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MOJNEKYNAPHO-TEHETUYECKAA AUATHOCTUKA U NNIEYEHWE BPOXAEHHOTO
TMMNEPUHCYNTUHU3MA: ONMUCAHUE PE3YJIbTATOB HABJIIOAEHUA 3A NAUMUEHTAMMU
C BAPUAHTAMMU B TEHAX ABCC8 U KCNJ11
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reHeTUYecKas AMarHoCTUKA M NleYeHne BPOXKAEHHOTO TMNEPUHCYIMHU3MA: ONUCaHWE pe3ynbTaToB HabAoAeHUA 3a nauueHTamu
c BapuaHTamm B reHax ABCC8 u KCNJ11 // Meamnatp. — 2023. — T. 14. — Ne 3. — C. 5-17. DOI: https://doi.org/10.17816/PED1435-17

AHHOTAUNA

BpoXAeHHbIA TMNEepPUHCYNMHM3M OTHOCUTCS K pefkuM opdaHHbIM 3aboneBaHusM, NpeacTaBAsOWMM OonbLly yrpo-
3y B OTHOLWEHUN BbDKMBAEMOCTM MALMEHTOB M BbICOKOrO PUCKA PA3BUTUS TAXKENbIX HEBPONOTMYECKMX OCNOXKHEHWIA.
Hamu 0606LeHbl AaHHble, NonyyYeHHble Npu HabnaeHn 32 10 naumMeHTaMmn C BPOXKAEHHBIM FMNEPUHCYIMHU3MOM, 06YCN0B-
NeHHbIM fedekTamu B reHax ABCC8 v KCNJ11, HakonneH yHWUKanbHbIM OMbIT AMATHOCTUKM U NeYeHUs NauMeHTOB C opdaH-
HbIMKW 3260N1EBAHMAMMU, B TOM YMCNE C BPOXKAEHHBIM TMMNEPUHCYINMHU3IMOM, MO3BONSIOWMIA YCOBEPLIEHCTBOBATb a/IfOPUTMBI
LnbdepeHUnanbHOM AMArHOCTUKM U NeYeHus, NpOrHo3npoBaTth TeyeHne 3abonesanus. B ctatbe npeacTaBneHbl pe3ynbraThl
K/IMHUYECKOTO, FOPMOHANBbHOMO M MONEKYNSPHO-TeHeTUYeCcKoro obcnenoBaHms u neveHns 10 naumeHTOB C BPOXKAEHHBIM -
NepUHCYIMHU3MOM, 06YCNOBAEHHBIM MyTauusaMmn reHoB ATM-3aBUCUMbIX KanueBbix kaHanos (KCNJ11, ABCCS), HabnoaaBwimx-
cs B Knunuke CaHkT-lNeTepbyprckoro rocyaapcTBEHHOIO NeAnaTpUyeckoro MegULMHCKOro yHuBepcuTeTa 3a nepuog ¢ 2010 .
no HacTosuiee Bpems. Y BCex nauMeHToB 3abonesaHue MaHubecTMpoBano € 1-ro no 3-it AeHb XM3HM, MeAnaHa BO3pacTa
[MArHOCTUKM BPOXAEHHOrO FMNEepUHCYIMHU3MA B UcCnenyeMon rpynne coctaBuna 1 mec. (min 14 gHeit; max 3 r. 9 mec.).
Y 8 13 10 naumeHTOB OTMEYanoChb TSKEN0e TeYeHMe TMMNOMIMKEMUYECKOro CMHApOMA B aebtoTe 3aboneBanus. o pesynb-
TaTaM MONEKYNSAPHO-TEHETUYECKOrO MUCCIeA0BaHNS BbIIBNEHO 8 pasnuuHbix MyTaumii: B reHax KCNJ11 (2/8) n ABCC8 (6/8).
OpuHakoBble BapuaHTbl 0OHApyXeHbl y ABYX Map POACTBEHHbIX MauMeHToB. Y petei ¢ myTaumamu B reHe ABCCS (n=8)
BbISIB/IEHO [Ba BapuaHTa C HEU3BECTHbIM KJIMHUYECKMM 3HAaYeHWeM, paHee He OMUCAHHbIX B aniefibHbIXx 6aszax M HayyHoMn
nutepatype. Y naumMeHToB C BPOXAEHHBIM TMNEPUHCYIMHU3MOM Habnoaanach BbiCOKas BapuabenbHOCTb KAMHUYECKUX Npo-
SBNEHWUI M nabopaTopHbIX NoKa3aTesei, 06yCNOBNEHHAs reTEPOreHHOCTbI TMCTONOrMYECKUX GOPM BPOXAEHHOIO TMMEpPUH-
CYIMHM3MA U NONMMOPOHOCTbIO MONEKYNSIPHO-TEHETUYECKMX BapuaHToB. [lanbHeliwee nsyyeHne ocobeHHOCTeN NauMeHToB
C BPOX/AEHHbIM TMNEPUHCYIMHU3MOM, NPOBELEHNE MONEKYNSPHO-TEHETUYECKOrO aHaAn3a C BHECEHWEM HOBbIX BapUaHTOB
B TApreTHYH NaHe/b reHOB MO3BOJMT YCOBEPLIEHCTBOBATb aNrOPUTMbl AUPOEPEHLMANBHOW ANATHOCTUKM U NeYeHus.

KnioueBble cnoBa: BPOXAEHHbIA TMNEPUHCYAUHU3M; NEPCUCTUPYIOLWLAs TUNOrIMKeMus; MyTaums; redbl ABCC8 w KCNJ11,
AT®-3aBucKuMble K-KaHanbl.
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ABSTRACT

Congenital hyperinsulinism is a rare hereditary disease characterized by inadequate hypersecretion of insulin by pancreatic
B-cells, clinically manifested by persistent hypoglycemia, which poses a great threat to patient survival and a high risk
of developing severe neurological complications.

The article presents the results of clinical, hormonal and molecular genetic examination and treatment of 10 patients with
congenital hyperinsulinism caused by mutations in the genes of ATP-dependent potassium channels (KCNJ11, ABCC8), hos-
pitalized in Saint Petersburg State Pediatric Medical University clinic in 2010-2023. In all the studied patients, the disease
manifested from the 1%t to the 3 day of life, and the median age of diagnosis of congenital hyperinsulinism in the study
group was 1 month (min 14 days; max 3 years 9 months). In 8 out of 10 patients, a severe course of hypoglycemic syn-
drome was noted at the onset of the disease. According to the molecular genetic investigation results, 8 different mutations
were identified: in the KCNJ11 (2/8) and ABCC8 (6/8) genes. Identical variants were found in two pairs of related patients.
In children with mutations in the ABCC8 gene (n = 8), 2 variants with unknown clinical significance were identified, which
were not previously described in allelic databases and scientific literature. According to the analysis of anamnestic and
clinical and laboratory data, 80.0% of children, including patients with new, previously not described in the scientific
literature, variants in the ABCC8 gene have a severe progressive course of congenital hyperinsulinism, requiring the ap-
pointment of insulinostatic therapy.

Keywords: congenital hyperinsulinism; persistent hypoglycemia; ABCC8 and KCNJ11 genes; ATP-dependent potassium
channels.

Received: 11.04.2023 Revised: 23.05.2023 Accepted: 30.06.2023

@ Tlegnarp. 2023.T. 14. Boin. 3 / Pediatrician (St. Petersburg). 2023;14(3) ISSN 2079-7850



MEPEAOBAA CTATbA /EDITORIAL

BBEOEHUE

Bpoxnennbrii runepuncynmuausm (BI'M) crano-
BHUTCSI HanOoJIee YaCTOW MPUIMHON MTePCUCTHPYIOTHX
TUIIOITIMKEMUI y JIeTeld NEPBOro roja *U3HU U OpeJl-
CTaBJsIeT OOJNBIIYI0 YIpO3y B OTHOIICHUH BBIKUBAc-
MOCTH MAalMEHTOB U BBICOKOTO PHUCKA PA3BUTHUS TsKe-
JIBIX HEBPOJIOTMYECKHUX ocnoxHenuit [1, 2, 3, 5, 10].
Ero gacrora cocrasmser mpumepno 1 : 30000-50 000,
mocturast 1:2500 B cTpanax, TJe pacmpocTpaHe-
HBbl Onmu3koponcTBeHHble Opaku [11, 13]. B Poccun
mo maHHbM 3a 2015-2017 rr. mepBuyHas 3aboneBa-
emocth BI'U cocraBuna 1 : 50638 KuBBIX HOBOPOXK-
JIeHHbIX [7].

bnarogapst pa3BUTHIO MOJIEKYISIPHO-TE€HETHYECKOTO
aHajgu3a M aKTUBHOMY BHEAPEHUIO HOBBIX METOJOB
JMUATHOCTHKHU B MPAKTUYECKYI) MEAWIINHY TOSBHIACH
BO3MOXXHOCTH OTIPEZIeNICHIS] TeHETHIECKON OCHOBHI 3a-
OoJieBaHus U paHHEH BepuuKaum auarnosa. B Hacro-
sIIIee BpeMsl B JINTEPaType OMUCAH Psii TCHOB, MyTaI[ll
B KOTOPBIX MPHUBOAST K PAa3BUTHIO PA3IMYHBIX (POPM
BI'MI kak uW30JIUpOBaHHBIX, TaK W CHHIPOMAJIbHBIX
(ABCCS, KCNJ11, GLUDI, GCK, HADH, SLCI6A1,
UCP2, HNF4A4, HNF1A, HKI, KCNQI, CACNAID,
FOXA2, EIF2S3, PGMI, PMM2 wu np.) [4, 14,
16, 18, 25]. B 6ompmmacTBe ciydaeB (40-60 %) 3a-
OoneBanue CBs3aHO ¢ MyTamusMu B reHax KCNJII
u ABCCS, xomupyrommx Oenku ATd-3aBUCHMBIX
KaJIMEBBIX KaHAJIOB [-KJIETOK MOKEIYIOYHOH sKee-
3b1 [5]. Hedexrsr B renax ABCCS u KCNJI1I mpu-
BOIAT K YMEHbBLICHHUIO 3Kcnpeccuu ATd-3aBUCHMBIX
K-kanamoB Ha MemOpaHe, CHIDKCHHUIO UX PEIeIITOPHOM
YYBCTBUTEIIBHOCTH W 3aKPBITHIO JaHHBIX KaHAJIOB,
YTO CO3/JaeT YCJIOBHUS, NPU KOTOPHIX HE3aBUCUMO
OT ypOBHS TIUKEMHH MeMOpaHa [-KIETKH HaXOJIUT-
csi B JIEMOJSIPU30BAHHOM COCTOSHWUHW, YTO TIPUBOIUT
K m30pITOuHOMY TOCTyruleHnio Ca?* B KJIETKy W TH-
nepcexkpenun nHeyauHa. Onrcanbl Kak ayTOCOMHO-pe-
[IECCUBHBIC, TAK U ayTOCOMHO-IOMUHAHTHBIC MYTallUU
naHHbIX reHoB [7]. Kak mpaBuito, 3a0oneBaHie MaHU-
(hectupyer B TepBbIe AHHU YXKU3HHU, OJHAKO BO3MOXKCH
n Oomnee mo3mHuit AedioT [5]. Kimundeckas xaptuHa
runonmkeMuueckoro cunapoma npu BI'U ouens Ba-
puabenbHa [5]. MHOrNa 3a0oneBaHue MOXKET POTEKATh
0ECCHMIITOMHO C JIETKUMH THIIOITMKEMHUSIMH, XOPO-
IO TIOJaBaThCs KOHCEPBAaTHBHOW Tepamuy Ha30K-
CHJIOM W/WIM aHayioramu comarocraruHa [7, 11, 21].
OpHako B MOAABISIONIEM OOJBIIMHCTBE CIy4YaeB TNpHU
BI'I ormeuaeTcs TsDKENIOE€ TEYEHHE THIONIUKEMU-
YECKOTO CHHJPOMA, 3a4acTyl0 TpeOyrolee CPOYHOTO
oneparuBHOoro seueHus [9]. Hma BI'M xapakrepmo
OTCYTCTBHME TIOABJICHUS CEKpEeIMM HWHCYJWHa B OT-
BET HAa CHIDKCHHE YPOBHS IVIIOKO3bI, THIIOKETOTHUYE-
CKHM XapakTep TUIONIMKEMHH M BBICOKAs CTEICHb
ee yrunuzanuu [Oonee 8 Mr/(Kr-MuH)| MpU yCIOBHH

