTBUM € KogoMm P05.2
no MKB-10. P05.2 — HepocTaTo4HOCTL NUTaHWA nofa 6e3 yno-
MWHaHUS 0 «MaJloBECHOM» WM ManeHbKOM Ans recTaLuMoHHOro
BO3pacTa

Fig. 4. Frequency of malnutrition in term infants of different gesta-
tional ages according to ICD X code P05.2. P05.2 — fetal malnutrition
without reference to “low birth weight” or small for gestational age

Cc/yyae HeobX0AUMO YTOUHSATD MPUUKHY HapYLLEHWUS BHYTPU-
yTpobHoro passutua nnopa nocne popos. Ha puc. 4 npen-
CTaB/eH JIMHEMHBIA TPEHL YacToThl HapyLeHWiA HepocTa-
TOYHOCTU NUTaHMSA 03 YNOMWHAHUS O ManoBECHOM Wi
ManeHbkoM ans B (wudp MKB-10 P05.2).

MpoueHT feten ¢ no3nHen Manudectaumnen 3BYP (wndp
MKB-10 P05.2) ysennumnBaetcs ¢ yenmyeHneM B, 4to 06b-
AICHAETCA MPUCOEAMHEHUEM K (aKTopaM, Bbi3blBaOLLUM
3BYP, npoueccoB cTapeHus MaLeHTbl, HaYMHAKLLMXCA
Ha COpPOKOBOM Hefere recTauum.

BbiBOAbI

Hapylienus ¢usndeckoro passutius BbisiBNieHbl Y 9,9 %
AOHOLLEHHBIX HOBOPOXKAEHHBIX.

Y 63,6 % poHoweHHbIx aeTen co 3BYP Hapywwenme pusm-
YECKOro pasBuTUSA BKIIOYAET HU3KYH0 Maccy Tena npu poxae-
HWK, ofiHaKo y 34,6 % peteii 3BYP cBsizaHa ¢ TpodmyecKuMH
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41 0/7-41 6/7 Hep.), 4TO CBAI3aHO C HA4alOM CTapeHus nna-
LieHTbI 1 YCUIEHNEM UMEIOLLEICS, Aae KOMMEHCUPOBAHHOM,
nnaLeHTapHoON HeJ0CTaTOYHOCT!.

AOMO/IHUTENNbHASA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLIECTBEHHLIA BKAA
B pa3paboTKy KoHLenuuu, npoBefieHue WUCCNefoBaHUsA U MOA-
FOTOBKY CTaTby, MPOYIN U 0f06pUIN BUHANbHYID BEpCUio Mepef,
nybanKaumeit.

UcTouHuk duHaHcupoBaHums. ABTOpbl 3asBAslOT 06 OTCYT-
CTBUM BHELLHEro GWHaHCUPOBaHWS NPY NPOBELEHNM UCCIe0BaHMS
¥ MoAroToBKe NybnMKaumu.

KoHdnuKkT unTepecoB. ABTopbl AeKnapupyloT OTCYTCTBUE §iB-
HbIX 1 NOTEHLMaNbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX C Npo-
Be[leHHbIM MCCef0BaHNeM M NybnnKaLmen HacToALLe CTaTbN.
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AHHOTALNA

AkTyanbHocTb. AKTyanbHOCTb NPO6EMbI 0XUPEHUS CBA3aHa C BbICOKOI YACTOTOM U HEYKSIOHHBIM POCTOM [aHHOM NaTosorum
B NONyNAUMK. 3NUreHeTUHECKOe BAMSHWE MAaTEpUHCKOrO OXMPEHUs Ha TedeHWe BepeMEeHHOCTU M POJOB, a TaKKe Ha Co-
CTOSHME NJI0AA U HOBOPOXAEHHOTO B HacTosLiee BpeMs U3yyaeTcs. B gaHHOM cTaTbe aHanM3vpyloTcs U3MeHeHMs cocTaBa
COEeAMHUTENbHOW TKaHW NaLeHTbl Ha GOoHe 0XUpeHUs 6epeMeHHbIX U POAUITBHHL,

Lienb — BbISIBUTL 0COBEHHOCTH COCTaBa KOJTAreHOB MTALEHTbI Y KEHLLMH, UMEBLLMX OXMpeHUe A0 bepeMeHHOCTU U Ha Mo-
MEHT pOJ0B, MOY4MBLUMX pofiopaspelleHue B [epuHaTanbHoM LieHTpe CaHKT-[eTepbyprckoro rocyiapcTBEHHOIO neauaTpu-
YecKoro MeamumHcKoro yHuepeuteTa ¢ 2018 no 2021 r., 4ns oLeHKV NOTeHLManbHbIX HEBNAronpuUATHBIX PUCKOB 1A MNI0fa,
MPOrHo3a OC/I0XHEHW B NEpUOA BepeMeHHOCTH M B MOCTHaTasIbHOM NEpUoAe ANs MaTepu.

Matepuanel u Metoabl. [lpoBeseHO MUCTONOTMYECKOE WCCNEAOBaHME MNALEHT JKEHLWMH C oxupeHneM (18 naumeHTOK)
M C HOpManbHbIM MHAEKCOM Macchl Tena (18 naumeHTOK), poaMBLUMX AOHOLLEHHbIX MNafeHUeB B [lepuHaTanbHOM LiEHTpe
CankT-lNeTepbyprckoro rocyaapcTBEHHOrO NeauaTpuyeckoro MeamumHcKoro yHuepeuteta ¢ 2018 no 2021 r. ¢ nocnepyto-
LM UMMYHOTUCTOXMMUYECKUM McCnefoBaHWeM. OKpaluMBaHWe NpenapaToB MaLeHTbl MPOBOAMIM MO CTaHAAPTHOMY UMMY-
HOrMCTOXMMUYECKOMY NMPOTOKOJTY, C UCMOMIb30BaHWEM MEPBUYHbIX aHTUTEN K KonnareHy ||V tunos.

Pe3ynbtatbl. [1py MUKPOCKONMYECKOM MCCNIEA0BaHWUM BOPCUH XOPUOHA LOCTOBEPHBIX Pa3fIMtMiA HaNMUMS XPOHUHECKOrO BOC-
MaseHns W HapyLLEHWs aHrvoreHesa Mexay rpynnamu He BbiiBNieHO. [1py n3ydeHUn ypoBHeEN 3KCMpeccuy KoniareHoB bbiin
0bHapyeHbl crefylolume pasnuuns: B rpynne bepeMeHHbIX MaLMeHTOK C OXMPEHWeM OMTUYECKas MIOTHOCTb CBEYEHWS
W nowanb pacnpegenenus ansa konnareHos |-lll TvmoB B nnaueHTe bbina LOCTOBEPHO Bbille, MPU 3TOM ANS KOJ/areHa
[V TMna — [,0CTOBEPHO HUXE NO CPABHEHMIO C KOHTPOJSIbHOM rPYMMONA.

BuiBoabl. BrisBrieHbl crieaytolme 0cobeHHOCTU OPMUPOBaHMS COBLMHUTENBHOW TKaHW B NaLEeHTe Yy MaTepen C 0XUpEeHM-
eM: yBeninyeHne NpoayKummn KomnareHa |-l Tunos u ymMeHbLlweHWe npoaykumu KonnareHa IV tuna. MonydyeHHble pesynbTa-
Tbl CBULETENLCTBYIOT 0 Bosee paHHEM (YHKLUMOHANBEHO-MOPAONIOTMYECKOM M3MEHEHUN NMALEHThI, YEM Te, YTO BbISBASIOTCS
CTaHAAPTHBIMU TUCTONOTMYECKUMI METOAMKAMU.

KnioueBble cnoBa: getu; MaTepUHCKOE OXKUPEeHUe; niaueHTa; KosiareH.
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ABSTRACT

BACKGROUND: The relevance of the problem of obesity is associated with the high frequency and steady growth of this
pathology in the population. The epigenetic influence of maternal obesity on the course of pregnancy and childbirth,
as well as on the condition of the fetus and newborn, is currently being studied. This article analyzes changes in the
composition of the connective tissue of the placenta against the background of obesity in pregnant and puerperas.
AIM: The aim of this study is to identify the pathomorphological features of the placenta and the composition of placental
collagens in women who were obese before pregnancy and at the time of delivery at the Perinatal Center of St. Peters-
burg State Medical University from 2018 to 2021 to assess potential fetal risks and to predict possible complications
during pregnancy and in the postnatal period for the mother.

MATERIALS AND METHODS: A histological examination of the placentas of obese women (18 patients) and the ones with
a normal body mass index (18 patients) who gave birth to mature newborns at the Perinatal Center of St. Petersburg
State Medical University from 2018 to 2021 was performed followed by immunohistochemical examination. Staining
of placenta specimens was carried out in accordance with the standard immunohistochemical protocol, using primary
antibodies to type I-1V collagen.

RESULTS: Microscopic examination of chorionic villi revealed no significant differences in the presence of chronic in-
flammation and angiogenesis disorders between the groups. When studying collagen expression levels, the following
differences have been found: in the group of pregnant obese patients, the optical luminescence density and distribution
area for type |-l collagen in the placenta were significantly higher, while for type IV collagen they were significantly
lower compared with the control group.

CONCLUSIONS: The following features of the formation of connective tissue in the placenta in obese mothers have been
revealed: an increase in type I-Ill collagen production and a decrease in type IV collagen production. The obtained find-
ings indicate an earlier functional and morphological change in the placenta than those detected by standard histological
methods.

Keywords: children; maternal obesity; placenta; collagen.
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OPYTVHATIBHBIE CTATBN

AKTYAJIbHOCTb

AkTyanbHocTe mpobnembl natonorum 6epeMeHHOCTU
Ha (OHe OXVpeHMs CBA3aHa C POCTOM YacTOTbl OKMPEHUS
B poccuickon nonynsumum [1, 3, 4]. Msyyalotca Kak reHeTu-
UecKue, TaK M 3NUreHeTUYecKue NpeavuKTOpbl 0XupeHuns [7],
PO/ib MaTEpPUHCKOr0 OXMpEHUs B (opMupoBaHuM 3abone-
BaHuA y geteit [11, 12]. B HacToslLee BpeMs yCTaHOB/EHO,
UTO OXXMPEHUe MaTepeii ABNsAeTCcA GaKTOPOM puCKa NaToso-
TMYECKOro TeueHUs bepeMeHHOCTH, POXKAEHNS ManoBECHbIX
HOBOPOX/EHHBIX M HOBOPOXAEHHBIX C Maccol Tena bonee
4 Kkr, 3aboneBaHuin feTen B Nepuoje HOBOPOKAEHHOCTU
1 B bonee ctapiieM Bo3pacTe [11]. HebnaronpusTtHble nepu-
HaTanbHble UCX0Abl NPY 0XUPEHUM MaTepU CBA3aHbI C M3Me-
HeHWeM Mop(hONOrMYecKom CTPYKTYpbl U (YHKLMOHANBHOMO
COCTOSIHUSA NMNALEHTbI: YMEHbLLUEHWEM YMCA BOPCUH U X XPO-
HWYECKUM BOCMaNieHMEM, HapYLUEHWEM aHruoreHesa, nna-
LieHTapHOW HeA0CTATOYHOCTbH0, HApYLLIEHWEM 3KCTPeCcumn apu-
MOKVHOB, OMEPUPYIOLLMX B CUCTEME MaTb — NiaLeHTa — Mo
[10, 12, 15, 16]. 3MeHeHus nnaueHTbl onMcaHbl npu pas-
JINYHBIX NATONIOrMYECKUX COCTOSHMAX bepeMeHHocTw [8, 17];
BbISIBNIEHA POJib HapyLLEeHWs hOpMUMPOBaHUS COe IUHMTENBHO
TKaHW B MNaLeHTe, B PasBUTUM NaLEeHTapHON HeLoCTaTouy-
Hoctu [2, 18, 19].

KonnareH oTHocutcs K mbpunnspHbiM 6enkaM, Moneky-
/1a KOTOPOro BK/OYaeT 3 MenTUAHbIE CMPaNeBULHbIE Lieny,
cocrosiwme u3 1 ThiC. aMUHOKMCIIOTHBIX OCTATKOB B KO
N3 Hux dopMupyeTcs nnoTHas cnvpanb BTOPOro MopsfKa
C napannenbHoi OpUeHTaLMel Lienen, MeXay KOTopbIMU Npy-
CYTCTBYOT BOAOPOAHble cBA3u [6]. KonnareH cuHTe3npyetcs
B ubpobnacTax; OH ABNSETCA KOMMOHEHTOM 3KCTpaLento-
napHoro Matpukca [14]. Hanbonee pacnpocTpaHeHbl UHTEp-
cTumanbHble (bubpunnapHsie) konnarensi |, I, 1l V, XI tunos.
JHpoTeNManbHble KNeTkn 6asanbHoii MeMbpaHbl nMposyLm-
pytoT KomnareH |V Tuna, BbINOSHAKLWMIA creuuduyeckyio
CTPYKTYPHYIO GYHKUMIO [14] M Mrpatomii OCHOBHYIO posib
B COXpaHeHuu LenocTHocTw anutenusa. Konnared IV Tuna
€[IMHCTBEHHbIV UMEET B CBOEM COCTaBE aMUHOKUCIIOTY JIM3MH
W He ae3aMuHupyeTcs. BbipaboTka nu3nHa yeunueaeTcs npu
TMUMNOKCKM, YPOreHUTaNbHOM MHEKLMM, FOPMOHANBHBIX CABU-
rax [14]. 3a cuet anacTuyeckux cBoWCTB KonnareHa IV Tuna
cocyApbl MiaueHTbl MOryT afanTuBHO [edOopMUpOBaThCS
B mpokux npegenax [13]. KonnareH IV Tvna — ocHoBHo
KOMMOHEHT pa3pyLUEeHHbIX Y4aCTKOB MAaLeHThI, Y4TO, BEPOST-
HO, NO3BONSAET e COXpaHATb 3nacTyHocTb [9]. Mpyn natonorum
KonnareH |V Tuna MoxeT 3ameLuats KonnareHsl | u Il Tunos,
KOTOpble TaKXe BbIMOJHAKT CTPYKTYPHYI QYHKUMIO.
370 paccMaTpuBaeTCs Kak WHAMKaTop KoMneHcaumu. OcHoB-
HbIM KOJInareHoM, 0bpasyloLLMM KapKac niaLeHTbl, SBAseTcs
KonnareH | TMna, aKCmpeccupyHLLMIACS B SKOPHBIX 1 6a3anb-
HbIX YacTAX BOPCWH. 3afepXKa pocTa nioja ConpoBOXAa-
€TCA CHUXEHMEM COAEepXaHusa KonnareHa | B LieHTpasbHol
30He MNaLeHTbl; B NapaLeHTPabHbIX 30HaX OH 3KCMpeccu-
POBaH B LIEHTPasbHOM 4acTu BOPCUH U He 3KCTpeccupyeTcs
B nepudepuyeckux 30Hax KoTuneoHoB. B KpaeBbIx 30Hax
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KonnareH | aKcnpeccupyeTcs B LEHTPaNIbHON YacTu BOPCHH,
O[JHAaKO MeHbLLe, YeM B MmapaLeHTpanbHon 3oHe [9]. Hepo-
CcTaTo4Has aKcnpeccus KonnareHa | Tuna, obnagatoLero Hau-
BonbLuelt MexaHN4eCKol NIOTHOCTBIO, B LLEHTPasbHOM YacTH
MnaLeHTbl M U3BbITOYHAS B KPAEBbIX 30HaX CBUAETENbCTBYET
0 HapyLLEHWW pa3BUTUA NNaLeHTbl [2].

Konnaren lll Tvna pacnpefeneH B nnaleHTe KpaiHe
HepaBHOMEpHO (pasnnyaeTcsa B 2—4 pasa) U Jaxe MOXET
MOJIHOCTBK) OTCYTCTBOBATL. [lpeanonaraertcs, YTO afanTuB-
Hasl U3MEHYMBOCTb MOPHOIOTMYECKON CTPYKTYpPbI MAaLeHT
MOXeT ObITb CBA3aHa € A epeHLManbHON 30HaBHOCTLH
akcnpeccumn Konnarexa [l tuna [2].

MpoBoAMAMCL UMMYHOrUCTOXUMUYECKWE UCCNEAO0BaHNS
KOJIareHoB B NaLeHTe Npy pasfmnyHbIX NepUHaTanbHbIX Co-
CTOSHUSAIX: FUMOKCUM NOAA B Pojax, achUKCUM NpU PoXAe-
HWW, NepeHoOLLeHHON bepeMeHHOCT, NpuU HebnaronpusTHOM
TEYeHUM Mepuofa PaHHEW HeoHaTanbHOW aganTaumu [2, 5,
17, 18]. B 10 e BpeMs, UCCe[0BaHUIA COCTOSHUIA Konnare-
HOreHe3a Y JEeHLLUMH C 0XXMPEHWEM He NPOBOAMIIOCH.

Lens uccnedosaHus — BbISBUTL natomopdonoruye-
CKMe 0CODEHHOCTM U OLIEHWUTb COCTaB KOJIareHoB MniaueH-
Thl Y EHLLUMH, UMEBLLUMX 0XUPeHUe 10 HepeMeHHOCTU U Ha
MOMEHT POLOB, MOJY4MBLUMX pOAopa3peLLeHne B lepuHa-
TanbHoM LeHTpe CaHKT-lleTepbyprckoro rocynapcTBeHHOro
neAvaTpuYecKoro MeamumHckoro yHueepcuteta (CT6IMTIMY)
¢ 2018 no 2021 r., ons onpefeneHus pucka HebnaronpusT-
HbIX MCX0A0B 6epeMEHHOCTM M MOCTHATANIbHBIX OCTIOKHEHUN.

MATEPUAJ1bl U METObI

MpoBeneHo rucTonoruyeckoe uccneosanue 18 nnaueHt
JKEHLLWH, UMetoLmuX oxupeHue (rpynna 1) v 18 nnaLeHT xeH-
LWMH C HOPMasbHbIM MHAEKCOM Macchl Tena (rpynna 2), po-
OVBLUMX SOHOLUEHHbIX MNTafEHLEB B NEpPUHATaNbHOM LiEHTpe
CN6IrMMY ¢ 2018 no 2021 r. buoncuiiblii MaTepuan uccne-
[lyeMo yacTv nnaueHT o6bemom 1 cM® pukenposanu B 10 %
HelTpanbHoM 3abydepeHHoM dopManute (pH 7,2), 0besBo-
JMBaNM C MOMOLLbID aBTOMATMYECKOW CTaHLMM MPOBOAKM
matepuana LeicaTP1020 v 3anuBanu B napadmH. lNapadm-
HOBbIE CPe3bl TOMLLUMHOM 4—6 MKM MOMeLLanM Ha npeaMet-
Hble CTeK/a, NOKpbITbIE MAEHKON U3 nonn-L-am3uHa (Sigma,
CLUA) nns nocnegytowiero MMMyHorucToxummyeckoro (MNX)
uccneposaHns. OKpalumBaHue NpenapaTos MiaLeHTbl NpoBo-
OVM Mo cTaHgapTHoMy UITX-npoToKony, ¢ ucnonb3oBaHWeM
nepBUYHbIX aHTMTeN K KonnareHy | Tuna (1: 100, Abcam),
Konnareny Il Tuna (1: 50, Abcam), konnarey Il Tuna (1 : 100,
Abcam), konnareny IV tina (1: 100, Abcam). B kayectse
BTOPUYHBIX aHTUTEN WCMONL30BafM aHTUTENA, KOHBHOIU-
poBaHHble ¢ dnyopoxpomamu: Alexa Fluor 488 (1: 1000,
Abcam, CLUA). Anpa knetok gokpawwusanu Hoechst 33258
(Sigma, CLLUA). Nlanee nposoanan MopdoOMETPUHECKOE WC-
cnefoBaHue MukpodoTorpadmii ¢ UCNOb30BaHUEM CUCTEMBI
KOMMbIOTEPHOTO aHanM3a MUKPOCKOMUYECKUX U300paxeHun,
cocTosiLen U3 MuKpockona Zeiss Fluoview CM FV300-IX70,
undpoBoii kKamepbl Olympus 1 nporpaMMHOro obecneyeHms
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C OTKPbITBIM MUCX0AHBIM KopoM Image) 1.53 (US National
Institutes of Health). B kaaoM cpese B naTM nonsx 3pe-
HWS OLeHMBanN CNefyloLLMe NOKa3aTenm: ONTYECKYH NioT-
HOCTb 3KCMpeccum, 3Ha4eHWe paccyMTLIBaNOCh aBToMaTHye-
CKM B COOTBETCTBMM C 3aKOHOM byrepa — JlambepTa — bepa;
MCMOMb30BaHME MHAMKATOPA, TaK Ha3blBaEMOW OMTUYECKOI
MNOTHOCTU BbIpaXkeHus (y. e.), ANA aHanM3a ONTUYECKMX
napamMeTpoB MuKpodoTorpaguin SBAAETCA NPUEMIIEMBIM,
MOCKOJIbKY W3MEPEeHWsi NPOBOAATCA MO aHanoruM Co CreK-
TpohOTOMETPUYECKMM aHann30oM; 061acTb 0THOCUTENTBHOMO
BbIPAYKEHNS, PAaCCUMNTLIBAETCS KaK OTHOLLEHME MIoLLan UM-
MYHOMO3UTUBHBIX KIIETOK K 06LUeil nioLiaam npenapara:

no3unTBHoe

S

obuas

lMocne Yero BLIMUCNAM CPeSHUE BEMMYMHBI UCCIIEAYEMBIX
rnoKa3sarenen.

Cratuctnyeckyro o6paboTKy MaTepuana npoBOAMY
C UCM0/b30BaHWEM CTaHAAPTHbIX METOA0B MaTeMaTUyecKoi
CTaTUCTMKKM 1 nporpaMmbl Jamovi 2.3.21. Onucanue Komm-
YeCTBEHHbIX [aHHbIX NpefCTaBNeHo B BUAE CpefHeBbIfo-
POYHOr0 3HauYeHWs, CTaHLAPTHOro OTKMOHeHus U 95 % po-
BepUTEsIbHOro MHTepBana B Buae M+ o (95 % [IN) u B BuAe

S%) = x 100.
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MefnaHbl (Me) n keaptunen @, n G, B hopmate Me [Q;; Q,].
[lns npoBepku runoTesbl 0 HOpPManbHOCTU pacrpepene-
HUA npuMeHsnn Kputepuu LWanupo — Yunka u Konmoro-
poBa — CMupHoBa. [1ns cpaBHEHMs HE3aBMCUMBIX BbIbOPOK
npuMeHsncs kputepuin CTblogeHTa (C nonpaBKkou Yanua, eciu
Bbinn pasnuyHble gucnepcuu) unm ManHa — YutHu B 3aBUCH-
MOCTM OT TUNa pacnpeseneHus.

PE3Y/IbTATbI

Bospact eHwuH (34,4 +4,8 n 32,5+4,7 ropa;
p = 0,240), macca nnauenTbl (611,3 + 128,11 610,6 + 141,81;
p =0,988), nnogoBo-nnaueHTpaHbin uHaekc (0,168 + 0,023
10,164 + 0,022; p = 0,636) u Mopdonormyeckue noxkasatesnm
MNaLeHTbI, XapaKTepU3YHOLLME COCTOSHUE BOPCUH, NMPU3HAKK
XPOHWYECKOr0 BOCMANIEHNS HAPYLLEHWS aHr1oreHesa u ne-
PUHATaNbHbIE PUCKM, HE UMENIN 3HAUYMMbIX Pasnnymii B U3-
yyaeMblIx rpynnax.

Mpu aHanu3e coctaBa COEAMHUTENBHOW TKaHW MaLeH-
Tbl 06HapYXeHbl pasnuns B BbIPAXKEHHOCTU (OMTUYeCcKas
SIPKOCTb) W NMOLAAN 3KCpeccun KonnareHos |-V Tunos.
Pesynbtathl npefcTaBneHbl B Tabnuue M Ha NocniefyLwmx
amarpammax (puc. 1).

Tabnuua. 3Kcnpeccys KoNnareHoB B MIaLEHTe HEHLLMH C 0XXUpeHneM
Table. Collagen expression in the placenta of obese women

pynna 1/ Group 1 (n=18) |

Mokasatensb / Indicators Ipynna 2 / Group 2 (n = 18) p
Konnaren | Tuna / Type | collagen
nowags skcpecemn, % / 64,70 + 2,88 58,29 + 3,54
. 0 (95 % [N/CI 63,27-66,13) (95 % L/CI 56,53-60,05) <0,001
Expression area, % (Me [Q;; Q) 65.29 [62,07; 66,90] 58,89 [54,91: 60,59]
OnTuyeckas sIpKoCTb, Y. €. / 83,78 = 4,88 76,78 £ 3,62
VHeCK: Y- €. 95 % QW/Cl 81,36-86,21 95 % QW/CI 74,98-78,58) <0,001
Optical brightness, c. u. (Me [Q;; G;]) ( 860,["]15 (80,46: 87,28] ! ( 750,1ﬂs [74,23: 78.67]
KonnareH Il Tuna / Type Il collagen
Mnowagp 3xkcnpeccun, % / 15,74 £ 6,92 8,33+ 4,37
b SKCMIpeccul, (95 % [W/CI 12,30-19,19) (95 % [W/CI 6,16-10,51) <0,001
Expression area, % (Me [Q;; Q) 16,39 [8,62; 20,52] 6,21 [5.30: 9,94]
OnTuyecKas SpKOCT, Y. €. / 10,38 + 5,22 2,74+ 5,27
VHeCK: Y- €. 95 % [WU/Cl 7,78-12,97 95 % QW/CI 3,12-8,36 0,008
Optical brightness, c. u. (Me [@;; @]) ( 18& [5.87: 15.19] ) ( ADU'[[I: [2,04: 6,19] )
KonnareH Ill Tuna / Type Ill collagen
Mnowab skcpeccun, % / (95 % ﬁﬁfé 233’202]—36 21) (95 % ﬁﬁﬁ:zl 325'2390—27 55) <0,001
1 0, . ’ ’ ' [} ]
Expression area, % (Me [Q;; Q) 36,10 [36,16: 36,52] 23.78 (20,58, 26,05]
Onmueckan ApHocTs, y. e. / (95 % 111149}68 i173'6937-21 57) (95 % ﬁﬁfé 1156é?65—22 12) 0521
Optical brightness, c. u. (Me [Q;; @;]) 18.99 [17.46: 21.45] 17,43 [15,29: 21,00] o
Konnaren IV tuna / Type IV collagen
Mnowaap skcnpeccuu, % / 9,64 + 1,43 13,25+ 3,14
. ' 95 % QW/Cl 8,91-10,38 95 % [I/CI 11,68-14,81 <0,001
Expression area, % (Me [Q;; Q) ( 9?3% [8,70; 10,58] ) ( 120,91 [12,06: 15.13] !
OnTieckas SpKOCTb, y. €. / (95 % ichil g '8653-6 49) (95 % éx)l%cil 2 ';73-7 45) 0,005
Optical brightness, c. u. (Me [@;; Q;]) 6105 93-’6 45]’ 6.96 [6 44_’7 78]’ !

lMpunoxcenue. QN — noseputensHbii utepsan. Note. Cl — confidence interval.
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Puc. 1. lnarpamMMbl 3KCrpecun KonnareHoB B NaLEHTe JKEHLUWH C 0XKMpeHNeM
Fig. 1. Diagrams of collagen expression in the placenta of obese women

KnnHu4eckue npuMepbl IMMYHOMUCTOXMMUYECKMX UCCe-
[0BaHWiA NpeacTaBneHbl Ha puc. 2.

BbIBO/bl

Mpn naToMop@onorMyecKkoM McciefoBaHWW MALEHT
B rpynne 6epeMeHHbIX C 0XKMpPEHWEM U B rpynne bepemeH-
HbIX C HOpPManbHbIM MHAEKCOM MacChl Tena AOCTOBEPHbIX
pasnuuuin 0bHapyxeHo He bbino. OfHaKo 6biy BbiISBAEHBI
cnefyrolwme 0cobeHHOCTH COCTaBa COEAMHUTENbHON TKaHH
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B MIaLieHTe y MaTepeli C CoNyTCTBYHOLLWM OXUPEHWUEM: YBe-
NMYeHne NpoayKumm KonnareHos |-l TMNOB K yMeHbLLEHNME
npoayKuuu KonnareHa IV tuna. Boisensemble UMX-meTonom
M3MEHEHMA COOTHOLLEHWS KOMIareHoB XapaKTepu3oBanu
bonee paHHue (yHKLMOHANLHO-MOP(ONOrMYeCKne U3Me-
HEHUs MNaLeHTbl, YeM Te, YTO BbISBMAITCA CTaHAAPTHBIMM
TUCTONOTNYECKUMN METOAMKAMK, B CBA3M C YeM MOrYT bbiTh
UCMOJb30BaHbl B KA4YECTBE NpeLUKTOPOB HebaronpusTHbIX
UCX0J0B BEpPeMEHHOCTM U OCNOKHEHUI B MOCTHATaNbHOM
nepuoge.
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e f g h
Puc. 2. KnuHnyeckue npumepbl UCCNELOBaHUA SKCMPECCHUM KONNareHoB B MaLeHTe: @ — 3KCMpeccus KonnareHa | Tuna B nnaveHTe
nauvenTku K. H., 34 ropa, UMT 32; b — 3kcnpeccus KonnareHa | Tuna B nnaueHTte nauneHtky A. 1., 20 net, UMT 21; ¢ — skcnpeccus
konnareHa Il Tuna B nnauenTe nauneHTku 0. B., 31 rop, MUMT 34; d — akcnpeccus KonnareHa Il Tuna B nnaueHTe naumentku A. C.,
32 ropa, UMT 23; e — akcnpeccus Konnarewa Il Tuna B nnaueHTe nauneHtku U. B., 30 net, UMT 29; f — akcnpeccus konnareHa
Il Tvna B nnaueHte naumentkmn B. M., 28 net, UMT 24; g — akcnpeccusa konnareHa IV tuna B nnaueTe nauuentku 0. B., 31 rog,
WMT 34; h — akcnpeccus konnareHa |V Tuna B nnaueHTe nauventku A. C., 32 roga, UMT 23. [lokpawwmsaHue snep DAPI, ysenuuenne x20
Fig. 2. Clinical examples of the studies on collagen expression in the placenta: a — expression of type | collagen in placenta of patient K. N.,
34y. 0., BMI 32; b — expression of type | collagen in the placenta of A. P., 20 y. 0., BMI 21; ¢ — expression of type Il collagen in the placenta
of patient 0. V., 31. 0., BMI 34; d — expression of type Il collagen in the placenta of patient A. S., 32 y. 0., BMI 23; e — expression of type Il
collagen in the placenta of patient I. V., 30 y. 0., BMI 29; f — expression of type lll collagen in the placenta of patient V. P., 28 y. 0., BMI 24;
g — expression of type IV collagen in the placenta of patient 0. V., 31y. o., BMI 34; h — expression of type IV collagen in placenta of pa-

tient A. S., 32 y. 0., BMI 23. Additional nuclear staining with DAPI, magnification x20

NO0NOSHUTENIbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHECNW CYLLECTBEHHbIN BKNAA
B pa3paboTKy KOHUenuuu, mpoBefeHWe MCCnefoBaHus U MoA-
FOTOBKY CTaTby, NMPOYAM U OL00OpUNM GUHaNbHY0 Bepcuio nepen,
nybnukaumei.

WUcTouHnk duHaHcupoBanua. ABTopbl 3asBnswT 06 oTCyT-
CTBWM BHELLHEro hvHaHCUpOBaHWs NpW NPOBEAEHUM UCCTIeL0BaHMS
¥ NOAroToBKe NybnmKkaumm.

KoHdnukT uHTepecoB. ABTopbl AeKIapupyHT OTCYTCTBUE SB-
HbIX M MOTEHLMaNbHbIX KOH(JIMKTOB UHTEPECOB, CBA3aHHbIX C Npo-
Be[leHHbIM MCCej0BaHUEM W MybnMKaLMeli HaCTosLLEel CTaTby.
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BnusHue HeanKoronbHoOU )KMPOBOﬁ bonesHU neyeHu
Ha penpoAyKTUBHYI0 GYHKLMIO B IKCNEPUMEHTE
T.B. bpyc ', A.A. Kanunmna ', A.B. banHoBa 2, P.B. Kopa6nes ', 10.C. Bpyc'

! CankT-MeTepbypreKuii rocyAapcTBeHHbIN NeanaTpUyecKuin MeMLIMHCKIA YHuBepcuTeT, CaHkT-MeTepbypr, Poccus;
2 OppeHa Tpynosoro KpacHoro 3xamenn MeanumHckui mHctutyT uM. C.U. TeoprieBckoro, KpbiMckuil heaepanbHblil yHuBepcuTeT
uM. B.. BepHaackoro, CuMdeponons, Poccus

AHHOTALNA

AxTtyanbHocTb. B HacTosLLee BpeMs BHUMaHWe CreLMannUCToB NpUB/EKAET B3aMMOCBSA3b HEANIKOTOMIbHOW XUPOBOM bonesHu
MeYeHn U pa3BUTME PenpoaYKTUBHBIX HAPYLLEHUA KaK Y MYXUUH, TaK W Y KEHLMH. [Ing nyyiuero noHAMaHus 3TMONOrUm 3TUX
COCTOSIHMI M MeXaHM3MOB NaToreHe3a paspabaTtbiBaloTcs 3KCNepUMeHTaNbHbIe MoAenn. Mogenb ¢ NpUMeHeHUEM runepKano-
PUIHON AMETbI, COAEpIKaLLel NOBbILIEHHOE KOIMYECTBO YrNIeBO0B, NPeACTaBneHa B AaHHOM UCCeA0BaHNM.

Lienb — n3yunTb BIMSIHWE HEeamnKOorobHOM XMUPOBOW 60N1e3HM NeYeHN Ha PenpoayKTUBHYIO QYHKLIMIO CaMOK KpbiC iuHmm Wistar.
Matepuanbl u Metoabl. ViccnegoBanue boino npoeeseHo Ha 30 Kpbicax-camkax mHum Wistar, Kotopble bbiin pasgeneHbl
Ha e rpynnbl. KpbiCbl KOHTPOMLHOM PYNMbl MOAYYanM CTaHLAPTHOE MUTaHME. Y KpbIC IKCMEPUMEHTANIbHOM rpynnbl BOC-
MPOM3BOAMIACE MOAESb HEAIKOr0JIbHOW XMpOBOI bonesHu neveHu. [ing BepuduKaumm gmardo3a B rpynnax oLeHuBanu us-
MEHEHWUA MacChl Tena MBOTHBIX, YPOBHel 06LLero xonectepuHa, TPUrAMLEPULOB U FOKO3bl. [locne YCTaHOBKM AMarHosa
K CaMKaM MO[CaXMBanu CaMLOB ANsl OLEeHKU GepTUIIbHOCTU CaMoK.

Pe3ynbratbl. CofepxaHue XMBOTHBIX Ha BLICOKOYTNIEBOAHOM AMETE NMPUBOAMIO0 K 0XKMPEHMIO CAMOK 3KCMEPUMEHTAIbHOI
rpynnbl. Y KpbiC C HEaNKOrofbHOM XMUPOBOW D0Ne3HbI0 MeYeHW 0BHapyXeHO LOCTOBEPHOE MOBBILIEHWE B KPOBU YPOBHS
obLLero xonectepuHa U TPUMNMLEPUAOB, a TaKKe MHOKO3bl. 3aperncTpUpoBaHO AOCTOBEPHOE YMEHbLUEHUE KONIMYECTBa
bepeMeHHOCTEN B rpynne C HeanKorosbHOW XMpOoBoW 60/1e3HbI0 NeyeHU. BbisSBNEHO TaKKe yMeHbLUeHMe Yucna ocobeil
B MOTOMCTBE.

BbiBogpl. PesynbraThl aKCMepUMeHTa CBUAETENLCTBYIOT, YTO HeasKoronbHas XupoBas 60ne3Hb neyeHn JOCTOBEPHO CHU-
aeT QepTUNIbHOCTb CaMOK N1abopaTopHBbIX KPbIC U YMEHBLUAET KONMYeCTBO 0cobeli B nomeTe. [laHHas Mopenb MoOXeT bbiTb
UCMOMb30BaHa AJ1S1 U3y4YeHUs NMPUYMH Pa3BUTUS 3aboseBaHus, a TaKKe ANS JyYLero NoHUMaHWs MeXaHW3MOB, JieXaLmx
B OCHOBE PENpPOAYKTUBHON AMCHYHKLMN Y NaALMEHTOB.

KnioueBble cnoBa: HeanKorosbHas Xuposasd Done3Hb neyeHu; renatos; cTeatorenaTut; becnnoaue; KpPbICbl.

Kak uutuposatb
Bpyc T.B., KannnwmHa A.A., banHosa A.B., Kopabnes P.B., bpyc 10.C. BansHWe HeanKkoronsHoM MpoBoit 601e3HM NeveHn Ha penpoLyKTUBHYI0 QYHKLMIO
B aKcnepumenTe // Neamatp. 2024. T. 15.N° 1. C. 37-44. DOI: https://doi.org/10.17816/PED15137-44

Pykonucb nonyyena: 11.12.2023 Pykonucb ogobpena: 17.01.2024 Ony6nukoBaHa: 29.02.2024
V-2
3KO®BEKTOP Cratba poctynHa no nvuen3un CC BY-NC-ND 4.0 International

© 3ko-BexTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/PED15137-44
https://doi.org/10.17816/PED15137-44

38

ORIGINAL STUDIES Vol. 15(1) 2024 Pediatrician (St. Petersburg)

DOI: https://doi.org/10.17816/PED15137-44

Influence of non-alcoholic fatty liver disease
on reproductive function in an experiment
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! Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia;
2 S.|. Georgievsky Order of the Red Banner of Labor Medical Institute, V.I. Vernadsky Crimean Federal University, Simferopol, Russia

ABSTRACT

BACKGROUND: Currently, the attention of specialists is drawn to the relationship between non-alcoholic fatty liver dis-
ease and the development of reproductive disorders in both men and women. To better understand the etiology of these
conditions and the mechanisms of pathogenesis, experimental models are being developed. A model using a hyperca-
loric diet containing increased amounts of carbohydrates is presented in this study.

AIM: The aim of this study is to study the effect of non-alcoholic fatty liver disease on the reproductive function of female
Wistar rats.

MATERIALS AND METHODS: The study was conducted on 30 female Wistar rats, which were divided into two groups.
The rats in the control group received standard nutrition. The non-alcoholic fatty liver disease model was reproduced in
rats of the experimental group. To verify the diagnosis in the groups, changes in animal body weight, total cholesterol,
triglycerides and glucose were assessed. After the diagnosis of non-alcoholic fatty liver disease was established, males
were placed with the females to assess the females’ fertility.

RESULTS: Keeping animals on a high-carbohydrate diet led to obesity in the females of the experimental group. In rats
with non-alcoholic fatty liver disease, a significant increase in the blood levels of total cholesterol and triglycerides, as
well as glucose, was found. A significant decrease in the number of pregnancies was recorded in the group with non-
alcoholic fatty liver disease. A decrease in the number of individuals in the offspring was also revealed.
CONCLUSIONS: The results of the experiment indicate that the use of a hypercaloric diet in rats causes the development
of non-alcoholic fatty liver disease. Non-alcoholic fatty liver disease significantly reduces the fertility of female labora-
tory rats and reduces the number of individuals in the litter. This model can be used to study the causes of the develop-
ment of the disease, as well as to better understand the mechanisms underlying reproductive dysfunction in patients.

Keywords: non-alcoholic fatty liver disease; hepatosis; steatohepatitis; infertility; rats.
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OPYTVHATIBHBIE CTATBN

AKTYAJIbHOCTb

B HacTosiee BpeMsi HeanKorosbHas xupoBas 6onesHb
neyenn (HAXKBIT) 3aHMMaeT IMAMPYIOLLLYIO MO3ULMIO B CTPYK-
Type 3ab0NeBaHuii MeYeHN M paccMaTpUBaETCA KaK MyJib-
TUCUCTEMHOE 3aboneBaHuWe, accoLMUpOBaHHOE ¢ MeTabonu-
yeckuM cuHapomoM [10, 12]. Kak usBectHo, MC BKtouaet
TaKkue NaTonorMyeckue COCTOSHUSA, KaK OXUPEHME, UHCYNN-
Hope3sucTeHTHOCTb (MIP), caxapHbii auabet 2-ro Tuna, runep-
JMNUAEMUIO U apTepUasbHyIo rUnepTeHsnto [24].

06wwasn pacnpoctpaHeHHocTb HAXKBI B Mupe B cpeaHeM
cocTaBnseT 25,24 %. Hanbonee Bbicokas pacrpocTpaHeH-
HoCTb Habnwopaetca Ha BmxHeM BocToke u B H0xHoi
Amepuke, Hambonee Hu3kas — B Adpuke [25]. Mo faHHBIM
Bcepoccuitckoro  anuaeMUoNorMyeckoro  MCciefoBaHus
DIREG 2 pacnpoctpaHenHocts HAXBI B Poccum coctasnset
37,3 % [9], a B Cankr-leTepbypre — 49,1 % [11].

OpHa m3 ocTpbIx NpobnieM y naumeHTok ¢ HAMBIT — Hapy-
LLEHWe penpoLyKTUBHON (YHKLMM, B TOM YKCTIE @HOBYIISITOPHBIN
MEHCTPYabHbIi LMKJ1, TUnepaHaporeHeMus, CUHAPOM Mofu-
KUCTO3HbIX ANYHMKOB, becrinogme [16]. Yactota becnnoaus
B rpynne xeHwuH ¢ HAYBI coctaBnseT 33,6 % no cpaBHeHMIo
¢ 18,6 % cpev XeHLWMH ¢ HopManbHoiA Maccom Tena [8].

TMNepUHCYNUHEMUA CTUMYSIMPYET CUHTE3 SUYHWUKOBbIX
aHLPOreHoB, a TaKXe MHrUbupyeT cekpeumto rnobynmHoB,
CBA3bIBAOLLMX MOJI0BbIE FOPMOHBI B MEYEHM, YTO MPUBOAMUT
K YBEJIMYEHMIO LMPKYNALMKM CBODOLHBIX aHAPOreHoB B Kpo-
BoToKe. [latonormyeckas WP mpu GepeMeHHOCTM MoxeT
CTaTb MPUYMHOWA Pa3BUTUA TeCTaLMOHHOTO CaxapHOro aua-
beTa, apTepuanbHON rMNepTeH3uy, NPUBECTU K NPEPbIBaHMI0
DepeMeHHOCTW. YBENMUMBAETCSA PUCK OCNOXHEHWUN U B Heo-
HaTafbHOM MepUOLE, YTO CBA3aHO C HapYLUEHUAMU pa3BU-
TMS nnoga, — runeptpodua u runotpodusa nnoga BCTpe-
YaeTCA Y XKEHWWH c natonornyeckoi VP cooTBeTCTBEHHO
B 2 1 B 3 pasa valle, YeM Y 3[0POBbIX KEHWMH [5].
KpoMe Toro, HakomneHue KUpOBbIX OTIIOMEHUI MOXKET Npu-
BECTW K TKaHEeBOW MMMOKCUW, MUTOXOHAPUANbHON AUCHYHK-
LW 1 PasBUTMIO OKUCIIUTENTBHOMO CTPECCa, MPUBOAMT K aK-
TMBALM NPOLIECCOB NEPEKMUCHOrO OKUCIEHUs Mnnaos [2, 7].

TeM He MeHee BAMSIHME JKEHCKWX MOJIOBLIX FOPMOHOB Ha
pa3BuTUe MeTabonMHecKMX HapyLLeHWi Y nauveHToK ¢ HAXKBI
He [10 KoHUa u3y4eHo. [lns rnyboKkoro u3yyeHns MexaHu3MoB
B3aumocsasn HAXBIT u penpofyKTMBHOM OMCOYHKLMM He-
06X0[MM MOMCK afleKBaTHbIX IKCMEpPUMEHTANbHBIX MOLENen.
B psane HayuHbIX MccnefoBaHui bBbina foKasaHa addeKTuB-
HOCTb BbICOKOKaNOpUAHOWA AUETHI C MOBbILIEHHBIM COLEpPXa-
HWeM yrneBoaoB («3anafHas auetar) [1]. Takas aueta npu-
BAMMKEHA K MUTaHWUKO COBPEMEHHOrO YeN0BEKa U CUUTaeTCs
Haubonee noaxopsiien ans mogenuposaHus HAXEI. Beino
TaKKe 0BHapyKeHo, YTO «aueTa KadeTepus» OTpULATENbHO
B/MSIET Ha PENpOAYKTUBHYID QYHKLMIO CaMOK, YMeHbLUas Ko-
JIN4ECTBO 0OLMTOB U TONLLMHY GONNMKyNspHoro cnos [3, 22].

Lene uccnedosaHusi — U3y4mTb BIMSHUE HEANIKOrOJIbHOM
JKUPOBO O0NE3HN NEYEHN Ha PenpoLyKTUBHYI0 GYHKLMIO Ca-
MOK KpbIC nmHun Wistar.
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Meavatp

MATEPUAJ1bl U METO/bI

Wccneposanue npoBeneHo Ha 30 camkax kpbic Wistar,
Maccoii Tena Ha MOMEHT BKJIl0YeHUs B uccnenosaHue 220-
240 1, Ha base Hay4HO-MCCNe0BaTeNIbCKON nabopatopum
Kadenpbl NaToNorMyeckon GU3MONorMK C KypcoM UMMY-
Honatonorun ®FBOY BO «CaHKkT-leTepbyprckuii rocyaap-
CTBEHHbIV NeaMaTPUYECKUA MESULMHCKUIA YHUBEPCUTET»
MwuHucTepcTBa 3apaBooxpaHenus Poccuiickon Mepepaumn.
HusoTHble nonyyeHbl u3 ®IYMN MK «Pannonoso» PAMH
(NeHuHrpapackas obnactb). MNepen HayanoM uccnefoBaHus
ero nnaH v CTaHAapTHbIE ONepaLMOoHHbIe NpoLesypbl Obiu
paccMOoTpeHbl U YTBEPAEeHbI JIOKaNbHbIM 3TUYECKUM KOMU-
TetoM ®OIBOY BO CMGIMMY MunsgpaBa Poccum (N2 09/04
ot 11.02.2022).