WCKITIOYEHUS IPYTUX MPUYUH PA3BUTHS THUIIOTIIUKEMUN
(TmuKOTeHO3bI, NeeKThl P-OKUCICHUS KUPHBIX KHUC-
JIOT, aMHUHOALMONATUH, JEPULUT KOHTPUHCYISAPHBIX
rOPMOHOB H 11p.) [6, 11]. Mopdosiorndecku BbIICISIOT
e ¢opmbl BI'MI — ouarosyro (pokanbHyro) u gud-
¢dy3Hyt0, Ipu dTOM atunmuyHas (coderanue nudpdys-
HOHM M ¢okanpHOU (hopM) BCTpedaeTcst peako [6, 11].
doxkanpHas (opma XapakTepu3yeTcs TOpaKCHUEM
OTJENIBHOTO Y4acTKa TKaHM TO/KENTyAOYHOM KeJe3bl
(40-50 % ciygaeB). @opmupoBanue (okyca Mpoucxo-
JUT TIPY HAcJeIOBaHUM OTLOBCKOM MyTalMu B I'€Hax
KCNJI11 n ABCCS8 tipu cOMaTH9IeCKOU TTOTEPE TOMO3H-
roTHocTH [5, 21]. IlopaXkeHHBII y4acTOK XOpOIIO BH-
3yallu3upyeTcs ¢ MOMOIIBIO TO3UTPOHHO-IMHCCHOHHOM
tomorpapuu ¢ 18-F-Tlodpa (IIDT c¢ 18-F-Hoda) [8].
[Ipu muddysHON hopme mpoucxomsT U3MEHEHHUsS BCe-
TO OCTPOBKOBOTO armapara IOKETyI0UYHONW KeJe3bl
(50-60 % Bcex cimyuae BI'UN). duddysnas dopma
HacJlelyeTcsi 1O ayTOCOMHO-PEIIECCUBHOMY, pexke
[0 ayTOCOMHO-JIOMUHAHTHOMY Tuiy [5]. BelsBnenue
reHeTrueckux nmpuanH BI'M mo3Bonser Bepuduimpo-
BaThb JMArHO3 W YIydllaeT MOHUMaHWe Naropusmo-
JIOTHYECKUX OCOOCHHOCTEH, OHAKO €ro JieYeHHE BCe
PaBHO OcTaeTcs CIOKHBIM U TpeOyeT 0000IIeHHS KITH-
HUYECKUX, OMOXMMHUYECKHX, TOPMOHAIBHBIX JaHHBIX,
PE3YIIBTaTOB MOJIEKY/ISIPHO-TCHETUUECKOIO HCCIIEA0Ba-
Hust (MI'HM) u nposenenuss 19T ¢ 18-F-Jloda mns
BBIOOpa COOTBETCTBYIOIIEH KOHCEPBAaTHBHOW Tepanuu
win xupyprudeckoro jedenus. Cmywan BI'U, oOy-
cloBjieHHble MyTanusiMu B reHax KCNJII u ABCCS,
qamie WMEIOT TSDKEIO€ TEUYEeHHE M TUIOXO IOIAr0TCS
MEIUKaMEHTO3HOU Tepanuu [5, 18].

[IpeacraBiseM aHaMHECTUYECKHE, KIMHHKO-1a00-
paTopHbIe U MOJIEKYJISIPHO-TE€HETHYECKHE 0COOCHHOCTH
10 mammentoB ¢ BI'UM, naOmromaBiiuxcst B KimmHuke
OI'BOY BO «Cankr-lleTepOyprekuit rocymapcTBeH-
HbI IEeJUaTpUYECKUH MEIULMHCKUN YHHUBEPCUTET
MunucrepcrBa 31paBooxpaneHust Poccuiickoit ®ene-
pamu (OI'BOY BO CIIBITIMY M3 P®) 3a nepuon
¢ 2010 . mo HacrosmIee BpeMs, U3 HUX 4 MaJbuuKa
u 6 nesouek. [lepnon nabmronenus cocrasui ot 10 mec.
1o 13 ner. Y Bcex uccnenayeMbix 3a001eBaHue MaHu(e-
CTHUPOBAJIO B TEUEHHE MEPBBIX AHEW >xu3HH (1-3 mHA).
Menuana Bo3pacTa MAalUEHTOB Ha MOMEHT IPOBEAE-
Hus MI'U cocraBmma 5,5 mec. (min 2 Mec.; max 3 1.
9 mec.). Kpome Toro, B muccienoBaHuM NPUHSIN y4a-
ctue 4 cubca u 9 poaurencii.

Bcem netsM mpoBeaeHO KOMILIEKCHOE 00CienoBa-
HUE, BKJIIOYAIOLIee aHAIN3 aHAMHECTUYECKUX NaHHBIX
(Bo3zpacT MaHU(ECTalUN U CIIEKTP CUMIITOMOB 3a00-
JIeBaHUs, aHTPOIIOMETPHUIO TPH POXKICHHUH, MIPH ITOM
OLICHKY HYTPUTHBHOTI'O CTaTyCa HEJIOHOIICHHBIX HOBO-
POXXKICHHBIX ITPOU3BOAMIIM C UCIIOJIB30BAHUEM T'€HAEP-
HBIX HOMOTpamMM DeHTOHA, HACTICICTBCHHBIN aHAMHE3);
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OMOXMMUYECKMH W TOPMOHAJIBHBIH aHajau3 KpPOBH
(wacynuH, C-mentua, koptuzon, TTI, T4ce, UDPI);
MOHHUTOPUHT TIHKEMHUH CHCTEMaMH CYTOYHOTO MO-
HUTOPUPOBAHUS WM TIOPTATUBHBIMH TIIFOKOMETPAMHU;
19T ¢ 18-F-Jloa Obwio BBIMONHEHA 5 MaAlMEHTaM.
Juarno3 BI'U ycranaBiuBamu 1o CIEAYIOIUM KpH-
TepUsiIM: B MOMEHT THIIOTIIMKEMHUH (TIIOKO3a KpPO-
BH <2,8 MMOJB/J) — YpPOBCHb WHCYJIMHA B TIIa3Me
B OfIHOU u3 mpod >2,0 Ex/n, Hajauuue MOBBIIIEHHOTO
WIM HOpMalbHOTO ypoBHs C-menTuia, OTCYTCTBUE
KETOHYpUU W TPU3HAKOB OITyXOJH TTOJKEITyIOIHOM
xkene3sl o gaHHbM Y3U w/mmu MCKT OpromrHoi
MOJIOCTH. J{OTIONTHUTENPHBIM KPUTEPHEM JIHAarHOCTH-
ku BI'Ml Obuta BhICOKas MOTPEOHOCTh B IVIFOKO3E —
>8 Mr/(Kr-cyT) — ISl MOJ/ICPKaHHUsT HOPMOTIIUKEMUHN
(>3.,5 mmonsw/i). KoHcepBaTuBHYIO Teparuio (Iua3oK-
CHJ, aHAJIOT COMATOCTAaTHHA) IOMOUPANIA IIOATAITHO
C Y4eToM BO3pacTa NalueHTOB M OIECHKU ee d(Pdek-
TuBHOCTH. JleTsiM ¢ Qapmakope3rcTeHTHBIMU (opma-
MU IPOBEICHO ONEpPaTUBHOE JICYCHHE — YacTUYHAsS
Pe3eKIHs TOMKETYIOYHOM Kele3hl.

MonexynspHO-TEHETHUECKOE HCCIE0BaHUE OBLIO
BBIMOJTHEHO B MEIUKO-TEHETHUECKOH J1adopaTopuun
®I'bOY BO CIIBITIMY M3 PO, B oTnelleHUN HACIIE -
cTBeHHbIX 3HAOKpuHonatuit ®OI'BY «HauunonanbHbIM
MEJIUIIMHCKUM UCCIIeI0BaATEeNbCKUN IIEHTP SHJOKPHUHO-
JOTHW» ¥ B 1a00paTopuu MpeHaTalIbHON AMarHOCTHKH
HACJICICTBEHHBIX U BPOXKACHHBIX OOJIe3HEH YenoBeka
OI'bHY «HUUM akymepcTBa, TMHEKOJIOTUH U PENpo-
aykronorud um. [[.0. Otra» B pamkax Nporpammsl
«Anbda->H10Y.

JIByM manueHTaM MOJIEKYISpHO-T€HETHYECKOe HC-
CJIEZIOBAaHUE MPOBOAWIM METOJOM TMpPSIMOTO CEKBe-
HupoBanusi 1o CsHrepy otaenbHbIX reHoB (ABCCS,
KCNJI11), ocTanbHBIM — MAacCCOBBIM TapalICIIbHBIM
CEeKBEHHUPOBAHMEM Ha HAJIMYWE BapUAHTOB B TApPreTHOM
manenmu reHoB-kanauaaroB BI'UM [KCNJII, ABCCS,
GLUDI, HADH (SCHAD), GCK, SLC16A41, HNF4A,
HNFI1A4, UCP2, INSR, AKT2, GCG, GCGR, PPARG,
PTF1A4]. Kpome Toro, MI'U Bemonammm 4 cubcam u 9
POIMTENSM, C LENbIO TOATBEPKACHUS WIH OIIPOBEpIKe-
HUS TATOTCHHOCTU BBISBICHHOTO Bapuanta [ABCCS,
KCNJ11, GLUDI, HADH (SCHAD), GCK, SLC16A41,
HNF4A4, HNFIA, CP2, HKI, KCNQI, CACNAID,
FOXA2, EIF2S3, PGM1 w PMM?2].