¥unBoTHbIe BbIM pasfeneHsbl Ha 2 rpynnbi:

1. «KoHTponb» (n = 15) — 340p0oBbIe, UHTAKTHBIE KPbICHI,
Yy KOTOpbIX MPOM3BOAMIM MCCNe0BaHWe NapaMeTpoB MeTa-
bonmsMa ana pacyeta QOHOBbIX, pedepeHCHbIX 3HAYEHMM
(«HopManbHble MoKa3aTenm).

2. «HAXBI» (n = 15) — Kpbicbl, KOTOPbIE Ha NPOTAXeE-
HWW BCEro 3KcnepuMeHTa B TeyeHue 30 [HeN B KayecTBe
KopMa nostyyanu OpuKeTbl, COLEpIKaLLME MULLEBLIE KOMIO-
HEHTbl B CriefyloLLMX COOTHOLeHusX (no Macce): 26 % be-
nok, 10 % xwBoTHbIN xup, 50 % dpykTo3a, 8 % uenntonosa,
5 % MuHepanbHble BellecTBa, 1 % BUTaMUHBI.

Yepe3s 30 AHeN YacTb KMBOTHbIX BbIBENU U3 IKCTIEPUMEH-
Ta (5 M3 KoHTposbHOM rpynnbl, 5 13 rpynnbl HAXKBI) ans
OLLEHKM napaMeTpoB MeTaboim3Mma.

B xone uccnepnoBaHus npousBoaunu MopdoMeTpuye-
CKYI0 OLEHKY M3MEHEHMs Macchl Tena 1abopaTopHbIX M-
BOTHbIX, OMOXMMUYECKWIA aHanMU3 OCHOBHbLIX MeTabonmnye-
CKWX MOKa3aTesieil KpoBM, MMCTONOMMYECKOe UCCef0BaHue
neyeHun. 06LLenpuHATEIMIA METOAAMM in Vitro onpepfensnu:
YpOBeHb TNOKO3bI, 0blero xonectepuHa (0X), Tpurnmue-
puaos (7).

[Ina oueHKM GepTUNBHOCTM K OCTaBLUMMCA KpbicaM
(n =10 u3 KoHTponbHow rpynnel, n = 10 u3 rpynnsl HAMXBI)
MoAcaXMBasu MHTaKTHbIX camuoB (no 1 camuy u 1 camke
B KNeTKy). Ha cnepylowmin feHb NpouM3BOAMAM Ma3oK U3
BNarajmiLa caMoK U GUKCMpOBanM HannumMe B HEM MUBbIX
CnepMaTo30MaoB (3TOT fieHb CYMTanM NepBbiM AHEM bepe-
MeHHocTy). Yepe3 21 fieHb (CpoK HopMarbHOM 6epeMeHHOCTH
Y KpbIC) PErucTpupoBai Y1C/o POAMBLLMX CAMOK M OLIEHMBa-
N1 KonnyecTBo ocobeli B noToMcTBe. Kpbichl Kaxaoi rpynnbl
Ha NpOTAXeHUU HepeMeHHOCTM NOJy4any NUTaHWe, CooTBET-
CTBYHOLLIEE WX [MeTe.

Cratuctnueckyto 06paboTKy AaHHbIX NPOBOAMM C NOMO-
Wwplo nporpammHoro obecneyexus SPSS for Windows 13.0.
CpaBHeHWe CpefHNX AaHHbIX HE3aBUCUMbIX BbIBOPOYHBIX CO-
BOKYMHOCTEMN BbIMOJHSANMN C NOMOLLbI0 t-KpuTepus CTblogeH-
Ta (MpW HopManbHOM pacnpefeneHun BapuaHT B BbibopKe)
un U-kputepus MaHHa — YuTHM (Mpu pacnpefieneHnu BapuaHT,
OT/IMYHOM OT HOpMasIbHOro). CTaTMCTUYECKM 3HAUYUMBIMM U3~
MeHeHus npuHuManu npu p < 0,05.
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Puc. 1. HeankoronbHas xupoBas 6onesHb nedyeHu (ayTonTar ne-
YeHM, OKpacKa reMaToOKCUNIMHOM W 303UHOM, YBen. x40). MoHo-
HyKJleapHas UHQUbTPaLMS

Fig. 1. Non-alcoholic fatty liver disease (liver autopsy, Hematoxylin-
eosin staining, magnification x40). Mononuclear cell infiltration
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Puc. 2. KonuuyecTBo ponMBLUMX CaMOK KpbiC B 3KCMEpU-
MEHTaNIbHOM M KOHTPONbHOW rpynnax. *0Tnamuma oT rpynnbl
«KoHTponb» [0CTOBEPHbI HA MPUHSTOM YPOBHE 3HAYUMOCTH
(p < 0,05). HAXBIN — HeankoronbHas xupoBasi 0051e3Hb NeYeHu
Fig. 2. The number of females rats who gave birth in the experi-
mental and control groups. *Difference from the “Control” group at
the established detection level (p < 0.05). NAFLD — non-alcoholic
fatty liver disease
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Puc. 3. KonnyectseHHoe cpaBHeHWe poamBluMXcs ocobeii B mo-
TOMCTBE Y 3KCMepUMeHTasbHO 1 KOHTpONbHOW rpynn. *0tanuns ot
rpynnbl «KOHTPOsb» [LOCTOBEPHBI HA MPUHSATOM YPOBHE 3Ha4MMOCTH
(p < 0,05). HAXKBI — HeankoronbHas »upoBas 6onesHb neyeHu
Fig. 3. Quantitative comparison of born individuals in offspring in ex-
perimental and control groups. *Difference from the “Control” group
at the established detection level (p < 0.05). NAFLD — non-alcoholic
fatty liver disease
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PE3YJIbTATbI

Mpn BocnpousseneHnn HAXBI y Kpbic akcnepumeH-
TanbHOM rpynnbl ObIIKM BbISBNEHbI XapaKTepHble NpU3Ha-
KW — BUCLiepaNbHOE OXUPEHWUE, TUMEpPrIIMKEMUS, OUCITU-
nuaemus.

Mocne 30-AHEBHOM TMNEPKaNOPUNHOMN, HACbILLEHHOW
yrneBoAammn aueTsbl y xuBoTHbIX rpynnbl HAXBIT Habnopa-
nocb yBenuyeHne Maccbl Tena Ha 19 % (300 + 10 r) no cpas-
HEHWIO C KOHTpONbHOI rpynnoi (260 + 7 1) (p < 0,01).

OcHosy natoreHesa HAMBIT B ucnonb3yemoit B uccne-
L0BaHUM MOJENM MOPaXeHWUs NeYeHn cocTaBnseT rnybokoe
HapylLeHWe NuNuAHoro obMeHa c pa3BUTMEM ruUmepxone-
CTEPUHEMMU W TUMEPTPUINULEPULEMUN. AHANU3 OCHOBHbIX
BMOXMMMYECKMX MapaMeTpoB KPOBM BbISBWN CTaTUCTUYe-
CKM 3Ha4MMOe NoBblLeHUe YpoBHS T y KMBOTHBIX 3KCne-
pumeHTanbHoi rpynnbl (1,13 + 0,53 mMMonb/n) Ha 24 % no
cpaBHeHMO ¢ KoHTponeM (p < 0,01). Peructpuposanu
TaKXKe CTaTUCTUYECKM 3HauuMoe mMoBbileHne ypoBHs OX
(2,52 + 0,7 MMonb/n) Ha 45 % (p < 0,05) 1 ypoBHA rNOKO3bI
(7,25 £ 1,1 mmonb/n) Ha 42 % (p < 0,05).

MMcTonornyeckoe MccnefoBaHWe TaKke MOLTBEPAMIIO
Pa3fNYHyI0 CTEMEHb BbIPAXEHHOCTU MOPAONOTUYECKUX W3-
MEHEHUIA B 3KCMEPUMEHTANIbHOM W KOHTPOJIbHOM rpymnnax.
Y wuBotHblx rpynnsl HAXBIT Ha ructonornyeckux npena-
paTax MeyeHu perucTpupoBanu MOHOHYKNIeapHyl UHGWIb-
Tpaumio, TMNEpeMUI0 CUMHYCOMAOB, HapylieHue bBanoyHom
CTPYKTYpbI (puc. 1). B akcnepumMeHTanbHon rpynne ¢ HAXBI
Habntopanach KpynHoKanesibHas XvpoBas AuUCTpodus, Ko-
TOpas XapakTepu3oBanacb HaJMYMEM KPYMHbIX JIMMMOHBIX
Kanefb B LMTOMMa3Me renatouMTOB CO CMELLEHWEM sffpa
K nepudepumn KNeTky.

Mo npowecTBumn 21 AHs, Nocne TOro Kak K 0CTaBLUMMCA
KpbicaM Bbin noAcaxeHbl MHTaKTHbIe caMubl, bbi1o nony-
YeHO MOTOMCTBO. B pesynbTate pasBMBLUMXCSH TSKENbIX
MeTaboNMYecKnX HapylleHuii B rpynne xuBoTHbIXx HAMXB
cnocobHOCTb K ONnoAoTBOpeHUI0 cHu3unack Ha 80 % o
CPaBHEHMIO C KOHTPOsbHOM rpynnoii. Bce Kpbickl (100 %)
KOHTpONbHOM rpynnbl 3abepemeHenn (n = 10), U3 rpynnbl
HAXBI (n = 10) — nnwsb 2 (20 %) (puc. 2).

Y aByx poamslumx Kpbic u3 rpynnbl HAXBI poaunocs
Mo 4 KpbiceHKa. B KOHTpONbHOI rpynne KONMYeCTBO KPbICAT
B NOTOMCTBE cocTaBusio 9 + 2 ocobm (puc. 3).

ObCYXOEHWUE

Wcnonb3oBaHue QpyKTO30MHAYLMPOBAHHOW Momenu
HAMBI npuBoomno K pasBuTMIO OCHOBHbIX KOMMOHEHTOB
MeTtabonuueckum cuHapomom: HAMKBI, oxupenuio, auc-
JIMMUEEMUM, MHCYNIMHOPE3UCTEHTHOCTU. KaK u3BecTHo, Me-
TabonmaM (pyKTO3bl 3HAYUTENBHO BAIMSIET KaK Ha JUMUA-
Hblii TOMe0CTas, TaK M Ha 00MeH rtoKo3bl [14, 19]. TMpuem
(pyKTO3bl YCUNMBAET NIUNOreHE3 de Novo B renaTouuTax, Yto
NPUBOLUT K HaKOM/IEHWIO CBOBOAHBIX UPHBIX KucaoT (CHK)
[4,7].
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Y MBOTHbIX 3KCMEPUMEHTaNbHOW Tpynnbl passuiach
TUNepriavKkeMms, BCIeACTBUE Pa3BUTUS MHCYIMHOPE3UCTEHT-
HocTh. OHa MoXKeT BbITb Bbi3BaHa CHUXEHWEM KaK YyBCTBU-
TENbHOCTU KIETOK-MULLEHEN K UHCYNIMHY, TaK W pPeLenTopoB
uHcynmHa [13]. TunepTpodmsa KMPOBOI TKaHM COMPOBO-
AQETCA CHUXEHUEM NMPOLYKLUMM NPOTUBOBOCTANUTENBHOMO
a[IMNOHEKTUHA W YBEIMYEHMEM NPOLYKLMM NPOBOCMANUTESb-
HbIX (aKTopa Hekpos3a onyxonu anbda, MHTEpReiKuHa 6,
NenTUHa, Pe3NCTMHA, KOTOpble CHUMKAKT YyBCTBUTESb-
HOCTb TKaHeil K WHCynuHy. [pedplgyline 3KCMEpUMEHTH
TaKXKe [O0Ka3blBalOT Pa3BUTME MHCYIMHOPE3UCTEHTHOCTY
y #uBoTHbIXx ¢ HAXBI [1, 17]. EcTb faHHble, NoATBEPK-
LaloLLMe YBEMUEHME YMCIa anonToTMYecKux (onuKynoB
y Kpbic ¢ HAXKBI1 no cpaBHEHWO C KOHTPOMbLHOM rpynmnon
[6, 15].

AHanus nonyyeHHbIX AaHHbIX MO3BOMAAET cAenaTbh
3aK/IIOYEHNE O CHUXKEHUW (epTUNIBHOCTM CaMOK KpbiC
¢ HAXBI, 0 4eM cBULETENLCTBYET CHUMKEHME KONIMYECTBA
POAMBLUMX CaMOK, a TaKKe YMeHbLUeHne yucna ocoben
B MOTOMCTBE.

PesynbTaThl HACTOALLEr0 3KCMEpPUMEHTa KOppenupyloT
C [aHHbIMKU KIMHWUYecKuX uccneposanui [7, 18, 20]. Mexa-
HU3Mbl 3aBUCMMOCTM CHIKEHWA epTunbHocTn npu HAMKET
C/OXHbI U MHOrO(aKTOPHbI: FOPMOHASbHbIE U3MEHEHUS MO-
ryT NPUBECTU K aHOBYMALMMW, CHUXEHUIO Ka4yecTBa 00LMUTOB
11 BOCMIPUMMYMBOCTY 3HZ0MeTpUSA. OLHUM 13 MexaHU3MOB Mo-
BPEXAEHWUS OpraHesT 00LMTOB ABASETCS JIMMOTOKCUYHOCTD.
N3bbiTok CHK HakannuBaetcs B Buge Tl B agunouuTtax,
e OHW OKa3biBAlOT MOBPEXAatollee AelCTBME Ha KIETKW.
Mpy CHUMXEHMM CNOCOBHOCTU afMMOLMTOB aKKyMyMpOBaTh
TI, CHK KoHUeHTpupyloTCS B Lpyrux TKaHSX, B YacTHOCTM
B 00LMTaX, OKasbiBas ToKcuyeckoe Aevictaue [18, 23]. CHK
MOBBLILLIAKT KOJIMYECTBO aKTMBHBLIX OpPM KMCNOpOLa, KOTO-
pble CMOCOBHBI BbI3bIBaTh OKUCIIMTENbHBIA CTPECC MUTOXOH-
apwi [7, 21].

Hepeako y »eHwwuH ¢ HAXKBI anarHoctupyioT cuHapom
MOJIMKUCTO3HBIX SIMYHWKOB, HELOCTAaTOMHOCTb JIIOTEMHOBOW
(asbl MEHCTpYanbHOr0 LMKNA, TMPCYTU3M, BUPUNIM3aLMIO,
rMNepniacTMYeckue NPoLEecchl 3HAOMETPUSA C NOBbILLEHHBIM
PUCKOM pa3BUTKA paKa sHLoMeTpus. Bce 3t cocTosiHus oT-
puLaTenbHO BMAKOT Ha depTunbHoCTb [20].
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BbiBOAbl

PesynbTaThl HacToslLero MccnefoBaHus MOATBEpPHa-
I0T, YTO MCMOMb30BaHWe TUMepKanopUMHON, HaCbILLEHHOW
yrneBofamMun AMeThbl y Kpbic NpuBoAmMT K passutuio HAXKBIT,
OCHOBHbIMW MPOSIBIIEHUAIMU KOTOPOW SBNIAKOTCA: BUCLIEpab-
HOE OXMpPEHMWE, OUCIMMUAEMUSA, UHCYSIMHOPE3UCTEHTHOCT,
runepriavkemMms. [laHHas aveTa MaKcUManbHO NpubamxeHa
K COBPEMEHHOMY NUTaHWI0 60MbLLIMHCTBA NIOLEN.

PesynbTaTbl aKCmepuMeHTa [4OKasbiBalOT, YTO pasBuTHe
HAXBI oka3biBaeT HeraT¥BHOe BAMSIHME Ha PenpoLyKTUB-
HYI0 QYHKLMIO CaMOK NabopaTopHbIX KpbIC, YTO BbISBNSET-
CS B CTAaTUCTMYECKM 3HAUMMOM CHUMEHUM Yucria bepeMeH-
HOCTe# B 3KCMEPUMEHTAIbHOM Tpymmne W YMeHbLUEHUM Yncha
ocobei B noToMcTBe poamBLUMX caMoKk ¢ HAXKBI.

lpumensiemas B uccneposavum Mogens HAMBI moxet
ObITb MCNONb30BaHa ANS AaNIbHEMLLEND U3YYEHNS ee BIISHUS
Ha pernpojyKTUBHYID CUCTEMY, a TaKXKe [N UcciefoBaHus
MoTeHLManbHbIX NOAX0A0B K NPO(UNAKTUKE M NeYeHMI0 BO3-
HUKaIOLWMX MeTaboIMUYeCKUX HapyLIEHWIA.

AOMO/THUTENIbHASA UHOOPMALIUA

Brknap aBTopoB. Bce aBTOpbl BHEC/IM paBHbIiA BKAJ, B pa3pa-
BOTKY KoHLienumu, NpoBefeHNe UCCNe0BaHUA U MOATOTOBKY CTa-
TbW 1 0806pKAM GUHaNBHYIO Bepcuto nepes nybnukauyen.

KoHdnukT unTepecoB. ABTopbl AeKnapupyloT OTCYTCTBUE SIB-
HbIX 1 MOTEHUMaNbHbIX KOHJIMKTOB MHTEPECOB, CBA3aHHBIX C My-
OnMKaLmelt HacTosLLLeN CTaTby.

WcTouHuk dmHaHcupoBaHUs. ABTOpbI 3a8BNAKOT 06 OTCYTCTBUM
BHELUHero GuUHaHCMpOBaHWUA NPy NPOBELEHUN UCCIIEA0BAHMS.
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JleTepMUHaAHTbI BO3MOXXHbIX BOCNAMUTENIbHbIX
noBpeXXaeHU MMOKapAa NpU OCTPbIX KULIEYHbIX
UH(PeKUUAX y aeten

H.B. Tonuap "2, K.[I. Epmonenko 2, C.H. Yynposa "2, C.I". [puropbes 23,
[1.B. ®eokructosa ', H. Mutepes '

! CeBepo-3anaiHbiil rocy1apCTBeHHbI MeAULMHCKMA YHuBepcuTeT uM. W.W. Meunmkosa, CankT-TeTepbypr, Poccus;
2 leTCKUI HayYHO-KIMHUYECKNIA LIeHTP MHAdEKLMOHHBIX 6onesHelt, CankT-Metepbypr, Poccus;
% BoeHHo-MeauLMHCKas aKanemus uM. C.M. Kuposa, Cankr-Metepbypr, Poccus

AHHOTALNA

AxTtyanbHocTb. KapavoMuonaTum HeKOpOHapOreHHOM NpUPOAbLI, BKIUash BOCMANUTENbHYI, OTHOCAT K OJHOM U3 BeAyLUMX
MPUYMH MHBaNMAM3ALMM U CMEPTHOCTY fleTel U B3pocnbix. BocnanutenbHas kapamoMuonatus B 6oMbLUMHCTBE Cy4aeB ABNs-
€TCA UCX00M MUOKApAWTa B pe3ysibTaTe NpsSMOro areHT-3aBUCMMOr0 NOBPEXAEHUA MUOKAPAA UM ayTOMMMYHHbIX peaKLui
MpyW OTCYTCTBUM FEHETUYECKON NPeApPacnoNioXeHHOCTM.

Lienb — Ha 0CHOBe KJIMHUYECKOI OLIEHKU M3MEHEHWIA CepAeyHO-COCYANCTON CUCTEMbI pa3paboTaTb AUCKPUMMHAHTHYIO MO-
LeNb Ans NpeAcKasaHus BO3MOXHOCTU MOBPEXAEHUIA MYOKapAa BOCMAIUTENIbHOMO reHe3a Npy OCTPbIX KULLEYHbIX MHOEK-
UMSX y AeTen.

Martepuanbl U MeToabl. B oTaeneHnn kuweyHblx uHbeKumiA [leTCKOro Hay4YHO-KIIMHUYECKOro LieHTPa MHAEKLMOHHBIX 6o-
ne3Hent ®MBA Poccum B nepuog, 2020-2022 rr. nocneaosatesibHo Habnopanu 33 pebenka B Bospacte oT 1 Mec. ao 13 net
C OCTPbIMU KULLEYHBIMW MHBEKLMAMM Pa3INYHON 3TUONIOMUM, Y KOTOPbIX N0 AaHHLIM KIIMHUKO-11abopaTOpHOro U MHCTPYMeH-
TanbHOro 0bcnefoBaHNs BriepBble B XM3HU BbISBASIN U3MEHEHWS CePAEYHO-COCYANCTON cucTeMbl. Beibopky dopmupoBanm
C MOMOLLbI0 aNropuTMa AMarHOCTUKW BOCMANIUTENbHbIX MOpaXKeHU MUOKapAa B bannax, no cyMMe KOTOpbIX ienanu 3aKio-
YeHue 06 OTCYTCTBMM WM HaNMYKUW TAKOBbIX, YTO MO3BONMIO BbIAeNUTb rpynny 1 (n = 24) v rpynny 2 (n = 9) coOTBETCTBEHHO.
Y Bcex AeTeii NPOBOAMIN 3TUOOMMYECKYH) AMArHOCTUKY OCTPbIX KULLIEYHbIX MHAEKLMIA, OLLEHUBANM KIIMHUKO-NabopaTopHble
LaHHble, pe3ynbTathl 12-KaHanbHOW 3MEKTPOKApAMOrpaMMbl, TPaHCTOpaKanbHOW 3xoKapauorpaduu. BbisBnsnu pasnu-
uua B rpynnax c NOMOLLbIO KpuTepus Xu-KkBagpart lupcoHa u Kputepus MaHHa — YWUTHM, KOTOpbIE CYMTaNM LOCTOBEPHBLIMY
npu p < 0,05. Micnonb3oBanu MeTOA AMCKPUMUHAHTHOTO aHanu3a.

Pesynbtathl. OyHKLMOHANBHBIM CUCTONMYECKUN LYM M MOBbILIEHWE Kapauocneunduyeckux GepMeHTOB OTMeYanu pexe
B rpynne 1, yem B rpynne 2 (4,2 %; 22,2 % v 67 %; 100 %). N3 natonornyeckux IKM-usMeHeHwit Habnogany HapylueHus
npouecca penonspusaumnn (16,7 % n 33,3 % coOTBETCTBEHHO). 3HAUYMMbIX U3MEHEHUIA MO [LaHHBIM TPAHCTOPaKaNbHON 3X0-
Kapavorpaduu He BbisiBNEHO. BupycHas 3TMonorus ocTpbix KULWIEYHbIX MHEKUMI foMuHMpoBana (79,2, 88,9 %). ViaMeHeHus
B reMorpaMMe XapaKTepu3oBaNucb BbICOKOM YacToToii neikoumtosa B rpynne 1 (29,2 %; 0 %) u nelikoneHuu B rpynne 2
(4,2 %; 22,2 %). B rpynne 1 otMeyanach bonee BbicOKas yactoTa Hetpodunesa (79,2 %; 44,4 %), nanouKosLepHOro casura
(62,5 %; 22,2 %), TpomMboumTosa (29,2 %; 0 %), numdoumToneHum (95,8 %; 55,6 %; p < 0,05), MoHoumTo3a (8,3 %; 0 %); no-
BblLeHus C-peakTuBHoro benka (41,7 %; 33,3 %), anaHuHamuHoTpaHchepasbl (29,2 %; 11,1 %), MoueBuHbl (29,2 %; 11,1 %),
neiikountypun (16,7 %; 0 %).

BbiBogbl. KnuHuyecKas oLeHKa W3MEHEHUI CepAeYHO-COCYAMUCTON CMCTEMbI MPU OCTPbIX KULIEYHbIX MHEKLMAX Y AeTeld
C MCNONb30BaHUEM AWUCKPUMMHAHTHON MOJENN MO3BOJISIET C BLICOKOW BepoATHOCTbio (95,7 %) UCKMouMTb NOBpeXAeHNs
MWOKapAa BOCMaNWUTENTbHOM0 FeHe3a, YTo MMeeT NPaKTUYeCKoe 3HayeHMe.

KnioueBble cnoBa: U3MeHeHMA CEp,U,E‘-IHO-COCY,U,VICTOVI CUCTEMbI; OCTPble KNLLIEYHbIe VIHd)EI-(LWIVI; neTu; ANarHoCcTuKa.
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Determinants of possible inflammatory myocardial
damage in acute intestinal infections in children
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Stepan G. Grigoriev % 3, Darya V. Feoktistova !, Nikol Miterev''
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ABSTRACT

BACKGROUND: Non-coronary cardiomyopathies, including inflammatory cardiomyopathies, are one of the leading
causes of disability and mortality in children and adults. Inflammatory cardiomyopathy in most cases is an outcome of
myocarditis as a result of direct agent-dependent myocardial damage or autoimmune reactions in the absence of genetic
predisposition.

AIM: On the basis of clinical assessment of cardiovascular system changes, to develop a discriminant model to predict
the possibility of myocardial damage of inflammatory genesis in acute intestinal infections (All) in children.
MATERIALS AND METHODS: In the Intestinal Infections Department of the Children’s Research and Clinical Center for
Infectious Diseases of FMBA of Russia in the period 2020-2022, 33 children aged from 1 month to 13 years with All of
different etiology were consecutively observed, in whom, according to clinical, laboratory and instrumental examination
data, for the first time in their lives, changes in cardiovascular system were detected. The sample was formed using an
algorithm for diagnosing inflammatory myocardial lesions in points, the sum of which concluded that there were no or
presence of such, which allowed us to identify group 1 (n = 24) and group 2 (n = 9), respectively. Etiological diagnosis of
acute intestinal infections was performed in all children, clinical and laboratory data, results of a 12-channel electrocar-
diogram (ECG), transthoracic echocardiography (EchoCG) were evaluated. The differences in the groups were revealed
using the Pearson chi-squared test and the Mann—Whitney test, which were considered reliable at p < 0.05. The method
of discriminant analysis was used.

RESULTS: Functional systolic noise and increased cardiospecific enzymes were observed less frequently in group 1
than in group 2 (4.2%; 22.2% and 67%; 100%). Of the pathological ECG changes, violations of the repolarization process
were observed (16.7%; 33.3%). No significant changes in the Echo-KG were detected. The viral etiology of acute intes-
tinal infections dominated (79.2%; 88.9%). Changes in the hemogram were characterized by a high frequency of leu-
kocytosis in group 1(29.2%; 0%) and leukopenia in group 2 (4.2%; 22.2%). In group 1, there was a higher frequency of
neutrophilosis (79.2%; 44.4%), rod-shaped shift (62.5%; 22.2%), thrombocytosis (29.2%; 0%), lymphocytopenia (95.8%;
55.6%; p < 0.05), monocytosis (8.3%; 0%); increased C-reactive protein (41.7%; 33.3%), ALT (29.2%; 11.1%), urea (29.2%;
11.1%), leukocyturia (16.7%; 0%).

CONCLUSIONS: Clinical evaluation of cardiovascular system changes in children with acute intestinal infections using
a discriminant model allows to exclude myocardial damage of inflammatory genesis with high probability (95.7%), which
is of practical importance.

Keywords: changes in the cardiovascular system; acute intestinal infections; children; diagnostics.
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OPYTVHATIBHBIE CTATBN

AKTYAJIbHOCTb

Kapavomvionatim HeKopoHaporeHHoW NpUpPoAbl, BKITOYas
BOCMANMTENbHYK, OTHOCATCA K OAHOW M3 BefylwuX MpUYnH
WHBaNMAM3auMu U CMepTHOCTU [ieTeid M B3pochbiX. Bocna-
nuTeNbHasA KapauMomuonatus B 2/3 cnyyaeB npefcTaBnseT
cobon ucxon MMOKapauTa B pesynbTaTe MPAMOr0 areHT-
3aBUCUMOr0 MOBPEXAEHUS MUOKApAA WAW ayTOUMMYHHbIX
peaKuMi Npu OTCYTCTBUM FEHETUYECKOW NpeapacnosioKeH-
Hoctm [6, 14]. MKB-10, npennoxeHHas B 1989 r., wndpyet
KapAMOMMONaTHIO MPY MHBEKLIMOHHBIX bonesHsx Kopom 143.0
B pybpuke «[lpyrve bonesnu ceppua». TepMuH «Bocnanm-
TeNbHas KapauoMuonatus» ucnonb3ytot ¢ 1997 r. ansa obo-
3HayeHMsl MHDEKLMOHHBIX NMOPAXeEHUI MUOKapAa W UX no-
cneacteun [12]. B 2006 r. rpynna akcneptoB AMepuKaHCKoM
accoumaumm cepaua npeanoxuna 0THECTU BOCMANUTENbHYIO
KapAMOMMONaTUI0 HapAZY C MMOKapAUTOM K rpynmne nepeuy-
HbIX NpUobpeTeHHbIX Kapanomuonatuii [13].

CerofHa XOpOLLO W3BECTHO, YTO MOpaXKEHUs MUOKapAa
BCTPEYaloTCs MpU MHGMEKLMOHHBIX 3ab0NeBaHNSAX PasfMYHO
atmonormm [4, 10]. OcTpbiii MMOKapaUT CONPOBOXAAET OKOJO0
2 % Bcex Cy4aeB OCTpbIX PecnMpaTopHbix 3aboneBaHui [2].
Y neTen ¢ ocTpbIMU KuLeYHbIMM MHbeKumaMu (OKN) namere-
Hus cepaeyHo-cocyamctoii cucteMbl (CCC) Toxe He sBnstoTCA
peaKocTbio [8]. KnuHMYeckue cuMNTOMBI HETSKENbIX AUCTPO-
duyeckmx n BocnanutenbHbix npoueccoB CCC npu OKWN y pe-
TEN HeYeTKWEe M Mano creundnyHble, BOBLUMHCTBO ClyyaeB
MWOKapauTa NpoTeKaeT B JIErKUX U CTepTbIX GopMax, YTo 3a-
TPYAHSET CBOEBPEMEHHY0 NOCTAHOBKY AnarHo3a [9]. lpu atom
BbICOKOTEXHOJIOMMYHbIE METOAbI, M03BOASOLLME AnddepeHLU-
poBaTb MaToNoruio Cepailia — YNbTPa3BYKOBbIE MCC/EL0BaHMS
C BO3MOXHOCTbIO JEHCUTOMETPUM Y4aCTKOB MMOKapaa, Mar-
HWUTHO-PEe30HaHCHas ToMorpadmsa ¢ KOHTpPacTMpOBaHWEM Na-
paMarHUTHbIMK NpenapaTamm, 3HA0MUOKapAKabHas bruoncus
W Ap., 4acTo MaofoCTyMHbI UM He 0MpaBAaHbl Mo BOMpocaM
be3omacHoCTM KX Mcnonb3oBaHuA Yy aeteit [2]. B 1o e Bpe-
MA u3MeHeHus CCC, Takue Kak npexofALmi CUCTONMYECKMiA
LUyM B OCTPOM Nepuofe MHbeKLMW, bpapmnKapams B nepuose
PEKOHBaNECLIEHLMM, NOBLILLEHME YPOBHA Kapauocneumouye-
CKUX (hepMEeHTOB B CbIBOPOTKE KPOBW, MOMYT TPAKTOBATLCS KaK
MPOSIBNEHNS MUOKAPAMTa, X0TS, MO CYTH, SBNAIOTCA peaKLyei
Ha MHMEKLMOHHO-BOCNANMTENbHBIN MPOLIECC M NPOXOLAT bec-
cnepHo [1]. Bonpoc auddepeHumanbHon AUarHoCTUKA U3Me-
HeHuin CCC BocnanuTeslbHOro MpOMCXOXAEHWA U TPaH3WUTOp-
HbIx peakumn CCC npu OKW y peten BecbMa aKTyaneH.

Liese pabombl — Ha 0CHOBE KIIMHUYECKOM OLIEHKY U3Me-
HEHWUW CepAeYHO-COCYAMCTON CUCTEMBI pa3paboTaThb AUCKpU-
MWHAHTHYI0 MoLeNb Ans NpefcKa3aHus BO3MOXHOCTU No-
BPEXAEHWU MUOKapAa BOCMAIUTENBHOrO reHe3a npu oCTpbIix
KMLLEYHbIX UHDEKLMAX Y AeTEN.

MATEPWUAJIbI U METOAbI

B otoeneHnn KuweyHblx MHQeKuMin [leTcKoro HayyHo-
K/IMHUYECKOTO LEHTPA MHGMEKUMOHHbIX 60ne3Heii OMBA

Tom 15,N° 1, 2024

00l https://dai.org/10.17816/PED15145-53

Meavatp

Poccuv B neprog, 2020-2022 rr. nocnepoBatenibHO Habato-
namm 33 pebeHka B Bo3spacTe ot 1 mec. go 13 net ¢ OKU
pa3nuyHoii atmonoruu. Mo hakTy HanuMumMa unu oTCyTCTBUS
u3meHeHni co cTopoHbl CCC aeTu bbiny nofenexsl Ha 2 rpyn-
nbl. lepByto rpynny coctaBunu 24 pebeHKa, y KOTOpbLIX MO
[aHHbIM KIIMHUKO-N1abopaTopHOro U MHCTPYMEHTasbHOro 06-
cnepoBaHua He BbisBun naMeHenuss CCC. Bo BTopyto rpyn-
Ny BKJIIOYEHBI IETU C BMEPBLIE B XMW3HM BbISIBNEHHBIMU NpK-
3Hakamu nopaxenus CCC (9 peten). B BbibopKy He Bxoannm
MaumeHTbl, UMeBLUME BPOXAEHHbIE MOPOKY CepALa, a TakKe
nepeHecLLmMe paHee nopaXKeHus cepALa BOCMANUTENTBHON I
ayTOMMMYHHOW NpUPOAbI.

Mpn dopmmpoBaHuM BLIDOPKM WUCMONb30BaNM METO
AMarHoCTUKM MopaxkeHuit Muokappaa y aetein [9]. CornacHo
LaHHOMY METoAy KJIMHUYECKUMU NpU3HAKaMU U3MEHEHMUI
CCC cuntanu: npurnyLLeHne TOHOB CepALA, HannuKe LUYMOB,
Taxu- uu bpagukapanio (He COOTBETCTBYIOLLMX BO3pacTy,
(a3e 3aboneBaHmMs, IMOLMOHANIBHOMY COCTOSHUIO), apTepu-
anbHYK TMNOTEH3UI0, NPOSBNIEHUS CEPLLEYHON Hep0CTaTou-
HocTn |I-IIl cTenenm TsXecT (3aCTOMHbIE XPUMbl B JIEMKMX,
MacTo3HOCTb UMW OTEYHOCTb, FrenaToMeranus).

JKI-nokasatenammn nsmeHennin CCC cumntanu: BnepBble
BbIIBJIEHHbIE HApYLUEHWA pUTMa cepaua U MpoBOAMMOCTMH,
HapyLLEeHUs NpoLecca penonspu3aLmnm, CHUXKEHUE BOSIbTaxa
3ybuoB KoMnnekca ARS. IxokapanorpapuyeckuMm nNpusHa-
Kamu n3MeHeHuii CCC cumtanm cHueHue dpakumm Bbibpoca.

Broxummyeckummn nokasatensmu usMeHenun CCC cny-
XUIIM NOBBILLEHHbIE 3HAYeHWsa Kapamuocneuuduyeckux dep-
MEHTOB B CbIBOPOTKE KpoBM — MB-dpaKumm KpeaTMHKUHa-
3bl (MB-KK), naktataernaporeHassl (J14I), acnaparuHoBom
TpaHcamuHasbl (ACT); anaHuWHoBOM TpaHcamuHasbl (AJTT),
yBenuyeHue otHowenus ACT/ANT >1,75.

MockonbKy 60bLUMHCTBO Npu3HaKoB u3meHeHni CCC npu
MH(EKLMOHHBLIX 3aboNieBaHMsAX Y AeTen Mano crneumduyHo,
a OT[eNbHble U3 HUX COOTBETCTBYKT BapuaHTy HOPMbI UIK
UMetoT BYHKUMOHaMbHbIN XapaKTep, ONpeAeNsin 3HaUMMOCTb
CMMMTOMOB MaToNIOrUM MUOKapAa, OLeHuMBas ux B bannax
ot 0 go 3, 3ateM Bblumcnann obwyw cymmy bannos [2].
Mpw 310M Ha 1 6ann oueHnBanu Ntobble U3 CreayOLLMX Npu-
3HAKOB W/IM UX COYETaHUS: MpUrNyLLEHUe TOHOB Cepaua,
HanuMuue LWyMoB, Taxu- WK bpaguKapanio, apTepuasnbHyo
TUNOTEH3MIO, MPOSBIEHWA CepLeYHON HefoCTaTOuHOCTY
[I-1ll cTenenu TXKeCTH, HapyLLeHUs puTMa cepAaLa 1 NpoBo-
OMMOCTH, HapyLUeHMs mpoLiecca penoispu3aLmm, CHUXKEeHNe
BOJIbTaXKa 3ybLoB KoMnniekca (RS, NoBbiLLEHWe ABYX U3 TpeX
OroxuMmyeckux nokasatenen — MB-KK, JIAI, ACT/AJT.
Ha 2 6anna oueHuBanu cHuxeHne ¢pakumm Bbibpoca, Ha
3 banna — noBbllleHUe Tpex BUOXMMMYECKMX MOKasaTe-
nen — MB-KK, NAr, ACT/AT.

CymMa bannoB He 6onee 3 cooTBeTCTBOBAA OTCYTCTBUI
MWOKapAManbHbIX MOBPEXAEHUA BOCMANUTENIBHOMO reHes3a,
cymma 6anoB bonee 3, HanpoTWB, CBULETENBCTBOBANA O Be-
POATHOM pa3BUTWM TaKoBbIX. C y4eToM obLLei cymmbl bannos
naumeHTbl 0bpasoBanu ABe rpynmbl: «rpynna 6e3 MuoKap-
OManbHbIX NoBpeXaeHuid» (rpynna 1, n = 24) — ¢ cyMMon

47



48

ORIGINAL STUDIES

bannos 1-3; «rpynna ¢ BepoATHbIM pa3BUTUEM MUOKapaM-
anbHbIX NOBPEXAeHUA» (rpynna 2, n = 9) — c cymMon ban-
nos 4-5.

Y Bcex peteit ¢ OKM nsyyanu xanobbl, aHaMHes, aHTpono-
MeTpUYeCKUe NOKa3aTeNn (C OLEeHKO 3HaUYEeHWI Mo LEeHTUb-
HbIM TabnmuaM), faHHble 0BBEKTUBHOrO 0CMOTPA, OMpefe-
NN CTeNeHb TSXKECTU COCTOAHMA No uHAeKcy Knapka [3, 5];
OLEHMBaNM pe3ynbTaTbl KIMHUYECKWUX aHANN30B KpOBU
M MouM, BMOXMMMYECKUX aHanM30B Kposu (C-peakTMBHOrO
benka, rmOKO3bl, MOYEBMHbI, KpeaTUHUHA, amunasbl,
3/IeKTPOSIUTOB), [aHHble KOMpOJIOrMYecKoro MccnepoBa-
HWS, yNbTPa3BYKOBOr0 WCCe[0BaHUS OpraHoB OproLIHOW
MnosocTy.

Bepudukaumo atmonorun OKW nposoamnm ¢ noMoLLbio
DaKTep1oNorMyecKoro Uccnef0BaHUA GeKanui, a Takxe uc-
cnepoBanua gekanuin MetoaoM [NLUP ¢ npumeHeHneM Habopa
pearentoB «AMnanCeHc® OKW ckpuH-FL», npegHasHaven-
HOro Ans MONEKYNAPHO-TEHETUYECKON AMarHoCTUKM bakte-
puanbHbIX (LUUrens, canbMOHEN, UEPCUHUIN, KaMnunobak-
TepUiA, AMapeereHHbIX 3LLEPUXUI) U BUPYCHBIX (POTaBUpYCHI,
HOPOBMPYCbI, SHTEPOBUPYChI, aCTPOBUPYCHI, aZleHOBUPYChI)
B030yauTENEN, U B HEKOTOPbIX CIly4asix — M0 AaHHbIM ce-
PONIOrUYECKO AMArHOCTUKM B peaKLMmM HENpsIMOiA reMarrJito-
TUHALMM.

Jnextpokapamorpaduio (KN BLINOAHAM C NOMOLLbIO ar-
napara CardiMax FX-8222 (Fukuda Denshi Co., Ltd., finoxus).
B 12 oTBeAeHUAX, Ha ckopocTu 3anmuck 50 MM/c. UHTepnpe-
TaLMK MOJTyYeHHbIX Pe3ybTaToB OCYLLECTBMIS/M COrNacHo
00LLLeNPUHATLIM KpuTepusM [7]. TpaHCTopaKanbHbIe 3X0Kap-
avorpaduyeckme (3xo-KI) nccnenoBaHus BLINOMHAMM € Mo-
MOLLbI0 annapata akcnepTHoro Knacca Philips EPIQ 5 (Philips,
Hunepnanapl).

JleyeHue peTen NpoBOAMNM COTNACHO KIIMHWUYECKUM pe-
KoMeHpauusM MunspgpaBa Poccun. BeinucbiBanu feten u3

HeyToureHHble / Unspecified

Wepcurmm / Yersiniae

3Jnreposupyc / Enterovirus

InneHoupyc / Endenovirus

PoTaBupyc + Hoposupyc / Rotavirus + norovirus
Hoposwpyc / Norovirus

Potasupyc / Rotavirus

Vol 15(1) 2024

Pediatrician (St. Petersburg)

CTauMoHapa Npu LOCTVXKEHUM OTYETIIMBOW MOSOKUTENBHOM
OMHaMUKMN KIIMHUKO-NabopaTopHbIX faHHbIX 1 KT,

MonyyeHHble paHHble obpabaTbiBanM CTaTUCTUYECKM,
ONpefeNsiy YacToTy OTK/IOHEHW MOKasaTesiel 0T HOpMbl
(B %), KONMUECTBEHHbIE MOKa3aTeNW OMUCLIBaNM MeLyUaHoM
n kBapTunamMm — Me [Q,—Q.]. OueHKy 3HauMMoCTH pasnu-
UM KONIMYECTBEHHbLIX MOKa3aTeneii B rpynnax u3-3a Maro-
ro uucna HabnofeHuid BbIMOMHANN C NOMOLLbIO KpUTEepUs
MaHHa — YutHu. OueHKy 3HQUMMOCTW pasnnuuii 4acToTbl
OTKJIOHEHMIA MOKa3saTeneii B rpynnax BbISBASAAM C MOMOLLbIO
KpuTepus xu-kBagpar MpcoHa; pasnuuns cuutanu Jocro-
BepHbiMM nipu p < 0,05. Ucnonb3oBanu MeTod AWUCKPUMMU-
HaHTHOTO aHanu3a ANS BbISIBNEHWUA OCHOBHbBIX AETEPMUHAHT
Ha/M4mMs BOCMANMTENLHOO NOpaXKeHUs MUOKapAa M paspa-
DOTKM Ha MX OCHOBE AMCKPUMMHAHTHON Moaenn anddepeH-
LManbHON [UarHOCTUKM HaNMuMs UM OTCYTCTBUA NOPaXeHMs
Muokapaa y bonbHeix OKW [11]. Cratuctuueckas obpabotka
npoBefeHa C WUCMOMb30BaHWEM MaKeTa MPUKIAgHbIX Mpo-
rpamm Statistica 13 for Windows.

PE3Y/IbTATbI U UX OBCYXXAEHUE

lNonoBoii cocTaB feTen OTAMYANCA HECKONbKO 60/bLIMM
KosM4ecTBOM ManbunkoB B rpynne 1 — 56 % u peBouek
B rpynne 2 — 77,8 % (p > 0,05). Bospact naumeHToB B rpyn-
ne 1 6bin Boiwe — 3,0 ropa [1,5-5,5 rogal, 4em B rpyn-
ne 2 — 2,0 ropa [1,0-4,0 ropa] (p > 0,05).

BbisiBneHo poMuHMpoBaHWe BupycHoi atuonorun OKU
y Beteit B 0beux rpynnax (79,2 n 88,9 %; p > 0,05) c npe-
obnapganuem potasupyca (58,3 u 55,6 % cooTBETCTBEHHO)
(CM. pUCYHOK).

CpenHeTsakenble dhopMbl 3aboneBaHus B 0beux rpynnax
AvarHocTUpoBanu yatue, YeM nerkue (70,8 u 66,7 % npotus
29,2 v 33,3 %), 4TO COOTBETCTBOBANO CPELHUM 3HAYEHWAM

20,8

58,3

60

Ipynna be3 MuoKapAmasbHbIX NOBPEXAEHNIA /
Group without myocardial damage

m [pynna ¢ BePOATHbIM Pa3BUTUEM MUOKApAMANbHbIX MOBPEXAEHMI /
Group without probably development of myocardial damage

PucyHoK. YacToTa pasninuHbix aTuonornieckux hopM KuleuHbix MHbEeKLMIA Y fieTeii B rpynnax
Figure. The frequency of various etiological forms of intestinal infections in children in groups
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nuaexca Knapka B rpynne 1 — 9,5[8,0-11,0] v B rpynne 2 —
10,0 [8,0-11,0] (p > 0,05). lev B rpynne 1 oTnmyanuck bonee
BbICOKVIMM NoKa3saTenamu pocta — 4,0 banna [3,5-5,5 6anna],
yem B rpynne 2 — 2,0 6anna [2,0-4,0 6anna] (p > 0,05), a Tak-
e boree BbICOKMMM MOKa3aTeNsMW Macchl Tefa o pocty —
4,0 6anna [2,5-4,5 6annal, 4yem Bo BTOpO# rpynne — 2,0 ban-
na[1,0-4,0 6anna] (p > 0,05), bonee BbICOKMMM NOKa3aTeNAMU
MHIEeKca Maccel Tena — 4,5 banna [3,0-5,5 6anna] npotus
4,0 6anna [1,0-5,0 banna] Bo BTOpOI rpynne (p > 0,05).

N3meHeHns B remorpamMme XapakTepusoBamucb bonee
BbICOKOM 4acToToi nerkoumtosa B rpynne 1 (29,2 %; 0 %;
p > 0,05) u nenkoneHun — B rpynne 2 (4,2 %; 22,2 %;
p > 0,05), yto y AeTen B rpynne 6e3 MMOKapAMaNbHbIX NO-
BPEXIEHUA COMPOBOXAanoch bGonee BbLICOKOW 4acTOTOM
abcontotHoro (54,2 %; 33,3 %; p > 0,05) u oTHocuTeNbHo-
ro Hentpodunesa (79,2 %; 44,4 %; p > 0,05), a Takxe 6o-
flee BbICOKOI YacToTol nanoykosgepHoro casura (62,5 %;
22,2 %; p > 0,05), TpombounTosza (29,2 %; 0 %; p > 0,05),
nmmdoumtoneHuu (95,8 %; 55,6 %; p < 0,05), MoHouuTO3a
(8,3 %; 0 %; p > 0,05). Yactota nosbiwenusa CO3 (54,2 %;
44,4 %; p > 0,05), KaK M YacToTa CHUXEHUS YPOBHSA remo-
rnobuna (8,3 %; 11,1 %; p > 0,05) y neteit B rpynnax 6bbina
HEBbICOKOM.

N3MeHeHus nokasaTenei BMOXMMWYECKOro aHanu3a
KpOBW Bblpakanucb bonee BbICOKOM YacTOTOW MOBbILLIEHMS
C-peakTtuHoro benka (41,7 %; 33,3 %; p > 0,05), nosblwwe-
Hua AJTT (29,2 %; 11,1 %; p > 0,05), noBbiLIEHWS MOYEBUHBI
(29,2 %; 11,1 %; p > 0,05) y netei rpynnbl 1 no cpaBHeHMI0
€ BeTbMU rpynnbl 2. JledKoumTypus 0TMeyanach TOMbKO y Ae-
Ten B rpynne 2 (16,7 %; p > 0,05).

Mony4eHHble [aHHblE CBMAETENbCTBOBANM o bonee Bbi-
PaKEHHbIX BOCMANUTENbHBIX U3MEHEHUAX CUCTEMHOTO XapaK-
Tepa 1 peakuumm noyek y feteid rpynnbi 1. [pn aToM cpepHss
LJMTENbHOCTb CTaLMOHapHOro neyvenus B rpynne 2 (6,0 nHen
[3,0-7,0]) bbina Bbiwe, yeM B rpynne 1 (4,0 aHen [3,5-5,5])
(p > 0,05), yto obBACHANOCL DoNlee OTYET/IMBOM CUMMTOMA-
TMKOM n3MeHenuin CCC, Tpebytowen HabnofeHns U cBoeB-
PEMEHHOTO JIeYeHus.

Cpenu npusHakoB u3meHeHuin CCC no yacToTe BhbisiBIiE-
HWA B 0beux rpynnax LOMWUHMPOBANW OTKIIOHEHMS YPOBHS
Kapauocneunduuecknx GepMeHToB B CbIBOPOTKE KpPOBM:
MB-KK (B 66,7 n 100 % cnydaes cootsetctBeHHo), JIAT (79,2
un 100 %), ACT (70,8 u 88,9 %). Mpw aToM y petent rpynnbl 1
pexe, YeM y fieTeil rpynnbl 2, oTMeYancs GYHKUMOHANbHBbIN
CUCTONMYECKUA WYM (4,2 1 22,2 % cnyyaeB COOTBETCTBEH-
HO), HapyleHus npouecca penonspusauum Ha KT (16,7
n 33,3 %). Mo paHHbIM 3x0-KI' AMarHoCTMYeCKn 3HaYMMBbIX
M3MEHEHMIA BOCTIANIUTENBLHON NPUPOLLI HE BbISIBMIEHO.

Takum 0bpa3oM, y feTel B rpynmne ¢ BePOATHbIM pa3Bu-
TMEM MUOKapAmanbHbIX MOBPeXAeHW bonee yacTo BCTpe-
yanucb u3MeHeHms co ctopoHbl CCC, KoTopble MoryT cBupe-
TeNbCTBOBATb 0 BOCMANMUTENIbHOM KapAMOMMONaTUy (BKITouast
MWUOKapANT), MEKOLLEN Y [IeTel Yalle BUPYCHYH0 3TUONIONUI,
1 TpebytoT B NepByto 04epeb NpoBeaeHns auddepeHUmManb-
HOM MarHoCTUKM.

Tom 15,N° 1, 2024
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B nHTepecax onpeaenieHns AeTEPMUHAHT HalMuma uam
OTCYTCTBMS BOCMANUTESbHBIX MOPaXKeHUi MUOKapaa Y bonb-
Hbix OKW npoBenn OMCKPUMMHAHTHBIA aHanM3 Ha OCHOBE
MaTpuubl obyyaroLieit MHDOpMaLUK, BKIYalLWen B Ka-
YecTBe MNpeLMKTOPOB pe3ynbTaTbl KIMHUYECKUX, Nabopa-
TOPHbIX U MHCTPYMEHTaNbHbIX UCCNEA0BaHMIA, @ B KayecTse
MpU3HaKa OTKIIMKA — HaNnuyMe UK 0TCYTCTBUE BO3MOXKHO-
ro NOBPEXAEHUS M1OKapa BOCNANMTENLHOO reHesa. B pe-
3ynbTaTe NnoLaroBoro 0Tbopa BblAeneHsl Hanbonee 3Haum-
Mble [IeTEPMUHAHTbI BO3MOXHOI0 MOBPEXAEHNA MUOKapAa,
B YMC/e KOTOPbIX OKa3aluCb OLLEHOYHble MOKa3aTenu Ko-
NM4ecTBa NEKOLMTOB B reMorpamme (MoHmxeHHoe — —1,
HopManbHoe — 0, noBbllweHHOe — 1), OTHOCMTENBHOIO KO-
nuyectsa numdoumnToB B hopmyne benoit kposu (B %) (no-
HWXeHHoe — —1, HopManbHoe — 0, noBbIWeHHoe — 1),
KOJIMYeCTBa MJIOCKOr0 3NMTENNUS B 0OLLEM aHanu3e Moy
(HopmanbHoe — 0, noBblweHHoe — 1), KonmyecTBa neii-
KouuToB B 00LL1eM aHanu3e Mouu (HopManbHoe — 0, mo-
BbileHHoe — 1). Ha ocHoBe 3Tux e feTepMUHaHT (mpu-
3HaKOB) N0 faHHbIM 06cnefoBaHus 32 6obHbIX paccunTaHa
MaTeMaTWUKO-CTaTUCTUYECKass MOfeNb B BUAE JIMHEHHbIX
AVCKPUMUHAHTHBIX QyHKumn (JIA®): JIA®, — otcytcTBue
MWUOKapAManbHbIX NOBPEXAEHMIA BOCNANUTENBHOTO reHesa;
JIN®, — BeposTHOE pa3BUTHE MUOKAPAMANbHbIX MOBPEX-
AEHWN BOCNanUTeNbHOro reHesa. KoMnnekc KauHuKo-na-
BopaTopHbIX MPM3HAKOB, 3HAYMMO BAMSAIOLLMX HA OTHECEHUE
KOHKPETHOro 60/1bHOr0 K 0[LHOW M3 rpynn, KoLkl U ko3 du-
LMeHTbI NPU3HAKOB NpuBeAeHbl B Tabn. 1.

Pewenue J11O BbinonHseTCA No cneaylowmM GopMynam:

ﬂﬂq)1 = —7,6 + 0,1X1 - 14,1X2 + 1,3X3 + 213X41
NAo, =-9,3 - 2,9X, - 8,2X, + 7,6X, + 5,6X,,

rae X,—X, COOTBETCTBYHT YMC/I0BbIM 3HAYEHUAM NMPU3HAKOB.

BonbHoro oTHOCAT K Toi rpynne, ans kotopoii JIA® ume-
€T MaKCUMarbHOe 3HayeH e C y4eToM 3HaKa (Tabn. 2).

[ckpuMuHaHTHas Mogenb y 22 u3 23 (95,7 %) naumneHToB
noATBEpPAMNa OTCYTCTBME MWUOKAapAMalbHbIX MOBPEXAEHUN
Mo JaHHbIM KIIMHUYECKOW OLLEHKU, B TO BPEMS KaK BEPOSTHOE
pa3BUTME MUOKapAWaNbHbIX NOBPEXAEHWN BOCMANMUTENILHOIO
reHe3a MporHO3upoBaHO MOJENbI0 TONbKO y 7 13 9 naum-
eHToB (77,8 %). bonee BbICOKYI0 YyBCTBUTENLHOCTL MOLENb
LEMOHCTPUPYET B OTHOLLEHUW [eTeid rpynnbl C OTCYTCTBUEM
MOTEHLMaNbHO BO3MOXHBIX MAOKapAMANbHBIX MOBPEXAEHNN
BoCManuTenbHoro reHesa. 06was auarHoCTMYeCKas LeH-
HOCTb cO3faHHOM Mopenum coctaenseT 90,6 % npu ee Bbi-
COKOM cTaTMCTMYecKom 3HauumocTu (p < 0,001). Hanbonee
BA)XXHOE MPaKTUYECKOE 3HAYeHWe UMEET BbIENEHUE rpynmbl
0e3 MyoKapaManbHbIX NOBPEXAEHMIA U3 06LLel Macchl feTei
¢ OKW, nockonbKy 310 N03B0ONISIET 0CBOOOAUTL NALMEHTOB OT
AnuTensHoro BpayebHoro HabnogeHus U AMHaMUYECKOro
obcnefoBaHns, He Ha3HayaTb KapaMoMeTabonuyeckylo Te-
panuio 1 orpaHuyeHus pexuvMa. [py aToM rpynna naumeHToB
C BEPOATHbIM Pa3BUTMEM MUOKapAMaNbHbIX MOBPEXAEHU
TpebyeT WCKNKYEHUS BOCMANUTENbHOM KapAvMoMUonaTumn
(BKNHOYas BUPYCHbIE MMOKapAMThI).
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Ta6nuua 1. Komnnexc npusHakoB AMUCKPUMUHAHTHOI Mofienv anddepeHUManbHON AMArHOCTUKM M3MEHEHMIA CepLeYHO-COCYAUCTON Cu-

CTeMbI NMPU KULLIEYHBIX MHDEKLMAX Y [eTeid, KOfbl U KO3GGULMEHT

Table 1. A complex signs of a discriminant model of differential dia
in children, codes and coefficients of the detected signs

BbISIBJ/IEHHbIX NPU3HAKOB
gnosis of changes in the cardiovascular system in intestinal infections

Kol / KoadduumenTsl npusHakos JIA® / y /
HaumeHosanue npusakos / Name of signs | ' one! Feature coefficients of LDF POBEHb SHAUMMOCTV, P
Codes Significance level, p
0o, /LOF, | 100,/ LDF,

KonuyecTBo neikouuToB B reMorpamMme / X 0,1 -2,9 0,004

The number of leukocytes in the hemogram

OTHOCHTENBHOE KONMYECTBO IMM(OLMTOB X, =141 -8,2 0,044

B opmyne benoii kposu / The relative number

of lymphocytes in the white blood formula

KonnuectBo nnockoro anutenus B obLem X, 1,3 7,6 0,078

aHanu3e Moum / The amount of squamous

epithelium in the general analysis of urine

KonnyectBo nerkouuToB B 00LLEM aHanuse X, 2,3 5,6 0,136

moum / The number of white blood cells in the

general analysis of urine

KoHcTanTa / Constant -1,6 -9,3

Mpumeyarue. LO — nuHeNHbIX AUCKPUMUHAHTHBIX GYHKUMIA. Note. LDF — linear discriminant functions.

Tabnuua 2. KnaccuduraumoHHas MaTpyLa U3MeHeHuiA Cepe4YH0-COCYAMUCTON CUCTEMbI NPY KULLEYHBIX MHEKLMSX Y AeTen
Table 2. Classification matrix of changes in the cardiovascular system in intestinal infections in children

MporHo3upyemble M3MeHeHUs! CepAeYHO-COCYANCTON CUCTEMDI /
Predicted changes in the cardiovascular system

HabniofaBLumecs n3MeHeHus
CepAEeYHO-COCYAMUCTON cUCTEMBI /
Observed changes
in the cardiovascular system

OTCYTCTBUE MUOKApAMabHbIX
NOBPEAEHUA BOCNA/UTENBHOO
reHesa / absence of myocardial

BEpOSATHOE pasBUTME MUOKapAK-
arbHbIX NOBPEXAEHNIA BoCNa-
nuTenbHOro reHesa / probable

Bcero geten, abe. (%) /
total children,

; o development of myocardial abs. (%)
damage of inflammatory origin ; . .
lesions of inflammatory genesis

OTcyTCTBME MUOKapAManbHbIX No- 22 1 23 (95,7)
BPEXKAEHWIA BOCMaNMTESNBHOIO reHesa /
Absence of myocardial damage
of inflammatory origin
BeposTHoe pa3suUTHe M1OKapAKab- 2 7 9 (77,8)
HbIX MOBPEXAEHUA BOCMAUTENBHOIO
reHe3a / Probable development of
myocardial lesions of inflammatory
genesis
Wroro B nporHose / 24 8 32 (90,6)

Total in the forecast

BbIBOAbI

1. Ha ocHoBe KIMHUYECKOMN OLLEHKN 3MEHEHUI CEPAEYHO-
COCYIMCTOMN CUCTEMbI CO31aHa AMUCKPUMMHAHTHAs MOAENb 1S
MpeAcKasaHnsa BO3MOXKHOCTY NOBPEXAEHMI MMOKapa BoCna-
JTENBHOIO reHe3a Npy 0CTPbIX KULLEYHBIX MHEKLMAX Y AETEN.
B KOMNneKC Npu3HaKoB, 3HAUMMO BAMSIOLLMX Ha Pe3ysbTaThl
PELLEHNs AUCKPUMUHATHBIX QYHKLMIA )18 KOHKPETHOrO naum-
eHTa (OTCYTCTBME UMW BEPOSATHOE HanMuMe MMOKapaMalbHbIX
MOBPEKAEHMIA BOCNANUTENBHOTO reHe3a), BXOLAAT OLEHOYHbIe
MoKa3aTenM 00LLero KosmyecTsa JIeMKOLMTOB, OTHOCUTENb-
HOro KOJjMYecTBa NMMGOLMTOB B reMorpaMMe, KONM4ecTBa
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M/I0CKOro 3MUTENUA WU NEKOLMTOB B 0OLLEM aHann3e Mouu
npu 6onee BbICOKOW 3HAYMMOCTM MOKa3aTese reMorpammbl.
MaKcuManbHoe 3HaueH e AUCKPUMUHAHTHOM QyHKLMM cBULe-
TENLCTBYET B M0/b3Y AMArHOCTUYECKOr0 3aKI0YeHMA.

2. Co3paHHas Ha OCHOBE KIIMHMKO-1abopaTopHOM U MH-
CTPYMEHTAsIbHOW OLIEHKM W3MEHEHWUN CepLeYHO-COCYANCTOM
CUCTEMbl AUCKPUMUHAHTHAsA MOZESNb MO3BOJIET C YyBCTBM-
TenbHOCTbH 99,7 % MCKNKUMTL NOTEHLMANbHO BO3MOKHbIE
NOBPEXAEHNS MUOKapAa BOCMANITENIbHOIO reHe3a npu Ku-
LUIEYHbIX MHDEKUMSAX Y AeTel, YTO MMEeT BaXHOe MpaKTuye-
CKOe 3HaueHue.
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3. MpennoxeHHas Mofdenb MoXeT bbiTb Mcronb3oBa-
Ha B KayecTBe MeTOAA MOAJEPXHKM BPayebHbIX peLueHuit
B BOMpocax AvddepeHUManbHO AMArHOCTUKM peaKTuB-
HbIX 1 BOCMANUTESNbHbIX MUOKapAUabHbIX U3MEHEHUA Mpu
OCTPbIX KULLEYHbIX MHDEKLMAX Y AeTen.

AOMOJIHUTE/IbHAA UHPOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHBIA BKMAA
B pa3paboTKy KOHLenuuu, NpoBeAeHUe WCCnefoBaHus W Noj-
FOTOBKY CTaTbW, MPOYAM U 04006punM uHanNbHYI0 BEpPCUIO Nepeq,
nybnmKaumei.

UcTouHMK dmHaHcUpoBaHUA. ABTOPbI 3asBNSAIT 00 OTCYT-
CTBMM BHELIHero GUHaHCMpOBaHWA NpW NpOBeLEHUN UcCheno-
BaHuUS.
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LiuToKuHbI Kak MapKepbl HeyHKLMOHANIbHOIO
nepeHanps>XeHus y CnopTCMeHoB-TrpebLoB

H.[. Mamues, B.C. Bacuneko, 10.b. CemeHoBa, E.b. Kapnosckas, A.B. MepkynoBa,
H.C. Kanaseu, B.C. ViBaHoB

CaHKT-leTepbyprcKuii rocyAapCTBEHHbINA NeauaTPUYECKU MeAULMHCKIIA YHuBepcuTeT, CaHKT-eTepbypr, Poccus

AHHOTALNA

AkTyanbHocTb. PerynspHble ynpaHeHUs BbICOKOW MHTEHCUBHOCTM B COYETaHUM C ApYrMUM aKTopaMu cTpecca U 0TCYTCTBU-
€M [0CTaTo4YHOr0 BPEMEHU )11 BOCCTAHOB/IEHWUS MOrYT Bbi3BaTb YCTOWYMBYHO NMPOBOCMANMTENBHYI0 PeakLmio, NMPUBOLALLYH
K CMCTEMHOMY BOCMaNIEHMI0 U MIMMYHHON AUCPEryNALMA.

Lenb uccnenoBaHnMs — ycTaHOBUTL MPOTHOCTUYECKYHD 3ddeKTnBHOCTL npoBocnanutenbHbix IL-1B, TNFa, IL-8, npotvBo-
BOCMANMTENbHOIO LUMTOKWHA IL-4 1 M1OKMHa IL-6 Kak MapKepoB HedYHKLIMOHANBHOMO NepeHanpsXeHUs 1 NepeTpeHpoBaH-
HOCTM Y COPTCMEHOB rpebLoB.

Matepuanbl U MeToabl. Bcero obcnenoBaHo 47 cnopTCMeHOB MyXuWH B Bo3pacte 18-22 net, cneumanusaums akagemu-
yeckas rpebns, | pa3psn, KaHAMAATHl B MacTepa CopTa, M3 HUX MepeHanpsKeHue cepaula AuarHoctTupoBaHo y 19 yenosek
(oTCTpaHeHbI OT TPEHMPOBOK), @ OCTanbHble 28 cNOpTCMEHOB bbiK 06cNeaoBaHbl B AvHaMMKe (4 pa3a) Ha 0bLlenoAroToBu-
TeNbHOM, CreLmanbHO-NoAroToOBUTENbHOM, COPEBHOBATEIbHOM M Nepex0AHOM NMepUofe rof0Boro TPEHUPOBOYHOTO LIMKNA.
KoHTponbHas rpynna Brtoyana 24 310poBbix [OHOPA, MyX4nH B Bo3pacte 18-22 net. lNepeHanpsixeHue cepaua AMarHo-
CTMPOBANM N0 JaHHBIM CYTOYHOTO MOHMTOPUPOBAHUSA 3NEKTPOKAPLMOrPaMMbI: BbIIBIIEHUE KENYAOUKOBBIX U CYyNpPaBeHTPUKY-
NAPHBIX IKCTPACUCTON Ha (oHe OTCYTCTBUSA OpraHUYecKux u3MeHeHW cepaua. CopepxaHne LMTOKWUHOB B CbIBOPOTKE KPOBY
onpeaensnu ¢ noMolubto naHenm peareHToB Human Cytokine/Chemokine Magnetic Bead Panel 1 (Merck, Millipore) Ha npu-
bope MagPix. Pesynbratbl nccnepoBaHus bbinv 0bpaboTaHbl ¢ UCMOMb30BaHUEM METOL0B MapaMETPUYECKON CTATUCTUKM.
PesynbTathl 1 06cyxaeHmne. Y cnopTcMeHoB rpebLoB 0TMEYAeTCA NOBbILLIEHWUE NPOBOCMANMTENbHBIX LMTOKUHOB, Y4TO MOXKET
BbITb KaK CnefCcTBUMEM afanTaLMOHHbIX M3MEHEHWUH, TaK W NPU3HAKOM AJMTENBHOTO CMCTEMHOr0 Bocnanewus. Onpepenexue
IL-6, IL-8, TNFa MoxxeT bbITb None3Ho 4515 OLEHKM afanTalmi opraHM3Ma K TPEHMPOBOYHbIM Harpy3kaM. Hambonblive us-
MEHEHWSA YPOBHS MPOBOCMANMTESNbHbIX LIMTOKMHOB 0TMEYAOTCA B COPEBHOBATE/IBHBIN MEPUOL, NpU 3TOM CNeayeT y4nTbIBaTh,
4TO MOBbILLEHWE NPOTUBOBOCMANUTENBHOMO LMTOKMHA IL-4 NpOMCXOAMT B OTBET Ha BLICOKWE YPOBHM NPOBOCMANIUTENBHBIX
LIMTOKMHOB U SIBNSIETCSA NMPU3HAKOM XOPOLLeH afanTtauuy.

BoiBogpl. Hanbonbluee 3HayeHWe npu AuarHocTMKe He(YHKLMOHANBHOIO NepeHanpsiKeHUs cepaLa Y CropTCMEHOB rpebuoB
CcnepyeT npuaaBaTh NoBbILLeHNo ypoBHew IL-1a n IL-6 v nosbiweHnto TNFa Ha GoHe cHkeHus L-4.

KnioueBble cnoBa: CNOPTCMEHBI; HedJYHKLI,VIOHaﬂbHOE nepeHanpaxeHne; LMTOKUHbI; nepeHanpaXeHne cepaua; ANarHoCTuKa.
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Cytokines as markers of non-functional overstrain
in rowing athletes

Nazar D. Mamiev, Vladimir S. Vasilenko, Yuliya B. Semenova, Ekaterina B. Karpovskaya,
Anna V. Merkulova, Natalia S. Kanavets, Vladimir S. Ivanov

Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Regular high-intensity exercise, combined with other stressors and lack of adequate recovery time, can
cause a sustained pro-inflammatory response, leading to systemic inflammation and immune dysregulation.

AIM: The aim of this study is to establish the prognostic effectiveness of proinflammatory IL-1B, TNFa, IL-8, anti-
inflammatory cytokine IL-4 and myokine IL-6 as markers of dysfunctional overstrain and overtraining in rowing athletes.
MATERIALS AND METHODS: A total of 47 male athletes aged 18—22 years were examined, specializing in rowing, 1% cat-
egory, candidates for master of sports. Of these, 28 were dynamic (4 times). The control group included 24 healthy do-
nors, men aged 18-22 years. Cardiac overstrain was diagnosed based on 24-hour ECG data: identification of ventricular
and supraventricular extrasystoles in the absence of organic changes in the heart. The content of cytokines in blood
serum was determined using the Human Cytokine/Chemokine Magnetic Bead Panel 1 reagents (Merck, Millipore) on
a MagPix device. The research results were processed using parametric statistics methods.

RESULTS: Rowing athletes show an increase in pro-inflammatory cytokines, which can be both a consequence of adap-
tive changes and a sign of long-term systemic inflammation. Determination of IL-6, IL-8, TNFa may be useful for as-
sessing the body’s adaptation to training loads. The greatest changes in the level of pro-inflammatory cytokines are
observed during the competitive period, and it should be taken into account that an increase in the anti-inflammatory
cytokine IL-4 occurs in response to high levels of pro-inflammatory cytokines and is a sign of good adaptation.
CONCLUSIONS: The greatest importance in the diagnosis of non-functional cardiac overstrain in rowing athletes should
be given to an increase in IL-1a and IL-6 and an increase in TNFa against the background of a decrease in IL-4.

Keywords: athletes; non-functional overstrain; cytokines; cardiac overstrain; diagnostics.
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AKTYAJIbHOCTb

MpobneMa nepeTpeHUpOBaHHOCTM CMIOPTCMEHOB NpUBIIe-
Kana BHMMaHWe CreLuannucToB YXKe C CepeAnHbl MpOLLIoro
BeKa [4, 22]. [Ins poCTMKeHMS HeobX0AMMOro TPeHUpPOBOY-
Horo 3ddeKTa TPEHMPOBKM BKJIOYAIOT KOPOTKWE NEpUOAb
neperpysku, 3a KOTOpbIMW CrefyloT Nepuoabl BOCCTaHOB-
neHns. 3T Nepuoabl Bbi3bIBAKT NpefHaMepeHHOEe KpaTKo-
CPOYHOE TPEHMPOBOYHOE COCTOSHWE DYHKLIMOHAMBHOMO Nnepe-
Hanpsbkenus (FOR), npu KOTOpOM CMoOpTUBHbIE pe3ynbTaThbl
BPEMEHHO CHMXAKTCA B OTBET Ha TpeHupoBKy. OgHaKo npu
a[leKBaTHOM BOCCTaHOBJIEHUM MPOUCXOAUT MONOKUTENbHAS
(u3mronornyeckas afantaums ¢ copasMepHbIM MOBbILLEHN-
eM pabotocnocobHocTn [23]. HanpoTus, npu AanTenbHbIX
NepuoLax MHTEHCMBHBIX TPEHWPOBOK MM MpU OTCYTCTBUM
a[leKBaTHOr0 BOCCTAHOBJIEHUS MOXKET BO3HUKHYTb HedYyHK-
uMoHanbHoe nepeHanpskedune (NFOR), kotopoe, ecnn He
MPUHATb Mep, B KOHEYHOM MTOre MOXET nepepactu B CUH-
apom nepetpenmpoBaHHocTv (OTS) [3, 10]. NFOR npusoaut
K HeraTmBHbIM (M3MONTOMUYECKUM U3MEHEHNSM U CHUMKEHMIO
pabotocnocobHocTW. B 3aBucuMocTM OT cepbe3HoCTH, BoC-
CTaHoBneHWe paboTocnocobHOCTU A0 MCXOAHOTO COCTOSHUS
MOXET 3aHATb OT HECKONbKUX Hedenb [0 MecAues [23].
OTS bonee onaceH, 4em NFOR, 1 Bo3HMKaeT, Koraa Hakonme-
HWe CTpecca, CBA3aHHOM0 C TPEHUPOBKOM, MPUBOAUT K LLONITO-
CPOYHOMY CHWKEHMI0 paboTocnocobHOCTM U CONPOBOXAa-
eTca (U3MONOrMYECcKoW W MCUXONIOTMYECKOW YCTanoCTbio.
3Ta HeapanTVBHaA peakuMs Ha TPEHUPOBOYHYIO HArpysKy
MOXET NoTpeboBaTh 0T HECKOJbKUX MECALLEB 10 HECKOJbKUX
NeT 1A NOHOro BocCTaHoBMeHus [, 11].

PacnpocTpaHeHHOCTb NepeTpeHUpoOBaHHOCTM Haubonee
BbICOKA B BMAax crnoprta, Tpebywwmx bonbwmnx 06beMoB
M MOBTOPSIOLLMXCA MHTEHCMBHBIX TPEHUPOBOK, TaKMX KaK
nnaBaHue, TPUATIIOH, BeNocnopT v rpebns. BeicokokBanudu-
LiMpOBaHHbIe CMOPTCMEHBI B 3TUX BUAAX CMOPTA YacTo TPeHHU-
PYIOTCA MO 4—6 Y KX AbliA AeHb, 6 OHEl B HeeNio, B TeYeHne
HECKONbKMX MecsLeB be3 [0CTaToyHOro KonM4yecTBa AHel
Ans BoccTaHoBeHus [8]. PerynspHole ynpaKHeHUs BbICOKOM
MHTEHCWBHOCTM B COMETaHUM C ApyruMu dhaKTopamm cTpecca
1 OTCYTCTBMEM [,0CTATOYHOT0 BPEMEHU AJ1S1 BOCCTAHOBJIEHUS,
MOrYT BbI3BaTb YCTOWYMBYIO NMPOBOCMANIUTENBHYH) PeaKLmio,
MPUBOAALLYI0 K CUCTEMHOMY BOCMANeHMo U UMMYHHOW Jyc-
perynaumm [12, 14, 21], sBnssacb MeguaTopaMu pasBuTUs
CMHAPOMa NepeTpeHnpoBaHHocTH [2, 14].

CywiecTByeT noTpebHOCTb B 0OBEKTUBHbLIX MOKa3aTensy,
KOTOpbIE MOXHO OTC/IEXMBaTb, YT0ObI YNpaBNATb afanTauu-
€M CMOPTCMEHOB K TPEHUPOBOYHBLIM Harpy3kaM 1 obecneun-
BaTb PaHHIO AWMArHOCTUKY pUCKA HEafanTMBHOM peaKuuw,
ans npepotepallenns NFOR u OTS [23]. MpeanoxeHo MHo-
}ecTBo B1OMapKepoB, KOTOpble UCMOMB3YHTCA 1S OLIEHKM
3 PeKTUBHOCTM PU3NYECKUX ynipaxHeHU. K HUM oTHocsTCA
¢u3mnonornyeckue buoMapKepbl, Takue Kak yacToTa cep-
AeYHbIX COKpaLLeHWi, apTepuansHoe AasneHve u VO,max,
a TaKKe BroxmMmyeckue BrioMapKepbl, TaKWe KaK LIUTOKVHI,
rOPMOHbI M MeTabonuyeckue Mapkepbl [13, 24, 26].
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Meavatp

Psn oTeuecTBeHHbIX aBTOpPOB paccMaTpuBaeT MOTEHLM-
anbHO OMacHble HapyLeHUs — XKeNly[A0uYKOoBble W cynpa-
BEHTPUKYNSAPHbIE apUTMUK, BKIIIOYas NPeXAeBPEMEHHbIE
KENy[0YKOBbIE COKPALLEHU — KaK OAMH U3 MPU3HaKOB
[e3afianTaumm cepaua K QU3NYecKUM HarpyskaMm C pasBsu-
TMEM CMHAPOMA MepeHanpsKeHus cepieyHo-CocyaucTol
CUCTEMBI, MPUBOJALLErO B C/ly4ae LabHeNMLIero AeicTBuUS
Harpy3oK K CMHLPOMY NepeTPEHMPOBAHHOCTY (y cropTcMeHa
0e3 BbISIBIEHHOW OpraHWYecKon cepLeyHHO-COCYANCTON na-
Tonorum) [1, 6].

N3MeHeHWe LMTOKMHOBOMO CTaTyca UrpaeT CyLLeCTBeH-
Hyl0 po/ib B MeTabonmaMe cepAeyHO-COCYAMUCTON CUCTEMBI.
lpoBeneHHbIe UCCNe0BaHMA MOKa3aHK, YTO CepAeYHas auc-
(YHKUMS NOC/E MHTEHCUBHBIX YNPaXKHEHMIA Ha BLIHOCTIMBOCTb
CBSi3aHa C MOBbLILLEHHON 3KCMPECcCUEN NPOBOCMANUTENbHBIX
LMTOKMHOB — WHTepnerkuHos (IL) 1B (IL-1P), IL-12p70
1 dakTopa Hekposa onyxonu anbga (TNFa). Mo MHeHuto aB-
TOPOB, 3T0 He [0Ka3biBaeT NPUYMHHO-CIELCTBEHHYIO CBA3b,
HO JaeT OCHOBaHMe [J1A AaNbHEMLLMX UCCMe0BaHMI, onoc-
pepyeT v BocnaneHne AMChYHKLMIO MUOKApLa, Bbi3BaHHYI0
(bur3anyecKoii HarpysKoi [16]. BocnanutenbHas posib LIUTOKM-
HOB TaK}Xe MOXeT ObITb CBA3aHa C pasBUTUEM MaTosioruye-
CKOM runepTpodum cepaua BCEACTBUE NOBBILLEHUS YPOBHS
IL-6 [10].

B nocnepHue rogbl uccnepfosatenu Bce 6onblue BHM-
MaHUs YOEnsiT poiu LMTOKUHOB B (M3MYECKOW aKTUBHO-
CTW U YNPaXHEHUSAX, TaK KaK OHWU MOZYNMPYIOT SKCMPECcuo
1 cekpeumto umTokmHoB [15, 20]. OgHa MHTEHCMBHAA TpeHu-
POBKa BbI3bIBAET NepBoHavanbHoe (Yepe3 1-24 u nocne Tpe-
HWUPOBKM) BbICBODOXAEHWE NPOBOCMANUTENBHBIX LIUTOKUHOB
IL-6, IL-18 n TNFa, 3T MapKepbl 00bIYHO BO3BpaLLAOTCS
K 6a3anbHoMy ypoBHio yepe3 24-30 y [12]. 3a akTuBaument
CnefiyeT NpoTMBOBOCNANUTENbHAsA peakuns (yepes 24-72 y
nocne TPEHUPOBKYM) C BbICBODOXEHMEM NpOTUBOBOCNANM-
TeSIbHBIX UM PEerynsaTopHbiX umtokuHo IL-10, IL-4, IL-13
W aHTaroHucTa peuentopa uHTepneikvHa 1 (IL-1Ra) [12].
PaspeLueHre BocnaneHuns WMeeT pelualolee 3HaueHue Ans
BOCCTaHOB/IEHMS TOMeOcTasa TKaHel B OTBET Ha ¢u3nye-
CKMeE YNIpaXKHEHUS, @ TAKIKE YYYLIEHUS MbILIEYHON QYHKLIMK
1 BOCCTaHOBEHMA MbiLw, [9].

lpoBocnanuTenbHble LIMTOKMHBI MOMYT LEACTBOBATb Kak
MnepBOHaYabHbIA CTUMYN B LIEHTPasIbHOM HEPBHOM CUCTEME,
BbI3bIBas HEKOTOPYIO Ae3afanTaumio BCKOpe nocne nepuopa
Upe3MepHbIX TPEHUPOBOK, BUAsA Ha du3nyeckyto pabotocno-
COBHOCTb, OrpaHUYEHME MUTAHWUS M KNETOUHbIN KaTabonmam[14].
BbisBaHHOE (M3MYeCKON Harpyskoi BbicBoOoaeHue IL-10
1 TNFa oKa3blBaeT HeraTMBHOE BAMSHUE HAa MbILLbI U MO-
XeT BbITb TaKKe CBA3aHO C MepeHanpsiKeHWeM W nepe-
TpeHupoBaHHocTbio [20]. OgHaKo mpum xopolueid aganTaumm
(u13mnyeckue ynpaxHeHUs MOryT M3MeHSTb U 0CNabnsTb Boc-
nanuTenbHble peakumm [18]. Takum 0bpa3oM, TeopeTyecku
CHUXEHWe NPOBOCNANUTENbHBIX LIUTOKUHOB, TaKMX Kak IL-1B,
IL-6 u TNFa, pomKHO CBMAETENbCTBOBATL 06 YMEHbLLIEHWH
BOCMasieHUs:, a 3HauMT, afianTauuy K TPeHUpPOBKaM Ha 3a-
AaHHOM ypoBHe [19].
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AcneKT, Ha KOTOpbIA CTOUT 0bpaTUTL BHUMaHWe npu pac-
CMOTPEeHUM BOMpOca 06 MCMo/b30BaHUM LIMTOKMHOB B KauecTBe
BroMapKepoB B criopTe, — 3T0 y4eT 0C06EHHOCTEN PasfIMUHbIX
CMOPTUBHBIX AUCLMIMH. Kaxabii BUL, cnopTa XapaKTepusy-
€TCS Pa3HOI MHTEHCMBHOCTBH, UTO MOXET XapaKTepu30BaThCs
Pa3HbIMU U3MEHEHWUAMW 3HAYEHUIA KOHLIEHTPALMM OTAESbHBIX
LMTOKMHOB. HeobxoauMo TaKKe yuuTbiBaTh OTCYTCTBME 3Ta-
NOHHBIX 3HAYEHWH, C KOTOPBIMU MOXKHO Bbifio Bbl CpaBHMBATL
pe3ynbTaTbl TECTOB. B HacToslLLee BpeMs Ans cpaBHEHUs pe-
3y/bTaTOB MCMOMbL3YIOTCA 3HAYEHUs MOKOS, MONyYeHHble U3
aHanorMyHbIX BbIbopoK crnoptcMeHoB [19].

MopuepkuBaetcs, uto byaylwime UccnefoBaHUA LOMKHbI
BbITb COCpPefoTOYEHbI HA OMPEeAeNieHUN 3HaYMMOCTU NOBbI-
LUEHUS UM MOHWMKEHUSA KOHKPETHbIX LIUTOKUHOB Yy MpeAcTa-
BUTENEN KOHKPETHOro BMAa crnopTa. MOHUTOpUHT peakuum
LIMTOKMHOB Ha QU3NYECKME YNPaXKHEHWS MOMOXET BbISBUTH
WHAMBMAYANbHbIE PA3NIMuKA B BOCMAUTENbHBIX M UMMYHHBIX
peakuusx. KpoMe Toro, Ucnosb3oBaHMe LIMTOKWHOBBIX 6uo-
MapKepoB Mo3BOSUT pa3paboTath bonee LeneBble BMeLua-
TeNbCTBA, CMOCOOCTBYIOLIME BOCCTAHOBMIEHUIO M afanTaLuu
K TPEHWUPOBKaM, B YaCTHOCTM — MCMOJIb30BaHWe MpOTUBO-
BOCMANMTENbHBIX BMELLATENbCTB 1A IO C BLICOKUM LK-
TOKMHOBBIM OTBETOM MM UMMYHOCTUMYJIMPYHOLLMX BMELLA-
TENbCTB NPU HA3KOM LMTOKMHOBOM oTBeTe [19].

Llenb uccnedosaHusi — YCTaHOBUTb MPOTHOCTUYECKYHO
addeKTMBHOCTL npoBocnanutenbHelx IL-1B, TNFa, IL-8,
MPOTMBOBOCNAIMTENBHOMO LMTOKMHA IL-4 1 MMOKWHa IL-6 Kak
MapKepoB HedyHKUMOHANBHOrO MepeHanpsXeHus 1 nepe-
TPEHUPOBAHHOCTM Y COPTCMEHOB-TPebLoB.

MATEPUAJIbI U METObI

Wccneposalma nposogunuck Ha 6ase ®OFBOY BO
«HaumoHanbHbIi rocyapcTBEHHbIN YHUBEPCUTET (GU3NYe-
CKOW KynbTypbl, cnopta u 3n0poBba UM. 1.0, Jlecraptax
c cobniofieHMeM CTaHAApTOB XeNbCUHKCKOM [eKiapauum
BcemupHoi accoumaumm «3TMYECKME MNpUHUMMLI MpoBe-
LEHWS| HaYYHbIX MEOMLIMHCKMUX UCCNEAO0BaHUI C yyacTMeM
yenoseka» ¢ nonpaskamu 2000 r. u paBun KIMHUYECKON
npakTuku B Poccuickoin ®epepaunmn®. BeceMmn yyacTHUKamm
Bbiio noanMcaHo MHGOPMMpOBaHHOE cornacue Ha nybnnka-
LMK JaHHbIX, NONYYeHHBIX B pesynibTaTe ucciefoBaHui, bes
MOEHTU(UKALMN TMYHOCTW.

[ins ycTaHOBNEHWS BIMSHWS TPEHUPOBOK, HaNpPaBeHHbIX
Ha pasBuUTMe BblHOCIMBOCTH, Ha ypoBHM IL-1B, TNFa, IL-8,
IL-6 IL-4 y 28 cnopTcMeHoB-rpebLL0B NpoBeAeHbl 4 Uccnepo-
BaHWA: Ha 00LLENOAroTOBUTENBHOM Mepuoje, CreLnanbHo-
noAroToBMTENIbHOM MNepuofe, COpeBHOBATENIbHOM Mepuofe
1 NepexofHOM Nnepuoje TPEHUPOBOYHOO LKA,

[ng BbIIBNEHUS CBA3W YPOBHS MPOBOCMANUTENbHBIX
1 MPOTMBOBOCMANIUTESNbHBIX LIMTOKMHOB C NepeHanpsKeHeM
CcepALa Ha NpOTSXKEHUM rof1a HaMM MPOBELeHbI UCCIIEA0BaHMS

* Tpwkas Munsgpasa PO ot 01.04.2016 N2 2001 «06 yTBEpxAEHAM
NpaBu HafeXallen KITMHUYECKON NPaKTUKM».
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y 19 cnopTcMeHoB-rpebLoB, 06paTMBLIMXCA C Kanobamu
Ha moTepio paboTocnocobHOCTM M C MOATBEPHKAEHHBIMMU
JKI-npusHakamn nepeHanpsixeHns cepaua.

Bcero obcnepoBaHo 47 copTCMEHOB MyX4MH B BO3pacTe
18-22 ner, cneunanusaumns — akagemudeckas rpebns, | pas-
PSAL, KaHAMAATHI B MacTepa CropTa, U3 HUX NepeHanpseHne
cepaua avarHocTupoBaHo y 19 YenoBeK (0TCTpaHeHb! OT Tpe-
HWPOBOK), @ OCTaNbHble 28 CMOPTCMEHOB ObINM 00CNeA0BaHbI
B AMHaMMKe (4 pasa) Ha obLLenoaroToBUTENBHOM, CrieLmab-
HO-MOArOTOBUTENBHOM, COPEBHOBATENIbHOM W MEPeX0AHOM
nepuoge rofoBOr0 TPEHMPOBOYHOrO LMKA. KoHTponbHas
rpynna BK/oyana 24 300poBbIX [OHOPA, MyX4YWH B BO3pac-
Te 18-22 net. PedepeHcHble MHTepBabl NpeACcTaBieHbl Mo
[aHHbIM UCCnefoBaHus Kposu 281 ycnoBHO-340pOBOr0 [o-
Hopa (Bo3pacT 18—35 net) n3 Konnekuum druobanka Cro rey3
«l'opoackas 6onbHMUa N2 40 [7].

lepeHanpseHne cepaua AUArHOCTUPOBAN MO LaHHBIM
cytouHoro MonuTopupoBanua 3KIT (CM3KI) no Xontepy:
BbISIBJIEHNE «MOTEHLMANBHO OMACHBIX apUTMUN» — XKeny-
[0YKOBBIX M CYNpaBEHTPUKYNAPHBIX 3KCTPacuCcToN Ha doHe
OTCYTCTBUSA OpraHMYecKux u3MeHeHuit cepaua. Cofepanue
LIMTOKMHOB B CbIBOPOTKE KPOBU ONPELENsIM C MOMOLLbIO Na-
Henm peareHToB Human Cytokine/Chemokine Magnetic Bead
Panel 1 (Merck, Millipore) Ha npubope MagPix.

PesynbTathl UccnefoBaHus 06paboTaHbl ¢ MCMonb30Ba-
HWEM METOAO0B MapaMeTpUYEcKOW CTaTUCTUKK. PesynbTathl
BbIPXanMCb B CpPefHUX apudMeTuyeckux BennuuHax (M)
W CpedHei owwubke (m), ¢ MCMNONb30BaHWEM (-KpUTepus
CrblopeHTa. KoppensaumoHHbI aHanus npoBoaMiau C noMo-
Wbto Ko3adduumeHToB Koppensumm MupcoHa (r). Ctatuctu-
YECKM 3HaYMMbIMK cumTanu pasnmums npu p < 0,05 (Beposr-
HOCTb pa3nnuni donblue 95 %).

PE3Y/IbTATbI U OBCYXOEHWUE

N3yyanm ypoBeHb LIMTOKWHOB Y 28 cnopTcMeHoB-rpebLoB Ha
3Tanax rofioBoro TPEHMpPOBOYHOTO LKA, KoHLeHTpaumm Bcex
onpesensieMblX LUTOKMHOB B rpymnne CropTCMEHOB bbiv cTaty-
CTMYECKM 3HaYMMO BbILLIE MO CPaBHEHMIO C KOHTposeM (p < 0,05—
0,001), uto 0bycnoBNEHO BLICOKUMU QU3MHECKUMU U NICUXMYE-
CKMMM HarpyskaMu Ha MpOTSIKEHWUM FOA0BOM0 TPEHUPOBOYHOMO
umkna. Mpum atom ypoehn TNFa, IL-Ta, IL-6 n IL-8 Bbixoaunm
3a npegenbl pedepeHcHOro MHTepBana s JiML, aHanom14HoN
BO3PACTHOM rpynbl, He 3aHUMatOLLMXCS criopToM (Tabn. 1).