[Ipurorosnenne Oubmorex sx3omHON JIHK ocy-
mecTBsIM ¢ nomompbio Habopa TruSeq Exome
Library Prep Kit (Illumina, Inc., CIIIA) wumm ero
aHajoroB. KoHIeHTpamuio OWOIHOTEK OIMPEIeIIsITH
(diyopumerpuueckr. [0TOBbIe OHOJIMOTEKH CEKBe-
HUPOBAJIM Ha CHCTEME BBICOKOIIPOM3BOAUTEIHHOTO
cexBernnpoBanusa [llumina HiSeq 2500 B pexume
MAapHOKOHIEBOTO cekBeHupoBanusa 2x%100 [Habop
TruSeq SBS Kit v3 — HS (200-cycles)], wm 2x125

[Habop HiSeq® SBS Kit v4 (250 cycles)], To ectb
no 100 wimu 125 HyKIEOTHIOB € KaKIOTO KOHLA
(parmenra. Ilocne neMynmbTHUINIEKCHPOBAHUS U TIepe-
BOJIa PE3yJIbTaTOB CEKBEHUpOBaHMS B (opmar fastq
B Tiporpamme bcl2fastq monmywanu oTAenbHBIE TpyII-
el (aiinoB B dopmare fastq mist xaxxmoro obdpasia.
Otn Qaiimel TiepemaBany A AalbHEHIero OMOWH-
(hopmarndeckoro ananusa. buonHdpopmanmonnyo o00-
paboOTKy JaHHBIX MPOBOAWIHM C MCIIOIB30BAaHUEM IPO-
rpammHoro obecrneuenus: bwa v.0.7.12-r1044 aligner,
Picard tools v.2.0.1, and Genome Analysis ToolKit
(GATK) v.3.5. Jlmsa pamKupoBaHHS BapHAHTOB ObLIA
WCTIOb30BaHA METPUKA, YUYHTHIBAIOIIAS CIEAYIOIIHE
JaHHBIC: a) TUM 3aMeHbl (CHHOHHUMHUYHAsI, HECUHOHH-
MHUYHas, HOHCEHC M 1p.); 0) addekr nanHoil 3ame-
HBI (C MOMOIIBIO IPOTPaMM TIpEACKa3aHHsS MaTOTEH-
voctu PROVEAN, SIFT u Polyphen2); B) wacrota
BCTPEYAEMOCTH JaHHOW 3ameHbl B 0azax «1000 re-
HomoB», EXAC (Exome Aggregation Consortium),
ESP6500; ) yactora BCcTpe4yaeMOCTH JaHHOW 3aMEHbI
B HCCIENYEMOUM KOropre.

OneHKy MaToreHHOCTH BapHUaHTOB MPOU3BOINIH
COIIaCHO MEKAYHApOIHBIM PEKOMEHAANNAM, UCIIOIb-
3yst 0a3y HaHHBIX TreHeTndeckux BapuantoB ClinVar,
Ha OCHOBaHUU KOTOPBIX OBLIH BBIJICICHBI TIATOTECHHBIE,
BEpOSITHO TIATOTEHHbIE W W3MEHEHHUS HEW3BECTHOTO
KJIMHUYECKOTO 3HaueHus. Bepudukamus pesyasraron
WES o6pa3ios JIHK mnpobanmoB u mocienyromuit
ananu3 JIHK cemeii Oblia BBITOJIHEHA C HCIOJIB30-
BaHUEM Impsimoro cekBeHupoBanus [II[P-npomykTos.
JIst IpoBEpKU KaXKAOTO Cirydas ObUTH pa3paboTaHbI
CIIELlMAJIbHBIE ITPaiiMEPBI.

[LIP-npoxyKThl OBUIM OYHUILEHBI C HCIOJIb30BAHH-
em 5 mone NH,Ac u 96 % sranonom, a B nociueauyro-
meM — 70 %, Beicymensl pu 60 °C u pacTBOpeHbI
B 10 M guctuniaupoBaHHOM Bojbl. Ilocie ounineHus
[TLP-ipotykThl OBUTH TOATOTOBJIEHBI C HCIIOJIB30Ba-
HHEeM Habopa peareHTOB i cekBeHupoBaHus ABI
PRISM BigDyeTerminator 3.1 kit reagent (Applied
Biosystems, CIIIA). CrexyrommmM 3TaroM TpoBeie-
HO cekBeHHpoBaHHe Mo CoHTEpy C HMCIOIb30BaHUEM
GA3130xl Genetic Analyzer (Applied Biosystems,
CIIA). IlpogykTel CHKBEHCAa MPOAaHAIU3UPOBAHbI
¢ ucronp3oBaHueM Sequence Scanner software (Ap-
plied Biosystems, CIIIA). B xadectBe pedepeHCHBIX
nocnenoBatenbHocTeit  kJIHK KCNJII un ABCCS
ucrnonb3oBamu  cchlikd  Gen-bank mon  Homepamu
NM 000525 u NM 000352 coorBeTcTBeHHO [27].
Cratuctuyeckass 00pa0OTKa JJaHHBIX WCCIIETOBAHHUS
BBITIONTHEHA B mporpamme StatTech v.2.8.2. Pesymb-
Tarbl TPEJCTAaBICHB B BHJE CpPEIHUX 3HAUCHHI,
Me [Q; O], tne Me — mennana, a O u Q, — HWKHISA
1 BEPXHsISI KBAPTHUIIM, MUHUMAJIbHBIE U MaKCHUMaJIbHbIC
3HaYeHUS (Min—max).
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AHAMHECTUYECKAA U KJIMHUKO-
NNABOPATOPHAS XAPAKTEPUCTUKA
MALUEHTOB C BPOXXAEHHbIM
TMNEPUHCYIMHU3MOM

B rpymnne uccnenyemplx HaMy MAlUEHTOB OTMe-
yajloch paHHee Hadajo 3a0ojeBaHUs. Y BCeX JeTel
3a0oneBanne MaHudecTupoBaio ¢ 1-ro mo 3-i neHb
JKU3HU, a MenuaHa Bo3pacTta auarHoctuku BI'M co-
crapuna | mec. (min 14 gueil; max 3 . 9 mec.).
VY 8 u3 10 manueHToB OTMEYaIOCh TAXKEIOe TEeUEeHUE
TUIOTTTUKEMUYECKOTO CHHApOMa B 1edrore 3aboreBa-
Hus. Ilo maHHBIM JUTEpaTypbl, BO3pacT MaHHUdecTa-
UM TUIMOTTIMKEeMUYEeCKOoro cuHapoma npu BI'M Taxxke
B OOJIBIIMHCTBE CIy4yaeB NMPUXOAUTCA Ha MEPBYIO He-
JISJII0 JKM3HH, a BO3PACT NOCTAHOBKU TMarHo3a B Cpel-
HeMm cocrtaBisier 1 mec. [7].

[Ipu ananu3e aHaMHECTUYECKHMX JAaHHBIX BBISBIIC-
HO, YTO BCE MAIEeHThl UMEH OTATOIIEHHBIN MeprHa-
TanbHbeId aHaMHe3. Cpeau GpakTopoB HEOIAronpHUsITHO-
ro TeueHHus OEPEeMEHHOCTH Y MX Mareped BcTpedaiach
aHemus (5 cirydaeB), 000CTpeHHE XPOHHUYECKOTO ITHe-
nonedpura (4 ciaygas), MEOTOBOAME (2 citydast), yrpo-
3a npepeiBaHuA (2 ciyyas), npesxsamicus (1 ciydait),
ayTOMMMYHHBII THPEOUAUT C THIIOTHPEo3oM (1 ciydait).
I'ecTaumoHHBIA caxapHbld JuabeT ObUT JUarHOCTHPO-
BaH y MaTepu JABYX POICTBEHHBIX MAIMEHTOB C IeTe-
PO3UTOTHBIMH MHCCEHC-MyTanusMu B TeHe ABCCS.
VY ABYX JKEHIIMH OepeMEeHHOCTh TpoTekana Ha (oHe
MHOMBI MaTKH, Y OJHOH BBIABJICHO MOJHOE YIBOCHUE
MarK{, YTO BO BCEX CIy4asxX INPHUBEIO K IPEXKIECB-
PEMEHHOMY DPOZOPa3pPEIIEHUI0 C IIOMOIIBI0 KecapeBa
ceueHus. Emie y JByX JKCHIIMH TPHUILIOCH NpHOer-
HYTh K ONEPAaTHBHBIM POAaM B CBSI3U CO CIAa0OCTHIO
POIOBOH AEATEIFHOCTH M HECOCTOSITENBHOCTBIO pyoOLa
Ha MaTke. HeOHOIEHHBIMU POOUINCH TPOE U3 JAeCs-
TH AeTeit Ha cpoke 26, 29 u 34 Hex. recTaliu COOTBET-
cTBeHHO. «KpyrHyro» Maccy Tena npu poxxJIeHUH UMe-
JIM JIBO€ JIOHOIICHHBIX HOBOPOXKIEeHHBIX (Oonee 4000 r),
«ruranTckyto» (6omee 5000 T) — onMH MaNTBIHK, €IIe
OJJHa HEJOHOLICHHas JEeBOYKAa MMeJa H30BITOYHYIO
Mmaccy Tena (Oonmee 97-ro TEpPUEHTWIS) 1O JaHHBIM
reHiepHbIX HoMorpamm MeHTOHA; y OCTaIbHBIX JETEH
Macca MpH POXKJIEHUH COOTBETCTBOBAja IeCTAlMOHHO-
My Bo3pacty. Ilo MHeHHIO OONBIIMHCTBA aBTOPOB, HE-
JIOHOIIEHHOCTh, OOYCJIOBIMBAIONIAs HE3PEIOCTh (dhep-
MEHTHBIX CHCTEM, YYacTBYIOIIMX B TIIIOKOHEOT€HE3e
Y [JIMKOTEHOJI3e, HEe0OCTATOK HAOTEHHOTO cybcTpa-
Ta IIIOKO3bl — IVIMKOTCHA, aC(UKCHS, MOTULHUTEMHUS,
OCOOCHHOCTH TEUCHHsI OEPEMEHHOCTH M CBS3aHHbBIC
C HUMH H3MEHEHHWs MeTaboim3ma y marepu (Tecra-
UOHHBIN caxapHbI AMa0eT, MPEeIKIaMIICHs, aHEMUs)
MOTYT TOCIYKUTb NPUUYMHAMHU PA3BUTHUS TPaH3UTOP-
HBIX TUIODIMKEMHUH y HOBOPOXKICHHBIX, YTO 3aTpyl-
HSET paHHIOI amarHoctuky BI'U [7].

AHanu3 TeHEeaJoOTHYeCKUX [aHHBIX MAIMeHTOB
¢ BapmaHtamu B TeHax ABCCS m KCNJII moka3an,
9TO 7 W3 HHUX HUMEJIH OTATOIICHHYIO HACJICJCTBCH-
HOCTB, IPHYEM y 5 ObUTH POACTBEHHUKHU |-ii cTeneHn
POICTBA, CTpajarollue NEPCUCTUPYIOIUMH TUIOTIU-
KeMUsiMH, U emie B 2 ciayvasx BI'M nuarnoctupoBan
Y POIACTBEHHHUKOB Kak 1-#, Tak 1 2-¥ CTETICHH pONICTBA.
B nopasnsitoniem OounbirHcTBe ciydaes BI'U Hacie-
JIyeTCsl ayTOCOMHO-PELIECCUBHO M HOCHUT CIIOpaauye-
CKMH XapakTep, KpOME TOTO, BCTPEUAIOTCS MyTaIlUH
de novo [17]. Cnyyan BI'Ml ¢ mOMHHAHTHBIM THIIOM
HACJIeZIOBaHUS HAOJIONAIOTCS PEKE M OMMCAHBI APYTH-
MU HCCIICOBATEIISIMU B OCHOBHOM B BHUJE OTICIBHBIX
KIMHUYECKUX HaOmonenuit [18, 26]. ['eneanornueckue
nansabple namueHToB ¢ BI'W mpencrasnensr B tadm. 1.