Ha 3Ttanax TpeHMpOBOYHOTO LMKNa NpOC/EeXWBaeTca
nocnefoBaTeNibHOEe MOBLILEHWE CPeAHEerpynmnoBbIX MoKa-
3ateneit TNFa, IL-6 u IL-8, pocTurawwmx MakcuManbHbIX
3HaYeHWiA NpU MCCNEA0BAHMM B KOHLLE MOJ,0BOM0 LKA B CO-
peBHOBaTeNbHbI nepuop, (tonb — asryct) — 206,3 + 20,1,
76,3 +5,6 n 289 + 15,9 nr/Mn cooTBeTcTBEHHO. [lpn 3TOM
npumepHo 90 % cnoOpTCMEHOB MMeNM 3HAuYeHWUst 3TUX Ly-
TOKMHOB Bbile pedepeHcHoro uHTepBana. IL-1a okasancs
MOBbILIEH Ha BCEX TPEHWMPOBOYHbIX 3Tanmax (195,8 + 20,3,
221+ 61,4, 263,2 + 40,1 nr/mn), 4T0 MOXET ObiTb CBA3AHO
ero y4yactueM BMmecte ¢ TNFa B katabonuame xupos [25].




OPUTHATTBHBIE CTATBY Tom 15, N2 12024 Meauarp
Ta6nuua 1. [JMHaMuKa LMTOKMHOB B KPOBYM COPTCMEHOB-TPEe6LIOB Ha NepUOLax TPEHUPOBOYHOIO LKA
Table 1. Dynamics of cytokines in the blood of rowing athletes during the training cycle
3popoBble 3ranbl uccnepfoBanus / Study stages
Lutokunsl, nr/mn / A0HopbI / (n=28)
Cytokines, pg/ml Healthy donors
(n=19) onn / GPP cnn/ spp cn/ce nn/mp
TNFa M+m 16,2+ 0,9 87,3+154  1147+128 206,3+20,1* 875116
PURI): 0-29.6 gpiuwe PU, % / above the RI, % 8,3 50 46,4 92,8 21,4
IL-1a M+m 93,3+1,0 195,8 + 20,3 221 +614 2632401 142+£337
PURI): 0-164  gye PW, % / above the RI, % 8,3 32,1 67,8 75 32,1
IL-4 M+m 15,6 +0,7 20,1+3,2 235+19 36,7 + 3,4* 24,1+2,6
PU(RI: 036 gyiuwe P, % / above the RI, % 4,2 10,7 7,14 32,1 7,14
IL-6 M+m 9,7+0,9 41,7 £34* 64,138  76,3+5,6* 19,1+28
PARI:0-20  ppue PW, % / above the RI, % 4,2 75 82,1 89,2 32,1
IL-8 M+m 21,813 88,9 +£13,9  1347x155% 289+159**  61,4+112
PURI: 0-55  gyiwe PU, % / above the RI, % 12,5 32,1 53,6 89,2 25

[pumeyanue. OMNM — obwenoarotoutenbHbIA nepuog; CMIM — cneunansHo-noarotoBuTeNbHbIA Nepuog; Cl — copeBHOBaTENbHbIN
nepuog; MM — nepexoaHein nepuof; PU — pedepeHcHbIN MHTepBan MO AaHHLIM UCCNEeA0BaHUS KPOBM YCIIOBHO-3[,0P0OBbIX [OHOPOB
(18-35 net) u3 Konnexumum bruobanka CIN6 MBY3 «loposckas bonbHuUua N 40x [4]. *Paznuuus otHocuTenbHo NI cTaTMCTUYECKU 3HAUYUMBI

npu p < 0,01; **npu p < 0,001.

Note. GPP — general preparatory period; SPP — special preparatory period; CP — competitive period; TP — transition period;
Rl — reference interval according to the blood test of conditionally healthy donors (18-35 years old) from the collection of the biobank
of City Hospital No. 40 [4]. *Differences relative to TP are statistically significant at p < 0.01; **at p < 0.001.

CnepyeT 0TMETUTL BOCCTAHOBJIEHWE B NEPEXOAHbIN nepuog,
B cpefHeM no rpynne (B npegenax pedepeHcHoro WHTepBa-
na) BCeX onpefensieMblX LMTOKMHOB 3a uckitouenneM TNFa
niL-8 87,5+ 11,6 u 61,4+ 11,2 nr/Mn COOTBETCTBEHHO),
4TO NOATBEPIKAAET, YTO WX MOBLILIEHWE CBOUCTBEHHO CMOPTC-
MeHaM-rpebLaM BHe 3aBUCUMOCTM OT KAyecTBa HarpysKu.
YpoBeHb NpoBoCManuTeNibHOro IL-4 BbipaeHHbIX Koneba-
HWWA Ha 3Tanax TPEeHMPOBOYHOIO LMKIA He umen (tabn. 1).
Habnionaemoe Ha copeBHOBaTENbHOM 3Tane ero yBenmyeHue
BEPOSATHO SBJIAETCA BTOPUYHBIM B OTBET Ha yBenuueHue TNFa
nliL-8.

TakuM 00pasoM, y CMOPTCMEHOB OTMEYAeTCs MOBbILLE-
HWe NPOBOCNANUTENbHBIX LIMTOKVMHOB, Y4TO MOXET BObITb KaK
CNeACTBMEM afanTaLMOHHLIX M3MEHEHUI, TaK W MpU3Ha-
KOM [NWUTENbHOTO0 CMCTEMHOTO BOCMaNEHMs], OTPaXKaloLLero
HeJ0BOCCTAHOBJIEHNE MBbILLL, U HE0bX04MMOCTb BBEAEHUS
B TPEHMPOBOYHbINA npouecc 3hPeKTUBHbIX MeToA0B BOC-
CcTaHoBNeHus.. Haubonblume M3MeHeHUst 0TMeyalTcs B Co-
PeBHOBATENbHbIN NEPUOA, NPY 3TOM CrieayeT YuUTbIBaTh, YTO
MOBLILLEHWE MPOTUBOBOCMAIUTENBHOMO LMTOKMHA IL-4 npo-
UCXOAMT B OTBET Ha BbLICOKWE YPOBHM NPOBOCMANIATENbHBIX
LIMTOKVHOB U SIBNSIETCA NPU3HAKOM XopoLUeid aganTaumu. Tak,
Mo [aHHbIM KOPPENALMOHHOro aHanu3a nobileHue IL-4 06-
ycnoeneHo nosbiwenueM IL-Ta u TNFa, o yem ceupeTenb-
CTBYHT CTAaTUCTUYECKU 3HAYMMBIE MOSIOKMTENbHBIE KOppens-
umm cpepHen cunbl (r=+0,61 n r=+0,54 co0TBETCTBEHHO).
lMonydyeHHble [aHHbIE COMNMAcyKTCA € pe3ynbTataMu Apyrux
uccneposaHun [11, 14, 17, 191.
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lpoBocnanutenbHble umtokuHbl TNFa, IL-1, [L-6 saB-
NAKTCA He TONbKO MapKepaMK aTepoCKIepOTUYECKOro pU-
CKa, HO W PUCKa Pas3BUTUS OCTPbIX KOPOHAPHBIX COBBLITUN.
[ns BbiABNEHUS MH(OPMATMBHLIX MapKEPOB HapyLLEHWi
ajantaumM K ¢UM3MYecKoi HarpysKe, NpUBOJALUMX K He-
(YHKUMOHAbHOMY NepeHanpsKEHMI0, 0LHUM U3 MPU3HAKOB
KOTOpOW ABNISIETCA NepeHanpsixeHne cepALa, NpoBeseHo 13-
YYEHME YPOBHA LMTOKWHOB B rpynne crnopTcMeHoB-rpebLoB
¢ IKM-npu3Hakamm nepeHanpsiKeHUs cepaLa v CopTCMEHOB
0e3 Npu3HaKoB nepeHanpseHus (Tabn. 2).

YcTaHoBMEHO, YTO B rpynne CMopTCMEHOB C NepeHanps-
JKEHMEM 0TMevatoTcsa bonee BbICOKWE CPefHWe MOKasaTenu
npoBoCnanuTeNbHbIX LMTOKMHOB IL-Ta u IL-6 — 323,2 + 21,9
oTHocutenbHo 180,4 + 16,8 nr/mMnn 74,2 + 6,1 oTHoCUTENBHO
21,7 + 3,4 nr/mn (p < 0,001). YpoBHM npoBoCnanuTenbHOro
TNFa Takke noBbILLEHbl, HO B MeHbLUel cTenenm (p < 0,01).
CHWXeHWe Ha 3ToM (OHe MpPOTMBOBOCMANMTENbHOMO IL-4
(20,4 + 1,5 otHocuTenbHO 30,1 + 2,4 nr/mn) cBUaEeTENbCTBYET
0 elle bonee BbIpaXEHHOM HapyLUeHUM aganTaumu. Tak, mo
[aHHbIM KOPPENSILMOHHOTO aHanu3a B rpynmne CopTCMEHOB
¢ nepeHanpspkeHneM Mexay IL-4 n TNFa oTMedaeTcs oTpu-
LaTeNlbHas CpefHen CUAbl CTaTUCTUYECKM 3HAYMMas Koppe-
nAuMoHHas cBssb (r=-0,63), a B rpynne cnoptcMeHoB 6e3
nepeHanpsXeHns — CTaTUCTUYECKM 3HAaYUMas MONOKUTEb-
Has KoppensLMOHHasn CBA3b cpefHen cunbl (r = +0,48).

Takum 0bpa3oM, HecMoTps Ha QYHKUMOHaNbHOE Mno-
BbILUEHME YPOBHS MPOBOCMANUTESNIbHBIX LMTOKUHOB Y BCEX
CNOPTCMEHOB, Haubofbluee 3HayeHue MpU AMarHOCTUKE
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T361'IMI.|,3 2. OcobeHHOCTH LIUTOKMHOBOI O CTaTyca y CNopTCMEHOB C nepeHanpaXeHueM cepaLa 1 CnopTcMeHoB be3 CepAeyHO-CoCyaAnCTbIX

HapyLLeHUI

Table 2. Features of cytokine status in athletes with cardiac overstrain and athletes without cardiovascular disorders

UurokuHel, nr/mn / Cytokines, pg/ml

lpynna / Group TNFa IL-1a IL-4 IL-6 IL-8
0-29,6 0-163,7 0-35,7 0-19,8 0-54,5

3710p0Bble [10HOpS! / M+m 16,2+0,9 93,3 +1,01 15,6 +0,7 97+0,9 21.8+1,3
Healthy donors (n = 24) abiwe PV, % / above R, % 83 42 42 12,5
Meperanpsikenve cepaua / M+m 206,3+20,1 3232+219 204+15 74,2 + 6,1 224 £ 16,3
Overstrain of the heart (1=19) 5,0 P11, % / above RI, % 89,4 5.2 78,9 63,1
be3s nepeHanpsikeHus cepaua M+m 119,3+13,8 180,4+16,8 30,1+24 21,7+ 3,4 189 + 13,1
/ Without overstrain of the
heart (n = 28) Bbilwe P, % / above R, % 53,6 42,8 35,7 42,8 60,7
CraticTiyecKas 3HaYMMOCTb Pasfniui

T i p<0,01 p <0,001 p<0,01 p<0,001 p>0,05
B rpynnax cnoptcMeHoB / Statistical significance of differ (3.56) 5.17) (3.43) 7.52) (1.67)

ences in groups of athletes (f)

lMpumeuarue. t — kputepuit CTbloaeHTa; PU — pedepeHcHbIi MHTEPBaN No faHHbIM UCCIeA0BaHNS KPOBY YCTIOBHO-3/0POBbIX J0HOPOB
(1835 ne) U3 Konnekumm druobanka CI6 I'bY3 «lopopckas bonbHuua N2 40» [4].
Note. t — the Student’s criterion; RI — reference interval according to the blood test of conditionally healthy donors (18-35 years old)

from the collection of the biobank of City Hospital No. 40 [4].

HeYHKLMOHANbHOTO MEePEHanpsIKEHUS Y CMOPTCMEHOB-
rpebuoB cnepyet npuaaBaTb MOBLILEHWK ypoBHel IL-Ta
u IL-6 1 noBbiwenunto TNFa Ha doHe cHuxkeHus IL-4.

MonyyeHHble AaHHble MOATBEPKAAKOTCA WCCNefoBa-
HWUAMK, MOKA3aBLUMMKM CBSA3b YPOBHS NPOBOCMANMTESNBHbIX
LMTOKMHOB C MeTabo/IM3MOM COCYLMCTON CUCTEMBI, U YCTa-
HOBMBLLMX UX POJib B KauecTBe MPeAMKTOpa KapAMOBacKy-
nApHbIX cobbITMI. TaK, Bbi3BaHHOE (GM3UYECKON Harpys-
Kon BbicBoboxaeHne IL-1 n TNFa okasbiBaeT HeraTuBHOe
B/MSHWE Ha MblWLbl U MOXeET bbiTb CBA3aHO C nepeHa-
npsikeHneM W nepetpeHupoBaHHocTbio [20]. VmetoTcs fo-
Ka3aTenbCTBa BO3MOXHOCTW onpegenenus IL-6 B Kauye-
CTBe MOTeHUManbHoro 6uomapkepa HedYHKLMOHANbHOIO
NepeHanpsKeHs U CUHApOMa nepeTpeHupoBaHHocTy [17].
Y cnopTcMeHoB ¢ aucdyHKUMel MUOKapLa, Mo CPaBHEHMIO
C TeMH, Y KOro ee He Bbio, Habnwaanach 3HauuTeNbHO 6o-
flee BbICOKas 3KCMPeccus NPOBOCMANMTENbHOMO LIMTOKMHA
TNFa [16].

BbIBOAblI

1.Y cnopTcMeHoB 0TMeyaeTcs MOBLILLEHWE MpOBOCHA-
JMTENbHBIX LIMTOKMHOB, YTO MOXET ObiTb KaK CNeACTBUEM
alanTaLMOHHbIX U3MEHEHWIA, TaK U NPU3HAKOM JJIUTENIBHOMO
CMCTEMHOrO BOCMasneHus, 0TpaXatoLLero Hef0BOCCTaHOBe-
Hue MblwL,. Onpeapenenue IL-6, IL-8, TNFa MoxeT bbITb no-
Ie3HO [7191 OLIeHKU afianTaLyy opraHu3ma K TpEHMPOBOYHBIM
HarpysKam.

2. B copeBHOBaTeNbHbIN MEPUOL OTMeYalTCcA Haubo-
nee BbIPAXEHHOE MOBLILIEHWE YPOBHS MPOBOCMANIATESbHBIX
LMTOKMHOB, NpK 3TOM CleLyeT YYMTbIBaTb, YTO MOBbILIEHME
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NPOTUBOBOCMANMTENIBHOTO LMTOKMHA IL-4 npoucxoguT B 0T-
BET Ha BbICOKME YPOBHW MPOBOCMANUTENbHBIX LIMTOKWHOB
U ABNSETCA NPU3HAKOM XOPOLLEH afanTauum.

3. Haubonbluee 3HayeHne npu guarHoCTUKe HedyHKLUU-
OHaJIbHOr0 NepeHanpsXeHus Cepaua y CropTcMeHoB-rpeb-
LIOB CneayeT npuaaBaTh NoBbileHW0 ypoBHei IL-Ta u IL-6
1 nosbiwennio TNFa Ha doHe cHkenuns IL-4.

4, Pe3ynbTaThl NPeACTaBIEHHOrO MCCES0BaHNUA UMEIT
3HayeHue [J19 NOBLILLEHUS COPEBHOBATESIbHBIX Pe3y/bTaToB
cnopTcMeHoB-rpebLoB, MOCKOMbKY XpoHU4eckue 3aborne-
BaHWSA, XapaKTepu3yHLLMecs CTOWKUM BOCMaNeHeM U UM-
MyHHON AMCperynsumel, cepbe3Ho yXyALWarT Cuily MbILLL,
MX BbIHOC/IMBOCTb, MOTEHLMaN pereHepauum U MoryT CTaTb
MPUYMHOIA OCTPbIX PECNMPATOPHbIX MHPEKLMIA Ha MUKe [0-
CTUXEHUS «CMOPTMBHOW QOpPMbI».

A0NOSTHATESIbHAS! UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpPbI BHECAM CYLLECTBEHHbIA BKIaf,
B pa3paboTKy KOHLenuuu, MpoBefeHWe UCCNefjoBaHUs W MOA-
rOTOBKY CTaTby, MPOYNM U OA00pUNM GuHambHYl0 Bepcuio nepef,
nybnvkaumei.

UcTounuk dmHancupoBaHus. ABTopbl 3asBnsOT 06 OTCyT-
CTBMM BHELUHEro GUHaHCMpPOBaHWUS NpW NPOBEAEHUM UCCNefo-
BaHuA.

KoHdnukT unTepecoB. ABTopbl AeKnapupyloT OTCYTCTBUE SIB-
HbIX 1 MOTEHUMaNbHbIX KOH(SIMKTOB MHTEPECOB, CBA3aHHBIX C My-
OnMKaLmelt HacTosLLLeN CTaTby.

WHdopMupoBaHHoe cornacue Ha nybnmkaumto. ABTopbl Nony-
YWIM MUCbMEHHOE COrlacie MaLMEeHTOB W UX NpeAcTaBUTENeN Ha
nybAMKaLMI MeULUMHCKUX AaHHbIX.
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MeTabonuueckue HapyLlueHua U aHAporeHHblﬁ
AEd)MI.I,MT B natoreHese MoYyeKaMeHHOU 60ne3HU
3.K. 3mupraes, H.C. Tarupos, A.l. Bacunbes, P.H. Tarnupos

CaHKT-leTepbyprcKuii rocyAapCTBEHHbINA NeAUaTPUYECKUN MeAULIMHCKIIA YHUBepcuTeT, CaHKT-eTepbypr, Poccus

AHHOTALNA

B paHHoM 0630pe copepxuTcs 0606LLEHME U KPUTUYECKUIA aHANN3 COBPEMEHHDBIX AaHHbIX O NaTOreHe3e MoYeKaMeHHoW 6o-
nesHu (yponutnas, HedponuTnas). AKLEHT CAeNaH Ha TaKMX BOMPOCaX, Kak: MexaHU3Mbl 00pa3oBaHMs MOYEBbLIX KaMHEN;
daKTopbl pUCKa KaMHeobpa3oBaHMs; posib OKUCIITENBHOTO CTPECCa; XMMUYECKMIA COCTaB MOYEYHbIX KaMHel (M 0cobeHHo
OKcanaToB); posib bnsiuek Panganna, octeonoHTWHa, ypoMoaynuHa (benka Tamma — Xopcdonna), a-eHoasbl; MexaHU3M 00-
pa30BaHWA KaMHeli B cobupaTenbHbix TpybouKkax. PaccMOTpeHbl TakKe He[0CTaTOuHO M3YUEHHbIE BOMPOCHI BAMSHUS MUKPO-
BroTbl — (a) MoYeK U MoYEBLIBOAALLMX NyTel U (6) enyA0YHO-KULLEYHOro TPaKTa. YAeNneHo BHUMaHWe HOBbIM NOAX0AaM
K MOHUMaHWI0 NaToreHe3a W JIeYeHUo MoYeKaMeHHo! B0e3HM, a UMEHHO paboTaM Mo FeHETUKE, AMUrEHETUKE, TEHHOM UH3Ke-
Hepuu 1 npoTeoMuKe. oKa3aHo HECOBEPLLEHCTBO CYLLECTBYHOLLMX SKCMEPUMEHTANbHBIX MOZENel MoOYEKaMEHHON D0Ne3HH.
OTRenbHO paccMOTpeH BOMPOC O NMPUMEHEHWUM aHAPOreHHOW 3aMeCTUTESIbHOI Tepaniv B NIeYeHUM NaLMEHTOB, CTPaLAlLLMX
yponuT1asoM. [NaBHbI TEOPETUYECKWUN pe3ynbTaT AaHHOro aHaUTMYecKoro 0b3opa — o0b60cHOBaHMe NpeACcTaBneHus 0 Mo-
YeKaMeHHo 60M1e3HM KaK CUCTEMHOM 3aboneBaHWM, NpU KOTOPOM JI0B0e 3HAUMTENIbHOE OTKIIOHEHWE KOHCTAHT BHYTPEHHEN
cpenbl HapyLlaeT TOHKWUA banaHc, obecneynBaloLLMiA pacTBOPUMOCTL BELLECTB B NEPBUYHON MOYE U BbIBELEHWE UX CO BTO-
PUYHOI MOYOIA. lpaKTUYeCKMIA UTOT aHanu3a NuTepaTypbl — NOATBEPKAEHME NPUMEHUMOCTU aHAPOreHHON 3aMeCTUTESNIbHOM
TEpanuu B IEYEHUM NALMEHTOB, CTPAAAIOLLMX MOYEKaMEHHON DONE3HbIO.

KnioueBblie cnoBa: MoyeKaMeHHas bone3Hb; yponuTuas; HEdeOJ'IMTVIa3; MeTabonmyeckun CMHAPOM; naToreHes; aHaporeHxbl.
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Metabolic disorders and androgen deficiency
in the pathogenesis of urolithiasis
Zaur K. Emirgaev, Nair S. Tagirov, Andrei G. Vasiliev, Ruslan N. Tagirov

Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia

ABSTRACT

This review summarizes and critically analyzes current data on the pathogenesis of urolithiasis (urolithiasis, nephroli-
thiasis). Emphasis is placed on such issues as: mechanisms of urinary stone formation; risk factors for stone formation;
the role of oxidative stress; the chemical composition of renal stones (and especially oxalates); the role of Randall’s
plaques, osteopontin, uromodulin (Tamm-Horsfall protein), a-enolase; and the mechanism of stone formation in the
collecting ducts. Insufficiently studied issues of microbiota influence — (a) kidney and urinary tract and (b) gastroin-
testinal tract are also considered. Attention is paid to new approaches to understanding the pathogenesis and treatment
of urolithiasis, namely works on genetics, epigenetics, genetic engineering and proteomics. The imperfection of exist-
ing animal models of urolithiasis is shown. The issue of application of androgen replacement therapy in the treatment
of patients suffering from urolithiasis is considered separately. The author considers the main theoretical result of his
work to be the approval of the idea of urolithiasis as a systemic disease, in which any significant deviation of the internal
environment constants violates the delicate balance that ensures the solubility of substances in primary urine and their
excretion with secondary urine. The practical result is to confirm the applicability of androgen replacement therapy in the
treatment of patients suffering from urolithiasis.

Keywords: urolithiasis; nephrolithiasis; metabolic syndrome; pathogenesis; androgens.
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MOYEKAMEHHAA BOJIE3Hb:
COCTOAHUE NPOBJIEMbI

MouekaMeHHas bonesHb (MKbB, yponutias, Hedponutnas)
npecnieflyeT YenoBe4eCTBO C ApeBHUX BpeMeH [28]. MMovey-
Hble KaMHU Dblnn 0BHapyeHbl B OCTaHKaX YesloBeKa, Mo-
rpebeHHoro 7 Thic. neT Ha3ag, [58].

3aboneBaemMoctb MKB B HacToslLee BpeMs COCTaBNSA-
et B Aaun o1 1 pgo 5 %, B EBpone 5-9 %, B CeBepHoii AMe-
puke ot 7 1o 13 % [13] n nokasbiBaeT TEHAEHLMIO K POCTY.
B Kurae uactota MKb npubnmxaertcs k 6 % [81]. B no-
cnefiHve Ba [ecATUNETUS BO BCEM MUpe 0TMevaeTcs pocT
pacnpoctpaHeHHocT MKB [71]. HekoTopble uccnefoBartenu
oueHuBatoT 3abonesaemoctb MKB no BceMy mupy Benmun-
Hol oKkono 12 % [14], apyrve oueHKW paxe NpuUbAMMKatoT-
ca K 15 % [39]. B Poccuitickoit ®epepaunm MKB coctaBnset
2/5 ot uucna Bcex 3aboneBaHuii YpoNornyecKoi Npupoabl
11,21

Puck peunausos

YacToTa peumavBoB HedponuTMasa B TeyeHUe nepBbix
5 net nocne nepeoro 3nu3oAa kaMHeobpas3oBaHWUA COCTaB-
nset ot 30 go 50 % [15, 39, 41], a N0 HEKOTOPLIM [AaHHbIM,
n bonee 50 % [45]. 3a crepyiowee nATUNETME YacToTa
peumamsoB Bo3pactaeT ao 90 %, u B pesynbrate Hedpo-
JINTUA3 NIOKMUTCA TAKKUM 3IKOHOMMYECKUM bpeMeHeM Ha
nauueHToB v oblecTBo B LesioM [57]. B HacToswee Bpe-
MSl He CyLLecTBYeT YAO0BJIETBOPUTENBHOIO NIeKapCTBEHHOIO
npenapata Ans NeyeHnus u/unu NpoduUNaKTMKN peLnanBoB
MKB [14].

MouekaMeHHas 6on1e3Hb Kak cucTeMHoe 3aboneBaHue

KaMHM B noykax — MuHepanbHble OTI0XEHUS B Ya-
LLIeYKax M NIoxaHKe — Mbo HaxoaAaTca B CBODOAHOM CO-
CTOAHUM, MO0 NPUKpensieHbl K MoYe4HbIM coco4KaM. OHu
COAEpXKaT KPUCTASINYECKUE U OPraHUYEeCKMe KOMMOHEHTLI
M 0DpasylTCca NpW NepeHacbiLeHn MOYM MUHepanamu
[6, 7, 34].

YacTb UccneoBaTeneii yKkasbiBaeT Ha To, YTO Hedponm-
TMa3 MOXET NPOSBNATLCA 00pa3oBaHMEM WUAMONATUYECKMX
KaslbLiMeBbIX KaMHel y NauMeHToB 03 OTYETAMBBIX CUM-
NTOMOB CMCTEMHbIX 3aboneBaHui [22]. Bce e, no MHeHuMio
DOMbLUMHCTBA CMELManMCTOB, METaboIMYECKUE U3MEHEHMSA
npu MKB He MoryT ObiTb OMKUCaHbl Kak U3MeHeHUst 0bMeHa
JINWb HECKONIbKUX KOHKPETHbIX BeLwecTB [75], u noatoMmy
HedposMTHA3 NpeanaralT cunTaTb CUCTEMHbIM 3aboneBa-
HueM [18].

CreneHb usyyeHHoctn MKb

Kak 1 B KaKoi CTeneHn MHOXKeCTBEHHble daKTopbl (re-
HeTU4YecKue, BUOXUMMUECKME, TUTMEHUYECKWE U [p.) B3au-
MOJENCTBYIOT ApYr C APYroM M NPUBOLAT K 06pa3oBaHmio,
POCTY W peLManBaM KOHKPEMEHTOB B MOYKaX, [0 KOHLA He
AcHo [18]. HeobxoaumocTb pa3paboTku natodmsmonormm
MKB npusHaetcs oueBuaHou [14].
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MEXAHU3Mbl 0BPA30BAHUA
MOYEBbIX KAMHEN

(dakTopbl pucKa KaMHeobpa3oBaHus

(MakTopamMn pucKa KaMHeobpasoBaHMs CcuMTalOTCS:
(@) ManononBuKHbIM 00pa3 u3Hu [39, 71]; (6) caxapHbin
AMabeT N MeTaboNMYeCKMii CUHAPOM [24, 62]; (B) runepToHUS
[39, 71] v npyrve cepaeyHo-cocyaucTble 3abonesaHus [33];
(r) Hu3Koe noTpebneHue naKocTH 1 Boicokoe — benka [15];
() HeankorosibHan wvposas bonesHb nevenu [31]; (e) Ma-
Nbli 06bEM BbIAENAEMON MouM M fermapatauma [52]; (O)
nepBUYHbIN rYnepnapatvpeo3s [15] u runepkanbumypus [52];
(3) runepokcanypus, runoumutpatypus [52].

Y naumeHTOB C rvnepKanbuuypueid Yacto Habnmopaercs
CHUXKEHWe MUHepanu3aummn KocTel BNaoTb A0 OCTEONOPO3a,
B CBA3W C YeM MM Ha3HayatoT npenaparsl BuTaMuHa D u/unu
Kanbuus. Takue HasHayeHMs NoBbILWaloT puck passutus MKB
3 CYET YBEJIMYEHUS IKCKPEeLMM C MoYoi Kanbums, gocdaTos
1 oKcanartos [47].

N3bbiTouHoe noTpebrieHune oKcanara ¢ nuLLen, HanpuMep
CO LUMWHATOM, MOXET cnocobcTBoBaTh 0bpa3oBaHWI0 KaM-
Hel, a BbICOKOE COAEpXaHWe KamnbLysa B MULLE BAMSET Ha
topmupoBaHme bnawek Panpanna [17].

XuMUYecKui cocTaB NoYeYHbIX KaMHe:

Ha nonio okcanara Kanbums (Ca0x) — Kanbumuesoi conm
wasenesoit kucnotbl CaC,0, - H,0 — npuxoautcs 65,9 %
obLLero yncna noyeyHblx kamHen [77, 81].

BxopsLwme B cocTaB noyeyHbIX KaMHel conu hocdopHom
KMCNOTbI TaKXKe NpefCcTaBneHbl, raBHbIM 06pa3oM, conamu
Kanbuua (CaP). 3to kapbanatur (carbapatite) Ca,,(PO,),(0H),,
Ha pono Kotoporo npuxoautcs 15,6 % KaMHew, u Gpymt
(brushite) CaHPO, - 2H,0 — 1,7 % kamneit [77]. B cymme
¢ CaOx conm docopHoii KucnoTel coctaensT bonee 80 %
yncna noyeyHbIx KoHKpemeHToB [11].

OTHocuTenbHo yvacto (12,4 %) BcTpeyaloTcss KaMHH, co-
crosilwme u3 yparos (urates) C;H,N,0, — coneit MoueBoiA
Kkucnotbl. Pexxe (2,7 %) 0bHapy*MBalOTCA KOHKPEMEHTBI U3
BOAHOro gocdata MarHus ¥ aMMOHUSt — CTUpYBHTA (Struvite)
H,MgPO0, - 6H,0 [11].

LuctnHoBble KaMHM (cystine stones) cocTosT U3 OKMC-
NIEHHOT0 MPOM3BOAHOr0 AMUHOKUCAOTHI LMACTEMHA —
(SCH,CH(NH,)CO,H),. Ha ux pomto npuxoautcs okono 1%
MKB y B3pocsbix [35].

OkcanaTHble M ypaTHble KaMHW Yalle BCTpevalTcs
Y MYX4WH, a Kapbanatutbl U CTPYBUTBI — Y eHWwmH [20].
Ca0x v KapbanatuTbl HabnogaloTCA yalle y Nioaen B BO3-
pacte ot 30 pno 50 net. bpywwTbl u cTpyBuTHI Npeobna-
pawT y nuy Monoxe 20 u ctapwe 70 net. Ypatbl u cTpy-
BUTbI yalle GopMmupyloTca He B MOYKaX, @ B MOYEBOM
ny3eipe [77].

AHanus orpoMHoro cratuctuyeckoro Matepuana (50 Teic.
BonbHbix MKB) nokasan, uto 3a nocnefHue LeCATUNETUS
[ons KapbanaTUToBbIX KaMHel yMeHbluMnack, a fons bpy-
LUMTOBbLIX — yBeNM4mMnach [23].
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[na Kaxkporo TMNa KaMHel xapakTepHa ocobas KapTuHa
OT/IOXKEHNS MUHepanoB [27], HO B MOHMMaHWUK MaToreHe3a
Haubosee pacnpocTpaHeHHOro TMNa KaMHeobpa3oBaHus —
MIMONATUYECKOr0 KalbLIMEBO-0KCaaTHOr0 KaMHeobpasoBa-
HUS — JOCTUTHYT 3HaUMTENbHBIA nporpecc [28].

Okcanat Kanbuus

KoHkpemeHTbl, cdhopMupoBaHHble 13 Calx, Kak cKasaHo
BblLLIE, COCTABASOT OKOMO 2/3 Bcex KaMHen noukw [14, 81],
W OKcanaTbl pacCMaTpWBAlOTCA KaK OCHOBHble MPOMOTOPHI
KpucTannoobpasoBaHus, OHW YCKOPSIOT KpUCTaNIM3aumio
AN arperaumio KOMMNOHEHTOB KaMHsl 3a CYeT aKTUBaLMUK He-
CKONbKWX MexaHu3moB [68].

06pa3oBaHMi0 KaMHel CnocobcTBYeT nepeHacbilLeHne
MOYM OKCanaToM Kanbuma [68]. [oMeocTas oKcanaToB noj-
LEPHKMBAETCA TOHKMM DanaHcoM Mexay 3HAOrEeHHbIMU UC-
TOYHUKAMM, 3K30TE€HHbIM MOCTYM/IEHNEM U BbIBEAEHUEM U3
opraHu3Ma psifa BeLlecTs [25]. B yacTHOCTW, OH KOHTpONMpY-
€TCA OKcanaTHbIM TpaHcnopTepoM SLC26A6 [59]. Ita aBonto-
LIMOHHO KOHCEpBaTUBHas aHWOHHAA TPAHCMOPTHas cucTeMa
UrpaeT KpPUTMYECKYI0 POJib B MOHHOM FOMeOCTase U KUCNoT-
HO-0CHOBHOM b6anaHce [67]. [loMMMO NoyeK oHa NpucyTCTBYET
U B CTEHKE KULLKY [75].

Ha mMonenu runepokcanypuu in vivo [42] Habnioganu no-
BbILUEHHYI0 3KCMPECCUI0 MOJIEKYNbl MOBPEXAEHUS noyeK 1
(kidney injury molecule-1, KIM-1) B TKaHAX MOYEK KpbIChl.
N3MepeHne copepxaHua akTogoMeHa Monekynbl KIM-1
B MOYe aBTOpbI MpeJJiaraloT B Ka4ecTBe MapKepa HepoToK-
CUYHOCTW NpY TUNEpPOKCanypum.

KpeaTUHWUH CbIBOPOTKM KPOBM

KpeaTWHUH CbIBOPOTKM KpOBM MOKa sIBSIETCA Hambonee
PacnpoCcTpaHEHHbIM MEeTOLOM N06asbHON OLEHKU (YHK-
LMW NOYeK, XOTA OH 061afaeT HWU3KOW YyBCTBUTENBHOCTHIO
B OTHOLLEHUW PaHHUX U3MEHEHWIA CKOPOCTM TNIOMepynsipHOiA
GuUNbTPaLMM MK NpU 0JHOCTOPOHHEN MOYEYHO NaTonorum.
ABTOpbI cornalalTcsa ¢ uaeel UCnonb3oBaTb B KayecTse
MapKepa TecT Ha cofepxanue KIM-1 [50].

BoiBeaeHue okcanatos

CyLLecTByeT TpM OCHOBHbIX NYTW BbIBEAEHWS OKCANATOB:
(a) cHWxeHue nocTynienus, (6) yBenmuyeHne sKckpeuum 1 (B)
npeBpaLleHne B apyrve Bewectsa [75]. Y nauueHToB c nep-
BMYHOI UNW BTOPUYHOW FUMepoKcanypuen, Hedponutuasom,
OCTPOJ WM XPOHWYECKOI OKcanaTHoW HedponaTuen, XPoHu-
YecKom 60/1e3HbI0 MOYEK HE3ABMUCUMO OT 3TUOJIOTMU HapyLua-
€TCSA 0JMH UM HECKOJBKO U3 3TUX 3JIEMEHTOB.

OTHoCKTENbHO 06pa30BaHNA KaMHel B MOYKaX BbIABUHY-
Tbl NATb NocTynaros [68]:

1. NepeHachbilLieHe MOYM 1 KpUCTaNNN3aLMA — LOBUKY-
LUMe CUMbl BHYTPMMOYEYHOTO BbiMafeH!s KPUCTaNOB.

2. bnsawkm PaHaanna — MCTOYHMK 06pa3oBaHmMsA KaMHel
un3 CaOx.

3. MonoBble ropMOHbI MOTYT UrpaTb KIHOYEBYH Pofib
B pa3BUTUM HedponuTMasa W, CHeAoBaTenlbHo, ObiTb
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NOTEHUMANbHBIMU MULLEHAIMW AJ18 HOBbLIX NpenapaTtos, no-
JaBNALWMX 00pa3oBaHMe KaMHeN B MOYKaXx.

4, MrKpobKoTa NOYKM M MOYEBBLIBOAALLWMX NyTeii (BKITO-
yas ypeasonpoayuMpyloLLMe DaKTepum), a TaKxKe TONCTOM
KMLLKM, OKa3bIBaeT CUIIbHOE (KaK MONOMUTENbHOE, TaK U 0T-
puuaTeNbHoe) BAMSHKE Ha YPONOrMYecKoe 340poBbe bnaro-
JapsA CBoen MeTabonMyecKon aKTUBHOCTM.

5. VIMMyHHbIN 0TBET, U B YacTHoCcTU AnddepeHLMpoBKa
MaKpodaroB, UrpaeT BaXKHeuLLYHo posib B HOpMMpOBaHUM M0-
yeyHbIx KpuctanoB Calx.

Bce e To4Hble MexaHM3Mbl 06pa30BaHms ¥ pocTa KaMHel
B MOYKaX OLLEHMBAIOTCA KaK «He 40 KOHLLa BbISICHEHHbIe» [28].

®duKcauma KaMHs

KakuM 00pa3oM KaMHUM yaepiwvBaloTcs B MOYKE, MOKa
OHW UMeloT HebonbluMe pasMepbl, L0 KOHLA HE M3Yy4eHO.
PaccmatpuBatoTcs gBa BapMaHTa yAepxaHWs KaMHel Ha
paHHWX cTaguax npowecca ux GopMUpPOBaHUSA: OOUH — POCT
Ha MHTepCTULManbHOl bnswKe PaHaanna; apyroi — pocT Ha
MuHepane, chopMM1pOoBaBLLEMCS B BUAE NIOMUHAbHOW Npob-
KW B TEpMUHanbHOW cobupatenbHoii Tpybouke [70].

Moka KpucTtannbl cBOOOLHO NPOXOAAT MO MOYEYHBIM
KaHambLaM W He 3aJepXMBalOTCA B MOYKaX, KpucTaniusa-
uMs onacHocT He npepactaenset [40]. BeposTHo, B HopMe
TPaH3WUT Mo4M MO HedPOHY MPOMCXOAUT CAMLIKOM BbICTpO,
uT0bbI KpUCTanbl YCrenu BbIpacTu AOCTATOYHO KPYMHBIMMU
ONs NpuKpennenus. B moukax AoMmKeH cyLiecTBoBaTh Mexa-
HW3M UKcaumm («3asKOpPUBaHUS») KPUCTANNOB. VX KOHTaKT
C TKaHAIMM BbI3bIBaeT MOBPEXEHUsA U CrocobCcTByeT npu-
KpenneHuio — nnbo K anuTenManbHbIM KIeTKaM, nbo K ux
basanbHoi MeMbpaHe.

Bo3MoHo, BCe-Taku ycrneBaeT Npon3onTi 0bpasoBaHue
YacTuL, JOCTAaTONHO KPYMHbIX, 4T0BbI BOKMPOBaTh KaHasb-
Lbl, 0cobeHHO B Tex MecTax, [Aie HapyLLeHOo TeyeHue Mouu
13-3a MU3MEHeHWs AMaMeTpa NpocBeTa KaHanbla. Pe3ynbTa-
TOM MOIYT CTaTb KPUCTaTMYECKME OTIIOKEHNS, 3aKyNopuBa-
loLLMe oTBepcTUS cobupaTenbHbIx TpyboyeK. Takum 0bpasom,
duKcauma npoucxoaut nnbo 3a cyet obpasoBaHusa bnslek
Panpanna, nnmbo 3a cyeT 3aKynopku 0TBepCTUiA cobupatesb-
HbIX TPYBOUEK KpUCTanamyeckumu npobkamu, nnbo 3a cuet
cybanuTenmansHoro oTnoxeHus Kpuctannos [40].

Bnawku Panaanna (Randall's plaques or plugs) HasBaHbI
M0 MMEHM 0MUCaBLLEr0 UX aMepUKaHCKOro xupypra AneKcaH-
Apa Panpanna [56]. brsiwkm nosBAstoTCA CHavyana B TOHKOM
yactu netnu 'enne [27]. 3To anaTuToBbIE, TO €CTH COCTOALLME
13 CaP, 0TnoXeHUs B MEXKIIETOUHOM NPOCTPAHCTBE, pacno-
NOXEeHHble 6/IM3K0 K NOBEPXHOCTM NOYEYHOO COCOYKA U pac-
CMaTpMBaeMble KaK OCHOBA, Ha KOTOpPOW 0bpasytoTcs Moye-
Bble KaMHM, XOTA CaMW KaMHU COCTOST, INlaBHbIM 06pa3oM,
n3 Calx [14, 22, 28, 39, 73]. KanbunduKaums HaumHaeTcs
B 6a3anbHoM MeMbpaHe netesb [eHne, 0TKyAa bnsALKK pac-
MPOCTPaHAKTCA Yepe3 MHTEPCTULMIA B CTOPOHY ypoTenms [21].

BHyTpuTYbYNSpHbEIE KpPUCTaNsbl, NPOHMKAs B MOYEYHBbIN
MHTEPCTULMIA, MOTYT BbI3bIBaTb U3MEHEHWUS B 3NUTENMANbHBIX
WNM 3HA0TENMANbHBIX KNETKaX, NPUBOASLLME K 00pa3oBaHmio
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bnawek Paxpanna [40]. lpoKcuManbHO pacnonioXeHHble
MWHepasbHble arperatbl HaX0AATCS B HAPYXHOW YacTu Me-
BYNNSPHOr0 KOMMNJeKca u uHTpatybynapHo. uctanbHas uH-
TepcTULManbHas MUHEpanu3aLms y BEPXYLLKU COCOYKa, CO-
oTBeTCTBYtOWAA bnswke PsHpanna, He BO3HMKaeT mpexpe
NPOKCUManbHOI MUHepanu3aumm [34].

B kaMHax ectb anatutoBas obnactb, 06bl4HO <0,5 MM
B MONepeYHUKE, U B HEW BCTPeYaloTcs cBoBOLHbIE NPOCTPaH-
CTBa — CBMAETENBLCTBO NMPOMCXOXAEHNSA U3 COEANHUTENBHOM
TKaHu cocoyka [70]. Mocne npuKpenneHus K BrisiliKe oKca-
NaTHBIN KaMeHb MPOAOJIKAET YBEINYMBATLCA B pa3Mepax.
Mpy HapywweHUM LenocTHOCTU YpOTeNus Y4acTKu bnswkm
noJBepralTcs BO3AEMCTBUIO Moum. [poLecchl NepechILLeHus,
3apOX[EHMs, POCTa, arperaumm 1 yaepxaHus KOMNOHEHTOB
MOYEBOr0 KaMHsl B KaHanbLiaX C/leayoT 0fuH 3a apyrum [14].

OcteonoHtnH (OPN) — 6enok, cuHTe3upyeMblit BO MHO-
UX OpraHax M TKaHsx, 061afaeT LUMPOKUM CNEKTPOM (YHK-
LM, B TOM YuC/e B MUHEpann3aLmm KOCTel U 3aXKUB/eHUN
paH. KOHTaKT MouM, mepeHachILLeHHON KpUCTaniaMm cone,
OPN 1 ypoMoziynMHOM, C OTKPbITOM (MOBPEXKAEHHOM) NOBEpX-
HOCTbHO KINEeTOK 0bpasyeT Yepey MaTpuKca 1 kpuctanios [21].

B noukax OPN perynupyeT MeTabos13M Kanbuums u ¢oc-
daros. bnarofaps cBoeii cNocobHOCTU NPOYHO CBA3LIBATHCS
¢ ruppokeuanatutoM OPN B noykax cnocobcTByeT passuTuio
Bocnanexms u Gpubposa. Y naumeHToB ¢ XpOHUYECKOM bones-
Hbto noyek (XBIM) koHueHTpaumst OPN roBbileHa B NouKax,
KpOBM M MoyYe, 0COBEHHO NMpu coueTaHWm 3Toro 3aboneBaHms
C caxapHbIM auabeToM u rnomepynoHedputoM. OPN paccma-
TpuBaeTcAa B KavectBe bruomapkepa XbI1 [60].

B onbiTax in vivo Ha Kpbicax CaOx ycunuBan oKMcnuTeNb-
HbIii CTPECC, afre3vio KpUCTaINOB, 3KCMPECCUID OCTEOMNOH-
T1Ha 1 KIM-1. Kpome Toro, Habntoganock CHUMXEHWE YPOBHS
UMTPaTa MoYM, a TaKKe MOBbILIEHME YPOBHA KpeaTUHWHA
1 MOYEBMHbI B CbIBOPOTKE KPoBY. KanbLuit-4yBCTBUTENbHbIE
peuenTopbl (CaSRS) TaKxKe MOryT UrpaTb BaXkHYI0 poJib B UH-
OyKuMn HedponuTuasa [74].

YpoMopynuH, unu 6enok Tamma — Xopcdonna (uro-
modulin aka Tamm-Horsfall protein, THP), — rnuKkonpo-
TEWH, B HOpMe Hanbonee pacnpocTpaHeHHbIi 6enoK B Move.
JKCKpeLma ero ¢ MOYOM NpOMUCXOAMT B pesynbTaTe npo-
TE0NIN3a NpefLLeCTBEHHUKA, PACMONIOEHHOr0 Ha JIlOMU-
HaNbHOM MOBEPXHOCTM KIETOK netnm lenne. 310 MHrMbutop
KPUCTaNNIN3aumMy KanbLms B MOYKE — MPUCYTCTBYS B MOYE,
OH y4yacTBYeT B 3aLUMTe MOYEBLIBOLALLMX NyTeN OT UHDEK-
Ui, — 1 3QDEKTUBHLIN BMOMapKep TXKeCTU NobbIx 3a-
bonesanuit nodek — npu XBI KoHueHTpaums THP B Moye
CHWXKQETCS, KOPPENMpYs C U3MEHEHWSIMU CKOPOCTM FIoMepy-
nsapHoi dunbTpaumm. YposeHs THP B CbIBOpOTKE KpPOBM TECHO
CBAi3aH C TAXKECTbH MOpayKeHUs NoYeK [64].

CobuparenbHble Tpy6oukm (collecting ducts or ducts
of Bellini). KamHu, cocTosiume npeumyliectBeHHo u3 CaP
(rmapokcuanatut, 6pyLumT), YacTo dhopMupyloTca B cobupa-
TeNbHbIX TPybouKax. Takue 0T/I0XEHMS Bbi3bIBAKT OKANbHOE
MOBPEXAEHME TKAHEW U MOTYT CTaTb MECTOM pocTa MUHepa-
nos [22].
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B yvaweukax 06Hapyu1BalOTCA LUCTUHYpPUYECKUE KaM-
HU — MHOTOYMCIIEHHbIE, MefIKMe, OBajlbHble, TNajKue
W KenTble; YTO paccMaTpuUBAETCs KaK [OKa3aTeNlbCTBO WX
obpa3oBaHusa B cBobogHOM pacTBope [28]. KaMHu, pacty-
LuMe Ha npobkax B cobupatenbHbix Tpyboukax (ductal plugs),
MPUKPENASIOTCS K KYCOUKY anaTuTa, Ho anaTUToBbIe Y4aCcTKu
00bI4HO KpynHee (4acTo >1 MM B AKMHY 1 >0,5 MM B LUKMpK-
HY), N OHW CN/OWHble, 663 NPOCBETOB, NPOXOASALIMX Yepes
Hux [70].

OKucnUTENbHBIA CTpecce

OkcanaTHo-KanbLUMeBbIii yponuTuas — Haubonee pac-
npoctpaHeHHbin TN MKB — cBSi3aH C OKMCIUTENbHBIM
CTpeccoM U BocnaneHuem/noBpexpaeHueM TkaHen [19].
LLlaBeneBas Kkucnota u/unu kpuctamnel CaOx nospexpaa-
0T MUTOXOHZPWUW, M T€ CTAHOBATCA UCTOYHUKOM peaKTMB-
HbIX GOPM KMCNIOPOAaA B MOYEYHbIX INMUTENIUANBHBIX KeT-
Kax [66]. VIHAyLUMpOBaHHLIN KUCNOPOAOM OKWUCITUTESbHBIN
CTpecc urpaeT KJoyeByl ponb B matoreHese MKB [38].
MuToxoHapuanbHas AUCYHKLUMA y4acTBYyeT B yepHaHuu
u arperauum Kpuctannos CaOx, a Takxe B dopmupoBa-
HuM bnsawek PsHpanna — Mectax obpa3oBaHMs KaMHen
B noykax [19]. lpoHuKas B 3NUTENUOLMTBI, KpUCTanbl
Ca0x noBpexnalT MUTOXOHAPMM, U3 HUX BbiCBODOXKAA-
loTcA peakTuBHble GopMbl Kucnopopa (reactive oxygen
species, ROS), KoTopble yCUIMBAKOT BOCMANUTESNIbHYHO pe-
akuumio [66], cnocobcTByloT arperaumn, pocty U aaresuu
KpUCTansoB, 4YTo B KOHEYHOM UTOre NPUBOAMT K 0bpa3oBa-
HUI0 KaMHen [38]. YaepKaHWto yacTuL, Ha NOBEPXHOCTH Mo-
YeYHbIX COCOYKOB CMOCOBCTBYET NoBpexaeHUe KneToK [14].
Mpoaykumio ROS u nporpeccupoBaHue OKWUCAMTENBHOMO
CTpecca MOXHO cuuTaTb OCHOBOW 00pa3oBaHWA KaMHel
B noyKax [37].

MexaHn3M noBpexaeHns NoyeK B pesynbTaTe MH EKLMM
BKJTHOYAET KaK MpAIMYI0 MHBa3WK0 MaTOreHoB, TaK W OT/IoXke-
HWe KOMIJeKca aHTureH — aHtureno [12].

Ponb MoHouuTOB

B3auMopeiicTBE MOHOLMTOB C pacTBOPUMBLIMU U He-
pacTBOPMMBIMM OKCanaTaMu MOBPEXLAET MUTOXOHAPUM
M HapyLlaeT OKWUCIIUTENbHO-BOCCTaHOBUTENbHLIN FOMEo-
cta3 [51]. Makpodarm — KoHeuyHas cTagua auddepeH-
LMPOBKM MOHOLIMTOB KPOBM — BbI3bIBAKT BOCMaieHNe
M TaK y4acTBYKT B QOPMUPOBAHMM MOYEYHBIX KPUCTam/IoB
CaOx [48].

HapyLlueHne okcanaTHoro romeoctasa ycunuBaeT Jlo-
KanibHOe BOCMaNeHMe B MOYKaX, a NPOTMBOBOCMAIUTESbHBIE
NeKapCTBEHHbIE MPenapaThbl CMAMYalT NOCAeACTBUS OKCana-
T03aBUCUMBIX 3aboneBaHuii [25].

BTOPWYHBIN CUCTEMHBIA BOCMANUTENbHBINA OTBET NOLAEP-
KMBAETCS BbICOKMM YPOBHEM MHCYNIMHA B COYETAHUM C UHCY-
JIMHOPE3UCTEHTHOCTHIO, U B COBOKYMHOCTU C 0XKUPEHUEM OHM
COCTaBNAOT TpUaLLy NPU3HaKOB MeTaboNMyecKoro CUHAPOMa.
IucdyHKUMA 3HLOTENMS, B TOM YMCTIE B MOYENOSIOBOM CUCTE-
Me, y4acTByeT B pa3BuTUM yponiuThasa [3].
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REVIEWS

POJ1b MUKPOBWUOTbI

Moyka u MoueBbIBOASALLUE NYTH

MuKpobKoTa KULLKW COCTOUT U3 KOMMEHCANbHbIX, CUM-
BMOTMUECKMX W NATOTeHHbIX MWKPOOPraHuaMmoB. Y muu,
ctpagatowmx MKB, MukpobuoTa noyek 1 MoYeBLIBOLALIMX
MyTe OT/MYHA OT TaKOBOW Y 3[0POBbIX NOLENH: B Hau-
Bonbluei CTENEHWU OHM PaA3NNYAKOTCA KOSMYECTBOM MUKpPO-
OpraHnW3MoB, NpUHALMEXalWmx K TakcoHam Lactobacilli
n Enterobacteriaceae [36]. CunbHbIMW MpeaMKTOpaMuK ro-
YeyHbIX KaMmHeW siBnsioTca Escherichia coli, Staphylococcus
n Lactobacillus [30]. B obpa3oBaHMM KaMHeii yCTaHOB-
NeHa ponb ypeasonpogyuupylowmx baxtepuit Proteus
mirabilis, Klebsiella pneumoniae, Staphylococcus aureus,
Pseudomonas aeruginosa, Providencia stuartii, Serratia
marcescens w Morganella morganii [36]. Kpuctannsl CaOx
obpasylTcs B MPUCYTCTBUM YpPOMATOreHHbIX baKTepui
E. coli v K. pneumoniae [36]. B nposiBneHUn NNTOreHHO-
ro pencteust CaOx yyacTBYKOT M HemaToreHHble bakTepum
S. aureus v Streptococcus pneumoniae [36].

MukpobuoTa noyek M MOYEBBLIBOALLMX NYTEN MOXET
ObITb BOBNIeYeHa B 00pa30BaHMe KaMHell Yepe3 r1nepoKca-
nyputo 1 nepeHacobiweHne Calx, obpasoBaHmMe U arperaumio
buonneHoK, noBpexaeHue ypoTenus. baktepumn ces3bialoT
Kpuctannbl Ca0x, 4to NpMBOANT K NUENOHEdPUTY U U3MEHE-
HWAM B HedpoHax ¢ obpasoBaHueM bnswek Panganna [36].

bakTepum, npoyumpytoLve ypeasy, Takue Kak Aspergillus
chimaera, K. pneumoniae, S. aureus, P. aeruginosa, perynu-
pytoT obpa3oBaHue CaP, paciuennss MoueBMHy U CTUMYNUpPYS
BblpaboTky CO, [26].

YKenyao4Ho-KMLLEYHbIW TPAKT

Lactobacillus ydacTByeT B MeTaboNM3Me KULIEYHBIX
MWKPOOPraHW3MOB, pasfiaras LLiaBeneByl KUCNOTY, CHUKas
YPOBEHb MOYEBOI KNC/OTbI M CKOPOCTU 06pa3oBaHmns KaMHel
B Moukax. Lactobacillus, pa3naratoias okcanat, accoumm-
pyetcs ¢ bonee HU3KUM puckoM obpasoBaHus CaOx-KaMHei
B nouKax [46].

B Mopenu MouekameHHol bonesuu BeepeHue Bacillus
subtilis 168 (BS168) B enyAo4HO-KWLIEYHBIN TPaKT
Drosophila melanogaster cHWxano KonaM4ecTBO KaMHeil
B ManbM1rueBbIX KaHanbLaX M MOBbILIANO BbIKWBAEMOCTb
HaCeKOMBbIX, 4TO, M0 MHEHWIO aBTOPOB, MO3BOJSET MPeAso-
UTb HOBYK MUKpPODHYIO Tepanuio onis nedvenns MKB [13].

Mpu 3KCnepUMeHTanbHOM (3TUNEHINMKONEBOM) Hedpo-
nutnase pobaenenue L. plantarum N-1 (LPNT) B nuTbeByto
BOAY HOpPMann30Bano 06MeH aprMHUHa B MUKPOOMOTE KMLLIKH
KpbIC W yMeHbluano obpasoBaHue kpuctannos CalOx B noy-
Kax [44].

[laHHbIN TepaneBTUYECKUI 3DdEKT 00YCNOBNEH CHUMXKE-
HWeM COLlepIKaHus LLaBeNeBoi KUCIOTbI B MOYe U 3KCnpec-
cumn octeonoHTUHa U CD44 B nouKax, Npy 3TOM YMeHbLLANoCh
BOCMasieH1e W BoCCTaHaBNMBanach bapbepHas GyHKLMA KULL-
KM, NOCPeACTBOM BO3/eicTBUA Ha KnayauH 2 (claudin-2) —
benok KuweyHoro bapbepa. Kpome Toro, BblpacTana
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MPOAYKLUMA KOPOTKOLLEMOYEYHbIX MPHBIX KUCNOT (Heobxo-
OUMBIX s NUTaHUS ANUTENMOLMTOB KULLKM) M YNCIEHHOCTb
nonesHbIX OaKTepuii, NPOAYLMPYIOLLMX 3TW KucnoTbl [69].
L. plantarum J-15, Bo30eNCTBYS Ha MUKPOOMOTY KULLKM,
CHVKAeT BbIpaXKeHHOCTb BOCMaNeHWs U TeM BOCCTaHaBIU-
BaeT KULLIEYHbIN bapbep, a 370, B CBOK 04epefib, YMEHbLIAET
0bpa3oBaHMe KaMHel B noukax [65]. B akcnepuMeHTax Ha
Mblwax L. plantarum ycunueana MeTabonuaMm OKcanatoB
B KMLLKE, CHWKaNa MX 3KCKPELMIO C MQYOW U OTNOXEHMe
KpucTannos [59]. PekoMOMHaHTHbIE MONOYHOKMCIIbIE HaKTe-
puK, 3KCnpeccupylolwme GepMeHTbl, paspyLualoLLme oKcanar,
npeAnaraloTcs B KayecTBe MepopanbHOr0 NeKapCTBEHHOro
CpefcTBa npu runepokcanypum [82].

Oxalobacter formigenes — rpaMoTpuLaTeNbHas aHas-
pobHas 6aKTepus, obuTaloLLas B TONCTOM KMLLKE. 3T0 OCHOB-
HOWM UCTOYHUK (epMeHTa okcanun-KoA-pekapbokcunassi,
KOTOpbI NepepabaTbiBaeT oKcanat nyTeM Aexapbokcunm-
poBaHus B GopMmaT M TeM cnocobCcTBYeT yAaneHno Yactu
MoTEeHLManbHbIX UCTOYHMKOB MOYeYHbIX KaMHen [958, 61].

HOBBIE 10AX0AbI K IEYEHWIO
MOYEKAMEHHOW BOJIE3HU

leHeTMKa U reHHas UHXeHepus

BbisiBNieHbI reHeTUYeCKMe NoMMOpPdU3MBI, NOTEHLMANb-
HO BOB/EYeHHble B MaToOreHe3 KanbLueBoro Hedponntmasa.
YcraHoBneHbl nonmmopduamMel 11 reHoB, accoUMMpOBaHHbIX
c kKamHamMu. TeHbl VDR, SLC34A1, SLC34A4, CLDN14 v CaSR
KOOMpyloT Benku, perynupyiollme KaHanbLeByto peabcopb-
umio docdatoB u Kanbums; reHbl CaSR, MGP, OPN, PLAU
n UMOD opmpytoT 6enku, NpenarcTBYKOLLME BbiNaAeHUIO
coneit Kanbuus; red AQPT KogmpyeT BOAHbBIA KaHan B NPOK-
CMMasbHOM KaHanbue [16].

Co3paHbl MOfieNM HOKaYTHbIX MbILLIEH, Y KOTOPbIX pa3Bu-
BAETCA MHTEPCTULMANbHBIA KabLMHO3 B MOYEYHBIX COCOY-
Kax. 310 MblwK, aeduumtHble No benky Tamma — Xopcdos-
na, OCTEOMOHTUHY W OJHOBPEMEHHO MO 060MM Ha3BaHHLIM
benkam [73].

3nureHeTUka

(aKTopb! BHELLHEN Cpeabl U AMeTa MOrYT BUSTb Ha BO3-
HWKHOBEHWE W pa3BuUTMe HedponMTUasa Yepes 3KCMpeccuio
reHoB [18]. MHrnbupoBaHue aKcnpeccum 0CTEONOHTUHA MOXKET
ocnabutb nospexaeHve noyek [60]. MoaaBneHne aKkcnpeccum
U BbICBODOXAEHMA MPOBOCMANMTENbHBIX (AKTOPOB MOXET
cTaTb cTpaternei 6opbbbl C KAMHAMM M UX NPOPUNAKTUKM [75].

B KayecTBe MeTOLOB JleYEHUS TaKKe mnpensaratoTcs:
(a) calneHcepbl reHOB Ha OCHOBE MafiblX MHTEPdEPUPYHOLLMX
PHK; (6) pekoMOWHaHTHble (epMeHTbI, pacLuenistoLLmMe OKca-
narbl, 1 (B) LUTaMMbI baKTepui, pacLLEen/IfIoLLMX oKcanaThl [25].

lNpoTeomuka

Ha ocHoBe NpoTeoMMKM M Macc-CneKTpoMeTpum bbinn co3-
[aHbl BbIYMCIIUTENbHBIE MHCTPYMEHTBI [1S1 OLIEHKU B3auMo-
OeiicTeus Mexay benkamu (protein-protein interactions, PPI).
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MeTop, 661 NpUMeHeH Anis aHanM3a Buonormyeckux Mare-
pWanoB, NOJTy4eHHbIX OT MauWeHToB, cTpagatowmx MKb, —
MOYM, MaTpUKCa MOYeuHbIX KaMHel, brswek Panpanna,
MOYEYHBIX COCOYKOB, KIETOK MOYEYHbIX KaHasbLIEB, MUTOXOH-
LPUA Y UMMYHHBIX KIETOK. BbisiBieHa ponb a-eHonasbl B Ka-
yecTBe LieHTpanbHoro y3na PPI. Jlokanu3aums a-eHonasbl Ha
K/ETOYHOM MeMbpaHe yKa3blBaeT Ha To, YTo 3TOT OENoK Mo-
XeT ObITb peuenTopom Kpuctannos COM (CaOx monohydrate),
cnocobcrBytowero 0bpasoBaHmMio KaMHel B noukax [20, 78].

Moaenu MKb

Y cobak u Kowek obpasyloTca yponuTbl U3 OKcanarta
KanbLus, KOTopble MOTyT ObITb peunanBupyomMi. OfHaKo
MOZeb IPbI3YHOB, Ha KOTOPOIA JOCTOBEPHO GOPMMPOBANCH
6bl 6nAawkm Panganna, He co3aana. Owyulaetcs noTpebHOCTb
B nosbope HOBOW MOLENN — XMBOTHOMO, LOCTATOYHO Kpyn-
HOro, MMEIOLLLEr0 cpefly 06UTaHMS, CXOLHYIO C YENIOBEYECKON,
HebonbLLYI0 MPOACIIKMTENBHOCTb JKNU3HM (M MeHbLLee BpeMS
[0 peunamBa Hedponutuasa) [49].

B nocnepHiolo pekagy uccnefoBaHus M paspabort-
KW BblMM HaueneHbl Ha CO3[aHWe HOBbIX JIEKAPCTBEHHbIX
CcpefncTBs, BKoYast: (1) ceHcMbunmu3aTopsl MHCYNKHa; (2) npo-
buoTudeckyto Tepanuio ¢ ucnonb3oBaHueM 0. formigenes,
PEKOMOWHAHTHBIX (QEPMEHTOB WM UHKEHEPHBbIX baKTepwis;
(3) MeToabl NneyeHus, BKIIOYAIOLLME MOBbILIEHUE CEKPeLmm
OKcaraTa B MPOCBETE KULLEYHWKA NYTEM YBEMYEHUs aKTUB-
HOCTM aHWMOHHOrO TpaHcnopTepa Slc26ab, NIOMUHANBbHO-aKTUB-
HbIX HE BCACbIBAIOLLMXCS areHTOB W/ CBA3BIBAIOLLMX OKCcanat
BeLLecTB; (4) npenaparbl, NpefoTBpaLLatoLLmMe 0bpa3oBaHme
bnawek PaHganna n/unm cnaek noyeyHbIx KiybouKoB [58].

MPO®UNAKTUKA PELIUOUBOB
YPOJIUTUA3A

TpaavumMoHHbIe MeToAbl

Puck 0bpa3oBaHKs KaMHel NOBbILLAETCS, eClU 3KCKpeLus
umuTpata ¢ Mo4om coctaBnset MeHee 400 Mr B cyTKu, N03TOMY
ANs NpoduUNaKTMKM 06pa3oBaHUs KaMHEN UCMoNb3yeTcs fne-
YeHWe LMTpaToM Kanua [22].

YpoBeHb Kanbuusi B Moye >200 Mr B CyTKW noBbllLa-
€T pUCK 06pa3oBaHUs KaMHeil M 4acTo NPUBOLMT K OTpU-
LaTeslbHOMY KanbuueBoMy banaHcy. CHuKeHWe noyeyHom
peabcopbummn Kanbums MrpaeT onpefeneHHyl posib B pas-
BUTUW MOMONATUYECKON rMnepKanbLumypu. IueThl ¢ HU3KUM
COLLepIKaHUEM HaTpUA 1 Ta3naHbIe AuypeTuky (thiazide-type
diuretics) CHMXaKT ypoBEHb KasbLms B MOYE U NOTEHLMaNb-
HO YMEHbLLAKT PUCK peumamBa KaMHeobpa3oBaHus 1 3abo-
neBaHuA KocTen [22].

06ocHoBaHO MpuMeHeHMe LienoyHblx areHToB (alkaline
agents) 1 TMa3N[OB-ANYPETUKOB LJ1S CHUKEHWUS NepeHachl-
LLLeHMs MOYM MMHepasbHBIMW BELLECTBaMU W NpefoTBpaLLe-
HWS peunauBoB [22]. [na npodUNaKTUKU KaMHel MUCMofb-
3YI0T TaKXKe aHTMOKCWMIAHTBI, CPeACcTBAa AN CBA3bIBAHUS
cBobofHbIX pagmkanos, uHrMbutopsl NADPH-okcupasbl
W aHrMoTeH3NH-NpeBpaLlatoLLero GepmenTa [41].
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CTaTuHbl (Mcnonb3yeMble A4Sl CHUMXKEHWUS YPOBHS Xore-
CTEpUHA JIMNOMNPOTEMHOB HU3KOWM NAOTHOCTM) YMEHbLUIAOT
OKCanaTHbIM HedponuTHas. 3T MOKa3aHO B IKCMEPUMEHTaX
Ha KpbICaX, HO KJIMHUYECKME JaHHbIe 00 UX UCMONIb30BaHUM
AN NpodUNakTMKM KaMHeobpa3oBaHMsA MoKa OrpaHuye-
Hbl [41].

B 3KcnepuMMeHTaX Ha JMBOTHbIX NPOTUBOBOCMANUTESb-
Hble Npenapartbl CMATYAT UK YCTPAHAKT NOCNEACTBUS OK-
canaTo3aBMCUMbIX 3a001eBaHui [25].

LMcTuHypus MoeT Bbi3biBaTb 00pa3oBaHMe KaMHei
1 0BCTPYKLMIO NOYEK, a anbga-NunoeBas KUCI0Ta — YMeHb-
LUATb OT/I0XKEHWe KaMHel 3a CYeT YCKOPeHUst pacTBOPUMOCTH
umcTuHa B Move [80].

Ineta

B npodwmnaktuke MKB BaxHyto ponb urpatot notpebie-
Hue xuakoctn (2,5-3,0 n/cyt), muypes (>2,0-2,5 n/cym),
MoaudmKauma obpasa Xu3HU U NpMBbIYEK (NOAAepKaHue
HOpMasbHOro MHAEKCA Macchl TeNa, KOMMeHcaums XUOKo-
CT Npu paboTe B yCNOBMAX BbICOKOM TeMMepaTtyphbl, 0TKa3
OT KypeHus), a TaKkKe ynpaBneHWe nuTaHuem (Hanpumep,
AocTaToyHoe KonuyectBo Kanbumsa 1000-1200 mr/cyTt, no-
TpebneHue Hatpua He bonee 2 r/cyt (unm 3-5 r/cyt NaCl),
OrpaHuyeHne NpoayKToB, boraTbiXx OKCanaTamu, OrpaHu-
yeHue XmBOTHbIX benko po 0,8-1,0 r/kr maccel Tena
B CyTKM [52]. Bbicokoe cyTouHoe notpebneHne benka mo-
BbILUAET PUCK peunanBa KamHeobpasosahus [15]. B auete
ONs NaLUMEHTOB C KambLMEBbIMU M MOYEKMCTIbIMU KaMHAMM
B MOYKax CnefyeT YBESUYUTb KOJIMYECTBO PaCTUTESIbHbIX
GenKoB M Jon uMTpycoBbiX. TakuM 6oNbHBIM Npepnara-
0T 0TKa3aTbCA OT MpUeMa LOMOJSIHUTENbHBIX KONUYECTB
ButamuuoB C u D [52].

HuskobenkoBas aueta u BbicOKOe noTpebneHne pactu-
TenbHOro 6eka MOryT CHUXATb IKCKPELMIO LIMCTMHA, TeM ca-
MbIM BNMsAS Ha 0bpa3oBaHue KaMHeii [72]. PaccMatpumBaeTcs
BO3MOXHOCTb MCMOMb30BaHMsA KodenHa 1 baKTepuanbHoli
3pagmKaumu, a Takxe npobroTukos [52], Hanpumep, NakTo-
baKTepuH-copepaLumx [80].

3ddeKTbl BLICOKMX A03 aHLPOreHOB

MeTabonmsM oKcanatoB peryamMpyeTcs MHOrMMU
rOPMOHaMM, W Mpexpe BCero nonosbiMu [75]. Y mauu-
eHToB, cTpapatowmx MKB, ypoBHM obwero u cBobop-
HOro TEeCTOCTEPOHa, a TaKXkKe AMrMAPOTecTOCTepOHa B Chi-
BOPOTKE KPOBW MNoBbileHbl [32]. [MoBbILEHHbIA YPOBEHDb
aHJpOreHOB acCoLMMPYETCS C YCWUNEHHOM 3KCKPeLMen OK-
canaToB C MOYOM, BbICOKOW KOHLEHTpauuel ux B nnasme
KpOBW M OTNOXEHUEM MoyeyHblx KpuctannoB Calx. B 3kc-
NepPUMEHTaNIbHbIX YCI0BUAX KINETKW MoYKu, obpaboTaHHble
TECTOCTEPOHOM, CEKPETUPYIOT befku, KOTopble 3HAUMTENbHO
yBenuuuBaloT obpasosaHue kpuctannos CaOx MoHoruapar
(COM) [20, 63]. MoBbleHHbIE A03bl aHApOreHa paccMa-
TPUBAIOT B Ka4ecTBe MPeABeCTHUKA NOYeYHbIX KaMHei [76];
OHM UHLyLMPYIOT rMbenb KNETOK MOYEYHOro KaHasbLeBoro
anutenua [55].

Al
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MexaHu3M aencTBUA BbICOKUX [,03 TECTOCTEpOHA

AnpporeH CTUMYNMpYeT FIMKONAT-OKCUAA3Y W BAMSET Ha
3KCKPeLMIo oKcanata ¢ Moyon [75]. TpaHcayKumsa curHana ot
peLienTopoB aHaporeHoB (AR) cnocobcTByeT npsiMon peryns-
UMM TAMKONAT-0Kcuaassbl B neveHn U NADPH-cybbeauHmLbl
P22-PHOx B moye4HOM 3nUTENIMM Ha TPAHCKPUMLMOHHOM
YPOBHE, YTO MOXKET NOBbILATL OMOCMHTE3 OKcanaTa. Hanpo-
TUB, TapreTupoBaHue AR ¢ NOMOLLbIO yCUNMTENA ferpasaumm
ASC-J9 moxeT nopaenath 310T 3 deKT [43].

AHpporeHHble peuenTopbl

YcuneHHas curHanusaums AR noBbILL@eT YpoBeHb MIUKO-
NAT-0KCKA3bl B NMEYEHM, U 3TO MOXET YCUMBaTb BUOCUHTE3
okcanatoB [43]. lNogaBneHne ypoBHS AR B anuTenvoumTax
noyeyHbIx KaHanbLes (renal tubular epithelial cells — RTECs)
CnocobCTBYeT peKpyTMpOBaHWO Makpodaros, ycuneHuio da-
rouuMTo3a BHYTpUNoYeyHbix Kpuctannos CaOx. AR MoXKeT UH-
rmbupoBatb aroumTo3 Kpuctannos Calx, onocpeoBaHHbIi
nonspusaumneit Makpodaros M2 [79]. Bce nepeuncneHHble
Bbile 3hdeKTbl CBA3aHLI C MOBBILIEHHBIMUA KOHLEHTpaLy-
SIMU TECTOCTEPOHa.

a-EHona3sa fiokanu3oBaHa Ha anuKanbHOWM NoBEpXHOCTH
RTECs. AKTuBMpYys ee, aHAPOreH YCMIMBAET CBA3bIBaHME
Kpuctannos COM c nosepxHocTbo anuTenuoumtoB [20, 63],
a rnbenb RTECs mpuBoauT K passutnio KamHen [54]. Ponb
a-eHosiasbl Kak peuentopa Kpuctannos COM noaTsepkaeHa
aKcnepuMeHTanbHo [20, 52]. HerTpanusaums NoBepXHOCTHOM
0-€HOJ1a3bl C MOMOLLIbK) aHTU-0-HOMA3HbIX aHTUTEN CHUMKa-
et agresvto [20]. AHgporeH, No-BUAMMOMY, YCKOPSET KaM-
Heobpa3oBaHMe 1 3a CYeT NoJaBNeHNs benka 0CTeONOHTMHA
B nouKax [76].

AHpporeHHass HeA0CTaTOYHOCTb M 3aMecTUTeJIbHas
Tepanus

Bce nepeuncreHHble Bbile 3ddeKTb CBA3aHbI C NOBbI-
LUEeHHbIMU KOHLIEHTPaLMAMK TecTOCTepOHA. 3acyXuBaeT
paccMoTpeHus Bonpoc U 06 addeKTax aHApOreHHoN Hepo-
cratoyHocTU. 3aboneBaeMocTb MKB y MyuMH yMeHbLUaeTcA
C BO3pacToM MapanjeibHO CHUKEHWH YPOBHSA TECTOCTEPOHA
B CbIBOPOTKE KpoBU [32]. AHaporeHHbIi AepuumuT MoXKeT BbiTh
AOMNONHUTENbHEIM (PaKTOpoM KaMHeobpasosanus [4, 10].
B KauecTBe npeaMKTOpPOB peLMAMBMPOBAHWA YpONUTHA-
3a y NauMeHTOB MOXKMJIOr0 BO3pacTa Hasean B TOM YMCIIe:
(@) oTHoweHMe «CBOOOAHBIA TECTOCTEPOH / 3CTpaauon»
B MN1a3me KpoBy; (B) KOHLEHTPALMI0 MHCYIMHA B N/1a3Me KPoBM;
1 (B) CyMMapHOe YMCNo KITMHUYECKUX NPU3HAKOB MeTabonu-
yeckoro cuHapoma [5].

Mpn ypoBHAX aHLPOreHOB HWXe (KU3MON0rMYeCKoN
HOpPMbI, @ TaKKe NpU MeTabosIMYECKUX HapyLUeHusX, CO-
nposoxpatowumx MKB, cywlecTBeHHO BO3pacTaeT uuCIo
peunamnBoB [8]. Metabonuyeckve HapylleHWs M aHApPOreH-
Hbili JeduuuT crefyeT paccMaTpuBaTb KaK BaKHble CO-
CTaBnslwMe natoreHesa Hedponutuasza. Koppekums ux
cnocobHa CcHW3WUTL BblpaxKeHHocTb cumntoMoB MKB, Ta-
Kue Mepbl CuMTaloTcs 00s3aTeNlbHbIMUA NpU NpOBEAEHUN
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xupyprudeckoro nevennss MKB [8]. 3tu npennoxenus
noATBepXAeHbl pesynbTaTaMu OMbITOB Ha nabopaTopHbIX
#uBOTHbIX [9]. UMeeTcsa Takke oblumpHas cBogKa nuTepa-
TYPHbIX JaHHbIX O BAWSIHUM NaTONOTMYECKM BbICOKUX U Ma-
TOJTOTMYECKU HU3KUX YPOBHEN TECTOCTEPOHA Ha pasBuTHe
HedponuTHasa [8].

3deKTbl ICTPOreHOB B MYXXCKOM OpraHusme

B papge aKcnepuMeHTasbHbIX MOJenen 3CTporeHbl OKa-
3blBa/iM MHrMbMpyloLLee AelicTBUe Ha 0bpa3oBaHWe KaMHEM
B MoyKax. *eHcKue nonoBble FOPMOHBI CHUXAKT 3KCKPELMIO
OKCanaToB ¢ Moyoi [32] n ypoBeHb a-eHoMa3bl, a TaKKe ee
cnocobHoCTb CBA3bIBATb KPUCTabl, POPMUPYS TEM CaMbIM
3alUMTHBIN 3PDEKT B OTHOLLEHMM KaMHel [53]. 3cTporeHbl,
no-BUAMMOMY, NPENSTCTBYIOT KAMHEODPa30BaHMIo, NOBbILLAS
3KCMPECCHI0 OCTEOMNOHTHHA B NoYKax [76]. OHK cnocobHbI CHU-
KaTb aKTUBHOCTb MNMKONAT-OKcKAa3bl [75]. B akcnepumen-
Tax Ha Mbllax MoKasaHo, 4YTo peuentop acTporeHa B (ERP)
noaaensieT BUOCMHTE3 OKCanaToB M MOBPEXAEHME MOYEK,
3aTOpPMaXvBas 3KCMPECCUI0 TNIMOKCMNaTaMUHOTpaHcdepa-
3bl (AGT1), yto npepoTBpalLaeT obpasoBaHue KamHew [83].
OpHako bonee BbICOKMIA YPOBEHb 3CTPaAMONa, No-BUAMMOMY,
He ABNIAETCA 3aLUMTHBIM GaKTopoM y MyxumnH ¢ MKB, nMeto-
LMx 1 Bonee BLICOKW YPOBEHb TECTOCTEPOHA B CbIBOPOTKE
Kposu [32].

lMomMuMo npsiMoro BO34eHCTBMS MOMOBbIE FOPMOHbI KOC-
BEHHO B/IUSAIIOT HA MOYEYHYI0 3KCKPELMIO KanbLys, perynmpys
MeTab0/IM3M KanbLms B KULLEYHWUKE WITM KOCTHOM TKahu [29].
3TV [aHHble MCNONB3YIOT ANS 06BACHEHWS BonbLUel pacnpo-
CTPAHEHHOCTU KaMHEl Y MYXUMH.

3AKJTO4YEHUE

MoyekaMeHHyl0 6onie3Hb He0bX0AMMO paccMaTpuBaTh
KaK cucTeMHoe 3aboneBaHue. onbiTkW pas3BuBaTh Mpej-
CTaBJIEHUSA O NATOreHe3e yposnTMas’a Ha OCHOBE OJLHOO WK
HECKOJIbKMX NapaMeTpoB BHYTPEHHel cpefbl opraHuama (Ha-
MpUMep, KOHLEHTPaLMM BaHENLMX WOHOB UMW FOPMOHOB)
BpAL /M byayT ycnewHsl. MNopnepxanue conen U Apyrux
COEAMHEHUH, BXOASLUMX B COCTAB MOYW, B PacTBOPEHHOM
cocTosHuM TpebyeT nopaepaHua TOHKOro banaHca Mexnay
MHOXXeCTBOM (haKTOpPOB. 3HaUUTENIbHOE OTKIIOHEHWE OT Hop-
Mbl JI060r0 M3 HUX (M B NOBYI0 CTOPOHY) MOXET HapYLIKTb
banaHc 1 npuBecTM K KamHeobpasoBaHuio. [lo HacTosLLero
BpPeMEHM He[O0CTaTOMHOE BHUMaHue ObiNo yaeneHo pomu,
KOTOpYK WrpakT B npoueccax kaMHeobpa3oBaHWS MUKpO-
OpraHu3Mbl, 0bMTaloLLMe B MOYEBLIBOAALLMX MyTAX (Unu
WHOTa nonajatolume B HUX), U TeM bonee — MUKpoopra-
HWU3MbI XeNyA0YHO-KULWEYHOro TpakTa. HoBble mopxoAbl
K MOHWMMaHMI0 NaToreHesa MoyeKamMeHHoW bonesHu, ee npo-
(GUNaKTUKe 1 IEYEHUIO JIEXKAT B aKTMBHO pa3pabaTtbiBaeMblx
HbIHe 06/1aCTAX — reHeTUKe, ANUreHeTUKE, FEHHOMN MHXEHe-
pumn 1 npoTeoMuKe. CyLecTBytoLMe XKUBOTHbIE MOZENN MO-
UeKaMeHHOI D0Me3HN OTIMYAET W3NULLHAS YNPOLLEHHOCTD.
Heobxoanma pa3paboTka HOBbIX MOZENel — Ha KUBOTHbIX,
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bonee 6nM3KMX K YenoBeKy No Macce Tena, cpefe obuta-
HUS W XapakTepy nuTaHus. lpUMeHeHWe aHApOreHHoW 3a-
MECTUTESIbHOI Tepanuu B neYeHnu 6oNbHbIX, CTPafatLLIMX
YPONUTUA3oM Ha (OHe aHApOreHHoro AeduumTa, ocTaeTcs
NepCreKTUBHbIM HarnpaBieHeM UCCNeL0BaHUIA.

AOMOJIHUTE/IbHAA UHPOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHBIA BKMAA
B pa3paboTKy KOHLenuuu, NpoBeAeHUe WCCnefoBaHus W Noj-
FOTOBKY CTaTbW, MPOYAM U 04006punM uHanNbHYI0 BEpPCUIO Nepeq,
nybnmKaumei.

WUcTouHuK ¢uHaHCcMpoBaHUusA. ABTopbl 3asBnAlT 06 OTCYT-
CTBWM BHELLHEro MHAHCUPOBaHMWS NpW NPOBEAEHUM UCCTeL0BaHMS
W NOLrOTOBKE NyBNnKaLmuu.
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KoHdnuKkT unTepecoB. ABTopbl AeKnapupyloT OTCYTCTBUE SiB-
HbIX 1 NOTEHLMANBHBIX KOHMIMKTOB MHTEPECOB, CBA3aHHbIX C Mpo-
Be/JleHHbIM MCCef0BaHNeM 1 nybnnKaLmen HacToALLel CTaTby.
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HeTpaauumuoHHbie MeToAbl KOPPEKLMM HapYLLIEHWA
MUKpPO6UOTBI Y AeTel, pOXKAEHHbIX NyTeM KecapeBsa
ceYyeHusa

B.B. baputosa ', 1.0. Bywrsipesa ', [1.0. MsaHos 2, H.b. KysHeuosa®, E.3. ApToys

! KnuHuka npodeccopa bywitbipeoit, PocTos-Ha-[loHy, Poccus;
2 CaHKT-MeTepByprcKuit rocyaapCTBeHHbIN NeauaTpUyeckmil MeMLUMHCKUA YHuBepcutet, CaHkT-etepbypr, Poccus;
% PoCTOBCKMIN rocyaapCTBEHHbIN MeaMLMHCKWIA yHuBepeuTeT, PocTos-Ha-[loHy, Poccus

AHHOTALNA

PocT yacToTbl KecapeBa CeyeHus,, aCCOLMMPOBaHHbIA C YBENTMYEHUEM YMCIA OCIIOXHEHWUN 3TOI onepaLmu, 6eCroKoUT He ToNb-
KO aKyLLepoB-r1HEK0I0roB BO BCEM MUPe, HO W NeamaTpoB. M3bbiTouHas MeauKanu3aums Takoro 61onornyeckn ectecTeH-
HOro MpoLiecca, Kak pofbl, YBEIMUEHWe YacToTbl KecapeBa CeYeHus, OTCYTCTBUE KOHTaKTa nioAa ¢ MUKPOGIopon Bharanm-
Lwa Marepu, NocneayioLme CAOXHOCTA B HaNaXMBaHWUM FPYAHOTO BCKapMIMBaHUS HEMOCPECTBEHHO OKA3blBAKOT BIUAHWE
Ha opMMpoBaHMe MUKPOBMOTLI KULLIEYHMKA pebeHKa NepBoro rofa Xu3Hu. Ha cerogHALWHMIA AeHb MUKPOBMOM KULLEYHUKA
paccMaTpuBaeTCs Kak OTAesIbHblii OpraH YenoBeKa, onpeAensiolMiA NpeapacroNoXeHHOCTb K pasBUTMIO Takux 3aborne-
BaHWiA, KaK OXWpeHue, caxapHbl AnabeT, MHCYNIMHOPE3NCTEHTHOCTb, annepris, aytusM u faxe Aenpeccus. Koppektupys
MUKPOBMOTY KuleyHMKa pebeHKa NepBoro rofia XusHu, MOXHO BO3AECTBOBATb HA PUCKU GOPMUPOBAHIMA 3TUX HO30OTUIA.
Ha cerofHswHMiA AeHb NpefioXKeHbl pasnnyHble Cnocobbl KOPPEKLUMM MUKPOBMOTBI KULLEYHWKA eTel, POKAEHHBIX MyTeM
KecapeBa ceyeHus. CaMblii IPOCTON 1 PU3MONOrMYHbIN CNIOCOD — 3TO Hana)uBaHWe AMTENBHOMO FPYAHOr0 BCKApMIMBaHMS,
MOCKOJIbKY MMEHHO 0IUrocaxapuibl rpyAHOro MosioKa cnocobeTayroT pocty buduaobaktepuid. NepcneKTMBHOM NpencTaBns-
eTcs 1 npobroTnyeckan Koppekuus. B 063ope npeacTasneHbl HOBblE TEXHONOTMM BOCCTAHOBEHNS MUKPOBMOTLI KULLEYHUKA
AeTel, POXAEHHbIX NyTeM KecapeBa CeyeHms, M3bexaBLLIMX N0 00bEKTUBHBIM NPUYMHAM KOHTaKTa ¢ MMKpoh0poii Bnaranm-
Lia Matepu. HekoTopble 13 3TUX TEXHONOTWI ABNAIOTCA AOCTATOYHO CMOPHBIMK, PAA METOAMK, KaK, HanpuMep, BarMHanbHoe
obceMeHeHue, NpeACTaBNATCS NErko BbINOJHUMBIMU W NepcnekTUBHBIMU. [lanbHeiluee ux u3yyeHne Ha 6onbLIMX KOropTax
NaLMeHTOB NO3BOJIUT OLIEHUTb X He30nacHOCTb M 3G EKTMBHOCTL B NPOGUNAKTUKE HapyLLUEHUA MUKpobroMa aeTeii nepBoro
rOfa XU3HW.

KnioueBble cnoBa: BaruHasbHoe OGCEMEHEHME; MMKpOﬁMOM KULLEYHMKa; KecapeBo CeYveHue, J'IaKToﬁaKTepMM; eCTeCTBeHHble
PoAbl.
Kak uutnpoBatb

bapuHosa B.B., bywrtsipesa 1.0, WearHos [.0., Ky3Heuosa H.b., Aptoy3 E.3. HeTpamuumoHHble MeETOAbl KOPPEKLMM HapyLLEHWA MUKPOBWOTHI Y OeTel,
pOXAEeHHbIX MyTeM kecapesa cevenus // Mepmartp. 2024.T. 15. N2 1. C. 79-89. DOI: https://doi.org/10.17816/PED15179-89

Pykonucb nonyyena: 21.12.2023 Pykonucb opo6peHa: 15.01.2024 Ony6nukoBaHa: 29.02.2024
V-2
OKO®BEKTOP Bee Npasa 3awuieHs!

© 3ko-BexTop, 2024


https://eco-vector.com/for_authors.php#07
https://eco-vector.com/for_authors.php#07
https://doi.org/10.17816/PED15179-89
https://doi.org/10.17816/PED15179-89

80

REVIEWS Vol 15(1) 2024 Pediatrician (St. Petersburg)

DOI: https://doi.org/10.17816/PED15179-89

Non-traditional methods of microbiota disorders
correction in children born by cesarean section
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ABSTRACT

The high frequency of cesarean sections, associated with an increase in the number of complications of this surgery,
worries not only obstetricians and gynecologists around the world, but also pediatricians. Excessive medicalization
of such a biologically natural process as childbirth, an increase in the frequency of caesarean section, the lack of contact
of the fetus with the microflora of the mother’s vagina, subsequent difficulties in establishing breastfeeding directly
affect the formation of the intestinal microbiota of a child in the first year of life. Today, the gut microbiome is considered
as a separate human organ that determines the predisposition to the development of obesity, diabetes mellitus, insulin
resistance, allergies, autism and even depression. By correcting the intestinal microbiota of a child of the first year
of life, it is possible to influence the risks of the formation of these diseases. The simplest and most physiological way
is to establish long-term breastfeeding, since it is the oligosaccharides of the breast milk that increase the level of Bifi-
dobacteria. Probiotic correction also seems promising. The review presents new technologies for restoring the intestinal
microbiota of children born by caesarean section, who, for objective reasons, avoided contact with the mother’s vaginal
microflora. Some of these technologies are quite controversial, some of them, such as vaginal seeding, seem easy to
implement and promising. Their further study on large cohorts of patients will make it possible to fully assess their
safety and effectiveness in the prevention of microbiome disorders in children of the first year of life.

Keywords: vaginal seeding; intestinal microbiome; caesarean section; lactobacilli; vaginal delivery.
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BBENEHUE

Yenyno4yHo-KULLEYHBIV TPaKT YenoBeKa ABNSETCS CIIOXK-
HOM 3KOCUCTEMOM, Ha (OPMUPOBaHUE KOTOPOW OKa3biBaeT
B/IMSHWE MHOXECTBO Pa3fMyHbIX (PaKTOpOB: AMeTa, COCTo-
SHWA 3[,0p0OBbS, 0CODEHHOCTM POLOpa3peLLEHUs — Yepe3
€CTeCTBEHHblE POLOBbIE MYTU UMW KECApPEBO CEYEHME, W Ip.
MwKpob1oM KuLLeyHuKa coctouT bonee yeM u3 35 ThiC. BULOB
Pa3nMYHbIX MUKPOOPraHU3MOB, BKI0Has baKkTepum, BUpYCHI,
rpubbl M NpocTeiiLune, 04HAKO OCHOBHBIMW NpeLCTaBUTeNSIMH
ABNAOTCA DaKTepum TMNOB Furmicutes v Bacteroidetes [44].

HoBopoxaeHHble AETM HAUMHAKT CBOK XMU3Hb C OTHOCK-
TeNbHO NPOCTbIM HaBOPOM MUKPOOPraHWM3MOB, HaCENALLIMX
MX XEeNyLoYHO-KULLIEYHbIN TPaKT, NpuobpeTas MUKpobKOTY,
CXOXYI0 C MWKPOOMOTOM B3POC/IOr0 YESIOBEKA, B TEYEHUE
nepBbIX 3 NeT Xu3HK [3, 7, 43, 44]

Y MnapeHLeB, NOABMBLUMXCS Ha CBET Yepe3 eCTECTBEHHbIE
POA0BbIE NYTH, Y KOTOPbIX HE ObISI0 HUKAKOM aHTMbaKTepuasb-
HOM Tepanuu B TeYeHMe MepBbIX 3 Mec. XU3HHW, HaX0AMBLUNX-
CSl Ha MCKJIYMTENBHO TPYAHOM BCKapMIMBaHWM, B COCTaBe
MWKPOOMOTLI KULLEYHUKA NpeobnafatoT nakTaT-npoayumpy-
loLLIMe MUKPOOPraHM3Mbl, TaKWe KaK NakTobaKTepum v cTpen-
TOKOKKM, a TaKXKe NaKTaT-yTUIU3MUPYHOLLME MUKPOOPraHu3-
Mbl, Takne Kak npenctasutesv pogos Veillonella, Roseburia
n Faecalibacterium. Tpu 3TOM B 3KCMEPUMEHTaNbHBIX Mofe-
NAX A0Ka3aHa 3QeKTMBHOCTL NaKTaT-yTUIM3NPYIOLLMX BaK-
Tepwid B NpeaynpexaeHnn annepruyeckux peakumi [42].