B cooTBeTcTBHM ¢ MEXIyHapOIHBIMH PEKOMEH[a-
LUSIMH, 30JI0TBIM CTaHjapToM auarHoctuku BI'U sB-
JIseTCs OMpEJCeHNe ypoBHA MHCynInHa u C-mentuaa
Ha (hoHE 1a0OPATOPHON THUIOTITMKEMHUH C LEIbI0 OIICH-
KU HaJlM4Msl WM OTCYTCTBHUSI €ro nonasjeHus [12].

B mamem wmccrmenoBaHMM CPEIHHWH YPOBEHBH WHCY-
JIMHA Yy TAIMeHTOB B 1e0oTe 3a00JeBaHUS B MOMEHT
runormukeMun cocraBui 17,7 MxkME/mn (2,0-56,6).
Y 8 nereil ypoBeHb HHCYIMHA HMEJ JUArHOCTUYE-
CKO€ 3HA4YeHHE, Y BOMX C MITKAM (EHOTHIIOM Tede-
nust BT — norpannynoe (2,0 MmckME/min). Cpennunit
ypoBenb C-nentuna 4,7 ur/miu (0,7-13,48). YpoBeHb
kopTuzona Menee 500 HMOJNB/T y BCeX HCCIEAYyEeMBbIX,
MpUYEM Yy YeThIpeX OTMEUaloCh 3HAYMTENFHOE CHHU-
YKEHHE DTOTO TIOKA3aTels, 9TO 3aTPyAHSIIO AMarHOCTHU-
Ky ¥ moTpeOOBaJIO JOMOJHUTEIBHOrO 00CIeI0BaHus,
B TOM YHCJIE C IEJNbI0 UCKIIOUCHUS HAIIOYCUHUKOBOM
HEI0CTaTOYHOCTH.

ComtacHo (enepaiabHBIM KIMHHYECKAM PEKOMEH-
MalysM TI0 JHArHOCTHKE, JICUCHUIO W HAOIIOICHHUIO
JIeTel U MOPOCTKOB C BPOXKICHHBIM THIICPUHCYTUHU3-
MOM [6], HHCYAUH B KPOBU MOXKET UMETh OIpeaesie-
Mble 3HaueHUs Ha (poHe rumormmkeMun (>2 MKEn/mi),
He 00S3aTeNbHO [IOKEH OBITh BBICOKMM W MOXET
HE BBIXOJUTH 3a MpEesbl PePEPEHCHBIX 3HAUCHUIA,
C-nenTui 6a3ajbHO U B MOMEHT THIIOTJIMKEMHH MO-
JKeT ObITh HOPMaJIBHBIM HIIM BEICOKHUM, @ YPOBEHb KOP-
TH30JIa B MOMEHT THIOTIIMKEMHUH MOXET OBITh MeHee
500 HMOJIB/JI, YTO HE CBUACTEIHCTBYET O HAIUYHH
y peOeHKa HaJIOYCYHUKOBOW HEIOCTATOYHOCTH.

[lo MHeHUIO OONBIIMHCTBA ABTOPOB, OTCYTCTBHE
THIEPIPTUIECKOTO aJpPEHANIOBOTO OTBETAa Ha THIIO-
mukemuto 'y gered ¢ BI'U sBisieTca xapakTepHbIM
¥ OTpakaeT HEAOCTATOYHOCTH CEKPEIHH aapEeHOKOP-
TUKOTPOITHOTO TOPMOHAa M KOpTH30yia Ha (hoHe cTpe-
MUTEIBHO PAa3BUBAIONICHCS THUIOITIMKEMUU Y HOBO-
POXJIEHHBIX, & TaK)Ke HMCTOIIEHUE KOHTPUHCYISPHON
aKTUBHOCTH THINO(pW3a B yCIOBHUIX XPOHUYECKOH TH-
rormukemun [20].
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leHeanormyeckne faHHble NALMEHTOB C BPOXKAEHHBIM MMNEPUHCYTMHU3MOM
Genealogical data of patients with congenital hyperinsulinism

Tabnuya 1 / Table 1

OTsirouieHHast HacJe/-
Ne ma- OTsromeHHast HacJIeICTBEH-
CTBCHHOCTH Y POJICTBCHHHU-
nuenra / Ten / BapuanT B rene / J HOCTb Y POJICTBEHHUKOB Tun nacnenoBanus /
. . . KOB 1-il TuHUU / . . . . .
Patient Gene Variant in a gene . . . 2-it nuauu / Family history in Inheritance type
Family history in first- .
No. . second-degree relatives
degree relatives
1 c.4432G>A Mars, 6par / babynrka mo nuHUM Marepu / AyTgZ:\T/I:;;[(;MH_
(p.Glyl1478Arg) Mother, brother Maternal grandmother Autosomal dominant
) c.4432G>A Mars, cectpa / babymnrka mo nuHUM Marepu / AyTEZS{I\T/I:;;IM/)MH_
(p.Glyl478Arg) Mother, sister Maternal grandmother Autosomal dominant
©.259T>C . AyTOCOMHO:pCLleC—
3 (p.Cys87Arg) Cectpa / Sister - CHUBHBIN /
Py J Autosomal recessive
\ . 2696T>C ) ) Ayrocourio-peic-
(p-11e899Thr) Autosomal recessive
ABCCS
AyTocoMHO-pelec-
5 c.3754-2A>G Cectpa / Sister - CUBHBIN /
Autosomal recessive
AyTOCOMHO-perec-
6 c.3754-2A>G Cecrpa / Sister - CUBHBIN /
Autosomal recessive
; ¢.2866 del. AyT"szr;L‘I’;vIpf“ec'
" _ _
(p-S936LEs*86) Autosomal recessive
o ¢.1332G>T - B AYTO;(:::S;/CHGC_
(p-Q444H) Autosomal recessive
AyTocoMHO-perec-
9 KCNJ11 (C3I5{61?9>HA) - - CUBHBIH /
p: Autosomal recessive
KCNJIT + c.406G>T AyTOCOMHO:peHeC-
10 HNFIA (p.Argl36Cys) + - - CUBHBIH /
c.257T>A Autosomal recessive

9T ¢ 18-F-Hdoda ObUIO BBINOJHEHO 5 MalUEH-
TaMm c TsokenbiM Teuenuem BI'UM, y nBoux auarso-
cTupoBaHa ¢okanpHas, a y Tpoux muddysHas dpopma

3a0oneBanusi. OCHOBHBIC KIMHUYECKHE W Jiaboparop-
Hble mokazarenu nanueHToB ¢ BI'M mpencraBneHbl
B Ta0II. 2.
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MONEKYNAPHO-TEHETUYECKASA
XAPAKTEPUCTUKA NALUEHTOB
C BPOXXAEHHbIM TMNEPUHCYNTIUHU3ZMOM

[To pesynsraram MI'U, xoTtopoe OBLIO TIPOBENEHO
BCEM JIeTsM, MeJuaHa BPEMEHH OT IOCTAaHOBKH Jua-
THO32 /10 BBIIOJIHEHHUS HCCIENOBAaHUS Yy HAlIUX Ia-
IIMEHTOB cocTaBmia 3 Mec. (min 0,5 mec., max 1 r.
10 mec.), a MeamaHa OKOHYATENHHOH BepHGbUKAIINH
amarLo3a — 5,5 mec.

B Hamem uccieoBaHMM Yy MAlMEHTOB BBISBICHO
8 pasnuunbIx MyTanmii: B renax KCNJ11 (2/8) u ABCCS
(6/8). OnnHaKoBBIE BapUaHTHl OOHAPYKEHBI Y IBYX Iap
PONCTBEHHBIX ManueHToB B reHe ABCCS: ¢.4432G>A
(marmentsl Ne 1 u 2) u ¢.3754-2A>G (naumeHtsr Ne 5
u 6). Y nereii ¢ Bapuantamu B rene KCNJII (n=2)
BEISBIICHBI JIBE TETEPO3UTOTHBIE MHCCEHC-MYyTAaIllH.
VY omHOrO W3 HUX OOHApPYXEHO COYETaHWE BapHaHTa
B TeHe, koaupytomeM oenkn ATd-3aBUCHMBIX Kave-
BbIX KaHasoB (KCNJII) u MyTauuu B T€HE SIAEPHOTO
¢axropa renarouutos 1 ansha (HNFIA), npuBonsiuee
K Ae(eKTy CeKpennu WHCYIUHA.

VY manuenToB ¢ MytamusMu B reae ABCCS (n = 8)
BBISIBJICHO 6 BApHAHTOB: 2 — BEPOSITHO IMaTOTEHHBIX,
| — maroreHHslii, | — ¢ MPOTUBOPEUMBOI MHTEPIIpE-
Talel MaTOreHHOCTH M 2 BapuaHTa C HEW3BECTHBIM
KITMHAYECKUM 3Ha4eHHeM. bBOIbIIMHCTBO Je(eKToB
B rene ABCCS866,7% (n=4) mnpencraBieHbl MHC-
CEHC-MYTAIMSIMH, OJJHAKO BBISBICHBI U CIUIAIICHHTOBBIC
(splice acceptor) MyTauuu y JBYyX POACTBEHHBIX MPO-
6annoB mo 1 (16,7 %) cmyuato u 1 pmemerusi, PUBO-
JSIasi K CABUTY PaMKH CUMTHIBaHUS. EIWHWYHEBIE Ba-
puantel B reHe ABCCS Obutd JIOKaIM30BaHBI BO 2, 8,
23 n 24-M 3K30Hax, napHsie — B 31-M U 37-M 3K30HaX.

VY namnuentoB ¢ myranusamu B reie ABCCS B 00omb-
IIMHCTBE CIy4aeB BCTPEYAINCh BapUAHTHI B TETEpPO-
3UTOTHOM COCTOSIHWH, Y JIBOUX JIETel ¢ ()OKATbHBIMHU
¢opmamu OHM OBUIM yHACJIEZIOBaHBI OT OTIA (IIAIU-
eatel Ne 7 m §), eme B JABYX CilydyasiXx OT MaTepH
¢ (marmertsl Ne 1 w 2), py 3TOM aHAJIOTWYHBIN Te-
TEPO3UTOTHBIN BapuaHT B Kay3aTHBHOM T'€HE U JIETKOE
teuenne BI'U Obuin BBIABIEHBI y Marepu U 0aOyIIKu
MAIMEeHTOB, YTO yKa3blBae€T Ha ayTOCOMHO-JIOMHMHAHT-
HBIW THI HacleOBaHUs 3a00NeBaHus B JAHHON CEMbE.

Hexoropsie aBTOpHI OTMeUaroT OoJiee MATKOE Tede-
uue BI'U mpu reteposurornsix Bapuantax B ABCCS,
KpOM€ TOTo, Y TaKHX IallM€HTOB CO BpEeMEHEeM BO3-
MOXXHO pa3BUTHE CaxapHOro auadera B CBSI3H C arloll-
TO30M [-KIIETOK BCJIEACTBHE WU30BITOYHOTO IMOCTYILIC-
Hust woHoB Ca*" [19, 24]. Cpenu Hammx MalMEHTOB
C TETEepO3WTOTHOH MHUCCeHC-MyTammer c¢.4432G>A
(p.Gly1478Arg) B rene ABCCS ObUIO 1BOE JETCH
(pomubie Opar u cecrpa) ¢ auddysHoit dopmoit
(mo mammbmM [I9T ¢ 18-F-Jloda) u oTHOCHUTENHHO
JIETKUM, KOHTponupyembIM Teuenuem BI'M. ¥V manb-

YhKa CTOMKas KOMIIeHcanus 3a0oJjieBaHHs ObLia JO-
CTUTHYTa Ha (DOHE AMETOTEepanuu, B TO BpeMs Kak
€ro cectpa HyXJaJlaCh B MEIMKAMEHTO3HOW Teparuu
nuazokcuaoM. [lo manubIM muTeparypsl [23], manueH-
Thl C HAJIMYUEM WHAKTUBHUPYIONIMX MYTAllMil B T'eHE
ABCCS8 ¢ ayToCOMHO-AOMUHAHTHBIM THIIOM HacCJel1o0-
BaHUS UMEIOT MATKUI (PEHOTHIT TeueHUs 3a00IeBaHMs
7 BBICOKYIO UyBCTBUTEIBHOCTh K TNA30KCHUIY 3a CUET
COXPaHHOM KCIPECCHU KaHAJIOB Ha MEMOpaHe KIICTKH
[15, 19, 22], yTo HaOMIONATIOCh Y HAIIUX MAIUCHTOB.
AHanoruunele BapuaHTbl B reHe ABCCS omnucaHbl
y pebenka n3 HopBernu ¢ JieTkuM TedeHHeM 3adoJie-
Banus [11, 13] u y nmammmenTa u3 CILA; 3aboneBanue
MaHU(PECTUPOBAIO B BO3pacTe 3 JICT M HOPMOTIIMKE-
Musi OblIa JOCTUTHYTa Ha (POHE JICUCHHS IMA30KCH-
oM [26].

B Hamewm uccnenoBaHny CIydan TSKEIOTO TEUEHHS
BI'M ObuiM accoOlMUPOBAaHbI C KOMIAyHIHBIMA — CO-
YyeTaHHE MaTOreHHoro BapuaHTa B rene KCNJII n my-
taiuu B reHe HNFI1A (namment Ne 10) u rereposu-
roTHbIMM BapuaHTtamu B reHax ABCCS8 u KCNJII
(manmentsr Ne 4 u 9). KommaynaHas reTepo3nroTHas
MyTallusi, OOHapY>KCHHAsl y HAIIIEro MalMeHTa ¢ TshKe-
noi ¢opmoit BI'M, umeer Hen3BeCTHOE KIMHUYECKOE
3HayeHne no naHHbeM ClinVar, 1 He omucana B Hayd-
HOM snuTeparype y nanueHtoB ¢ BI'U, ognako npucyt-
CTByeT B 0a3e MaHHBIX MyTaIlUii, acCOIMUPOBAHHBIX
¢ nmuaberom turia MODY (Maturity Onset Diabetes of
the Young). YV manmenTta Ne 4 BapuaHT, 0OHapyKeH-
HeIid B TeHe ABCCS ¢.2696T>C. (p.11e899Thr), Taxxe
MMEET HEW3BECTHOE KIIMHWYECKOE 3HAYCHUE IO JaH-
HeiM ClinVar v He omnucaH B HAy4yHOU JIMTEPAType.

T'omozurorusie mytanuu B reae ABCCS Obin 00-
HapyXeHbl y 3 TAIMeHTOB, JIBOE U3 KOTOPHIX POJIHEIC
cecTpsl (IMompoOHOE ONMMCAHKE MAIMEHTOB C TOMO3H-
TOTHBIMH MYTalUSIMU OyIeT TPEICTaBICHO B KIMHH-
YECKUX HAOJIONICHUSIX B CICAYIOIICH CTaThe).

MonekynspHO-reHeTUUeCKasl XapaKTepUCTUKA Ma-
uueHToB ¢ BI'U mpencrasnena B tabm. 3.

NEYEHUE NAUMEHTOB C BPOXOEHHbIM
TMANEPUHCYIMHU3MOM

[Ipu manugecranuu 3a001eBaHUs C LENBIO KYIH-
pOBaHUS TEPCUCTHPYIONIUX THIIOTIIMKEMHUH BCEeM Jie-
TSAM TIPOBOIMIACE MH(Y3UOHHAS TEparusi pacTBOPOM
IJTIOKO3BI. B miuTensHON MH(Y3UH pacTBOPOM TITFOKO-
31 Hy)Knanmuch 8 (80 %) u3 10 mamumentoB. CpenHsis
MOTPEOHOCTh B IVIIOKO3€ Y HMCCICAYEMbIX MAllMEHTOB
cocraBmna 12 (10-13) wmr/(kr-MuH), MaKCUMaJIbHOU
OHa ObIIa y TManueHTta ¢ (hapMakope3UCTEHTHOH (op-
moii BI'Ml — 13 wmr/(kr-MuH), 00yCcIOBICHHON JeTelu-
et nykneoruna B rene ABCCS. Menuana mpoaoKu-
TENBHOCTH WH(Y3UH PACTBOPOM TJIFOKO3BI COCTaBHIIA
21 nenn (7-84).
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[lo HammM naHHBIM, B OOJBIIMHCTBE CIIy4acB JIO-
OWTbCs CTaOWMIM3aIMK TOKa3aTese IJIFOKO3bI y/laBa-
JIOCh JIMIIb TPYW BHYTPUBEHHOW IOTAIMW TITFOKO3HI
oonee 10 Mr/(krMuH), a KOHIIEHTpAIMS BBOJAMMOTO
pactBopa nocturana 20 %. Bricokas ckopocTh yTu-
JU3aIUN TIIIOKO3bI — >8 MI/(KICyT) — CUHMTAeTCs
OJTHUM W3 JIOTIOJIHUTENBHBIX KPUTEPHUEB JIHArHOCTH-
ku BI'U [6]. BonsImmHCTBO aBTOPOB TaK)Ke OTMEYACT
MOTPeOHOCTh B JIJIUTENLHOW HEMPephIBHOH HHQY3UU
BBICOKOKOHIICHTPHPOBAHHBIX PACTBOPOB IIIOKO3bI IS
JIOCTIDKEHHsSI HOpMoTinkeMuu (Oomee 3,5 MMOib/1)
y nmereir ¢ BI'U [6].

KoHcepBaTiBHOE JieueHHE BCEM MAICHTaM Ha-
YUHATU AHAJIOTOM COMAaToCTaTHHA (OKTPEOTHUn).
Y 7 neteit Obuta MpeANpPUHSTA TOMBITKA IEpPeBOA
Ha npemnapaTr aroHuctoB AT®-3aBucumbix K-kaHanos
(mma3okcua), TBOE M3 KOTOPHIX IPOIEMOHCTPHUPOBA-
JM BBICOKYIO YyBCTBHTEJIBHOCTH K Ipenapary ¢ Jo-
CTHIKEHUEM dyTIIMKeMUu4eckoro npoduis. Pesucrent-
HBIMH K KOHCEPBAaTUBHOMY JICUYCHHIO JIHA30KCHIOM
M OKTpeoTHaoM okazaiuch 2 (20 %) mamuenta c ¢do-
kanbHOH (hopmoit BI'U, koTopbie B TOCIEACTBUY OBLTH
OTIEPUPOBAHBI.

B Hacrosiiiee BpemMsi HHCYJIMHOCTaTHYECKYHO Tepa-
nmuto nomy4arot 6 w3 10 mammentoB: 33,3 % (n=2)
npemnapatamMu aroHuctoB AT®-3aBucumbix K-kaHainoB
(mazokcunm) u 66,7 % (n=4) aHamoroMm cOMarocTa-
THHA (OKTPEOTH[), ABOE KOMIIEHCHPOBAaHBI Ha JIHUETO-
Tepanuu. Y JABYX JIETeH, KOTOPHIM IPOBEICHO XUPYP-
THYECKOe JIeueHHe, MOKa3aTelld TIIHKEMUU HaXOISTCS
B Tpezieniax pe(epeHCHBIX 3HAYCHHH.

3AKNTIIOYEHUE

boapmuncTBo manuentoB (80,0 %) ¢ BapuanTamu
B reHax ABCC8 w KCNJ1] umenu paHHUAid A€OIOT U TS~
XKeJI0e MPOrpaJueHTHOEe TeUeHne 3a00JIeBaHus, IOTpe-
OoBaBIllce HA3HAYCHHS HHCYJIMHOCTATUYECKON Tepariu
U B HEKOTOPBIX CIIy4asX XHUPYpPrHU€CKOro JICUEHHS.
VY nauuentoB ¢ BI'M naGmiomanach BbIcOKas BapHa-
0€NbHOCTh KIMHUYECKUX MPOSIBICHUNA M J1laboparop-
HBIX TIOKazaTeneil, 00yCIOBJIeHHAs Te€TepPOTeHHOCTHIO
rucronornueckux ¢opm BI'M u moammopdHOCTBIO
MOJIEKYJISIPHO-T€HETUYECKMX BapuaHTOB. BbIsBICHHBIE
y nanueHTos ¢ BI'M rerepo3uroTHsie MyTaluu 1€MOH-
CTPUPOBAIIN T€TEPOTeHHOCTh KIMHUYECKOW KapTHHBI,
B TO BpeMs KaK T'OMO3WTOTHBIE OBIIM aCCOIMHPOBa-
HBI TOJIBKO C TsKenbIM Teuennem BI'U, npu stom nBa
TOMO3UTOTHBIX BapuaHta — c.2696T>C, p.11e§99Thr
u ¢.259T>C, p.Cys87Arg — B rene ABCCS onucaHsl
BIIEPBbIE M OTCYTCTBYIOT B aJUICJIbHBIX 0a3ax.

JlanbHeliee u3ydeHue oCOOCHHOCTEH MAI[MCHTOB
¢ BI'1 u BHeceHUE HOBBIX BapUAHTOB B TAPIETHYIO
MaHEJIb TEHOB MO3BOJIUT YCOBEPIIEHCTBOBATh AJITOPUT-
MBI tuddepeHnnanTsHON THarHOCTHKH ¥ JICUCHUS.

OOMONMHNTENbHAA NH®OPMAL NS

BaarogapHocTH. ABTOpPBI BBIPXAIOT 01aroJapHOCTb
BCEM OTBETCTBCHHBIM COTPYJHMKAM M CIELHAINCTaM,
npoBoauBiiuM MI'U B ®I'BY «HMMUL] sn10KpUHONIOTHI»
(Mocksa) u ®T'BHY «HUU ATAP um. JI.0. Otrtay (CaHkr-
[etepOypr), manueHTamM ¥ MX POJICTBEHHHUKAM.

Bkiax aBropoB. Bce aBropbl BHEC!IH CYLIECTBEHHBIN
BKJaJ B Pa3paOOTKy KOHIICIIMH, IPOBEACHHE HCCIEIO0Ba-
HUS ¥ TIOATOTOBKY CTaThU, IPOWIN U 0J00pmiid (PUHAIBHYIO
BEpCHUIO mepe]| MyOauKauen.

Hudopmanuss o dunancupoBanuu. MonekyispHo-
TEHETUYECKOE HCCIIEIOBAaHNE TPOBOAMIOCH B PaMKax Ipo-
rpammbl - «Auba-DHm0» mpu  (HUHAHCOBOH IMOIICPIKKE
«Anbpa-I'pymm» n pouga «KAD.

KonpaukT uHTepecoB. ABTOPHI 3asBISIIOT 00 OTCYT-
CTBHU KOH(JIMKTa WHTEPECOB.