Ewwe B npownom cronetun 6bIn0 NPUHATO CuYUTaTh, YTO
MaTKa ABNSETCA CTEPUIIbHBIM OPraHoM, W YTO NJI0L BHYTPU-
yTpobHO pa3BuBaeTCs B abCOMIOTHO CTEPUIBHBIX YCIIOBUSAX.
TeM He MeHee paj UCCNeL0BaHWIA NOLTBEPAMI NPUCYTCTBUE
B 3HLOMETPUM B COCTOSHUM DU3NUOIOTMYECKON HOPMbI Npes-
CTaBuTeNeli Tpex TurnoB bakTepuit: Proteobacteria, Furmicutes
u Bacteroidetes [39]. B cBS3W C 3TUM MOXKHO YTBEPMAATb,
UTO KMLLEYHMK M0AA eLle BHYTPUYTPOOHO KOMOHM3MpyeT-
€A pa3nuyHbIMM MUKpoOpraHuaMamn Matepu. Kpome Toro,
(opMMpOBaHNI0 MUKPOBMOMA KUMLLEYHUKA HOBOPOXIEHHO-
ro cnocobcTByeT KOHTaMMHaLMsA MUKPOGhIOpo BnaranuLia
1 NPOMEXHOCTU BO BPEMs eCTECTBEHHbIX POJOB MpW MNpo-
XOX[EHUM Yepe3 PoLoBble NYTW MaTepu. M MMeHHO npouecc
onepaTMBHOrO POAOPa3peLUeHns NyTeM KecapeBa CeuyeHus
MOXET HapyLUMTb NpaBuibHOe (GOPMMPOBAHWE KULLEYHOrO
MWUKpPO61OMa HOBOPOXKAEHHOIO.

OCHOBHbIE PA3/1M41 B MUKPOBUOTE
KULLEYHWUKA QETEW, POXIEHHBIX
YEPE3 ECTECTBEHHbIE POJ10BbIE
MYTU U NYTEM KECAPEBA CEYEHUA

MHOKECTBO pasfMyHbIX BHELUHWUX (aKTOPOB BAMSET Ha
COCTaB W IMHAMUKY MUKPO61OMa Ha NepBOM rofly KU3HM pe-
6eHKa, Mpu 3TOM BO MHOrOM cnocob nosBneHUs pebeHKa Ha
CBET OCTAETCA OJHUM U3 ITUX BaKHEMLIMX (aKTOpOB (CM. Tab-
uuy). MUKpo6MOM KULIEYHMKA [ETed, POXAEHHBIX NyTeM

Tom 15,N° 1, 2024
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Meavatp

KecapeBa CeueHusl, 3HauMTeNlbHO OT/IMYAEeTCA OT TaKOBOro
y LeTen, POXKAEHHbIX Yepe3 ecTecTBEeHHbIe POLOBble MyTH,
Yy KOTOpbIX B cOCTaBe MUKpobuoMa umeetcs bonee BbiCOKoe
NpOLeHTHOe COoOTHOLeHWe Bacteroides species u bonbluee
MUKpobHoe pasHoobpasue B LenoMm [11, 34]. Y neten, pox-
LEHHbIX MyTeM KecapeBa CEYEHWs, B COCTaBe MUKPOOMOTHI
KuLLeyHMKa npeobnagatot Staphylococcus spp., 4to ABNS-
eTC MapKepoM NepBUYHONM KOHTaMWUHaLMKM MUKPOdIIopon
KOXM MaTepu, a TakKe BbICOKa [0/1S YCII0BHO-MATOreHHbIX
MUKpoopraHuamoB — Enterococcus spp., Klebsiella spp.
u Clostridium spp., KpoMe TOro, B LIeSIOM CHUXEHO MUKpPO6-
Hoe pasHoobpasve KaK MoCNeAcTBUME MHTPAOMepaLyoHHO
aHTUBMOTUKONPOGUNAKTUKY 1O NepeceyeHns NynoBUHbI BO
BpeMs KecapeBa cevenus [4, 8, 19, 23, 27, 32, 36, 37].

Takas 0cobeHHOCTb MUKPOBMOMA KULLEYHUKA Y LeTen,
POXAEHHbIX NMYTEM KECApeBa CEYEHMsl, COXPAHSETCA KaK MU1-
HUMYM [10 6 MeC. NOCTHaTa/IbHOM XM3HM, JaXKe HECMOTPA Ha
MOJIOKMTENbHOE BAMSHWE FPYLHOr0 BCKapMIMBaHWUA Ha Co-
CTaB MUKPOGIOPbI KULLEYHMKA.

CaMble nepBble UcCrie0BaHKSA B 3ToK 06n1acTv noKasanu,
4T COCTaB MUKPOOKMOMa onpesensieTcs Bo MHOroM crnocobom
POA0pa3speLLeHnsi, 8 UMEHHO KOHTAKTOM NJ0Aa C BRaranmiy-
HOM MUKPOGJIOpON NpY NPOXOXAEHUW Yepe3 PoLoBbIE NYTH,
0[HaKOo NybnmKaumm, fOKasbiBalOLLMe 3TO, BCE e OrpaHu-
YeHHbI: pAS, UCCNEA0BaHMIA NPOBOAMACA Ha eAWMHUYHOM 06-
pasLe Kana HoBOpOXAEHHOro, cobpaHHOM B paHHEM HeoHa-
TanbHOM Nepuoze, Apyrue UccnefoBaHUs COLepKan Manbii
pa3Mep Bbibopkn — 20-30 auan MaTb — HOBOPOXAEHHbI
(8, 13, 14,19, 33].

N3yuyeHne npouecca TpaHCNALMM MaTEPUHCKOr0 MUKPO-
broma nnogay TpebyeT 06s3aTeNbHOT0 NONAPHOr0 CPaBHEHUS
Ha YpOBHE LUTAMMOB C MOMOLLbIO FTyBOKOro MeTareHoOMHOro
uccnefoBaHusA — CeKBeHMpoBaHMs. MeTareHoMuKa u3yJaet
Habop reHoB BCEX MMKPOOPraHWM3MOB, HaxoAsALMXcs B 06-
pasLie cpefbl, ¥ N03BONSET ONpefenuTb BUA0BOE pa3Hoobpa-
3ue uccregyemoro obpasua 6e3 HeobxoamMMocTy BblLeneHUs
W KyNbTMBMPOBaHWA MUKpoopraHuamoB. LLinpokoe passutue
MeTareHOMUKU 00YCNIOBNEHO PacnpoCTpaHeHWEM MeTOLLOB
CEKBEHMPOBAHKA HOBOTO NOKoNeHus. OHU Mo3BonsiloT nosny-
4WTb MOCNE0BATENLHOCTM NPAKTUYECKW BCEX FEHOB KaXaoro
MWKpOOpraHM3Ma coobLuecTsa.

BaHoCTb M3yyeHus nyTeli GOpMMPOBaHMS 3[L0POBOrO
MUKPOOMOMA KMLLEYHMKA HOBOPOXIEHHOTO JIEXWUT B MIIO-
CKOCTM paHHero B3auMOLENCTBUS UMMyHUTETA HOBOPOMEH-
HOr0 C KOMMEHCanamu B Xeny[A04HO-KULLEYHOM TPaKTe, uTo
ABnsieTcA abCoMOTHO eCTECTBEHHBIM MeXaHU3MoM 0byuyeHus
MMMYHHOW CUCTEMbI M MeTaboNMYecKoro nporpamMMMpoBaHMs.
INULEMMONOTMYECKUE UCCIEA0BaHMA MOKa3anu B3alMOCBA3b
pofiopa3peLLeHs NyTeM KecapeBa ceueHus ¢ 6onee BbICOKMM
PUCKOM OXXVPEHUS, aCTMbl, aINEPruYecKu X peakLmi U IMMyHO-
neduumta [9, 10, 21]. Mpm 3TOM KpaliHe BaXKHO He 3abbiBaTb,
4T YacToTa KecapeBa CeYEHWUs B HEKOTOpbIX CTPaHax MpeBbl-
waet 50 %, YTO 3HAUMTENbHO NMPEBBILLAET PEKOMEHIYEMbIE
BcemupHoi opraHu3aumeli 3apaBooxpaHenus 15 % ans obe-
CNEeYEHNs COXPaHHOCTM 3,0p0Bbs MaTepy 1 nioaa [2, 6, 15, 16].
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Tabnuua. Vimetowmecs NiuTepaTypHbie faHHbIE 0 Pa3iniuAx B COCTaBe MVIKpOﬁVIOTbI KULLEYHWKA feTel nepeoro MecAua W3Hu B 3aBUCKH-

MOCTM 0T cnocoba poxaeHus

Table. Available literature data on differences in the composition of the intestinal microbiota of children in the first month of life depending

on the method of birth

KecapeBo ceueHue /

EctectBeHHble poabl / JIuTepaTypHbIii UCTOYHMK /

Cesarean section Vaginal birth Source

CHuxenune ponu Bacteroidetes v Actinobacteria, Boiwwe npeacTtaBneHHocTb bakTepuii poaa [24]
B YacTHocTy Bifidobacterium spp. / Bifidobacterium /
Decrease in Bacteroidetes and Actinobacteria, Higher representation of bacteria of the genus
particularly Bifidobacterium spp. Bifidobacterium
Boiwe pons Clostridium spp. / Huxke nons ycnoBHo-naToreHHbIX 17
Higher proportion of Clostridium spp. 1 abCONITHO-NATOreHHbIX MUKPOOPraHU3mMoB /

The proportion of opportunistic and pathogenic

microorganisms is lower

Homunnposanue Staphylococcus v Corynebacterium [oMuHupoBanue Lactobacillus B nepsble AHM W3HM / [13]
B MepBble [JHM KU3HU / Predominance of Lactobacillus in the first days of life
Predominance of Staphylococcus and
Corynebacterium in the first days of life
Buiwe pons Streptococcus, Enterococcus Buiwe gonsa Escherichia, Bacteroides [3, 31, 35, 41]
u Klebsiella spp. / u Bifidobacterium spp. /
A higher proportion of Streptococcus, Enterococcus A higher proportion of Escherichia, Bacteroides
and Klebsiella spp. and Bifidobacterium spp.
MeHbLuast 0THOCKTESIbHAA NPeACTaBNeHHOCTb Bifidobacterium u Bacteroidetes noMUHMpYIOT. [28]

Actinobacteria v Bacteroidetes, npeotnaganve
Furmicutes po 3 mMec. ¥u3Hu /
Less relative abundance of Actinobacteria and

Paznnuus Mexxay MUKpoOMOTON KULLEYHUKA NpK
KecapeBOM CEYEHUM U NOC/Ie BaruHasbHbIX POA0B
HWUBENUPYHTCA Nocnie 6 Mec. XU3Hu /

Bacteroidetes, predominance of Furmicutes up to 3 Predominance of Bifidobacterium and Bacteroidetes.

months of life

Differences between the intestinal microbiota during

cesarean section and after vaginal birth are leveled

out after 6 months of life

CNocob POAOPA3PELUEHUA
U NOCNEQYIOWME PUCKU 5
HEMHOEKLIWOHHbIX 3ABOJIEBAHUN

Ponb MMKpObMOTHI KULLIEYHWKA KpalHe BaXHa MMEHHO
B «0By4eHUM» UMMYHHON CUCTEMbI U HOPMUPOBAHUN afeK-
BaTHOW ee PeaKTUBHOCTW. VIMEHHO MMKpODMOTa KULLEYHMKA
CO CHUXEHHBIM MUKPOBHLIM pa3HoobpasueM, hopMupoBaHue
KOTOpOW ABNSIETCA CNefICTBUEM OMepaTUBHOMO POAOpa3peLLe-
HWs, aHTUOaKTepUabHOM Tepanuu Bo BpeMs BepeMeHHOCTH
WM B HeOHaTaNbHOM nepuoze, CnocobCTBYeT HapyLIEHHOMY
GyHKUMOHMpoBaHMIo CD4* T-KNeToK, NpUYacTHbIX K pasBuTUio
annepruyeckmx peakLyi 1 aTonuyeckoro AepMartura y feTeil.
B aToM KITtoue MHTEpeCHbIMK MPeLCTaBNSAIOTCS faHHbIE O TOM,
UTO B CEMbSIX, COAEPHALLMX B Ka4YeCTBe [LOMALLHUX XUBOT-
HbIX UMEHHO CODaK, a He KOLUEK, AeTH 3HAUMTENBHO pexe
CTPajaloT annepruyeckumm 3abonesaHusamm. BepositHo, atot
daKT 00bACHAETCA TeM, YTO CODaKM KOHTAKTUPYHT C OKpY-
XaloLLen cpefon HeCKONbKO pa3 B [ieHb BO BPEMSA BbIryNa,
B 0T/MuMe 0T bonee «AOMALLHMX» KOLUEK, W, KaK CriefCcTBue,
KOHTaKT pebeHKa ¢ cobaKkom 3Hau1Mo oboraLaeT MUKpobmo-
Ty KULLEYHWUKA W NPOodUNaKTUPYET aNepruyeckue peakuum.

B3anMocBs3b onepaTBHOrO pofopaspeLLeHus 1 annep-
TUYECKMX peaKuuid y AeTel bbina NofTBepXkieHa B peTpo-
CNEKTUBHOM KOrOpPTHOM McCef0BaHuu, NpoBefeHHoM B CLUA

DAl https://doiorg/1017816/PED15179-89

B wrate OperoH, ¢ 2005 r. beino 06cnegoBaHo noytn 9 Thic.
JeTen, y KOTopbIX Obl AMarHoCTMpoBaH anjepruyeckuii pu-
HOKOHBIOHKTUBUT, acTMa, aTOMMYEeCKMiA AepMaTUT UITK MULLE-
Bas anneprus. PUCK anneprmyeckoro pUHOKOHBIOHKTUBUTA
Obinl 3HAUNTENBHO BhILLE Y AETEl, POXAEHHbIX NYTeM Keca-
peBa ceyeHus. KecapeBo ceueHue TaKxKe accoLMMpoBanochb
C MOCNeAylLWMM AMarHo30M acTMbl. [leTn, poxaeHHble oT
MOBTOPHbIX OMepaLuii KecapeBa ceveHus, UMenn bonee Bbl-
COKMIA PUCK anniepruyecKoro PUHOKOHBbIOHKTMBMTA [26].

B peTpocnekTuBHOM 0630pe [laTcKOro HauMOHabHOMO
peructpa poAoB NpOAHanM3WpOBaHO COCTOSHWUE 3[0pOBbA
2 MNH [eTen, poxaeHHbix mexay 1977 wn 2012 r. Hdetw,
POXAEHHble NMyTeM KecapeBa ceyeHus, uMenu bonee Bbico-
KM PUCK pa3BUTUSA acTMbI, CUCTEMHbIX 3abonieBaHuii coeu-
HWUTENIbHOM TKaHW, KOBEHWITbHBIX apTPUTOB, UMMyHOAEbULUT-
HbIX COCTOSIHWW, NIeMKEMUMW, BOCNanuTeNbHbIX 3abonieBaHui
KuLeyHuKa. MocKombKy B 3TOM 0030pe He OLEHEHO BIUAHUE
TaKkux GaKTOpOB, KaK KecapeBo CeYeHWe Nocsie NonbITKY Bna-
raJMLLHBIX POJOB 1 pa3pbiB N0AHbIX 0605104eK [0 onepaLmmn
KecapeBa ceyeHus,, cneunuieckuii 3bdeKT He,0CTaToOuHOMo
KOHTaKTa C MaTepUHCKOM BMlarajMLLHON MUKPO(IIOpOA 130-
NIMPOBaHHO NpoaHanu3upoBatb cnoxHo [30].

lpocneKTMBHbIE UCCNe0BaHWSA [AO0Ka3anu, YTo pebeHok,
POXIEHHbI Yepe3 ecTeCTBEHHble POJOBble MyTH, KOHTa-
MWUHUpPYETCA BarMHanbHOW MUKpOQIopoi MaTepu, a LeTH,
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POXJEHHbIE MyTEM KecapeBa CeyveHust, 06CeMeHSIOTCS B nep-
BYI0 04Yepefb MUKPO(IOPON KOXM U MUKPO(IOpPON camoii
onepaumoHHoii [13, 24]. B cucteMatyeckoM 063ope, oLeHu-
BaloLLieM CBA3b Crocoba pofopaspeLueHus 1 61onornyecKoro
pa3Hoobpasus 1 TMNa MUKPOGIOPbI KULLIEYHUKA B TEYEHME
MepBoro roJa JM3Hu, NoKasaHo, YTo TMM MUKpPobUoMa Ku-
WEYHUKA Y AEeTel, HaXoLAWMXCA Ha rpyLHOM BCKapMIW-
BaHUM, onpeaenseTca cnocoboM poLopaspeLleHus TObKO
B MepBble 3 MEC. XM3HW, U 3TU Pa3nymMs NMOTHOCTLI0 UCHe-
3al0T Mocsie NoSyroAa Xu3Hu pebenka [28].

B HebonbLioM nccnepoBaHum y 60 criyqaiiHo 0To6paHHbIX
7-neTHux petei, 31 U3 KoTopbiX ObIN POXKAEH NyTeM Keca-
peBa ceyeHus, a 29 — yepes ecTecTBEHHbIE POLOBLIE NYTH,
OLieHMBaNM MUKPOMIOpY KULLEYHWMKA C NOMOLLbio duyopec-
LLeHTHOI rbpuamsaumm in situ (FISH). 3HaunMo bonee BblI-
COKMIA YpOBEHb KNOCTPMAMIA (KOTOpbIE Yallle BCEr0 OTHOCATCS
K naToreHHon Mukpodnope) 6bin 0BHapyeH y AeTen, pox-
AEHHBIX Yepes ecTecTBeHHbIe POfoBbIe MyTW. HUKaKux apyrux
pa3nnymiA B COCTaBe MUKPOOMOMa KULLEYHWKA, BKIKOYas bu-
(pupobaKTepum, KOTOpbIE CYMTAKOTCA MOKa3aTeneM «340po-
BOM» MUKPOGDIIOPbI KULLEYHWKA, 0OHapY»eHo He bbino [29].
[pu 3TOM AEeTM C AMarHoCTMpOBaHHOM bpOHXMaNbHOM acTMON
“Menn bosnee HU3KMIN NPOLIEHT KNOCTPUANIA B 0BpasLiax Kana,
a 340poBble AeT — 6onee BbICOKOE UX NPOLEHTHOE COOTHO-
LweHue. W xoTs aBTOpbI A€NaKT BbIBOA, YTO NaTON0r1yecKoe
pa3BuTIE MUKPO(IIOpbI KMLLIEYHMKA NOCIe KecapeBa ceyeHus
MPOAOIIKAETCA M Noc/e Nepuoga HOBOPOXAEHHOCTH, B3au-
MOCBSI3b MEXY eCTECTBEHHbIMM POAaMM, KITOCTPULAMATbHO
KOJI0HW3aLmelt 1 BpoHXManbHON aCTMOM 0CTAeTCs HEeSICHOM.

YTo KacaeTcs BAMSHMSA KecapeBa CEYeHWs Ha mocnefy-
IOLLMA PUCK Pa3BUTUS OXUPEHUS, TO B CUCTEMATUYECKOM
0630pe 1 MeTaaHanuse uctopuin 6onesuu 163 Thic. HOBO-
POXKAEHHbIX, KOTOPbIE MOSABUAMCH Ha CBET NPW 0NEpPaTUBHOM
poAopaspeLLeHny, BbISIBiEHa 3HAUMUTENbHAs B3aUMOCBSA3b
MOBLILLEHHOT0 MHAEKCA Macchl Tena y NoApoCTKOB, a Bro-
CNefCTBUAM U pasBUTUE OKWPEHWS BO B3POC/IOM MEpUOLe
YKM3HW, C ONepaTUBHLIM POAOpa3peLLeHneM [25].

OpHUM K3 cnocoboB CHU3UTb YacTOTY OCHOBHBIX HEWH-
(GeKUMOHHbIX 3aboneBaHuii XXI B. (0XKMpeHWs, caxapHoro
AvabeTa, rMnepToHUM, anneprum) 6esycnoBHO SBNAETCSA CHU-
YKEHWe 4acToTbl KecapeBa CeveHus Bo BceM Mupe. 0aHako
3T0T cnocob TpebyeT 3MeHeHNs NOAX0AA K NepUHaTasbHOM
MeJuMLUMHE B LieSIoM, 0by4eHnIo nepcoHana MaHyasnbHbIM Ha-
BblKaM Be[leHs POA0B, U B LiesIoM siBNisieTcs bonee pamtenb-
HbIM 1 TOPMUIHBIM.

AJIbTEPHATUBHBIE METOAUKK
TPAHCMIAHTALIUW MATEPUHCKOMU
MWUKPOBMOTbI HOBOPOXAEHHOMY

C uenbto A06UTLCA MaKCUMaNbHOrO COOTBETCTBUS MM-
Kp06VIOTbI KULLIEYHNKa HOBOPOXAEHHOTO peﬁeHKa rnocne
KecapeBa ce4veHus Haubonee (I)VI3VIOJ'IOI'W-IHI:IM napaMeTpam,
COOTBETCTBYOLLMM LETAM, POXOEHHbIM 4Hepe3 eCTeCTBeH-
Hble poAoBble MYTH, pa3pa60TaHo MHOro HeoJHO3Ha4HbIX

Tom 15,N° 1, 2024

DAl https://doiorg/1017816/PED15179-89

Meavatp

MeTOAMK. [loCTaTO4HO MHTEPECHBIMM M CIOPHBIMM NpeLCTalT
cnocobbl TPaHCMNAHTaLMKU MUKPOBMOMA KULLEYHWKA, B TOM
uncne, HanpuMep, TPAHCMNIAHTaLMs MaTEPUHCKOTO Kaa Ho-
BOPOXAEHHOMY NoC/e onepaTMBHOro pogopaspeluenus [20].
TaKk, 7 6epeMeHHbIM eHWwMHaMn 3a 3 Hel. 40 MiaHupye-
MOro KecapeBa ceyeHus bpanu 0bpasiibl Kana, KoTopble 3a-
TEM B MOCTHaTaNbHOM Mepuoje B BUAE pacTBopa BBOAWIM
HOBOpPOXAEeHHbIM. CocTaB MMKPOOMOMa KULLEYHWMKA TaKMX
[AeTeli Mo CBOEMY COCTaBY 3HAUUTENTbHO OT/INYANCS OT MUKPO-
Broma KuLeyHWKa AeTeid, KOTOpble TaKXKe poaMuCh NyTeM
KecapeBa Ce4eHus,, Ho KOTOPbIM He MPOBOAMIIOCH TPaHCMaH-
TaLym Kana, 1 B TO e BpeMs NpaKTUYEeCKU He 0Tinyancs ot
MUKpoOMOMa [ieTel, PO LEHHBIX eCTECTBEHHBIM NyTeM. bes-
0MacHOCTb 3TON METOAMKM BbI3bIBAET COMHEHUS, MOCKOJbKY
MOJIHOCTBI0 MCKIOYMTbL HanMyMe NaToreHHol MUKpodnopbl
B MUKpOOMOTE KMLLEYHWKA MaTepy HEBO3MOKHO, a CNpoBO-
LMpOBaTb pasBuTME OCTPOW KULIEYHOW MHGDEKLMW Y HOBO-
PoXAeHHOro pebeHKa C He3pesioi UMMYHHOM CUCTEMOW He
COCTaBASET TPyAa.

MpencTaBnseT UHTEpeC HayyHbI TPyd, B KOTOPOM MC-
crefoBaTenu MnonbiTannch fobuTbcs MaKCUMaBbHOMO COOT-
BETCTBUA MMKPOOMOMa KULLEYHWUKA [ETEH, POXAEHHBIX NYTEM
KecapeBa CeyeHus, MUKpOBUOMY [ieTeid, Npu ecTeCTBEHHOM
poxaeHuu. Mccnegosateny Npeanoxunm BBOAUTb MOCTHA-
TanbHO 3 MN BarMHanbHOro cexkpeTa MNafeHuaM cpasy no-
cne KecapeBa ceuenns. OgHako yepes 1 Mec. 1 Yepes 3 Mec.
MOCTHaTaNbHOW U3HKU He Bbino 0BHapyXeHo Kakux-nnbo
OT/MYMIA MEXAY TpynnaMu ucciefyeMblX HOBOPOXIEHHBIX.
B obeux rpynnax (KecapeBo ceyeHWe ¢ BaruHanbHbIM 0bce-
MEHEHMEM MOCTHaTaNbHO M 6e3 Hero) 0TMEYanoch CHUMEH-
HOe KonmyecTBo baKTepuin Tna Bacteroidetes [40].

MepcneKTMBHBIM, HO B TO YKe BPeMS U Ype3BblYaiHoO auc-
KyTabenbHbIM, NpeacTaBnseTca MeTo[, «BarvHaAbHOro 06-
CEMEHEeHUS» WU «BarkHanbHOr0 MUKPOBHOrO nepeHocay.
CyTb MeToga 3aK/4aeTcs B YCTaHOBKE BO Briaranmuie
KEHLLMHBI CTEPUNIBHOrO MapreBoro TaMMoHa 3a HEKOTOpoe
BpeMSA [0 MNIaHOBOro KecapeBa CEYEHMs C MocnefyroLlei
00paboTKoi 3TUM TaMMOHOM KOXM W CAM3UCTBIX HOBO-
poxaeHHoro. [pu 3ToM 00s3aTenbHBIMK yCoBUsSIMM, 0be-
creyvBaloWmMMM 6e30MacHOCTb JAHHOM METOAMKY, Obliu
OTpULIATeNbHBIA TeCT Ha B-reMonuTMUecKuid CTPENTOKOKK,
oTpuuaTesbHble aHanu3bl Ha 3aboneBaHus, nepepaloLLy-
€ca Mo0BLIM NyTeM (FOHOpes, XNaMMAMO3, TPUXOMOHKA3),
a TaKxe nokasatenu pH-MeTpuu Bnaranuwa B AvanasoHe
0o 4,5. TNocne KecapeBa ceyeHMs TaMMNOHOM 0bpabaTbiBa-
l0TCS B MEpBYH 04epe/ib POTOBOE OTBEPCTUE, HOC U KOXHbIE
MOKPOBbI HOBOPOXJEHHOr0. TakMM 00pa3oM, mpomcxoaut
UMUTaLMA 0BCEMEHEHMSA KOXHBIX MOKPOBOB U CIIU3MCTBIX
060/104eK HOBOPOXAEHHOrO BRArajULLHON MUKpodnopoi
MaTepu. B anoxy pacuseta MUHUMaNbHO MHTEPBEHLIMOHHOMO
aKyLLepcTBa, OPUEHTMPOBAHHOO Ha MOJIHOE OTCYTCTBUE aKy-
LUEPCKOM arpeccuu W NpUBIVIKEHHOCTb K (PU3MONOTMYHOMY
eCTeCTBEHHOMY pPOJ0pa3peLLEeHIIo, BKITKYaIoLLLEro B cebs Ta-
Kue nepuHaTanbHble TEXHONOMMM, KaK 0TCPOYEHHOE nepece-
YeHue NynoBMHbI, paHHee NMpUKIafbIBaHUe K rpyau MaTepy,
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KOHTaKT «KOXXa K KOXEe» C NepBbIX MUHYT XU3HU C MaTepblo
1 0TLOM pebeHKa 1 TEXHONOrUM KecapeBa CeYeHmus npeTep-
neBalT U3MeHeHus. MmuTaumsa bromexaHusMa pofoB npw
W3BMEYEHMM NI0JA BO BPEMs KecapeBa CeYeHUs], «Meas1eH-
Hoe» KecapeBo CeYEHME C BO3MOXHOCTbHO MPOBEAEHNS NoTyr
POXEHMULIEN OMOJHSAOTCS M MOUCKOM NyTEN «BO3MELLEHMS»
MaTepUHCKOW BNaranuLLHoi MUKPOGhOopbI L1l HOBOPOXAEH-
HOro BO BPEMS 0MepaTUBHOIO POSOPa3peLLEHMS.

OpHaKo Ha CErofHSALHWA LeHb HU OJHW KIMHUYECKue
peKoMeH[aLWM B MUPe He COBETYIOT MeTOAMKY BarvHasb-
Horo obceMeHeHus:, MOCKO/bKY 3Q(MEKTMBHOCTb METOLMKM
He JoKasaHa Ha 6onbluMX KoropTax nauueHToB. Hanmpumep,
AMepuKaHcKoe 00LiecTBO aKyluepoB-ruHeKonoros (ACOG)
He PeKOMEHAYET 1 He NOAAEPHKUBAET PYTUHHOE NPOBELEHME
BarnMHanbHOro 06ceMeHeHms, 3a UCKJTYEHWEM CIy4aeB npo-
BOAMMBIX KITMHUYECKUX UCCNEA0BaHMI M 0800peHs JToKanb-
HbIM 3TUYECKUM KoMuTeTOM [38].

B 2016 r. npoBefieHO NMOTHOE UCCe0BaHNE MO OLIEHKE
3 PEeKTMBHOCTM BarMHaNbHOrO 06ceMeHeHmMs: 06cnef0BaHbI
18 nap MaTb — HOBOPOXAEHHbIN, U3 KOTOPbIX 7 ObLAM poXK-
LEeHbl Yepe3 ecTeCTBEHHbIE PoAoBbie NyTH, 11 — nyTeM nna-
HOBOr0 KecapeBa CeYeHus, 4 U3 KOTopbIX OblIo NPOBEAEHO
BarmMHanbHoe obcemeHenune [12]. WccnepoBaHue nokasano,
4TO B TEYeHMe MNepBOi HeAeNU XU3HM COCTaB MUKpPObMo-
Ma pas3nnMyHbIX BUOTOMOB LETEN, POXKAEHHBIX Yepe3 ecTe-
CTBEHHblE POJOBbIe NMYTW, U AETeld, KOTOPbIM NPOBOAUNIOCH
BarmHanbHoe obceMeHeHe, Bbin MPAKTUYECKW MAEHTUYHBIM.
TaK, Hanpumep, B TeYeHMe MepBbIX 2 Hef. XW3HU MUKPO-
buom obnact aHanbHOro oTBEpCTMS Y 0b6enx rpynn Obin
npeactasneH Lactobacillus, 3aTeM nocTeneHHO CMeHANCS
Ha Bacteroidetes, Yero Hemnb3s CKasaTb 0 AETSAX, POXAEH-
HbIX NYTEM KecapeBa CeYeHWUs MPU OTCYTCTBUW BarMHabHO-
ro obceMeHeHns. Y HUX B cOCTaBe MUKPOOMOTBI KULLIEYHWKA
CHayana AOMMHMpOBanM Streptococcus spp., ABNSOLLMECS
npeACcTaBUTENAMU KOXHOrO MuKpobuoMa, a 3aTeM npuco-
eMHSANNCh NPeACTaBUTENN YCIIOBHO-MATOreHHOW MUKpobuo-
Tbl — Clostridia spp. u Klebsiella spp. [12].

JIddeKTMBHOCTb BarMHanbHOro 06CeMeHeHMs OLeHeHa
B PaHLOMM3MPOBAHHOM KOHTPOSMPYEMOM MCCNEL0BaHMM,
nposesieHHoM B 2021 r. [35]. Bbino foka3aHo, 4to cnocob
POXKAEHUS 3HAUMTENIBHO MOAYMPOBa pa3BUTUE MUKPOOMO-
Ma KMLLEYHMKA W KOXM MNafeHueB, BarMHanbHoe obceme-
HeHWe KOPPEKTUPOBAs0 TPAEKTOPUIO Pa3BUTUS MUKPOBMOTEI
HOBOPOX/EHHbIX NOCNe KecapeBa CeYEHMs, YacTU4HO Npu-
Bnmxas MUKPOOMOM Pa3nMuHBIX JIOKYCOB K MUKpobuomy
LeTeN, POXLEHHbIM Yepe3 ecTeCTBEeHHble POfOBbIE NYTW.
N3BecTHo, uto Bacteroides v Parabacteroides, pacnpoctpa-
HeHHble KULLEYHO-acCoLMMPOBaHHbIe POAbl, aCCOLMMPOBaHbI
C eCTeCTBEHHbIMM BRarajMLLHLIMK pofaMu. B uccnegosarum
MOKasaHo, YTO MMEHHO BaruHanbHoe obceMeHeHWe MoMmo-
raeT BOCCTaHOBUTb [OMWUHMPOBaHME 3TMX POLOB B COCTaBe
KMLLIEYHON MUKPOBMOTLI HOBOPOXKAEHHBIX [35].

N3yyanoch Takke M BRMSHWE BarvHanbHOro obceme-
HEHWUA Ha NOCNeAYHOLLMIA PUCK Pa3BUTUS alEprun U OXU-
penus y peTeid. beino uccneposaHo 117 HOBOPOMAEHHBIX.
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06wwmii puCK annepruyeckux peakumin bbin HUXKe B rpynne
OeTell, KOTOPbIM BO BPeMS KecapeBa CeyeHusi MpoBOAMNIOCH
BaruHasnbHoe obceMeHeHue. Y MnageHLeB W3 3TOM rpynmbl OT-
HocuTesbHOE coaepanue poaos Lactobacillus v Bacteroides
B MMKPOOMOTE KULLEYHMKA ObII0 HE3HAUUTESIBHO MOBBILLIEHO
NP POXKAEHUM U B 6 MEC. JM3HU, @ PUCK U3DbITOYHOI Mac-
Cbl TeNla U OXupeHus Obin HUKe B 6 Mec. (0 u3 57 peteii
1 6 13 59 neTen COOTBETCTBEHHO; OTHOCUTENbHBLIM puck 0,03
[95 % pnoseputenbHbl uHTepsan 0,00-0,57]; p = 0,03), oa-
HaKO B AanbHENLIeM 3TUX Pa3fnymin 0bHapYKeHo He Bbino.
[lpyrve oTcpoyeHHble UCXOAbl HE OTAIMYANKUCh MEXAY rpyn-
namu. 0 HexenaTeNbHbIX SABNEHUSX, acCOLMMPOBAHHbIX
C BbIMOJIHEHMEM BarvHanbHoOro obceMeHeHus, He coobuua-
nocb [22].

OnHaKo onucaH v cyyaid paHHeN HeoHaTasnbHOW OCTPOA
repneTMYeckon MHGEKLMM Y HOBOPOXAEHHOMO Nocne Bbl-
MOJIHEHWA BarMHanbHOro 0bceMeHeHUs 0T MaTepu, BEpPOATHO
MH(ULMPOBAHHOM BUPYCOM NpocToro repneca [18]. Xota us-
BexaTb HeOHaTaNbHOro 3apaXeHus 3a4acTylo HEBO3MOXHO
¥ NMpU ecTecTBeHHbIX poaax. B cBa3mn ¢ atum ans obecneye-
HWA 6e30MacHOCTM 3TOM MaHMNynALMKM paspaboTaHa MeToau-
Ka ee BbIMOJIHEHNS, BKIlYalOLan 0bs3atenbHoe Aoobcne-
[0BaHue MaTepu. HakaHyHe NnaHOBOro KecapeBa CeYeHUs
naumMeHTKe M3MepsioT pH BRaranmila ¢ NOMoLLb TECT Mo-
NOCOK. BbINonHAT 3Kcnpecc-TecT Ha B-remMonutuyeckui
CTPENTOKOKK. [lpedBapuTeNibHO MeHWwuHa obcnenyercs
B YC/IOBUSIX EHCKOM KOHCYMbTaummn. HeobxoauMo UcknioumnTs
HanMume abcomoTHbIX MaToOreHoB B OTAENSIEMOM U3 Bfara-
JULLA: XNaMUAWIA, TPUXOMOHAS, FOHOKOKKOB M MMKOM/IA3M.
Mpun 3HaueHmsx pH-Tecta MeHee 4,5, oTpuLaTeNbHOM TecTe
Ha B-reMonmTYecKuMin CTPENTOKOKK BO BRarauLLe ycTaHaB-
JIMBAIOT CTEPUNbHBI MapNeBbIi TaMMOH, NPONUTaHHbIN CTe-
punbHbIM 0,9 % pactBopoM Hatpusa xnopupa. Cpasy nepes
KecapeBbIM CeYEeHWEM TaMMOH WM3BMIEKAKT U3 Brlaranuua,
MOMELLAKT B CTEPUIIbHYI0 EMKOCTb W XPaHAT NPW KOMHATHOM
Temnepartype. Kak ToibKO HOBOPOXAEHHOTO MOMELLAT Ha
HeoHaTasnbHbI CTONIMK ANS 0CMOTPA HEOHATONOroM nocne
POOB, B TEYEHME NEPBOI MUHYTHI NOC/E POXEHUS Maphe-
BbIM TaMMOHOM 06pabaTbiBalT cHavana rybbl, 3aTeM JinLo,
TPYAb, PYKW, HOTW, CMIUHY, FEHUTANMU U 0BNaCTb aHaNbHOro
otBepctus. 06paboTka 3aHnMaeT okono 15-20 c [38].

CyLecTByeT MHEHHe, UTO BAUSIHME KecapeBa CeYeHUs Ha
MWKpOBMOTY HOBOPOXAEHHOrO M pa3BUTME COMATUYECKOM
naTosiorum B MocniedyioLeM HecKoNbKo nepeoeHeHo [1].
Ha cerofHAlWHMIA fieHb He CyLLecTBYeT UcCefj0BaHuM, Ko-
TOpble Bbl YETKO YKa3sblBanM Ha MPAMYH0 CBA3b MEXAY Ke-
capeBblM CEYEHUEM U OPOHXMANbHOW acTMOM, OXUPEHUEM,
AnabeToM, B KOTOpbIX Bbl UCKNKYanMCh apyrue hakTopbl,
cnocobcTBylolMe pa3BuTMI0 3TUX 3abonesanuin. [lo cux
Mop TOYHO He SICHO, AeiCTBUTENIbHO I PUCK CBA3aH C Ca-
MWM KecapeBblM CEYEHMEM, OCHOBHbIMW MeULMHCKUMY
MOKa3aHWAIMM CO CTOPOHbI MaTepyu WNW Nnoga, KoTopble
MPUBENN K OnepaLuu, Uu LpyruMu conyTCTBYHOLMMM Npo-
Lieccamm, KoTopble COMpOBOXAAOT Mbo onepaumio, nnbo
€€ OCHOBHYI0 MeAMLMHCKY0 NpuymMHy. Ha npoTsxeHun
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MOCTHaTaNIbHOM KW3HM bonee 3HauMMble GaKTopbl CMo-
COBHbI BIMATb Ha GOPMUPOBaHNE MUKPOBMOTBI KULLIEYHMKA
pebeHKa, a UMEHHO TUM MUTaHMUS, NPUHATBIA B KOHKPETHO
CeMbe, Hannume JOMALLHUX XUBOTHbIX, MECTO POXKAEHUS —
AOMaLUHWe POAbl UM rocnuTanbHble, CPOK pooB — Mpe-
[EBPEMEHHbIE UIM CPOYHbIE, reorpadms NpoXKMBaHUs, TN
BCKapMJ/IMBaHWSA NOCTHaTabHO — FPYAHOE WM UCKYCCTBEH-
Hoe u ap. [1].

KoHuenuma «nepsbix 1000 AgHen xu3HM» 4YenoBeka,
onpefensoLLmMx BO MHOTOM 3[0p0Bbe Ha MHOTWE nocnegy-
foLLMe rodbl M CKIOHHOCTb K TEM WM MHBIM 3ab0N1eBaHuAM,
CTaBUT Nnepef, BpauebHbIM coobLLecTBoM rnobanbHyto 3agaqy
OTKOPPEKTMPOBATb AAXe MUHUMaIbHbIE OTKIIOHEHMS OT HOp-
Mbl B LeTCKOM Bo3pacTe. [10CKOMbKY B HAaCTOALLMA MOMEHT
MWUKpPOOMOM YerloBeKa paccMaTpUBAETCS MO CYTU KaK Liesblii
OTAENbHBIA OpraH, CBOEBPEMEHHAs KOPPEKLIMS HapyLLEHWI
cocTaBa MUKpobuoTbl crocobHa npodunakTpoBaThb pas3si-
The 3aboneBaHuii B byayweM. MoucK NpocTbIX U HAZEMKHBIX
cnocoboB npubaM3NTb MUKPOBMOTY KULIEYHMKA HOBOPOXK-
AEHHOT0 K MaKCUMManbHO (GU3MON0rMYHBIM NapameTpaM —
3aflaya COBPEMEHHbIX HEOHATOOMOB M NeaMaTpoB.

TaK, BeposATHO, BarvHanbHoe o0bceMeHeHWe NpesCcTaBns-
eTcs (pM3noNorMyHbIM 1 besonacHeIM cnocoboM BocCTaHOB-
NeHNs MUKPODIIOpbI KULIEYHWKA Y AETEN, POXLEHHBIX NYTEM
KecapeBa CeyeHusi, Ho Npu 3ToM TpebyeT AanbHeiLero us-
y4eHus Ha 6onbLIKX BbIOOPKaX HOBOPOXAEHHBIX.

3AKJIKYEHUE

HayuHble AaHHble nocnefHuX NeT CBUAETENbCTBYHOT
0 TOM, YTO MMKPOOMOM YenoBeKa MrpaeT BaXkHyl Pofib
B QOpPMMPOBaHUM MPEeLpPaCcnONOXKEHHOCTU K PasfINyHbIM 3a-
boneBaHusM. BHelLHWe BO3AeHCTBUSA Ha MUKPOBMOM MeEHSIOT
He TONbKO COCTaB MMKPOBHOro Npoduns, HO 1, B KOHEYHOM
uTore, MOAYNMpYloT TpaeKTopuio 3aboneBaeMocTu YesoBe-
Ka. 3TV BHELLHMe BO3AEHCTBUA HAUMHAIOTCA eLLe C Nepuofa
BHYTPUYTpobHOro pa3suTus pebeHKa, NOCKOMbKY npu bepe-
MEHHOCTM COCTOSHWE MUKPOBMOTLI BNaranLLa, enyno4Ho-
KMLLEYHOro TpaKTa, POTOBOM MOMOCTU MaTepu BO MHOIMOM
onpegenset ucxor bepemeHHocT u ponos. lepsoe Mac-
CMBHOE CTOJIKHOBEHME pebeHKa C MUKPOBHBIM OKpYKaIoLLMM
MWUPOM MPOMCXOAMT UMEHHO B MOMEHT pOXKeHusi, crnocob
KoToporo opMupyeT NepBbi KOHTAKT JIb0 C BarMHanbHOM
MWUKpPObMOTOI MaTepu Npu ecTeCTBEHHbIX podax, mbo ¢ Mu-
KpobMOTO KOXM NpW KECapeBOM CEYEHUM.

Ha cerofHswWHWiA [eHb M3BECTHO O YeTblpex (asax
pa3BUTUS MUKPOOMOMA KMLIEYHUKA pebeHKa: nepeas —
OT POXKAEHUSA U 10 2 HE[L. KU3HM, XapaKTepU3YeTCA HaMYMEM
Streptococcus, Escherichia, Lactobacillus, Bifidobacterium,
Clostridium, Bacteroides, ¢ npeobnafaHueM Tex UMM UHbIX
POAOB B 3aBUCUMOCTU MMEHHO OT criocoba popopaspeLue-
HWS; BTOPas — OT 2 Hef. XM3HW [0 MOMEHTa BBEJEHUS
NMpUKOpMa, HapacTaeT KonudecTBo Bacteroides; TpeTbs —
[0 MOMEHTA 3aBepLLEHWS IPYLHOr0 BCKapM/MBaHUS, Hapsaay
¢ pocToM Bacteroides yBenuumBaeTcs U pocT aHa3pobHbIX
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rPaMNoNOXMTENbHBIX KOKKOB; YeTBepTas dasa xapaktepu-
3yeTca (QOPMMPOBaHUEM «B3POC/IOrO» TWMa MWUKpobKoMa
KMLLIEYHMKA W COBMAAEeT C 3aBepLUEHUEM FPYAHOTO BCKapM-
NMBaHWs. BHelwHue BpayebHble WHTEPBEHUMM MUMEHHO Ha
nepBoM 3Tane $hopMMpPOBaHMs MMKPOOMOMa pebeHKa crnocob-
Hbl MOLLyNIMPOBaTb W CTAHOB/IEHWNE MUKPOOMOTbI Ha OCTasbHbIX
3Tanax. Hekotopble W3 3TUX cnocoboB MoryT KasaTbCsl [0-
CTaTOYHO COMHUTENBHBLIMM, KaK, HanpuMep, TPaHCMIaHTaLms
MaTepUHCKOM MMKPOBMOTHI KULLEYHWKa ee e pebeHKy ny-
TEM NPUroToBNIeHNs COBCTBEHHBIX MPOBMOTUYECKMX LUTAaMMOB
UM nepopanbHoe BBeAeHMe pebeHKy BaruHanbHOro CeKpeTa
Matepum.