HNudopmupoBaHHoe coriiacue Ha MyOJHKALMIO.
ABTOpPBI OJTYYHUIN MUCBMEHHOE COIVIACHE 3aKOHHBIX TIpes-
CTaBUTEJEl TAUEHTOB Ha IyOJMKALWIO MEAUIMHCKUX
JTaHHBIX.
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AHHOTAUNA

AkTyanbHocTb. OfHa U3 33434 COBPEMEHHOW MEAULMHBI — CHWXEHWE YPOBHS NepuHaTaNbHbIX noTepb. [Ang 3Toro Heobxo-
[IUMO 3HATb UX OCHOBHbIE MPUYMHBI.

Uenb — onpepenexnne ponu MHGEKLMOHHOrO GakTopa B reHe3e nepuHaTasbHbIX NOTEPb.

Martepuanbl u Metoabl. [lpoBefeHO PETPOCNEKTUBHOE WUCCNEfOBaHWE C [BYMS FpynnamMu XKEHLMH: OCHOBHas rpynna —
307 >XeHWMH C nepuHaTanbHOM rMbenblo NAoLa, KOHTPOAbHaa rpynna — 357 >xeHwuH 6e3 nepuHaTaNbHbIX MOTEpb.
[poaHanusmMpoBaHbl AaHHble cTaTUCcTUYeckon dopmbl N2 32 (roposas) «CBefeHWs O MeAMLMHCKOM MOMOLLM BepeMeHHbIM,
POXEHULAM U pOAUNbHULAMY», NPeAcTaBieHHON MeauuMHCKUMKU MHGOPMALMOHHO-aHaNUTUYECKUMU LieHTpaMu CaHKT-
MNeTepbypra u JleHnHrpanckon obnactm 3a 2006-2018 rr. u rofoBbix 0T4eTOB JIEHMHrpaACKOro 061acTHOro NaTtosoroaHa-
ToMuyeckoro 6topo 3a 2006-2016 rr.

Pesynbtatbl. B 2006-2018 rr. BeaywMMKU NnpuyMHaMmn nepuHaTanbHon rmbenn Gbinn BHYTPUYTPOOHAN runokcus n achukeus
npu pogax (MKb 10: P20, P21), To ecTb He 3ab0seBaHuUs, @ CUMNTOMATUYECKME COCTOSHMS. [ToA06HbIE 0COOEHHOCTU BEAEHMUS
OTYETHOM [OKYMEHTALMM 3aTPYAHSIOT aHaM3 NPUYMH NePUHATANbHbIX NOTEPb U NPOBeAeHUe KoMMaeKca NPodUNakTUYecKmnx
Mep, B TOM 4YMCNle Ha rocyfapCTBEHHOM ypoBHe. 10 AaHHbIM OMULMANBHOrO OTYETa TakXe HEBO3MOXHO OLLEHUTb BK/af,
KOHKPETHOro BMpyCa M KOHKPETHOM JIoKann3aLmmn nopaxKeHus B reHe3 nepuHaTanbHbix notepb. B ocHoBHOM rpynne B 4 pasa
yawe 6b110 BbISIBIEHO reMaToreHHoe BMPYCHOE M BOCXoAslee BakTepuanbHoe MHOMUMpOBaHMe nocnena. Mpu coveTaHun
6aKTepuanbHOM M BUPYCHOM MHPEKLMM nocnena NoBbIWaeTcs puck GatanbHOro ncxona. YctaHoBAeHbl MHDEKLMOHHbIE BO3-
6yautenu, Hanbonee 4acTo BCTpeYaloLMeCs NpU NepuHaTabHbIX NOTepsX.

BbiBoabl. [pnunHa 6onee NONOBMHLI CNyYaeB MepuUHaTaNbHbIX MOTEPb Y XKEHLMH, POAMBLUMX B POAMAbHbIX AoMax CaHKT-
MeTtepbypra u JlenuHrpapckoit obnactn B 2009-2018 rr., angetcs uHdEKUMOHHAsA NATONOrUA: BUPYCHas, 6akTepuanbHas
M BUPYCHO-BakTepuanbHas, a He BHYTpUYTPOOHas rumnokcus/achukcus npu popaax, Kak rnacut opuuManbHas CTaTUCTUKA.
B cBSI3M C 3TUM OCHOBHOE HanpaB/ieHWe NPOGUNAKTUKM MEPUHATANIbHBIX MOTEPb — CBOEBPEMEHHOE BbISIBNIEHUE U JIeYeHUe
MH(DEKLMOHHOM NaTONOrUK.

KntoueBble cnoBa: mnageHeu,; HOBOpO)K,EI,eHHbIVI; nepuHaTaabHasa CMEPTb, aC¢)MKCVIﬂ; FT’MNOKCHA; OCNOXHEHUA 6epeM8HHOCTVI;
MHCPEKLLMOHHbIe naTosiornu.
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ABSTRACT

BACKGROUND: One of the tasks of modern medicine is to reduce the level of perinatal losses, for which it is necessary
to know their main causes.

AIM: To determine the course of an infectious disease in the genesis of perinatal losses.

MATERIALS AND METHODS: In order to determine the role of infection in the genesis of perinatal losses, a retrospective
study was conducted with two groups: the main group — 307 women with perinatal fetal death, the control group —
357 women without perinatal losses. An analysis was also made of the data of the statistical form No. 32 (annual)
“Information on medical care for pregnant women, women in childbirth and puerperas”, presented by the Medical In-
formation and Analytical Centers of St. Petersburg and the Leningrad Region for 2006-2018 and annual reports of the
Leningrad Regional Pathological Anatomical Bureau for 2006-2016.

RESULTS: In 2006-2018, the leading causes of perinatal death were intrauterine hypoxia and asphyxia during childbirth
(ICD 10: P20, P21), that is, not diseases, but symptomatic conditions. Such features of reporting documentation compli-
cate the analysis of the causes of perinatal losses and the implementation of a set of preventive measures, including
at the state level. Also, according to the official report, it is impossible to assess the contribution of a specific virus
and a specific localization of the lesion to the genesis of perinatal losses. In the main group, hematogenous viral and
ascending bacterial infection of the placenta was detected 4 times more often. With a combination of bacterial and
viral infection of the placenta, the risk of a fatal outcome increases. Infectious pathogens most frequently encountered
in perinatal losses have been established.

CONCLUSIONS: The cause of more than half of the cases of perinatal losses in women who gave birth in maternity
hospitals in St. Petersburg and Leningrad Region in 2009-2018 is an infectious pathology: viral, bacterial and viral-
bacterial, and not intrauterine hypoxia/asphyxia during childbirth, as stated by the official statistics. In this regard, the
main direction in the prevention of perinatal losses is the timely detection and treatment of infectious pathology.

Keywords: infant; newborn; perinatal death; asphyxia; hypoxia; pregnancy complications; infectious pathology.

Received: 07.04.2023 Revised: 22.05.2023 Accepted: 30.06.2023

@ Tlegnarp. 2023.T. 14. Boin. 3 / Pediatrician (St. Petersburg). 2023;14(3) ISSN 2079-7850



OPUTUHANbHBIE CTATbW / ORIGINAL STUDIES

21

AKTYAJNIbHOCTb

OpnHoli U3 3aa4 COBPEMEHHON MEAMLIMHBI SIBIISIETCS
CHIDKCHHE YPOBHS ITepUHATAILHON CMEpPTHOCTH |3, 22,
25, 30]. Jms aToro He0OXOIUMO 3HATH OCHOBHEIEC TIPH-
YUHBI TIEPUHATAIBHBIX TOTEPh. BBIIEISIOT MaTepuH-
CKUe, IUIOJIOBBIE U TUTAllEHTapHbIe (DaKTOPBI, pa3aess
UX Ha MPENOTBPATUMBIE U HENpEAOTBparumsie [5, 12,
19, 21, 28]. Ilpu sToM HamboIee YacTEIMU TPUIHHAMHA
MIEPUHATAILHOW THOEIM Ha MPOTSHKCHUH MHOTHX JICT
OCTAIOTCS BHYTPUYTPOOHAs! THITOKCHSI ¥ ac(PUKCHUS ITpH
pomax (P20, P21) — cummnTomMarndeckue COCTOSHUS,
K KOTOPBIM MOTYT TIPHBOAWUTH Pa3IUYHbIE NPUYNHEI,
B TOM 4HCJie MH()EKIIMOHHbIE.

Lens — omnpenernenue poinu MHOEKIIMOHHOTO (ak-
TOpa B T€HE3¢ MEpPUHATAIbHBIX MOTEPb.

MATEPWANbI U METOAbl

IIpoBeneHO  pETPOCHEKTUBHOE  HWCCIIEIOBAaHHE
MEXJy JAByMs TpyINIaMHu, KOTOpO€ BKJIIOYAJIO aHa-
JU3 NaHHBIX MEIULMHCKOM AOKyMeHTauuu 664 >xeH-
IIMH, POAMBINMX JeTeld B MEIUIMHCKUX Y4pexKIie-
ausax Cankr-lletepOypra u Jlenunrpanckoii obmactu
B 20092018 rr. B ocHOBHyI rpymiy ObUIH BKJIHO-
yeHbl 307 KCHIIUH C MEPUHATAIBHON THOEINBIO TUIO-
na (208 mMepTBOpOXKIEHHBIX aeTed, 99 HOBOpOXKIIEH-
HBIX TIOTHONH B TiepBhle 168 9 BHEYTPOOHOI >KW3HN).
B xonTponmpHyo rpymnmy Bounum 357 JkeHIIMH 6e3
NepUHATAIBLHBIX MOTeph. [IpoaHanu3upoBaHbl JaHHBIE
craructuueckor ¢opmbl Ne 32 (romosast) «CBemeHus
0 MEIUIIMHCKOW TOMOIIH OepeMEeHHBIM, POKEHHUIIAM
¥ PONMIBHUIIAMY, TIPENCTABICHHOW MeTuImHCKIMHA
UHQOPMAIIMOHHO-aHATUTHYCCKIMHU TIeHTpaMu CaHKT-
[letepOypra u Jlennnrpanckoit oonactu (MUALL CII6
u JIO) 3a 2006-2018 rr. B oruerHo#i ¢dopme, Haps-
Iy C JPYyTUMHU TPUYMHAMH TIepUHATAIFHOW CMEpTH,

UMEET MECTO CICIYIOIINN IyHKT: WHQEKINOHHBIC
Ooe3Hwu, crieruUIHbIe 71 HEOHATAIFHOTO TEePHO/Ia
(P35-P39).

OCyIIEeCTRIICH TAK)KE aHAIM3 TOIOBBIX 0TYETOB Jle-
HUHTPAJICKOTO OOJIACTHOTO I1aTOJIOr0aHATOMUYECKOTO
oopo (JIOITAB) 3a 2006-2016 rr. B stoT mepuon
B JIOIIADB cocTaBimsiiuch COOCTBEHHBIC OTUYETHI O MPH-
YHHAX MEPUHATAILHBIX MIOTEPh HA OCHOBAHUU aHAJIHM3a
BCEX JAHHBIX (KJIIMHUYECKHUX, MaTOMOP(OIOTrHUECKHX,
BHUPYCOJIOTHYECKHX, OaKTEPUOIIOTUYCCKUX, TCHETHYC-
CKHX W JPYTUX) TMOCIe MPOBEACHUs BCKphITHA. Hauu-
Has ¢ 2017 r. otyersr JIOIIAB cocraBnsgrores mo maH-
HBbIM UCTOPUU POJIOB U, COOTBETCTBCHHO, MYOIUPYIOT
oruetel MUAILL JIO.

PE3YNbTATbl NCCNEOOBAHUSA

[lo naHHBIM OTYETHOM JOKYMEHTALMU COCTABJICHA
JarpaMa 4acTOThl BBISIBIICHHS «THUTIOKCHH ILIONAY —
BHYTpHYTpOOHOH rumokcuu, P20, achukcuu npu po-
nax, P21 (puc. 1).

BuyrpuyTtpodnas runokcusi (P20), achukcus mpu
pomax (P21) — cuMmTomMarnyeckwe IUATHO3BI, 00b-
SIUHSIONIUE TIETYI0 TPYIITY MaTOJIOTHYECKHX COCTOSI-
HUH, MPUBOJAININX K TepUHATaIbHBIM ToTepsiM. Crona
BXOIAT M OCTpas THUIOKCUS (IpexJIeBpEMEHHAs OT-
ClIOliKa HOPMaJIbHO PACHOJOKEHHOW TUIAIlEHThI, BbI-
naJieHue TeTelb IMYyMOBUHBI M T. J.), U XPOHUYECKas
TUTIOKCHS (BHE 3aBUCUMOCTH OT €¢ MPUYHMHBI), U BCE
HEJIMarHOCTUPOBAHHbBIE COCTOSIHUS (B TOM YHWCIIC WH-
(heKIIMOHHBIE TIOPAKEHWs1), BHI3BABIIME IEpUHATAIb-
Hble Totepu. COOTBETCTBEHHO, YeM Oojiee TOaPOOHO
WCCIIENyeTCsl TOCIHIe/l W TUIOJ/HOBOPOXKICHHBINA, TEM
yaie BBISIBJISCTCS WCTHHHAS NPUYMHA TUOEIH, OC-
HOBHBIM KJIMHUYECKUM CHMIITOMOM KOTOPOH ObLIH
TUITIOKCUSI U aC(UKCHSL.
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Puc. 1. Yacrora BbiiBneHUsi BHyTPpMYTPOGHOI rMMOKCMMU M acPUKCUM KakK NPUYMHBI NepUHaTanbHoi rméenn nnoga B 2006-2018 rr.
JIOMNAB — JleHnHrpaackoe obnactHoe natonoroaHatomuuyeckoe 6opo, MUALL CM6 n JIO — MeauumHckne MHGOPMaLUOH-
Ho-aHanuTu4yeckue ueHTpbl CaHkT-lMeTtepbypra u JleHuHrpaackow obnactu
Fig. 1. The frequency of detection of intrauterine hypoxia and asphyxia as the cause of perinatal delivery of the fetus in

2006-2018. LRPB — Leningrad Regional Pathological Anatomical Bureau, MIAC St. P. and LR — Medical Information
and Analytical Centers of St. Petersburg and the Leningrad Region
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Puc. 2. CoBokynHas 4acToTa cnyvyaeB, B KOTOPbIX MPUMUMHA CMEPTU HE YKasaHa, u auarHo30B P20 u P21 no gaHHbIM MeaULIMHCKUX
MHdOopMaLMOHHO-aHanuTHYecknx LeHTpoB CaHkT-MNeTep6ypra u JleHuHrpapckoi o6nactu (MUAL, CMN6 un J10)
Fig. 2. The cumulative frequency of cases in which the cause of death is not indicated and diagnoses P20 and P21 according
to the Medical Information and Analytical Centers St. Petersburg and Leningrad Region (MIAC St. P. and LR)
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Puc. 3. Yactota BbiiBNeHUS BHYTPUYTPOOHOro MHPMUUPOBAHMA KaK MPUYMHbI NepuHaTanbHoi rmbenu B CaHkT-MeTepbypre
1 JleHUHrpaackom obnactu
Fig. 3. The frequency of detection of intrauterine infection as a cause of perinatal death in Saint Petersburg and the Leningrad

Region

B odummansaeix oruerax MUAILL CII6 u JIO
KOJIMYECTBO BEpU(UIIMPOBAHHBIX JMUAarHO30B BCETNA
MeEHbIIIE OOLIET0 KOJMUYECTBa IMEPUHATAIBHBIX CMEp-
Teil. [leno B TOM, 4TO MpH BBIMHCKE M3 CTalMOHApa
B psAle CiydyaeB IpPUYMHA IEPUHATAJIBHON MOTEpU
He yKasblBaeTcs. B pesynbpraTe HIMPOKOTO HCIIONB30-
BaHMs JuarHoza «BHyTpuyTpoOHas rubenb muoma»
(MKB-10: 036.4), aHanu3 NpUYUH MEPUHATATBHBIX
MOTeph HA OCHOBaHMU OTYETHBIX (opMm Ne 32 3Haum-
TenbHO 3arpynusercs. [IpuumHa cmepTH He ykasaHa
MPUMEPHO B TIOJIOBHHE CIy4aeB, B OT/ICIBHBIC TOJbI
JlaHHBIN Moka3arenb npesbiman 60 %. CooTBeTCTBEH-
HO, YacTOTa MAaTOreHETHYECKUX IUarHo3oB «BHyTpu-
yrpobHas rumnokcus» (P20) m «Achukcus B pomax»
(P21) m cayuaes, rme mpHYMHA CMEPTH HE YKa3aHa,
3a aHAJIM3UPYEMBIH TEPHO]] COCTABIISET, B PsJIE JIET,
oomee 80 % (puc. 2).

YacToTa BBISBICHUS BHYTPHYTPOOHOTO HHPULIUPO-
Bannsg (BYW) kxak mpHUYMHBI MTepUHATAILHON TOTEPH

10 JaHHBIM OTYETHOH JOKYMEHTAIIMU TIPEICTaBICHA
Ha puc. 3.

[Tocne pogopaspenieHus Bce MOCHIE bl U TUIOIbI/HO-
BOPOXKJICHHBIE OCHOBHOW TPYTIIBI OBUTH HCCIIEIOBAHBI
B JIOIIADB. Pe3ynbrarsl THCTONOTHYECKOTO HUCCIIEI0BA-
HUS TIOCJIEIOB POJMJIBHUI] OCHOBHOM M KOHTPOJIBHOM
IpyIn MpeacTaBieHbl B Tadm. 1.

[lpyuvHa mepuHaTaBbHOW TMOTEpH ObLIa YCTaHOB-
JIeHa y BCeX TMalMeHTOK (Tabm. 2). Y wacté Jerei,
[0 3aKJIFOYEHUIO I1aTOJION0AHATOMHYECKOIO HCCIIeI0Ba-
HUS, UMENIa MECTO COUCTAHHAsl MAaToJOTHs, B OCHOB-
HOM BCTPEUANIOCh COBMEIICHUE BPOXKACHHBIX IMOPOKOB
pa3BUTHS U TE€HEPAIM30BAHHON BUPYCHOH WH(EKIHH,
PIC-cumnpoma u BpoKICHHOM HH(EKITHN, COOTBETCTBEH-
HO, cymMMa cirydaeB cocraBuia Oombie 307 (100 %).

Uactora BBISIBJICHUE MHKPOOHBIX areHTOB B TIO-
ciele MAlMEHTOK OCHOBHOW M KOHTPOJIBHOM Tpym,
a TaKkKe MPH HCCIENOBAHWH TLIOJA/HOBOPOXKICHHOTO
npeacTaBieHa B Tabm. 3.
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Pe3ynbraTthl rMCTONOrMYECKOro MCCneaoBaHMs NOCNEA0B POANIbHUL, OCHOBHOM W KOHTPOBLHOM rpynn
The results of histological examination of the placenta of puerperas of the main and control groups

Tabnuya 1 / Table 1

OcuoBnast rpynma / | KonrponsHas rpymma / Craructuueckas
Tlokazatenu / Indicators Main group Control group 3HAYUMOCTD /
(n=307) (n = 357) Statistical significance

¥* = 176,45;
HopmaneHoe cTpoenune / Normal structure 24 (7,8 %) 203 (56,9 %) »=0,000
Bocxonsmee nnpunuposanue / Ascending infection: 144 (46,9 %) 45 (12,6 %)
* nepBoii crenenu / first degree 32 (10,4 %) 25 (7,0 %) x> = 110,40;
* BTOpOH creneHu / second degree 37 (12,1 %) 11 (3,1 %) p=0,000
* TpeTbell crenenu / third degree 75 (24,4 %) 9 (2,5 %)
I'emaroreHHoe HHOHUIIEPOBAHHE / o 0 ¥ =74,01,
Hematogenous infection 115 (37,5 %) 34.0,5%) p=0,000
BupycHo-6aktepuanabHoe HHOHUITUPOBAHHE / o o = 86,43;
Viral-bacterial infection 37(12,1 %) > (14%) p=0,000
XpOHI/I.LICCKaSI TUIALCHTAPHAS HEAOCTATOYHOCT, BCETO: / 161 (52,4 %) 103 (28,9 %)
Chronic placental insufficiency, total

2 — .

* KOMIeHcHpoBaHHas / compensated 41 (13,4 %) 8 (19,1 %) X 7100(1)663,
 cyOkoMIeHcupoBaHHas / subcompensated 48 (15,5 %) 33.(9,2 %) =5
* nexoMreHcupoBaHHHas / decompensated 72(23,5 %) 2(0,6%)
Ocrpast MaleHTapHasl ¥ MyNOBUHHAS HEJJOCTATOYHOCTD / o N y’=4723;
Acute placental and umbilical cord insufficiency 43 (14.0%) 2 (0,6 %) p <0,000

MNpuunHa NepuHaTanbHOM NOTepyu B OCHOBHOW rpynne
Cause of perinatal loss in the main group

Tabnuua 2 / Table 2

Mpuanna / Cause Bcero neteii / [Ipouenr /
p Total children (n = 307) Percent
WNudexnuonnas natonorus, B ToMm gncie: / Infectious pathology, including: 172 56
» BupycHas uHpeknus / viral infection 93 30,3
» OaxtepuanbHas uHdekuus / bacterial infection 60 19,5
* BUpycHO-OakTepuanbHas nHpekuus / viral-bacterial infection 19 6,2
I'unokcuyeckast KapMONaTHs BCISACTBUE XPOHNYECKON MIIALCHTAPHOI HEI0CTATOYHOCTH /
. . . . . 34 11,1
Hypoxic cardiopathy due to chronic placental insufficiency
OcTpas ceppeuHasi HEAOCTaATOYHOCT / 44 143
Acute heart failure ’
PecnimpaTopHbIil AUCTPECC-CHHJPOM U HEJJOHOLUIEHHOCTD /
. 22 7,2
RDS syndrome and prematurity
BpoxaeHHbIe TOPOKY pa3BUTHS /
. . 29 9,4
Congenital malformations
Toxcuueckoe mopaxxeHue miojia / 3 |
Fetal toxicity
Ponosas TpaBma / Birth injury 3 1
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Tabauuya 3 / Table 3

YacToTa BbisSIBEHUS MHDEKLMOHHBIX BO3byauTeNnei npu nccnefoBaHum nocnena U/mnu nnoga (HOBOPOXAEHHOMO) MALMEHTOK