MeTopa BaruHanbHOro 06CEMeHeHUs CerofHs sBnseTca
OJHMM U3 CaMblX W3y4YeHHbIX anbTepPHATMBHBIX CMOCOOOB
BOCCTaHOBJIEHWs MUKPOOMOMa HOBOPOXJEHHOTO MoC/e Ke-
capeBa CeYeHUs, XOTS W NPeACTaBAAETCA JOCTATOYHO CNOp-
HbIM W He Bceraa abconoTHo 6e3onacHbIM. BeposTHo, aToT
Cnocob MoKeT BbITb NEPCMEKTUBHBIM BCNOMOTraTeNbHbIM Me-
TOZ,OM BO3AEACTBUS HAa MUKPOOHbI MUP HOBOPOXAEHHOIO
B rpynnax pucka HapyLieHusi (pOpMMPOBaHUS MUKPOOUOTbI
Y MNafeHLeB, HanpuMep, OT MaTepei C recTauMoHHbIM ca-
XapHbIM AVabeToM, OXXMUPEHUEM, NPU MHAYLMPOBAHHbIX Npe-
YAEBPEMEHHbIX POAAX N0 MeANULIMHCKUM NOKa3aHWAM MyTeMm
KecapeBa CeyeHus.

OpHaKo panbHelillee 3yyeHWe METOAMKM BarMHaNbHOMO
06ceMeHeHUs1 BO3MOXXHO NO3BOSIAT NOCTaBUTb 3TOT METOA
B OOMH PAA C APYrMMU COBPEMEHHBIMM NepuHaTaNbHbIMM
TEXHONOrMAMM, NPUBINKAIOLLMMU KEeCapeBo CeYeHme K ecTe-
CTBEHHbIM POAaM.

AOMO/IHUTENNbHASA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHECNW CYLLECTBEHHLIA BKAA
B pa3paboTKy KoHLenuuu, npoBefieHue WUCCNefoBaHUsA U MOA-
FOTOBKY CTaTby, MPOYIN U 0f06pUIN BUHaNbHYID BepCUio Mepef,
nybanKaumeit.

UcTounnk duHaHcupoBaHus. ABTopbl 3asBnisiloT 06 oTCyT-
CTBUM BHELLHEro GWHaHCUPOBaHWS NPY NPOBELEHNM UCCIe0BaHMS
W MoAroToBKe NybnMKaumu.

KoHdnuKT nHTepecoB. ABTOpbI JeKNapupylT OTCyTCTBUE
SIBHBIX W NOTEHUMaNbHbIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX
C MpoBefieHHbIM KccefioBaHneM W NybauKaumen HacTosLen
cTaTbm.
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HeynoBneTBopeHHOCTb COGCTBEHHBIM TEJ1I0M

U accoluupoBaHHble ¢ HeW (aKTopbl Y NOAPOCTKOB
C HOpManbHOU MaccoM Tena

A.B. lorogmnHa, T.A. Actaxosa, J1.H. Jlebepnesa, J1.B. PriukoBa

HayuHbI LeHTp npobnem 34,0poBbA ceMby 1 penpofyKummn YenoBeka, MpkyTck, Poccus

AHHOTALNA

AxTtyanbHocTb. HeynoBneTBopeHHOCTb COBCTBEHHBIM TENOM LUMPOKO pacnpocTpaHeHa B MOMyNALMM W CBSI3aHa C HapyLue-
HWUAMU MULLEBOrO MOBEJEHUS, TPEBOXHO-AEMPECCUBHBIMA PacCTPOACTBAMM, HU3KOM CaMOOLIEHKON. [poBeieH0 04eHb Mano
UCCNefoBaHuUiA 3ToN NpobneMbl B KOropTe MOAPOCTKOB C HOPMasibHOW Maccoi Tesa, KOTopble COCTaBMSKT DOMbLUY0 YacTb
BCEX MOApPOCTKOB.

Llenb — ycTaHOBMTbL YacToTy, BbIpaXEHHOCTb, HANPaB/IEHHOCTb HEYA0BIETBOPEHHOCTU COBCTBEHHBIM TENOM, a TaKkKe daK-
TOpbI, C HeW accoLMMpOBaHHbIe, CPeam MoAPOCTKOB C HOPMasbHOM Maccoi Tena.

Matepuansl U Metofbl. B uccnefoBaHuu npuHUMany yyactue BeCATUKNIAcCHUKM 06LeobpasoBaTenbHbIX WKoN WpKyTcka
(n = 244, 64,3 % nesoyek, 35,7 % ManbyMKOB), KOTOpbIE NPOLLW AHTPONOMETPUIO U 3aMOJHUNW aHKETbI, BKITOYAIOLLME COLM-
anbHo-aemorpaduyeckue axTopbl, GakTopbl 06pasa xu3HU. [Ins OLEHKW HeyL0BNETBOPEHHOCTU COBCTBEHHLIM TENIOM NpK-
MeHsM LWKany KonnuH3a, oS oLeHKM CBA3aHHOIO CO 340p0BbEM KayecTsa #u3HU onpocHuK PedsQL 4.0 (Lyon, ®paHuus).
CaMOoOLIeHKy XxapaKTepr30Bam C MOMOLLbHO onpocHuKa «LLIkana camooueHku» M. PoseHbepra.

Pesynbtathl. 0 XenaHum UMeTb CUY3Thbl, OTAIMYHBIE OT (aKkTUYecKux, coobwmnm 57 % WKonbHWUKOB. Jlerkylo HeypoBneT-
BOPEHHOCTb COBCTBEHHBIM TeNloM McnbiTbiBanM 39,8 % nofpocTKoB, yMepeHHyo U cunbHylo — 17,2 %. Yactota v cTeneHb
Hey[0BNETBOPEHHOCTM BblNa COMOCTaBMMOW Yy MOLPOCTKOB 000ero nonia. Manbumky 3HAuUMTENbHO Yalle, YeM [LEeBOYKY,
cunTanu cebs CIMLLKOM XyIbIMU U XOTeNn HabpaTb Bec (49,4 %), Torna Kak 51,6 % LWKonbHUL XoTenmn bbl noxyaeTb. Hanuume
HeY[L0BNETBOPEHHOCTH COBCTBEHHBLIM TENOM, [LaXKe NErKoii CTeneHu, bbio CBA3aHO CO CTaTUCTUYECKM 3HaUYMMO Bonee HU3KOM
camooLieHKon. KpoMe Toro, yMepeHHas/cuibHas HeyLoBfeTBOPEHHOCTb Obiia CBS3aHa CO CHUMXEHMEM BCEX acMeKTOB Kauye-
CTBA XW3HW. YCTaHOBNEHbI 3HAYMMble accoLMaLWn HeyL0BIETBOPEHHOCTU COBCTBEHHBIM TENOM W AJMTENBHOCTU BPEMEHM
B MHTepHeTe/coumanbHbIX CETAX U Y TENEBU3MOHHbIX 3KPaHOB.

BoiBogpl. Pesynbrathl UccnenoBaHus 060CHOBBLIBAKOT MOAX0A K HEY0BNETBOPEHHOCTU COOCTBEHHBIM TEJIOM KaK K caMoCTo-
ATenbHON Npobnieme, TpebyioLLen aKTUBHOTO BLIABIEHUA M HANPaB/IEHHOTO BO3LENCTBUSA, U ONPEAENSIOT BO3MOXHbINA BEKTOP
npodunakTuyecKoin paboTsl C NOAPOCTKAMM.

KnioueBbie cnoBa: HeYy[0BJIETBOPEHHOCTb CObCTBEHHLIM TENOM; 3KpaHHOe BpeMA; CaMOOLeHKa; CBA3aHHOe CO 3[10pP0BbEM
Ka4yeCTBO XWN3HU; NOOPOCTKMN.
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Body dissatisfaction and associated factors in normal
weight adolescents
Anna V. Pogodina, Tatyana A. Astakhova, Ludmila N. Lebedeva, Lyubov V. Rychkova

Scientific Centre for Family Health and Human Reproduction Problems, Irkutsk, Russia

ABSTRACT

BACKGROUND: Body dissatisfaction is widespread and is associated with eating disorders, anxiety, depression, low self-
esteem. There is very little research on body dissatisfaction in normal weight adolescents, who make up the majority
of all adolescents.

AIM: to establish the prevalence, degree, direction and factors associated with body dissatisfaction among adolescents
with normal body weight.

MATERIALS AND METHODS: The study included tenth-graders of general education schools (n = 244, 64.3% girls),
who underwent anthropometry and filled out questionnaires that included socio-demographic and lifestyle factors.
Collins scales were used to assess body dissatisfaction, and the Russian version of the PedsQL 4.0 questionnaire (Lyon,
France), was used to assess health-related quality of life. Self-esteem scores were obtained from the Rosenberg self-
esteem scale.

RESULTS: The desire to have silhouettes different from the actual ones was reported by 57% of adolescents. 39.8% of
adolescents had mild body dissatisfaction, moderate and severe — 17.2%. The frequency and degree of body dissatis-
faction was comparable in adolescents of both sexes. Boys were much more likely than girls to consider themselves too
thin and wanted to gain weight (49.4%), while 51.6% of schoolgirls would like to lose weight. Body dissatisfaction, even
mild, was associated with significantly lower self-esteem. Moreover moderate/severe body dissatisfaction has been
associated with a decline in all aspects of quality of life. In addition, significant associations of body dissatisfaction and
the length of time on the Internet / social networks and at TV screens were established.

CONCLUSIONS: The results of the study substantiate the approach to body dissatisfaction as a problem that requires
active identification and directed impact, and determine possible areas of preventive work with adolescents.

Keywords: body dissatisfaction; screen time; self-esteem; health-related quality of life; adolescents.
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AKTYAJIbHOCTb

HeypnoBneTtBopeHHOCTL cobcTBEHHBIM TenoM (HCT) xapak-
TEPU3YeTCA KaK HeraTMBHOE OTHOLLEHWE YeNoBEeKa K CBOEMY
BHeLUHeMy Buay, Macce Tena (MT), ero pasmepy win dopme
W SBNSETCA OHUM W3 acneKToB bonee LWMPOKOI KOHLEeNUUH
obpasa Tena. 06pa3s Tena MOXHO OnpefenuTb Kak 0Co3Ha-
BaeMyI0 YeJI0BEKOM CUCTEMY MPeCTaBeH 0 COBCTBEHHOM
Tesie, BKJIOYAKOLLYI0 ero OTHOLUEHWE K Teny U CBsA3aHHbIe
C HUM Mbicnin U vyBcTBa [6]. HCT Bo3HMKaeT, Korpa YyBCTBa
M0 OTHOLLEHMIO K CBOEMY TeJly HeraTuBHbI M HECOMOCTaBUMbI
C npeAcTaBneHnaMn 06 naeansHoM Tene. MHTepec K uccne-
posaHuio HCT obycrnoBneH ee BbICOKOIW pacnpocTpaHeHHo-
CTbI0 M CBA3bI0 C TaKMMU MpobneMamu B cepe NCUXMUECKOro
3[,0pOBbS, KaK HapyLUEHMs NMULLEBOr0 NOBELEHMS, TPEBOXKHO-
[EenpeccuBHble PacCcTPOMCTBA, HMU3Kas camooueHKa [10, 24].
Beuay nokasaHHom B psage uccnepoBaHui accoumaumn HCT
C M0XMM KayeCTBOM JKM3HW, B HEKOTOPbIX CTPaHax oHa pac-
CMaTpMBaeTCA KaKk camocTosTeNlbHas npobnema obLecTeH-
HOro 3apaBooxpaHenus [16].

CoBpeMeHHble npeacTaBneHnsa o HCT obocHoBbiBaloT ee
M3yyeHue ¢ No3uuMiA BruoncuxocoumManbHoro Noaxona, co-
yeTaloLlero B cebe KOMMNEKCHYH OLEHKY BUonornyeckux,
MCUXONOTMYECKMX U COLMOKYbTYPHBIX QaKTOPOB.

Hanbonee BaxHbIMM Bronormyeckumm haktopamu, onu-
coiBaeMbiMu B cBssu ¢ HCT y noapocTkoB, sBfisloTCA Mo,
BO3pacT W u3bbiTouHas MT.

Cumtaetcs, YTo AEBOYKM 0COBEHHO YYBCTBUTESBHBI K MPO-
UCXOLALMM B NybepTaTHOM NepUojEe U3MEHEHUSM BHELLHO-
CTW, No3ToMy 60/bLUMHCTBO UccneaoBaHuin npobnemsl HCT
npoBoauTCs cpeam aesovek [1]. Bmecte ¢ Tem, B nocnenHue
roAbl 0TMEYAETCA POCT PacnpoCTpaHEHHOCTM NaTosI0MMK, CBS-
3aHHo ¢ HCT, cpeam MyumH [11], yto 06ocHoBLIBaET Heobxo-
AMMOCTb BKJTOYEHUs ManbyuKoB B uccnegosanus HCT y nog-
pocTkoB. CornacHo pe3ynbTataM poOCCUACKUX UCCNef0BaHuN,
yactota HCT cpeay AeBoYEK-MOAPOCTKOB COCTABIIET OKOIO
77 % [4, 6]. NanHble o pacnpoctpaHeHHocTn HCT y ManbumkoB
B Poccum oTCyTCTBYIOT, UTO CBULETENBCTBYET 06 OJHOCTOPOH-
HEM NOAX0Je K LLaHHOW Npo0sieMe B Hallel CTPaHe U MOXKET
“MeTb HebnaronpuaTHble MCUXOCOLManbHbIE MOCNeACTBUS
ANs NOAPOCTKOB U MONOABIX JIOAENA MYKCKOro nosa.

WccnepnoBaHus npeALLecTBYIOWMX JIET MOKasanu, uto
MOAPOCTKM C u3bbITouHoW MT/0xmpeHneM Hanbonee npea-
pacnonoxeHbl K passutuio HCT [20]. BmecTe ¢ TeM ecTb
ceupeTenscTBa Toro, 4to HCT cBoMCTBEHHA U NOAPOCTKaM
¢ HopManbHoin MT. B ogHoM u3 uccnepoBanuii 90,5 % nog-
POCTKOB, HeYA0BNETBOPEHHBIX U3-3a XyA00bI, 1 55,2 % nog-
POCTKOB, HEYLOBNETBOPEHHbIX 13-3a M36bITouHON MT, uMenu
HopMarbHbIN Bec [24].

B psay ncuxonornyeckux GakTopoB, M3yyaeMblx B CBA3M
¢ HCT y nogpocTkoB, HaubonbLUyl BaXKHOCTb MMeET CaMo-
oueHKa. CaMooLieHKa onpefensfeTcs COBOKYMHOCTbH YYBCTB
W MbIC/IEN YeNIOBEKA OTHOCUTENIBHO COBCTBEHHOM LIEHHOCTH,
KOMMETEHTHOCTM W MpUrOAHOCTW, Pe3ynbTaToM KOTOPbIX
ABNAETCSA MOJOXUTENIBHOE UM OTPULATENBHOE OTHOLLEHWE
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K cebe [13]. BbicoKas camooLieHKa cuuTaeTcs 0AHUM U3 oC-
HOBHbIX NPeAMKTOpoB 61aronpuUATHBIX UCXOA0B B Takux 06-
NacTax, Kak MeX/IMYHOCTHbIE OTHOLLEHWS U YCTeBaeMoCTb.
Torza KaK HM3Kas caMoOLiEHKa CBAi3aHa C enpeccuei, aHTu-
06LL,eCTBEHHBIM NOBEIEHMEM, 3110yNOTpebIeHeM MCUX0aK-
TMBHbIMW BeLLeCTBaMM U cymumaom [21].

B nocnepHue rofpl Bce 6onblue UCCneLoBaHMiA NOCBSALLE-
HO WU3YYeHMI0 CBA3M MEX[Y COLMOKY/bTYPHBIMU (aKTopamm
1 OTHOLLIEHMEM NOLPOCTKOB K cObCcTBEHHOMY Teny. Hanbonee
4acTo U3y4aeMbiMK B KoHTeKcTe mpobnemsl HCT B faHHOM
BO3pacTHOW rpynne SBNAOTCA (haKTOpbl CEMbU, OTHOLLEHUS
CO CBEPCTHUKAMM 1 BIIMSHWE CPeACTB MaccoBOW MHbOpMaLUK
[3, 14].

BhbllweckasaHHoe CBMAETENbCTBYET O BaXHOCTU U3yde-
Hus npobnemsl HCT B nogpocTroBoii Koropre. Mpu atom HCT
B BbIDOpKe MoLpOCTKOB ¢ HopManbHon MT npepactaBnset co-
Dol MpaKTUHEeCKM HeM3yYeHHbIW ee acneKT. buoncuxocoum-
anbHbIA NOAX0A, N0APa3yMeBalOLLMIA UHTErpabHYK OLEHKY
Bronornuecknx, NCUXONOTUYECKUX W COLMOKYNBTYPHbIX
(akTopoB, NMpeAcTaBnseTcs Haubonee onpaBAaHHbIM B Ta-
KOro poja uccnefoBaHusx. Bmecte ¢ TeM uccnegosanmi,
COCPeAO0TOYEHHbIX Ha M3yyeHun npobnemsl HCT cpeam noa-
POCTKOB C HOpManbHoW MT, KoTopble COCTABNSKT OCHOBHYHO
Maccy NopOCTKOBOrO HaceseHWs, HEMHOrO, U Mbl He HaLL/n
nybAMKaumi no pesynbTataM UCCIef0BaHWA, MPOBELEHHBIX
B Poccum.

C y4eToM BCEro BbILIECKA3aHHOTO Ue/Tblo HACTOSALLEro
uccnefoBaHna Bbino YCTaHOBUTbL YacTOTY, BbIPAXKEHHOCT,
HanpaeneHHocTb HCT, a Takke daKTopbl, C Helt accoLmmpo-
BaHHble, Cpeay NOAPOCTKOB C HOpMasbHoi MT,

MATEPWAJIbI U METOTbI

HacToswee uccneposaHue sBnsetcss GparMeHTOM uc-
cnegoBanus «[lcuxodusnonormyeckue U coumanbHo-Aemo-
rpaduyeckme KoppensTbl CBA3aHHOIO CO 3[40POBbEM Kaue-
CTBA M3HU Y NOAPOCTKOB CTApLUEr0 LIKOJILHOrO BO3pacTa,
npoBefeHHOro Ha base HayuHoro LieHTpa npobneM 340poBbS
CeMbM U penpoayKuum Yenoseka (Mpkytck) B 2017-2018 rr.
310 6bINO CMNOWHOE OJHOMOMEHTHOE WCC/efO0BaHMe, KO-
TOPOE BKJIOYANO YHaLUMXCA AecATbIX KnaccoB u3 14 obuie-
obpa3soBaTenbHbIX LUKOM C TEPPUTOpUAbHBIM 0XBaTOM BCEX
aMUHICTPATUBHBIX OKpPYroB MpKyTcKa.

Kputepnem BrutoueHMs Bbino Hanuume MHGOPMUPO-
BaHHOr0 COrflacia MOApPOCTKa Ha y4yacTue B UCCNeA0BaHUM.
KpuTepum McKtoueHUs: Hanmume TAXENON COMaTUYeCKoM
naTonorum; 0TKas NOAPOCTKA OT NPOAOCIIKEHNS Y4aCTUs B UC-
CneoBaHWM Ha NtoboM ero 3Tarne; Haanumne usbbiToyHom MT,
oXmpenus unn peduunta MT.

B nccnepoBaHue 6b110 BKIKOYEHO 244 nofpocTKa B BO3-
pacte 16,1 + 0,4 roaa, 87 (35,7 %) Manbunkos u 157 (64,3 %)
AeBoyeK. [pynnbl MoApocTKOB 060ero nona He oTAMYanMCch
no Bospacty (p = 0,593).

[ins oLeHKY yn0BNETBOPEHHOCTU COBCTBEHHBLIM TENIOM UC-
Mosib30Bajin CXEMbI CUIy3Ta LETCKOro TeNa, NPeAoKEHHbIE
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J.K. Collins [12]. Onn npenctaenstoT coboit ceMb pacnono-
JKEHHbIX B A, CUTy3TOB NOAPOCTKOBBIX QUIYp COOTBETCTBY-
foLLIero nona, KoTopble PasfiMyaleTcs Mo CTeNeHM YITaHHOCTH
OT 04YeHb XYAbIX 10 04eHb NOJHbIX. Kax oMy y4acTHUKY bbino
MpeLIoXkKEeHO YKa3aTb, Kakol CUnyaT 0TBEYaeT ero npescras-
NeHnaM 06 uaeanbHOM Tesle, @ KaKoW COOTBETCTBYET BaKTu-
yecku BocnpuHumaeMomy Teny. bann HCT nonyyanu nytem
BbIYMTaHWA NOPSLKOBOr0 HOMepa WUeanbHOro pasMepa Tena
13 HOMepa BOCMPUHMMaeMoro pa3mepa Tena. Ha ocHoBaHuu
abCconoTHLIX 3Ha4YeHW pasnuunii B 6annax HCT yyacTHUKM
Bbinn pasgeneHbl Ha rpynmbl: NepBas — YA0BETBOPEHHbIE
dopmoit ceoero Tena (JHCT| = 0); BTopas — ucnbiTbIBalOLLME
nerkyto HCT (JHCT| = 1); n TpeTbsi — ucnbITbIBaOLLME YMeE-
penHyto/cunbHyto HCT (JHCT| > 1). MonoxutenbHble 3Ha4eHUs
HCT cootBeTCTBOBaNM KenaHU0 y4acTHUKaA BbiTb CTpOiiHee,
OTpULIaTeNbHble — CTPEMIIEHMI0 HabpaTb Bec.

[lns xapaKTepucTUKM CaMOoOLIeHKM UCMOoNb30Bak ONpoc-
HUK «llkana camooueHkn» M. Po3eHbepra, BanuaHOCTb
M HaJEXHOCTb PYCCKOA3bIYHOW BepcUM KOTOpoi Bbina nog-
TBEpXKAEHa paHee [2].

[ins oLeHKK CBA3aHHOTO CO 3[J0POBLEM KauyecTBa HM3HU
(C3KX) bbinm mcnonb3oBaHbl CaMOOTYETbI MOAPOCTKOB, KO-
TOPbIE 3aM0JHSANN POCCUICKYI0 BEpCUI0 onpocHKKa Paediatric
Quality of Life Inventory (PedsQL 4.0, Lyon, ®paHuus) ans
nogpoctkoB 13-18 net [5]. B aaHHoi BbIBOpKE OMPOCHUK No-
Kasan npuemneMylo HagexHocTb (anbda KpoHbaxa ans ero
nogwkan 6ein B AnanasoHe ot 0,73 po 0,80).

CoumanbHo-gemorpaduueckue aktopbl M (GaKTopbl
obpasa XW3HW OLEHUBANM C WUCMOJIb30BAHUEM aHKeT, Co-
LEepXalLnX MHOOPMaLMI0 0 COCTaBe CEMbM, YUCNe LeTel
B CEMbe, NOPAJKE POXAEHWS, Bo3pacTe, 0bpa3oBaHuM, 3a-
HATOCTW POAMTENEN, MECTE MPOXMBaHUA pebeHKa, Hanmuuu
COBCTBEHHOM KOMHATbI, CAMOOLIEHKE MOJPOCTKOM XUIMLLHbIX
ycnoswid. beina Takke nonyyeHa MHbopMaLyms 0 BHeKNacc-
HOM aKTUBHOCTW MOAPOCTKA, KONMYECTBE YacoB B OyAHue
Y BbIXOAHbIE AHW, NPOBEAEHHBIX 33 MPOCMOTPOM TeNeBM3opa,
KOMMbIOTEPHBIMM UrPaMU W Y 3KpaHa AJ1s Apyrux Lenei (co-
LManbHble cetn, NoucK uHdopMaumu B HTepHeTe); paccTo-
SHWM [0 LWKOJbl; BPEMEHU NpebblBaHUs Ha CBEXEM BO3LYXe
B TEYEHME [HS; BPEMEHW, 3aTPauMBAEMOM Ha BbIMOJIHEHME
AOMaLLIHEero 3afaHus.

10[]

ﬂpoueHTbl / Percentage

m HerHCT/NoBD  m Jlerkas HCT / Mild BD
YMepenHas/cunbHas HCT / Moderate/severe BD

Bee / All
Manbuuku / Boys

Tlesourwt / Girls

Puc. 1. YactoTa 1 cTeneHb Heyn0BNETBOPEHHOCTU COBCTBEHHBIM
TenoM (HCT) y noapocTkoB ¢ HopMasnbHOW Maccoil Tena

Fig. 1. Frequency and degree of body dissatisfaction (BD) in adoles-
cents with normal body weight
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AHanu3 faHHbIX NPOBOAMAN C UCTONIb30BAHNEM CUCTEMBI
CTAaTCTUYECKOro aHanu3a W BU3yanu3aumu faHHbix R3.6.0
W VHTErpupoBaHHoOM cpefbl paspaboTku RStudio. MpoBepky
Ha COOTBETCTBME PaCMpefeNieHUss KONMYECTBEHHbIX [aH-
HbIX HOpPManbHOMY 3aKOHY MPOBOAMIM C MOMOLLbBI0 CTaTu-
cTuyeckux Kputepues Konmoroposa — CMupHoBa u Lanu-
po — Yunka. B 3aBucuMMocTv 0T xapaKTepa pacnpefeneHus
KOJIMYeCTBEHHbIE MOKa3aTenn bbinv NpefcTaBneHbl B BUAe
Me[MaH U 3HaueHuit 25-ro 1 75-ro NpoLeHTMNel Un B BUJE
CPedHUX U CpedHeKBafpaTUYHbIX OTKIIOHeHWN. KayecTBeH-
Hble [laHHble MPeACcTaBfeHbl B BUAE abComOTHBIX U OTHO-
CUTENbHBIX 3HaYeHW. Pasnuuns Mexay rpynnamMu no Ko-
JIYECTBEHHBIM MpU3HAKaM OLLEHWBANM C WUCMOJb30BaHWUEM
Kputepusa Kpackena — Yonnuca npu cpaBHeHWW Tpex rpynn,
C UCNONb30BaHUEM KpuTepus MaHHa — YUTHW npu nonapHoM
cpaBHeHuU. [pn cpaBHEHUM FPYNN MO HOMUHANBHBLIM NPU3Ha-
KaM UCNoNb30Bann KpUTEpUIA X1-KBagpart. [ns BbisBNEHMS
(aKTopoB, cBA3aHHbIX C yMepeHHoi/cunbHoi HCT, BbInonHA-
N NOTUCTMYECKWI PErPeccUOHHbIN aHanu3. Hannume 3Haum-
MOW CBSI3W MeX[1y NepeMeHHbIMU OMPefeNnsm B Tex cyyastx,
Korga 95 % poseputenbHbid MHTepBan (M), paccunTaHHbIl
LNs NOJTYYEHHOro OTHOLLEHWS LUAHCOB, He COAEepXan eau-
HWLy. 3a ypOBEHb CTATUCTUYECKOW 3HAYMMOCTM NPUHUMANK
p < 0,05 1 npu nonapHbix cpaBHeHusx Tpex rpynn p < 0,017.

PE3YJIbTATbI

CwnyaT, OT/MYHBINA OT aKTUYeCKoro, XoTesn uMeTb 139
(57 %) noppoctkoB — 93 (59,2 %) neBouku u 46 (52,9 %)
ManbuukoB. Jlerkyto HCT ucnbitbiBanm 97 (39,8 %) nogpoct-
KOB, YMepeHHyt 1 cunbHyto — 42 (17,2 %), 6e3 cTatuctuye-
CKM 3HauYMMBbIX pa3nuymii no nony (puc. 1).

HanpaBneHHOCTb enaeMblX U3MeHeHUd BHeLLHero 06-
JIMKa y ManbuMKoB UM AeBoYeK Obina MpOTUBOMOMOMKHOM
(p < 0,001). Manb4mMKkn 3HAYMTENIbHO Yalle, YeM AEBOYKM,
cumTanu cebs xyabiMu 1 xoTenn Habpatb Bec — 43 (49,4 %).
Cpean neBouyek xoTenu Habpatb Bec Tonmbko 12 (7,6 %)
WKonbHUL, Toraa Kak 81 (51,6 %) xotena noxynetb. Mpu
atoM 30 (19,1 %) AeBoYeK CUMTanM, YTO UM HYXKHO ObITb Ha-
MHoro cTpoitee, u 10 (11,5 %) ManbumMkoB cumtanu cebs
CNMLLKOM XyAbIMU (puc. 2).

1[]0

Hpouembl / Percentage
B YmepeHHo xyable / Slightly thin
MonHoatble / Slightly fat

Manbuuku / Boys

Nesouku / Girls

B Ouenb xyable / Too thin
m HopmanbHas MT / Right size
OyeHb nonHble / Too fat
Puc. 2. Bocnpustve obpasa cobcTBeHHOro Tena y NoapocTKOB
oboero nona
Fig. 2. Comparison of body image perception by sex
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[ns panbHenwwero aHanu3a 6bin chopMMpoBaHbl Tpu
TPynMbl, BKIKOYaBLUME LUKOMBHUKOB, MOMHOCTbIO YAO0BET-
BOPEHHbIX COBCTBEHHBIM TefloM, NoApocTKoB ¢ nierkoid HCT
u ¢ ymepeHHown/cunbHon HCT. [JaHHble rpynnbl He 0TMYan1ch
1o roJty, BO3pacTy, CTaZu MoioBoOro CO3peBaHUs 1 aHTporo-
METPUYECKUM NapaMeTpaM. He Bbino Take CTaTUCTUYECKM
3HaYMMbIX MEXTPYNMOBbIX PasfMumMii Mo COLManbHO-LEMO-
rpadmyeckum nepemMeHHbIM. Pasnnumns 6inskue K 3Ha4MMbIM
Bbln nosyyeHbl 4S8 NapamMeTpoB MPOXMBaHMS MOLPOCTKOB
B HEMOSIHbIX CEMbSAX M 3aHATUIA OpPraHU30BaHHbIM CMOPTOM.

Tom 15,N° 1, 2024

Meavatp

3HauMMble pasfuuMa MeXay rpynnamu Bbin BbiSBAEHbI MO
LJMTENBHOCTV BPEMEHW HaX0XAEHUA Y TENEBU3MOHHBIX IKpa-
HOB W BPEMEHM, NPOBOAMMOrO B COLManbHbIX ceTax / UHTep-
HeTe (Tabn. 1). Cnepmyet 3amMeTUTb, YTO BpeMs, NPOBOAMMOE
B couceTax U VIHTepHeTe LUKOIbHMKaMK C YMePeHHOI/CUnbHOM
HCT, 6bI10 cTaTUCTMYECKM 3HAYMMO DOJIbLLIE TAKOBOTO HE TOJb-
KO N0 CPaBHEHMIO €O LKoNbHUKamm be3 HCT (Z= 3,1, p=0,002
uZ=3,4 p=0,001 — pnga byaHUX W BbIXOAHBIX LHENR COOT-
BETCTBEHHO), Ho 1 ¢ nerKoit HCT (Z=2,7, p=0,007u Z=3,1,
p = 0,002 — s 6yAHUX U BBIXOAHbIX JHEH COOTBETCTBEHHO).

Tabnuua 1. CpaBHUTENbHAs XapaKTePUCTMKA FPyNN NOAPOCTKOB C Pa3HOiA CTEMEHbIO HEYA0BETBOPEHHOCTU COBCTBEHHLIM TESIOM
Table 1. Comparison of adolescents by the degree of body dissatisfaction

Het HCT / No BD

Jlerkas HCT / Mild BD

YMepeHHas/cunbHas HCT /

lepemeHHble / Variables n = 105w3% | " n=97 (39.8 %) n Mod:r:t:z/s(ﬁ\;?gz BD p
Manbuuku / Boys, n (%) 105 41(39) 36 (37,1) 10 (23,8) 0.203
[esoukn / Girls, n (%) 64 (60,9) 61(62,9) 32 (76,2)

Bospacr, net / Age, years 105 16,1+ 0,4 97 16,1+ 0,4 42 15,9 +0,5 0,230

gﬁ]g?:”::recﬁt”f*;” m/ily’ ) 102 27(257) 9 27 (27,8) 42 19 (45,2) 0,069

sabaty W 4@y w @) @ 0wy ow
Tenesuaenve B byarue aHu / TV on weekdays

<24/<2h, n %) 57 (54,8) 47 (49,5) 19 (45,2)

>2,H0 <5y />2but<5h,n(%) 104 44 (42,3) 95 46 (48,4) 42 17 (40,5) 0,019

>54/>5h, n (%) 3(2,9) 2(2,1) 6 (14,3)

TenesupeHue B BbixogHble AHM / TV on weekends

<24/<2h,n %) 45 (45) 27 (30) 12 (29,3)

>2,H0 <54 />2but<5h, n(%) 100 46 (46) 90 53 (58,9) 41 17 (41,5) 0,004
>54/>5h, n (%) 99 10 (11,1) 12 (29,3)

KomnbtotepHble urpbl B 6yanne aHu / Computer games on weekdays
<24/<2h,n %) 77 (73,3) 64 (66,7) 33 (78,6)
>2,H0<54/>2but<5h, n(%) 105 25 (23,8) 96 28 (29,2) 42 8(19,1) 0,670
>54/>5h, n (%) 329 4(4,2) 1(2,4)
KoMnbtoTepHble urpsl B BbIXogHble aHu / Computer games on weekends
<24/<2h,n (%) 72 (711,3) 60 (65,9) 30(73,2)
>2,H0<54/>2but<5h, n(%) 101 20(19,8) 91 26 (28,6) 41 9(21,9) 0,556
>54/>5h, n (%) 9(8,9) 5(5,9) 2(4,9)
Coucetn, MHTepHeT B OyaHue anm / Social networks, Internet on weekdays
<24/<2h,n %) 48 (45,7) 35 (36,5) 6 (14,3)
>2,Ho<54/>2but<5h, n(%) 105 49 (46,7) 96 52 (54,2) 42 24 (57,1) 0,0003
>54/>5h, n (%) 8 (7,6) 9(9,4) 12 (28,6)
CouceTu, MHTepHeT B BbIXoaHbIe AHM / Social networks, Internet on weekends

<24/<2h,n%) 40 (39,6) 30 (33) 5(12,2)
>2,Ho<54/>2but<5h, n(%) 101 44 (43,6) 91 46 (50,6) 41 19 (46,3) 0,002
>54/>5h, n (%) 17 (16,8) 15 (16,5) 17 (41,5)

DAl https://doiorg/10.17816/PED15191-100
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40 BonblmHeTBo (n = 159; 65,2 %) NoApOCTKOB B HalleM
35 “ccneoBaHUM UMENW BbICOKYK CaMOOLIEHKY, HU3Kylo — 36
30 I (14,7 %), cpenHiolo — 62 (25,4 %). CamoovieHKka noapocT-
25 P00l _—— KOB C yMepeHHoM/cunbHoii HCT Bbina 3HauMTeNnbHO HUXe,
2 “—> “«— 4eM y NoapoCTKOB ABYX Apyrux rpynn — Z=2,9, p = 0,004

nZ=47, p=0,000002, no cpaBHeHUo C nNoapocTKamu be3
HCT u ¢ nerkon HCT cooTBeTcTBeHHO. CaMooLeHKa noapocT-
KoB ¢ nerkoi HCT bbina Huxe, yeM y noapocTkos 6e3 HCT —
Z=125,p=0,014 (puc. 3).
Her HCT / Rerias HCT | Yvepeswaslunesas HCT / C3KX noapoctkoB ¢ nerkon HCT 6Bbino conoctaBUMbIM
No BD Mild BD Moderate/severe BD C TaKOBbIM Y MOAPOCTKOB bes HCTV, B T0 Bpema Kak C3KXK
NOAPOCTKOB C yMepeHHow/cunbHoi HCT Bo Bcex AoMeHax
Puc. 3. bannbl CaMOOLEHKX Yy NOAPOCTKOB oes Heyn0B/eTBOPEH- ObISI0 3HAYNUTESTIBHO HUXKE TaKoBOro y NOAPOCTKOB ABYX ApY-
HocTU cobcTBeHHbIM TesloM (HCT) 1 ¢ pasHoit cTeneHblo HeynoB- rux rpynn (puc. 4).

JIeTBOPEHHOCTU C0o6CTBEHHBIM TEIOM (cpep,Hme, CcpegHeKBappa- C 6
TUYHbIE OTKIOHEHNS) JNieyoLMM 3TanoM oblJ10 onpeaesieHne d)aKTOpOB, cBa-

Fig. 3. Self-esteem scores in adolescents by body dissatisfaction ~ 3@HHbIX C HalM4MEM yMepeHHoi/cunbHoit HCT y noapocTkos.
(BD, means, standard deviations) Pe3ynbTathl 04HOGMAKTOPHOrO PErpeccHOHHOr0 aHanu3a

npuBefeHbl B Tabnl. 2. B MHOrOMepHbIX MOAENsAX 3Ha4MMyHo

15 PRI
10 »

Bannel / Scores
V' N

Tabnuua 2. QakTopbl, CBA3aHHbLIE C YMEPEHHOW/CUIBHON HEYL,0BNETBOPEHHOCTbID COBCTBEHHBIM TENIOM Y MOAPOCTKOB C HOPMasnbHON
Maccoii Tena

Table 2. Factors associated with moderate/severe body dissatisfaction in normal weight adolescents

OpHodakTopHbIN aHanu3 / |  MHorodaKTopHbIi aHanus / MHorogaKTopHbIi aHanus /
) Univariate Multivariate, R? = 0,14, n = 154 | Multivariate, R? = 0,14, n = 154
MepeMeHHble / Variables
ow/ | 95%On/ ow/ | 95%On/ ow/ | 95%On/
OR | 95%cCl | P | OR | 95%C P OR | 95%C P
HenonHas cembs / Single-parent family 2,4 1,13-5,05 0,023 - - - - - -
CnopTuBHble cekumm / Sports clubs 04 0,19-0,96 10039 - - - - - -
Bpems y Tenesusopa / TV time 1,4 1,09-1,68 0,006 - - - 1,4 1,1-1,74 0,005

CoumanbHble cett / UHTepHeT /
Social networks/Internet

CamooueHKa / Self-esteem - - - 04 0,25-0,72 0,001 04 0,22-0,62 0,000

[Mpumeyarue. OLLl — oTHoweHwe waHcos; AN — noseputenbHbii uHTepsan ans OLL. Note. OR — odds ratio; Cl — confidence interval for OR.

1.4 1,17-177 0,001 14 1,1-1.71 0,005 - - -

110
100 I .
90
80 ]
o 70
S 40 o
& 50 8 . g 5 o
T 40 §
= 30 o o
° 20
10 . °
OO/PhF  3O/EF  CO/SF IWG/SchF  TMCO/PSF  CW/TS

[ HetHCT/NoBD  [J Jlerkaa HCT/MildBD [ YmepenHas/cunbHas HCT / Moderate/severe BD

Puc. 4. CBs3aHHOe CO 3[0POBbEM KAyecTBO JKM3HM Y MoApOCTKOB 6e3 HeyaoBneTBOpeHHOCTU cobeTBeHHbIM TenoM (HCT) u ¢ pas-
HOM CTeneHblo HeyLOBNETBOPEHHOCTU COBCTBEHHLIM TeNIOM (25-1 U 75-1 KBapTWUIM, MUH — MaKC). x — cpefiHee apudMeTUYecKoe;
«—» MeaHbl; «o» — Bblbpockl; PO — dusnyeckoe GyHKUMOHUpOBaHUe; IO — aMoumoHanbHoe ByHKLMOHUpoBaHKe; CO — coumanbHoe
(yHKuMoHMpoBaHMe; LD — wkonbHoe dyHKLUMOHMpoBaHKe; NICO — ncuxocoumanbHoe dyHKLMoHMpoBakme; CLLU — cymMMapHas Wwkana
Fig. 4. Health-related quality of life in adolescents by body dissatisfaction, BD (25" and 75™ quartiles, min-max). x — means; “~" — me-
dians; “" — outliers; PhF — physical functioning; EF — emotional functioning; SF — social functioning; SchF — school functioning;
PSF — psychosocial functioning; TS — total scale
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cBsisb ¢ HCT nopTBepaunu TONbKO NepeMeHHbIe 3KPAHHOM0
BpeMEHU. 3HaUMMOCTb 3TUX accoLmaLmii CoXpaHanach 1 npu
BBEAEHUM B MOZIENIN NEPeMEHHOI CaMOOLIEHKM.

ObCYXOEHWUE

[laHHoe uccnepoBaHWe BbiNoO NepBLIM POCCUACKUM UC-
cnepoBaHueM npobnemsl HCT y nogpocTKoB ¢ HOpManbHOM
MT, ocHoBaHHbIM Ha MpUHLMNAaX 61ONCUXOCOLMATNBHOrO NoA-
x0Aa. MonyyeHHble pesynbTaTbl CBUAETENbCTBYIOT O TOM, YTO
Bosee NOMOBUHBI LUKOMIbHUKOB CO 3[,0pOBbIM BECOM XOTEJH
bl MMeTb CWMY3T, OTAIMYHBIA OT TOrO, B KOTOPOM OHM Cebs
oLLyLaoT. BMecTe ¢ TeM npepLuecTByroLwmMe Uccne0BaHus
TaKKe LEMOHCTPUPYIOT BbICOKYK pacrpocTpaHeHHocTs HCT
He TONbKO Ccpeay MOAPOCTKOB, HO M Cpeay B3pOC/bIX Jlio-
[Eei, 4To NpUBENO K MOSIB/IEHUI0 TEPMUHA «HOPMaTWBHas
HeY[,0BNIETBOPEHHOCTb TENOM», KOTOPbI BO3BOAWUT AaHHble
nepeXK1BaHUA B KaTeropui HOPMaTUBHO MpUEMMEMbIX ANS
CcOBpeMeHHOro yenioBeka [7]. OgHako B HalleM uccnefoBa-
HuM 17,2 % y4acTHWUKOB uMenu yMepeHHyto/cunbHyto HCT,
KOTOpYI BPAZ NN MOXHO 0OBACHUTH «HOPMAaTUBHBLIM» He-
L0BOJIbCTBOM.

B 3apybexHbix nccnegobanusx yactota HCT cpeam neten
W NOAPOCTKOB C HopMarbHoi MT BapbupyeT ot 56 o 74 %
[9, 18, 20]. Takue BapuaLmm MOryT BbITb CBA3aHbI C pa3HbIMU
BO3paCcTHbIMM AMana3oHaMmM Y4aCTHUKOB 1 BbIBpaHHbIMM y-
arHoCTMYeCcKUMU MHCTpyMeHTamu. OfHaKo creayeT 3aMeTuTb,
YTO YacToTa yMepeHHoii/cunbHoit HCT B uccnepoBaHmsx, uUc-
nonb3yowwmx onsa auarHoctvkn HCT pucyHoUHble LUKanbl,
COOTBETCTBYET TAKOBOW B HaLLien BbIOOpPKE POCCUMCKMX MOA-
POCTKOB M HaxoauTCA B AnanasoHe ot 16 no 17,43 % [20, 22].

[pyruM BaxKHbIM pe3ynbTaToM Hallero UcCnefoBaHus
bbina conocraeuMas yactota u cteneHb HCT y poccuifckux
LUKONbHUKOB 060€ero nona. 310 KOppecrnoHAMpYeT ¢ pe3yib-
TaTaMy UccneAoBaHui, npoBeaeHHbIX B CLUA n Kutae [20, 21],
HO B MCCMeJ0BaHMM, BbIMOHEHHOM B SINOHMK, NOKa3aHo, YTo
cpeay noapocTKoB co 340poBbiM BecoM HCT BcTpevaeTcs
yalle v cunbHee NposBAeTCA y AeBoYeK [22].

B HaweMm wuccneposanun npodunb HCT y ManbumkoB
W OeBOYeK C HopManbHoM MT MMen NpoTUBOMONOXKHYHK Ha-
MPaBJIEHHOCTb: [1EBOYKM XOTENM BbITh CTPOIHEE, B TO BPEMS
KaK MaibuuKu CTPeMUnCb UMeTb Bonee KpynHble CuiyaThl.
3TV pesynbTatbl, BepBble OMMCaHHbIE B POCCUMCKOW Bbl-
bopKe, BbINM 03KMAAEMBI U yIKE ONUCHIBANUCL 3apybeHbI-
Mu aBTopamu [20, 24]. Hanbonee NorMyHbIM 06bACHEHWEM
pa3HoHanpaBneHHbIx BekTopoB HCT y ManbumKoB M AeBoYeK
ABNAETCS BMUAHME HA NOLPOCTKOB 0OLLENPUHATBIX MAEaNoB
KpacoTbl, OPUEHTUPOBAHHBIX HA EHCKYI Xynoby u cuib-
HOE, MYCKY/IUCTOE, MYXKCKOe Tesio. 370 NpeAnosioXKeHue Ha-
XOAMT MOATBEPXAEHNUE B TOM, YTO M3 BCEX MOBELEHYECKUX
nepeMeHHbIX, MPOTECTUPOBAHHBIX B HALLEM UCCeL0BaHNM Ha
npeaMeT BO3MOXHbIX accoumauuii ¢ HCT, 3HaumMMyto cBAisb
C Hel NoKasanu BpeMs Y 3KPaHOB TeNeBU30opa U BpeMs, 3a-
TpauMBaeMoe Ha NMPOCMOTP WHTEPHET-CTpaHuL, U obLieHne
B COLMANbHbIX CETSX.
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lpeplecTsytolmMe MCCNeA0BaHMA MOKa3anM, YTo Kak
TPaAMLMOHHbIe (TeneBuaeHue), Tak U bonee coBpeMeHHbIe
(coumanbHble ceTM) Menuapecypcbl SBAAITCA BaKHbLIMY
WCTOYHMKaMM COLMOKY/bTYPHOTO AaBnieHus, narybHo Bos-
LeiCTBYIOLLMMM Ha BocnpuaTe obpasa cobcTBeHHOro Tena
1 cnocobeTaytowmmm dopmmpoBanmio HCT [17, 23]. 3to aas-
NeHWe YCUNMBAETCA HEpeanUCTUYHOCTBIO TPaHCIUPYEMBIX
CMU «mpeanbHbix» Ten. Kpome Toro, couuanbHble CETH,
MHTEPHET-CalTbl NPeA0CTaBAAT NOAPOCTKAM BO3MOXKHOCTH
L5 CPaBHEHWS CBOEH BHELLUHOCTU C BHELLHOCTb ApYruX Jio-
Aeii. HebnaronpusaTHoe coumanbHoe CpaBHEHME TakKe MoBbI-
waet BepoATHocTb HCT.

PesynbTaThbl Halero uccnefoBaHus CBULETENbCTBYHOT
0 ToM, uTo Aaxe nerkas HCT y nofpocTKoB conpsixeHa co 3Ha-
UMTENbHBIM CHUXEHMEM CaMOOLIEHKM. 3T0 Bbino Takoke mpo-
JEMOHCTPMPOBaHO B BblOOpKe AeBovyek 12—15 neT B WKonax
Mocksbl, CaHkT-lleTepbypra u Coum [6]. MonyyeHHble pesysb-
TaTbl M03BONSIOT BbICKa3aTb NPEAMNONIOXKEHNE, UTO CBA3b MEXK-
Oy 00pasoM Tenla M CaMOOLIEHKOW C HanbosbLLel BEpPOSTHO-
CTbl0 0B BACHAETCA He AeHCTBUTENbHBIMK pa3MepamMi CUIY3Ta,
a B/MSIHUEM CYOBEKTUBHBIX U MCUXONOTMYECKUX (aKTOpOoB,
KaK TO HecooTBETCTBME (DAKTMYECKOr0 Tena MMEHLLMMCS
y MOLPOCTKa NpeSCTaBneHusM 00 naeancHoM Tene, a Takke
pesynbTatamu CpaBHEHMS CBOErO Tena C «MaearnbHbIMU» Te-
namul, AEMOHCTPUPYEMBIMU B COLICETSX U MO TENIEBULEHMIO.
B kauecTBe 3BeHa, CBA3bIBAIOLLErO BPEMS Y TeNIeBU30pa, B CO-
umanbHbix ceax u UHTepHete, ¢ HCT MoxeT Takoke BbICTynaTh
OHNaH-BUKTUMM3aUmMa [23]. KubepbynnuHr — Hepenkoe
SIBIEHVe B NOJPOCTKOBOM Cpefe U, KpoMe npobreM ¢ caMo-
OLLEHKOW, MOXET NPUBOAUTL K BO3HUKHOBEHWUIO AENPEeccuu,
TpeBOr ¥ HapylleHuin obpasa Tena [19]. Cnepyert, onHako,
NoAYepKHYTb, 4To cBA3b Mexay HCT v 3KpaHHbIM BpeMeHeM
Yy NOAPOCTKOB B HalLel BbIDOPKE COXpaHsna CBOK 3HAYUMOCTb
¥ mocse yyeTa nepeMeHHOW CaMOOLIEHKY, TO eCTb UMena ca-
MOCTOSATENbHBIN XapaKTep. 370 FOBOPUT 0 TOM, YTO MeAWMHbIA
MPECCUHT OKa3blBaeT BAMSHWE Ha BOCTIPUATUE COBCTBEHHOMO
Tena He TONbKO Y NOJPOCTKOB CO CHUXEHHOW CaMOOLLEHKOM.

C3KX sBnsetca BaXHOM NCUXOCOLMANBHON MepeMeH-
HOW, XapaKTepu3yloLleli CaMOOLEHKY (U3MYecKoro, 3IMo-
LMOHANBHOr0 M coumanbHoro bnarononyuns. okasaHHas
B HalLeM MCCNef0BaHWM CBA3b MEXAY YMepeHHO!/CnbHOM
HCT u yxynweHnunem Bcex acnektoB C3KXK cupetenscrayet
0 HanMuMM BbIPAXKEHHOr0 AMCTPecca, 3aTparuBaloLLero Kak
(u3nyeckoe, TaK M NCMX03IMOLMOHANbHOE QYHKLMOHMPO-
BaHWe MOAPOCTKA. YuuTbiBas TO, YTO Y MOLPOCTKOB C HOp-
ManbHoi MT oTCYTCTBYHOT 00bEKTMBHbIE NPEANOCHINKY NS
Bo3HMKHOBeHUs HCT, ee MOXHO paccMaTpuBaTb KaK OLHO
U3 MPOSIBNEHU HM3KOW CaMoOLeHKU. B uccnegosanum pe-
BYLLEK-NOAPOCTKOB ObI/I0 MOKA3aHO, YTO YHaCTHULbI C BbICO-
KOM CaMOOLIEHKON 0ObIYHO He YCBAMBAKOT COLMOKYNLTYPHbIN
uaean xygobbl, YTo CHUKAET BEPOSTHOCTb BO3HMKHOBEHUS
HCT [8]. 1 HaobopoT, NOAPOCTKM C HU3KOI CaMOOLIeHKOM 60-
nee CKIIOHHbI BOCMIPUHMMATL MeIuiiHble 00pa3Lybl uaeanbHbIX
TeN, YTO HEeraTMBHO CKa3blBaeTCs Ha BOCMPUATUM CODCTBEH-
Horo Tena [15].
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3AKJIKYEHUE

Mony4eHHble pe3ynbTaThl MOKa3anu, YTo pacnpocTpaHeH-
HocTb HCT y LWKoMbHMKOB ¢ HopManbHoi MT oboero nona
BbICOKa, YTO TPebyeT NpoBeAEHMS XOPOLLO CMIaHMPOBAHHbIX
W1ccne0BaHWI AaHHO Npobnembl Ha penpe3eHTaTUBHbIX Bbl-
DopKax, BK/IOYAIOLLMX KaK [EBOYEK, TaK M MabuuKoB. Pe-
3yNbTaTbl TaKMX UCCef0BaHWN NOMOTYT BblpaboTaTth corna-
CoBaHHbIM noaxon, K npobneme. HCT y nogpocTkoB cBA3aHa
C HU3KOM CAMOOLIEHKOW W Xy[LUMM Ka4eCTBOM JM3HU, 4TO Mo-
3BO/ISIET paccMaTpUBaTh ee Kak MapKep HapyLUEHHOr0 NcKXo-
nornyeckoro bnarononyuus. AktueHoe BbisiBneHne HCT npu
MOMOLLM NPOCTbIX AMArHOCTUYECKUX MHCTPYMEHTOB MOXET
noMoyb chopMMpoBaTh FPyNMbl pUCKa SIS NOCNefytoLLen
yrnybneHHoi oueHku. NokasaHHas B JaHHOM Mcce0BaHum
He3aBucuMas cBa3b HCT co BpeMeHeM, NpoBOAMMBIM MOJ-
POCTKaMM y TeNeaKpaHa 1 B coumanbHbIx ceTax / MHTepHeTe,
MOXeT bbITb 060CHOBaHMEM 1S OpraH13aLmm B LLUKOMaxX Me-
POMPMSATUI, HanpaB/ieHHbIX Ha 0BCYXOEHMe acmeKkToB, CBS-
3aHHBIX C TENOM, B TOM yucie GopMUpOBaH1e NpaBUNILHOIO
OTHOLLEHMS K COBCTBEHHOMY Teny, pa3bsCHEHWe Hepeanu-
CTMYHOCTU 06pa3oB Tena, TpaHcmpyembix CMU, 1 narybHbix
nocneacteuin HCT ans ncvxonornyeckoro 34,0poBbA.

AO0NOJHUTENbHAA UHOOPMALIUA

Bknap, aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHLIA BKNAA
B pa3paboTKy KOHLenuuu, NpoBeAeHMe WCCiefoBaHUs M Noj-
FOTOBKY CTaTbW, MPOYAM U 04006punM GUHanNbHYI0 BEpCUio nepeq
nybnukaumei.
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CYMI.I,MAaJ'IbeIﬁ PUCK Y NOAPOCTKOB C A€BUAHTHDLIM
nosepeHUeM C pa3HbiM ypoBHEM YXU3HECTOMKOCTU
N.A. TopbkoBas, B.U. PoxpecTteeHckui, B.B. Tutosa

CaHKT-leTepbyprcKuii rocyAapCTBEHHbINA NeAUaTPUYECKUN MeAULIMHCKIIA YHUBepcuTeT, CaHKT-eTepbypr, Poccus

AHHOTALNA

AxTyanbHocTb. AKTyanbHOCTb MCCNeoBaHUs 00yCoBieHa HEODXO4MMOCTLI MOBbILLEHUS 3PHEKTUBHOCTM NporpamMM npe-
BEHUMM CYMLMAANBbHOI0 PUCKa Y MOAPOCTKOB Ha (oHe pocTa yucna cymumaos. (1o [LaHHBIM COBPEMEHHBIX UCCeL0BaHuiA
MMEHHO JKW3HECTOWKOCTb ABMISETCA BaXKHEHWLUMM PECYPCOM JIMYHOCTM NOAPOCTKA, CHUXAIOLLMM PUCK COBEPLUEHMS CyuLMAa.
Lienb uccnepoBaHna — n3ydeHue nokasatesiei CyuuMaanbHOro pUcka y mopocTKOB C LeBUAHTHBIM MOBEAEHNEM C Pa3HbIM
YPOBHEM XU3HECTOWKOCTH.

Matepuanbl u Metoabl. B uccnegoBaHum npuHsam yyactve 63 noppoctka 14—17 net. WccnepnoBaHue npoBoaMnoch
npy NOMOLLYM TecTa Xu3HecTonmkocTn B Moamdumkaumm E.H. Ocuna n E.N. Paccka3oBoii M 0npocHUKa CymMumMaanbHOro pucka
AT. lWMenesa B agantaumm T.H. PasyBaeBoii.

Pesynbtatbl. Hu3KWii M cpefHWiA YPOBHM KU3HECTOMKOCTW pacnpefenuinch MPaKTUHECKW MNOPOBHY, 33 WCKIYEHUEM
8 % nopopocTKOB C BLICOKMM YpOBHEM. BbisiBneHa oTpuuaTtenbHas CBA3b KOMMOHEHTA W3HECTOMKOCTU «BoBneyeHHOCTb»
C MoKasaTesneM cyuumaansHoro pucka «AddektmsHocTb» (p < 0,05) Npy HU3KOM YPOBHE MU3HECTOMKOCTU U NOKa3saTesieM
«HecocTostenbHocTb» (p < 0,01) npu cpenHeM ypoBHe. [pU HU3KOM YPOBHE JKM3HECTOMKOCTU 0OHapyKeHa B3aMMOCBSA3b
MEeX[Y KOMMOHEHTOM «KOHTpOMb» M NOKa3aTeNeM CyuUMAanbHoOro pucka «Makcumanuamy (p < 0,05). KoMnoHeHT «[puHs-
THE PUCKa» He KOpPEMpyeT HU C OAHUM U3 MOKa3aTesel CyMUMAanbHOro pucka. Y noapocTKOB C AEBUAHTHBIM MOBEAEHU-
€M C HU3KWUM YPOBHEM JKMU3HECTOMKOCTU CyULMAANbHBIA PUCK BO MHOTOM 06YCNOBIEH BHELLUHAMM NPUYMHAMK, TOFAA KaK CO
CPeAHUM YPOBHEM }KU3HECTOMKOCTU CYyMLMAANBHBIA PUCK BO MHOFOM OMPeAEeNieTcs BHYTPEHHUMM MPUYMHAMK.

BoiBogpl. MoslyyeHHble faHHbIE MO3BONSIOT BbIAENUTb B Ka4ecTBE MMLLEHEH MCUXONOTMYECKON KOPPEKLMU OISl CHUMKEHMS
CYVLMIANBHOTO PUCKA Y MOAPOCTKOB C [LeBUAHTHBIM MOBEEHNEM MOBbILIEHNE BOBIEYEHHOCTU B XM3HEHHbIE CODBITUSA C UX
KOHTpOSIeM U (DOpPMMUPOBAHUEM YBEPEHHOCTM B CODCTBEHHBIX CMMax MpU HU3KOM YPOBHE KMU3HECTOWKOCTM, hopMUpOBaHUE
3anpeTa NitobbIX GOpPM CyUUMOANLHOTO NOBEAEHUS MPU CPELHEM YPOBHE XM3HECTOMKOCTM, MOBLILLEHUE AKTUBHOCTU BHE 3a-
BMCUMOCTM OT YPOBHS KMU3HECTOMKOCTM.

KnioyeBble cnosa: noApocTKM C AEBMAHTHBIM NOBEJLEHNEM; HU3KWUI YPOBEHb XU3HECTONKOCTH; CPeAHUI YPOBEHb XU3HE-
CTOMKOCTH; CYWULMAANbHBIA PUCK.
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Suicide risk in adolescents with deviant behavior and
different hardiness levels
Irina A. Gorkovaya, Vladimir I. Rozhdestvenskiy, Vlada V. Titova

Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: The paper discusses the role of hardiness in adolescents with deviant behavior as a personal resource
in coping with the challenges of the modern world and its contribution to the prevention of suicide risk in the situation of
the increasing prevalence of suicide in adolescence.

AIM: The aim is to study the indicators of suicide risk in adolescents with deviant behavior and different hardiness levels.
MATERIALS AND METHODS: The study involved 63 adolescents aged 14-17 years. The study was carried out using the
Hardiness Survey by E.N. Osin and E.|. Rasskazova; A Suicide Risk Questionnaire modified by T.N. Razuvaeva.
RESULTS: Low and medium hardiness levels were distributed almost equally, with the exception of 8% of adolescents
with high hardiness level. The component of hardiness “Commitment” has a negative association with the indicator
of suicidal risk “Affectivity” (p < 0,05) at low hardiness level and with “Failure” (p < 0,01) at medium hardiness level.
The component of hardiness “Control” is also correlated with the indicator of suicidal risk “Maximalism” (p < 0,05) at low
hardiness level. There was found no associations between the component of hardiness “Challenge” and the indicators of
suicide risk. In adolescents with deviant behavior the suicide risk greatly determined by external reasons at low hardi-
ness level and by internal reasons at medium hardiness level.

CONCLUSIONS: These findings allow to identify the following targets of psychological correction to reduce suicidal
risk in adolescents with deviant behavior: increasing commitment in life events with their control and the formation of
self-confidence at low hardiness level, formation of a ban of any form of suicidal behavior at medium hardiness level,
increasing activity regardless of hardiness level.

Keywords: adolescents with deviant behavior; low hardiness level; medium hardiness level; suicide risk.

To cite this article
Gorkovaya IA, Rozhdestvenskiy VI, Titova VV. Suicide risk in adolescents with deviant behavior and different hardiness levels. Pediatrician (St. Petersburg).
2024;15(1):101-108. DOI: https://doi.org/10.17816/PED151101-108

Received: 26.12.2023 Accepted: 18.01.2024 Published: 29.02.2024
&5
ECO®VECTOR Allrights reserved

© Eco-Vector, 2024


https://eco-vector.com/en/for_authors.php#06
https://eco-vector.com/en/for_authors.php#06
https://doi.org/10.17816/PED151101-108
https://doi.org/10.17816/PED151101-108

KIMHMHECKAA NC/XOTOT A

AKTYAJIbHOCTb

B nocnepHue rofpbl pernctpupyetcs yBeNnMUeHue Konu-
YecTBa CyMUMOO0B, KOTOpbIe 3aHUMAIOT TPeTbe MecTo Cpeay
MPUYMH CMEPTU HECOBEPLUEHHOMETHUX CTapLUero noapocT-
KoBoro Bo3pacta. CenaHo npefnonoXeHWe 0 BO3MOM-
HO OonblUeli pacnpocTpaHEHHOCTU MOAPOCTKOBBIX CyuLM-
[0B 33 CYET WX PerucTpaumm Kak HecyacTHble cnydau [2].
AkTyanbHocTb paccMaTpuBaemoin npobneMbl JoKa3sbiBaeTcs
B psLe uccneoBaHui. Tak, npu obcnenoBaHum 451 yyaule-
rocs 6—9 knacco obLieobpasoBaTeNibHbIX LUKOA C HOpMa-
TUBHBIM NOBefieHNeM 0BHapyXWCca GaKT HaMUumMs BbICOKOI
CKJIOHHOCTU K CyMUMAanbHOMY NOBefeHuto, «y bonee TpeTu
PECMOH/EHTOB BbISIBNIEH BbICOKMIA YPOBEHb aHTUBUTANbHBIX
nepeXK1BaHuUM, OLLYLLEHWE MOTEPU CMbICNA XU3HK, 0becLie-
HWBaHWe 3HAaYMMOCTU COBCTBEHHOW IMYHOCTK, Hebnaronony-
Une BO B3aUMOOTHOLLEHMSX C BvKaiLLIMM OKpYKeHneM» [8].

B nocnegHue rogpl paspabartbiBaloTcs nporpammel Heme-
AVLMHCKOro Npoduns NpeBeHLMU CyUUMAANLHOTO NMOBEAEHMSI.
3bdeKTMBHOCTL MPELTIOMKEHHBIX NMPOrpaMM TaKKe ABNSAETCS
06BEKTOM HayyHOro aHanu3sa. HecMoTps Ha 0BOSIBHO MHOrO-
uMcneHHble pa3paboTky MporpaMM NPeBEHLMM CYMLIMAANBHOCTH
Y MOAPOCTKOB, PacnpoCTPaHEHHOCTb CYMUMAANBHOTO pUCKa
He cHWxaeTca. Tak, npu aHanu3e 15 anpobrpoBaHHBIX pyccKo-
A3bIYHbIX MPOrpaMM MpeBeHLMM 0TMeYaeTcs, YTo 13 13 HuX
HarnpaBneHbl Ha NCUMXOKOPPEKLMOHHYI0 paboTy ¢ noapoct-
Kamyl C LieNblo MOBbILLEHWS CTPECCOYCTOWYMBOCTH, HaBbIKOB
caMoperynauuu, NoBbILEHNS CaMOOLEHKU U T. A., B paae
Cly4aeB C NpuBfeveHMeM BM3KUX K HUM B3pocnbix [13].
B npyrom TeopeTuyeckoM 0630pe Ans u3yyeHus 0TobpaHbl
TaK e 13 nporpamM, B KOTOpbIe BXOASAT, B TOM Yuce, 3a-
HATUSA C POAMUTENSMU MOAPOCTKOB U UX yuuTensMu [4, 5].
B pesynbrate aHanu3a aBTOpbl MPULLAW K BbIBOAY O HU3-
KoM 3 PEeKTMBHOCTN MHGOPMMPOBAHUS OKPYIKAIOLLMX MOJ-
POCTKa B3pOC/bIX KaK (aKTopa MpeBeHLMU MOLPOCTKOBbIX
CyMLMI0B.

B cBf31 C 3TUM MOET MOUCK JeTepMUHAHT, Ompeaensio-
LUMX CTeneHb CyMUMAanbHOro puUcKa y mompocTkos. [pes-
cTaBnseTcs LenecoobpasHbiM 00patuTbCA K (eHOMeHy
«KM3HECTOMKOCTM» KaK JIYHOCTHOMY pecypcy, CBSI3aHHOMY
C afanTauUMOHHbIM MOTEHLMANOM, COBNAJALLMM MoBeje-
HUEM.

Pap aBTOpPOB Ha OCHOBaHMM 3MNMPHUYECKUX 0bCES0BaHNI
MoJpOCTKOB KOHCTaTMpoBanu GakT 0bpaTHOi CBA3W MeXay
JKU3HECTOWMKOCTBIO U CyUUMAANbHBIM PUCKOM Y MOAPOCTKOB
[1, 15]; 4eM HMIKe KMU3HECTOUKOCTb W NOKa3aTeslb BOBNEYEH-
HOCTW, TeM DOJfblie CKINOHHOCTb K [EBWAHTHOMY MoBefe-
Huto [10]; oTCyTCTBME rEHAEPHBIX pa3fivymii N0 NOKa3aTensm
YU3HECTOWKOCTU ¢ bonee BbICOKMM CyMLMAANbHBIM PUCKOM
y AeBoYeK [14]; cpeaHMIN ypOBEHb XWU3HECTOMKOCTM BbISBNS-
€TCA Y NMOSIOBUHBI MOAPOCTKOB MYMCKOI0 M XEHCKOro nosa
C HOPMaTMBHbIM NOBELIEHNEM CO CPELHUM W BBICOKUM YpOB-
HEM CYMLMAANLHOr0 pUCKa Y KaX/0ro YeTBepToro U3 Hux [3],
MOXET CNYXWTb OCHOBOM AN CHUMXEHWUA CYMLMAANbHOrO
pucka [16]. B npyroM 3MnupuyecKoM MccienoBaHum npu
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obcnepoBaun 90 nogpocTkoB 15-18 net, yyalmxcs B yu-
pexaeHuu cpegHero npodeccuoHanbHoro obpasoBaHms,
BbISIB/IEH HU3KUIA YPOBEHb KU3HECTOWKOCTM C BbICOKUM CyW-
LMAanbHbIM PUCKOM B HECTaHAAPTHbIX cuTyaumsx y 31 % nog-
POCTKOB, HapsiZly C 3TUM BbICOKMI YPOBEHb XU3HECTOMKOCTH
y 56 % M3 HWX; KOMMOHEHTbI XKU3HECTOWKOCTM UMEKT CBA3M
OTpULATENbHbIE C Lenpeccueli U NooXKUTENbHbIE C aKTMB-
HOCTbI0, CTPECCOYCTOWYMBOCTBIO [6]. VIHTEpECHBIE pe3ynbTaThl
MnosyyeHbl B Xo[e APYroro UcciefoBaHus, rae CpeaHuii ypo-
BEHb JKM3HECTOWKOCTW Y CYMLMAEHTOB, Y JIUL, C TSKENbIMU
coMaTUyecKuMK 3ab0feBaHUAMM U COMATUYECKW 3[,0pOBbIX
BCTPEYAETCA MPaKTUYECKM Y KaX[0ro BTOPOro PeCNoHAEHTa,
TOrAa KaK BbICOKMIA YPOBEHb U3HECTOMKOCTU Habmofaetca
Y MOJOBMHBI COMaTUYECKU BOMBHBIX U 30,0POBbIX PECMOH/EH-
T0B M TONbKO Y 10 % CyMUMAEHTOB U, COOTBETCTBEHHO, Y 40 %
U3 HUX HU3KWIA YPOBEHb XU3HECTOMKOCTY [7], cyuumaansHoe
noBefleHNe B aHaMHe3e MOXHO COOTHECTM MO HEeraTMBHOMY
BO3[EMCTBUI0 Ha XM3HECTOWKOCTb M CTPECcCOyCTONYMBOCTb
MoApoCTKOB U3 HebnarononyyHbix ceMei [9].

Takum obpasoM, aHanu3 HayuHbIX NybnuKauwii ceuge-
TeNbCTBYET O TOM, YTO JKU3HECTOMKOCTb HECOMHEHHO BIM-
SIeT Ha PUCK CyUUMIANBHOTO MOBEAEHUSA, HO IMMUPUYECKUX
uccnesoBaHuii NoKasaTenei CyuumaanbHoOro pucka y nog-
POCTKOB C A€BUAHTHBIM NMOBEAEHMEM C YHETOM MOKa3aTenei
W YPOBHEWN U3HECTOWKOCTU SIBHO HEL0CTaTOuHO.

Llente uccnedosaHus — w3ydyeHne mokasaTenen Cywuum-
[aNbHOM0 PUCKa Y NOAPOCTKOB C A€BMAHTHBIM MOBEAEHUEM
C pa3HbIM YPOBHEM }KU3HECTOUKOCTHY.

MATEPUAJIbl U METObI

B uccnenoBaHum npuHAaM yvactve 63 noppocTtka 14—
17 net c onbITOM ynoTpebneHus NCUXOAKTUBHBIX BELLECTB,
MEJIKUX KpaJK, aKTOB BaHAaNM3Ma, NporyyioB YPOKOB B LUKOSE
u T. 4. UccnepoBanve mpoBogmnoch MpY NMOMOLLM KpaTKOM
BEPCUM TECTa JKM3HECTOWKOCTM B Moandukaumm E.H. OcnHa
u E.N. PacckasoBoii [11]. Mo pe3ynbTataM MeTOAMKK chop-
MUpoBaHbI e rpynnbl: 1-a rpynna — 28 (44 %) nonpocTkos
C HU3KMM YpOBHEM XM3HecTonKocTh U 30 (48 %) nogpocTKoB
CO CpeJHUM YPOBHEM XMU3HecTolKocTH; 5 (8 %) — nogpocT-
KOB C BbICOKMM YPOBHEM JKU3HECTOMKOCTU ObliIM UCKITHOYEHBI
13 uccnefoBahus. CynumaanbHbIA PUCK MCcCeo0Bancs ¢ no-
MOLLbI0 OMpOCHWMKa cyuumpansHoro pucka Al Llmenesa
B apanTtaumm T.H. PasyBaesoii [12]. [lns cTaTUCTMYECKOI 00-
paboTKy pe3ynbTaToB UCCef0BaHUS MPUMEHSANM NPOrpamMMm-
HbIM NaKeT SPSS, ¢ NoOMOLLbI0 KOTOPOro paccyMTbIBaIM OMK-
caTteJibHble CTAaTUCTUKM (M £ S), U-KpuTepuin MaHHa — YuTHu,
a TaKKe OCYLLECTBSANM KOPPESIALMOHHBIN aHanu3 (Koaddu-
umeHT CripMeHa, r).

PE3YJIbTATbI

Pe3y1’|bTaTbI UCCNeaoBaHUs KOMMOHEHTOB MW3HECTOM-
KOCTU Y NMOAPOCTKOB C A€BUAHTHbIM NoBeAeHNEM C HU3KNM/
CpeAHNM YpPOBHEM JKM3HECTOWMKOCTU npeancrasyieHbl B Tabn. 1.

103



104

CLINICAL PSYCHOLOGY

MonyyeHHble pesynbTaThl KOHCTATUPYIOT GaKT CTaTUCTUYECKM
3HaYMMOr0 CHUMKEHWS! BbIPAXKEHHOCTU BCEX KOMMOHEHTOB
YU3HECTONKOCTU Y MOAPOCTKOB C [€BMAHTHbIM MOBefe-
HWEM C HM3KUM YPOBHEM JKW3HECTOWKOCTU MO CPaBHEHUIO
C NMOAPOCTKAMM C [AEBUAHTHbIM MOBEAEHUEM NpU CPedHEM
YPOBHe.

PesynbTaThl McCienoBaHUA NoKasaTeneli cyuumaanbHo-
0 PUCKa y NOAPOCTKOB C [€BUAHTHBIM MOBELEHUEM C HU3-
KUM/CpeHUM YPOBHEM MM3HECTOMKOCTU NpeaCcTaBfieHbl
B Tabn. 2.

Bce nokasatenu cyvumpanbHoro pucka bosee Bbipa-
YKEHbl Y NMOAPOCTKOB C AEBMAHTHLIM MOBEAEHUEM C HU3KUM
YPOBHEM MU3HECTOMKOCTM MO CPaBHEHMIO C MOAPOCTKaMU
CO cpefiHMM ypoBHeM. [1pn 3ToM Bonee BbICOKME 3HAYEHMS
Ha CTAaTUCTUYECKU 3HAUMMOM YPOBHE 0OHAPYEHBI MO TaKUM
MOKasaTensM CyMUMAANbHOTO PUCKA, KaK «YHUKANbHOCTbY,

Vol 15(1) 2024
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«HeCOCTOATENbHOCTbY W C HaMbobLLEN pasHULIEN «BPEMEH-
Has mepcneKTUBa». Pe3ynbTaTbl KOPPENALMOHHOTO aHanu3a
MPOUNIOCTPUPOBaHBI B Tabs. 3.

Takune KOMMOHEHTBI XM3HECTOWKOCTH, KaK «BoBneueH-
HOCTb» U «KOHTpONb» CBA3aHbI BCEr0 C TPEMS W3 AEBATH
noKasaTenel cyuumoanbHoro pucka (tabn. 3). KoMnoHeHT
«[puHATME» HE MMEeT CTaTUCTUYECKW 3HAYMMbIX CBA3EW
HW C OJHUM W3 MOKa3saTeneil CyMUMAAnbHOro puUcKa y noj-
POCTKOB C [€BMaHTHbIM MOBELEHWEM BHe 3aBUCUMOCTH
OT YPOBHSA KM3HECTOMKOCTU. B pesynbTaTte npoBefeHUs Kop-
PEeNAILMOHHOr0 aHanu3a 0bHapyXeH UHTePeCcHbIN haKT CBA3N
Ha YPOBHe MeX[y MoKa3aTeNiAiM1 CyuUmMaanbHoro pucka «[le-
MOHCTPATUBHOCTb», «AD(EKTUBHOCTbY, «YHUKANbHOCTbY,
«HecocTosaTenbHocTb», «BpeMeHHas nepcnekTvBa» Kak npu
HWU3KOM, TaK W NP1 CPeHUM YPOBHE XM3HECTOMKOCTM Y Moj-
POCTKOB C [1eBUAHTHbIM NOBELiEHNEM. BbisiBneHo Takke, 4To

Tabnuua 1. OnucaTenbHble CTAaTUCTUKM KOMMOHEHTOB JMU3HECTOWKOCTH Y NOAPOCTKOB C A€BUAHTHbIM NoBeAeHWEM C pa3HbIM YPOBHEM

YM3HECTOMKOCTM

Table 1. Descriptive statistics of components of hardiness in adolescents with deviant behavior and different hardiness levels

KomnoHeHTsl / Components

HuW3Kuit ypoBeHb KMU3HECTOMKOCTH /
Low hardiness level (M £ S)

U-kputepui
MaHHa — Yuthu /
Mann-Whitney U-test

CpepaHuit ypoBeHb M3HECTOMKOCTH /
Medium hardiness level (M £ S)

BoBneueHHocTb / Commitment 14,03 + 3,78
Kontponb / Control 11,14 + 3,42
MpuHsTne pucka / Challenge 6,71 £2,52

21,03 £ 3,03 0,000***
17,00 + 2,47 0,000***
11,70 + 3,01 0,000***

lMpumeyarue | Note. ***p < 0,001.

Ta6nu|.|,a 2. OnucatenbHble CTaTUCTUKK CynunnanbHOro puckay noApocTKoB C AeBUAHTHBIM NOBEAEHNEM C PAa3HbIM YPOBHEM YM3HECTOMKOCTM

Table 2. Descriptive statistics of suicide risk in adolescents with deviant behavior and different hardiness levels

Napametpe / Indicators Low hardiness level (M + S)

Hu3kwii ypoBeHb Xu3HecTonKocTH /

U-kputepui

CpeHuin YpoBeHb YMU3HECTOMKOCTH
PeAHw yp / MaHHa — YutHu /

Medium hardiness level (M £ S)

Mann-Whitney U-test

[leMoHcTpaTMBHOCTL /

Demonstrativeness 2482143
AddextmBHOCTb /

Affectivity 361189
YHuKanbHocTb / 231+ 149
Uniqueness Y
HecoctosTenbHocTb / 385+ 193
Failure A
CoumanbHblit neccummam / 395+ 132
Social pessimism A
CnoM KynbTypHbIx 6apbepos /

Breaking down cultural bar- 2,46 £ 1,76
riers

Makcumanusm / 205+ 198
Maximalism T
BpemeHHas nepcnektvsa / 298 + 143
Time perspective .
AHTMCYMUMAanbHbIA dakTop / 377 + 247

Antisuicidal factor

2,12 £ 1,24 0,324
2,97 £ 1,71 0,155
1,48 + 1,46 0,043*
2,50 £ 1,90 0,010**
2,76 £ 1,27 0,145
2,22 £1,53 0,484
1,92 £2,15 0,716
1,43+1,32 0,000
4,58+2,32 0,186

lpumeyanue | Note. *p < 0,05; **p < 0,01; ***p < 0,001.
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Ta6nuu,a 3. B3anMMoCBA3M KOMMOHEHTOB W3HECTOMKOCTM U NOKa3aTenen CynunnanbHOro pucka y noApocTkoB C AeBMAHTHLIM NOBEAEHNEM

C HU3KNM YpOBHEM JKM3HECTOMKOCTH, [

Table 3. Correlation between components of hardiness and indicators of suicide risk in adolescents with deviant behavior and low

hardiness level, r,

HuW3Kuit ypoBeHb KMU3HECTONKOCTH /
Low hardiness level

CpeaHuit ypoBeHb MU3HECTOMKOCTH /
Medium hardiness level

LLikana / Factor

MokasaTenb cynumpansHoro pucka / Indicators of suicide risk

athdextmBHocTb / affectivity

MaKcuManuaM / maximalism

HecocToATenbHocTb / failure

BoBneueHHocTb / Commitment -0,424*
Kontponb / Control -0,211
MpuHsiTve pucka / Challenge 0,101

0,030 -0,545™*
-0,447* -0,086
0,335 0,143

lpumeyanue | Note. *p < 0,05; **p < 0,01.

MoKasaTenu cyuumpanbHoro pucka «CnoM KynbTypHbIX Oa-
PbepPOB» MPW HU3KOM YPOBHE M3HECTOMKOCTU W «AHTUCYM-
UMOANbHBIA (GaKTop» NpU CPeAHEM YPOBHE KM3HECTOUKOCTH
He KOpPeNMpyIoT HU C 0AHUM M3 PacCMaTpMBAEMbIX MOKa3a-
Tenen.

ObCYXOEHWUE

BbisiBneHHan bonee HKU3Kas BbIPAXKEHHOCTb BCEX KOMMO-
HEHTOB JM3HECTOMKOCTM NPU ee HU3KOM YPOBHE Y NoApocCT-
KOB C [€BMaHTHbIM NMOBEIEHNEM CBUAETENbCTBYET O HeyBe-
PEHHOCTU B cebe, YyBCTBE «OTBEPIKEHHOCTU» CBEPCTHUKAMM
M BAM3KOro Kpyra B3pOC/bIX, YYBCTBE HE3aLUMLLEHHOCTH
OT BO3JENCTBUAN BHELUHEr0 MMpa M HEBO3MOMHOCTU KOH-
Tpons 3a coDbITUAMMU B CBOEW XM3HM C HECMOMOLLHOCTbH
B PELLEHWM BO3HMKAKOLLMX NpobneM. COBOKYMHOCTb HU3KMX
3HaYeHW KOMMOHEHTA }M3HECTOMKOCTU «[lpuHATUE pUCKax»
(p < 0,001) 1 BLICOKMX 3HAYEHWI MOKa3aTeNs CyuuMAanbHo-
ro pucka «BpemeHHas nepcnektuea» (p < 0,001) ykasbiBaet
Ha NaCcCUBHYIO W3HEHHYK0 MO3MLMIO Y NMOLPOCTKOB C [EBU-
aHTHbIM MOBEAEHUEM C HU3KWUM YPOBHEM KW3HECTOWKOCTH
Mo CPaBHEHWK C MOAPOCTKAaMU C [LeBUAHTHBIM NOBELEHUEM
CO CPeAHUM YpOBHEM. 3TO NMPOSBSETCA B CYKEHUM Y HUX
Kpyra MHTEPEecOB, HeXeNnaHuM NpeLnpUHUMaTL BOJEBbIE
ycunus npu obyyeHuu B LUKOME W NPUOBPETEHUM KU3HEH-
HOro OMbITa, B OpPUEHTALMM Ha CUIOMUHYTHOE MpPOXKMBaHME
6e3 KOHKpeTHbIX MO3TaMHbIX }M3HEHHbIX MiaHoB B 65in-
Xaliwei N panbHen nepcrneKTuBe, 0TKA3 OT JHObIX BUAOB
LESTENbHOCTU MPU HE3HAUMTENbHbIX TPYAHOCTAX, HU3Kas
OLieHKa CBOMX BO3MOXHOCTEN U Mpefynpexpatollee nepe-
JMBaHWe BO3MOXHbIX Heyfay. BbisBneHHas oTpuuatenibHas
«$1-KOHLeNLMs» NpY HU3KOM YPOBHE KWU3HECTOMKOCTH Y NOJL-
POCTKOB C [1€BMAHTHbIM MOBEJEHUEM HAXOAMT MOLTBEPH-
LEHWEe B BbICOKMX 3HAYEHUSX MOKasaTenen CyMUMAANbHOro
pucka «HecoctostenbHocTb» (p < 0,01) M «YHUKanbHOCTb»
(p < 0,05) ¢ nogpocTKamm rpynnbl cpaBHeHUA. HanbonbLuyto
TPEBOTy BbI3bIBAET COYETaHUE CYOLEKTMBHOMW OLIEHKM TOTasb-
HOI HECOCTOATENTBHOCTU BO BCeX Cepax XU3HeAeATeNIbHOCTH
C BOCMpPUATUEM HECTAHAAPTHOCTU COOCTBEHHOW W3HEHHOVA
CUTYaLMK, YTO MOBLILIAET CYULMAANbHbIA PUCK Y NOLPOCTKOB

DAl https://doiorg/1017616/PED151101-108

C [LeBMAHTHbIM MOBEAEHMUEM C HU3KUM YPOBHEM HU3HECTOM-
KocTn. Hapsay ¢ 3TuM cnedyeTt 0TMETUTb Y paccMaTpuBaemoi
rPYNnbl NOAPOCTKOB (HAKTOP, CHUKAKLIMI CyMLMAANbHbIA
puck — «CnoM KynbTypHbIX 6apbepoB», KOpPensLMOHHbIE
CBSA31 KOTOPOTO C OCTa/IbHbIMW NOKa3aTeNsM1 CyUUMAaNbHO-
ro pUCKa He BbisSBNEHbI. VIHbIMK CoBaMM, NOAPOCTKM C Je-
BMAHTHbIM NMOBEAEHNEM C HU3KUM YPOBHEM JKWU3HECTOMKOCTH
He CKJIOHHbI K UMNYNbCUBHBIM CYULMAANbHBIM MOMbITKAM,
MOJENN CyuuMaanbHOro NoBeAEHUs Y HUX He copMmMpoBa-
Hbl; CyMUMAANbHBIA PUCK Y HUX CBS3aH C BHELUHWUMM CUTYa-
LUMOHHBIMUA NPUYUHAMM.

KoppensunoHHbIi aHanu3 nokasatenen CyuumaanbHo-
O pPUCKA M KOMMOHEHTOB JXWU3HECTOMKOCTU Y MOAPOCTKOB
C [eBMAHTHbIM MOBEJEHUEM C HU3KUM YPOBHEM JKW3HE-
CTOMKOCTM YKa3blBaeT Ha CBSA3b MHTEpeca U BOBJMIEYEHHO-
CTW B COObITUA OKPYKAIOLLEN KM3HU C MOHUKEHWEM 3MO-
LIMOHANbHOrO pearMpoBaHns Ha BO3HMKAMOLWME TPYAHOCTU.
Hapsgy ¢ 3TuM, y NofpoCcTKOB C AEBUaHTHLIM MOBELEHUEM
CO CPefHWUM YPOBHEM JKWU3HECTOMKOCTU MOBbILIEHUE CYOb-
eKTUBHOTO MPeACTaBNeHNUs 0 COOCTBEHHOW COCTOATESb-
HOCTU KOPPENMPYET CO CHUXEHUEM CyMLMAANBbHOMO pUCKa.
Mpn cpenHeM ypOBHE JKM3HECTOWKOCTU Y NOAPOCTKOB C Je-
BMaHTHbIM MOBEAEHWUEM BbISIBNISIETCA CBSA3b MEXAY KOH-
TPONEM Haf COObITUAMW COBCTBEHHOW XM3HU CO CHUMEHU-
eM WHQaHTUIBHOW, «4epHo-benoii» ux oueHkn. Obpaluaet
Ha cebA BHUMaHWe, YTO KOMMOHEHT XM3HeCToKocTH «[pu-
HATUE PUCKa» He KOPPenMpyeT HU C 0JHUM W3 NoKasaTenen
CyMUMAANbHOTO PUCKa, CIeA0BaTeNIbHO, MOAPOCTKM C AEBM-
aHTHbIM MOBEAEHMEM B MPUHLMNE HEAOCTAaTOYHO aKTUBHbI
B YCBOEHWW 3HaHW 4Yepe3 OMbIT B YCNOBUAX Heorpene-
NIEHHOCTW, KOrAa HeT rapaHTUpOBaHHOTO, MO UX MHEHMIo,
ycnexa.

Y NOApOCTKOB C [LEBUAHTHLIM MOBEAEHWUEM CO CPEAHUM
YPOBHEM KM3HECTOMKOCTU Obin 0bHapyxeH ¢aKTop, pes-
KO MOBBILLAIOLLMIA CYyMUMAANbHBIA PUCK, — 3TO OTCYTCTBUE
CBA3eM MoKa3saTtenst «AHTUCYMUMAanbHbIA GaKTop» C NK0ObIM
APYrUM MoKa3saTesneM CyuuMAanbHOr0 pUcKa U KOMMOHEHTOB
KMU3HECTOMKOCTH. [laHHbIi aKT yKa3blBaeT Ha OTCYTCTBUE
«Taby» Ha CyuuMpanbHoe MOBEAEHWE, ero rPexoBHOCTH
Ha OHEe CHUXEHHOrO YyBCTBA OTBETCTBEHHOCTU 3@ POAHbIX.
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Ha ocHOBaHWM 3TWUX AaHHBIX MOXHO YTBEPXAATb, YTO CyM-
LMAAnbHbIA PUCK Y NOLPOCTKOB C IEBUAHTHLIM NOBefieHNeM
CO CPefiHAM YPOBHEM JKWU3HECTOMKOCTU B BOMbLLON CTeneHu
onpeaenseTcs BHYTPEHHUMU MPUYMHAMMU.

BbiBOAbl

1. PacnpocTpaHeHHOCTb HU3KOTO U CPeLHEro YpOBHEN
YKM3HECTOMKOCTM Y MOAPOCTKOB C [€BMAHTHbIM MOBefe-
HMEeM pacnpefeniniacb NPaKTUYeCKU MOPOBHY, TOrAa Kak
BbICOKMI YpOBEHb BCTPEYAETCS MEHEee YeM Y Kawaoro Ae-
cAToro 0bcnesoBaHHOr0 MoAPOCTKA. BbipaXKeHHOCTb KOM-
MOHEHTOB YM3HECTOWKOCTU «BoBneYeHHOCTb», «KOHTpONbY,
«[puHATME pUCKa» CTAaTUCTUYECKM 3HAYMMO HUMKE Y Mof-
POCTKOB C [AEBMAHTHbIM MOBEAEHUEM C HU3KUM YPOBHEM
YKM3HECTOMKOCTU MO CPABHEHWK) C TEM e KOHTUHIEHTOM
MOLPOCTKOB CO CPEHWUM YPOBHEM.

2. 'Y Bcex 0bcne0BaHHbIX NMOAPOCTKOB C [AEBMAHTHBIM MO-
BeZieHMeM 0OHapYKeH BbICOKWN CyULMAANbHBINA PUCK, HO MpU-
YWHBLI ero MoryT ObiTb pas3fMyHbIMK. [pU HU3KOM YpPOBHE
YKU3HECTOMKOCTM Y NOAPOCTKOB C AEBMAHTHLIM NOBEAEHWNEM
BbIIBNIEHHast CYOBLEKTUBHAA OLiEHKA TOTaNIbHOW HECOCTos-
TENbHOCTM BO BCeX cdepax KM3HeAEATENbHOCTU B CoYeTa-
HAW C MACCUBHOM XKM3HEHHOW MO3WLWEN, YTPATOW KOHTPONS
Ha doHe HecrnocobHOCTW afeKBaTHOro MaaHWpoBaHus bu-
KaWlero M oTAaneHHoro Byayliero NOBbILAET CyuumMaanb-
HbIiA PUCK; ONpeaenseTcs B 0CHOBHOM BHELLUHUMU NPUYMHAMM.
Mpu cpefHEM YpOBHE MU3HECTOMKOCTU CYWULMAANbHBIA PUCK
CBA3aH C A0MYCTUMOCTLIO CYMLMAANBLHOO NOBeLEeHMs CO CHU-
JKEHWeM OTBETCTBEHHOCTU nepeq, OIM3KUMU OKPYKAIOLLMMK;
onpenensieTc B OCHOBHOM BHYTPEHHUMM NPUYMHAMM.
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AOMO/THUTENIbHASA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpPbI BHECAM CYLLECTBEHHbIA BKNaf,
B pa3paboTKy KOHLenuuu, MpoBefeHWe UCCNefjoBaHUs W MOA-
TOTOBKY CTaTby, MPOYNM U OA00pUNM GuHambHYl0 Bepcuio nepef,
nybnvkaumei.

UcTouHuK ¢duHaHcupoBaHus. ABTopbl 3asBnsioT 06 oTcyT-
CTBWM BHELLHEro hMHaHCUPOBaHWA NpY NPOBEAEHUM UCCNeL0BaHNA
1 NOAroToBKe NybamKaumm.

KoHnuKT uHTepecoB. ABTOpbl [eKNapupylT 0TCyTCTBUE
SIBHBIX W MOTEHUMANbHbIX KOH(JIMKTOB MHTEPECOB, CBA3AHHbIX
C NpoBeAeHHbIM MCCNeoBaHWeM M NybnMKauuen HacTosen
cTaTby.

3Tuvyeckoe ytBepxpeHue. Bce yyacTHMKM [06pOBONBHO
noanucanu GpopMy MHGOPMUPOBAHHOTO COTNIACcUS 10 BKIOYEHNUS
B MUCCNe0BaHue.
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