06cnefoBaHHbIX rpynmn

The frequency of detection of infectious pathogens in the study of the placenta and / or fetus (newborn) of patients

in the examined groups

Bos6yuren / OCHOBH.aSI rpynmna / KonrtponpHas rpymnna / Craructuueckas
Infectious pathogen MalE group Contr_ol group 3HATUMOCTD /
(n=307) (n=1357) Statistical significance
Human herpesvirus 1 44 (14,3 %) 30 (8,4 %) x> =34,95; p=0,000
Human herpesvirus 2 7 (2,3 %) 64 (17,9 %) = 51,69; p=0,000
Cytomegalovirus 35 (11,4 %) 3 (0,8 %) = 51,69; p=0,000
Ureaplasma parvum 31 (10,1 %) 8 (2,2 %) 1= 6,68; p=0,009
Mycoplasma hominis 31 (10,1 %) 1 (0,3 %) ¥ =12,51; p=10,000
Chlamydia trachomatis 23 (7,5 %) 1 (0,3 %) ¥ =435 p=0,037
RNA virases (nfluensa. parainfuensa) 308%) 0 ¥ =718 p =003
Primate erythroparvovirus 1 6 (2,0 %) 0 ¥ =722; p=0,038
Toxoplasma gondii 5 (1,6 %) 0 v’ =4,93; p=10,026
Bakrepuanbhas nnpexuus / Bacterial infection 153 (49,8 %) 45 (12,6 %) x*=152,31; p < 0,000

OBCYXAOEHUE MNONYYEHHbIX PE3YJIbTATOB

BoapmMHCTBO aBTOPOB BBIIEISACT MSATH OCHOBHBIX
MIPUYUH TIEPUHATAIBHBIX MOTEPh: THITOKCHS/ac(UKCHS
¥ ee TOCIEACTBHS, BPOXKACHHBIE TOPOKHA Pa3BUTHS,
pecnuparopHbie Hapyiienusi, BYU u pojoBbie TpaBMbl
[4, 7, 17, 26, 28], COOTBETCTBEHHO, UMEHHO 3TH TPH-
YUHBI COCTABJISAIOT OOJBIIMHCTBO COITIACHO OTYETHOM
nokymentanun «®opma Ne 32 (romosasi)».

B Canxkr-IletepOypre n JleHmHTpamckoit obmactu
B 2006-2018 rr., mo mamaeiMm MUWAILI, Bemymmmm
MpPUYUHAMH TICPUHATAIBHONW THOEIH ONPEICIIsINCh
BHYTpUYTpOOHAsi THIOKCUS W ac(UKCUS TMPH pojmax
(P20, P21), To ectb He 3a00jcBaHUSA, a CHMIITOMATH-
geckue coctosams. K cokaileHnto, MpoBOANTh aHAN3
W JIeJIaTh BBIBOJBI Ha OCHOBAHHWHU IOJOOHBIX OTYETOB
HEBO3MOXXHO, TaK KaK NPUYMHON BHYTPUYTPOOHOU T'H-
MOKCHHM M aC(UKCHU MPHU POJaX MOTYT OBITH CaMble
pasHple 3a00JIeBaHM: XpOHWYECKAas IUIalleHTapHAs
HenocrarouHocts (XIIH), wmH)exmmonHoe mnopaxe-
HUE TUIOAA U TOCHeNa, MPeKIACBPEeMEHHAs OTCIOWKa
HOPMAJIbHO PACIIOJIOKCHHON IUTALICHTBl BCJICICTBHE
TsoKenmo mpeskiamricut u 1. 1. [23]. TlogoOHble
0COOCHHOCTH BEACHHSI TOCYIApPCTBCHHOW OTUYCTHOM
JOKYMCHTAIIMM 3HAYUTEIHHO 3aTPyAHSIOT —aHalu3
MEPUHATANLHBIX TIOTEPh U MPOBEICHUE KOMILIEKCA
Mpo(UIAKTHYECKUX Mep, B TOM YHCJIE Ha Trocyaap-
cTBeHHOM ypoBHe. K mpumepy, no ganasiM MUALL
CII6 u JIO 3a 2016-2018 rr., 9acToTa CUMITTOMATH-
YecKoro auarHoza «BHyTpuyTpoOHas rumokcus» P20
n «Acoukcus B pomax» P21 u ciyuaes, rae mpu-
YUHA CMEpPTH HE yKazaHa, cocTtaBuiu noutu 90 %.
[Tokazarenn «HEOOBSICHCHHBIX» AaHTCHATAJIBHBIX IIO-

TEeph MOCTAaTOYHO BBICOKM He Toipko B CII6, JIO
u Poccuiickoit denepaunu, HO U BO Bcem mupe [33].
Tak, ecau Iuar€Hos OCHOBAH TOJIBKO HA KIMHUYECKHX
TMAHHBIX, MPUYUHA THOENN He yKa3piBaercs B 42 %,
moce mpoBeaeHus ayroncu — B 17-50 %, mpu sTom
ABTOPBI CXOAATCS B TOM, YTO 2/3 KIMHHYECKH HEsiC-
HBIX TMOTEPh IUIOAA HAXOOAT OOBSCHEHHE INPH IPOBE-
JIGHUM BCKPBITHUS M HUCClenoBaHus mociuena [5, 38].
IIpu nanpHEiIIeM COBMECTHOM aHAJIM3E MOJIYYEHHBIX
pe3ysbTaToB aKkylepamMd U MopdororaMu NpUUUHY
CMEPTH MOXXHO HJICHTU(HUIMPOBATH B IOJABIISIOIIEM
OompmmHCTBEe CcitydaeB [38]. JlaHHas mpoOiema yxe
MOAHUMAJIACh PSAIOM AaBTOPOB, KOTOpbIE YyKa3blBaJIN
Ha HEBO3MOXXHOCTh MCIOJIH30BATh CTATUCTUYECKHE OT-
YeThl AJISl aHAJIM3a MPUYUH CMEPTHOCTU M Pa3paboTKu
npopUIaKTUYECKUX MeEp, a TakkKe Ha HEOOXOAUMOCTh
IIPUMEHEHUS] KOMIIJIEKCHOTO IOJX0Aa B ONpEeNICHUN
IIPUYMHBl CMEPTH, B YaCTHOCTH, MCIOJIb30BaHUE JaH-
HBIX [1aTOJIOTOAHATOMHUYECKOT0, OaKTEPHOIOTHYECKOTO,
MMMYHOTHCTOXUMHMUYECKOTO M JPYTMX MCCIETOBAHUH,
C JaJbHEHIINM NPOBEACHUEM CHUCTEMAaTHYECKOro aHa-
m3a [5, 16, 35, 36].

3a aHaNM3WPYEMBI TIEPUOJ] YacTOTa ONpPENEICHUS
BYWU xak npuunHbl THOCTH B MEPUHATAIBHOM IMEPUO-
ne B CII6 npakThuecku HE HM3MEHWIIACh, COCTaBIISS
or 1 no 12%. B JIO pannas nartojorusi mperepie-
Ja 3HauuTeIbHbIE M3MEHeHWs: 3a 10 jeTr mpou3ouio
MIEPEOCMBICIICHUE POJH BHYTPHYTPOOHBIX WHQEKITH,
COOTBETCTBEHHO, MX BBISBJICHHE BBIPOCIO MPUMEPHO
B 10 pa3, cTaB Beayllel NPUUYUHON KaK MEPTBOPOXKIe-
HUS, TaK W paHHeW HeoHaranpHOW THOenu. CormacHo
MHPOBOH TEHIEHIINHU, U3MEHWICS TIOAXOM K TPAKTOBKE
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U JUarHOCTHKE Psiia COCTOSHUM (apUTMMH, CEpIIeUHON
HE/IOCTAaTOYHOCTH, BPOXKJIECHHBIX TIOPOKOB CEP/IIa), IO~
SIBUJICSI IOCMEPTHBIN AUMarHO3 «BUPYCHBIN aHTpaIbHbII
MHUOKApAUTY», OOBICHSIOMHUN TIOpakeHHEe BOAUTEINS
pUTMa B MPaBOM MpPEICEepIuU pa3IuYHbIMU BUPYCaMU:
Human herpesvirus 1, 2, Cytomegalovirus, Primate
erythroparvovirus 1, Enterovirus [2, 15, 18, 34].
MeTtonmonorusi TUarHOCTHKH BHYTPHUYTPOOHBIX MHO-
KapauToB Obiia paspaborana B JIOIIAB w mmpoxo
BHEJPEHA B MPAKTHUKY BCEX IMMATOJOTOAHATOMHYECKUX
otrnenenuit JIO. 3a nocnennue 2 roma yactoTa BCTpe-
4aeMOCTH BHYTPUYTPOOHBIX WH(EKINH KaK TMPUIHHBI
TIepUHATAILHON TOTEepH CHU3WIACh B 3 pasa. [laHHbIid
(daKT MOKHO OOBSCHUTH BHEAPCHUEM CHCTEMBI BBISIB-
neHus (oOcnenoBanue OEPEeMEHHbBIX HA HAIWYHUE aHTH-
ten Kk Bupycam H. herpesvirus 1, 2 u Cytomegalovirus,
C OIpeleleHneM WHAEKCAa aBUAHOCTH) W JICUCHHS
(Bo II TpumecTpe) BBISBICHHOH WHQEKIMH, B YacT-
HOCTH, Yy NAI[MEHTOK, TOCIUTAJIU3HPOBAHHBIX B OT-
JISJICHUEe TaroJoruu OepeMeHHocTH JIeHMHTpajcKoi
oOmactHOW KnmHWYeckoW OonbHHIEBI. B CII6 meTo-
JTUKa JUAarHOCTUKA MHOKapIWTOB, B YAaCTHOCTH, BH-
PYCHBIX, HE BHEJIPEHA, COOTBETCTBEHHO JMATrHOCTHKA
JTAHHOM TaTOJIOTHM BCTPEUYAETCsl 3HAYMTENIBHO PEKe,
YTO MPENSATCTBYET MPUHSATHIO OPTraHU3AI[MOHHBIX Mep
M0 CHIDKEHUIO TPEIOTBPATHUMBIX MEPUHATAIBHBIX I10-
Tepb MH(EKIMOHHOTO TeHe3a.

[To nanHBIM OUIMATEHOTO OTYETA OLIEHUTH BKJIA]
KOHKPETHOTO BHpYyca U KOHKPETHOM JIOKaJIU3aluu
MOpakKeHUsI B TeHE3 TepUHATAIBHBIX TIOTEPh HEBO3-
MOXHO. Jleno B OCOOEHHOCTH COCTaBJICHHS OTYETa,
B KOTOPOM €CTh BO3MOYKHOCTH YKa3aTh TOJBKO OJIHO
KOHKpETHOE 3a00JieBaHHe MpHYEM, HEOOXOOUMO Cje-
JaTh BBIOOD, YTO UMEHHO Oy/leT yKa3aHO: KOHKpeTHas
STHOJIOTHS WM YTOYHEHHas JoKanmu3amus. B ciaydae
MOJPOOHOTO MCCIIEOBAHUS C TOYHBIM OTpEAeTICHHEM
JIOKaIM3alui U BepH(UKAMH OJHOTO (MJIM HECKOJb-
KHX) BO30yIUTENs] HET BO3MOXKHOCTH OTpPaxkaTb 3TH
nmaHHble B otdere. ClieoBaTenbHO, NPU AMArHOCTH-
KE€ COUYETAaHHOTO BHUPYCHO-OaKkTepHaabHOTO (C BEpH-
¢dukanueil 2 BUPYCOB M OAaKTEpHU) MOPAKEHUS JIBYX
(umu Tpex) opraHoB B orTyere OyaeT 3adMKCHPOBAHO:
«BHyTpuyTpOoOHast WH(EKIMS HEYTOYHEHHAs», XOTA
MHOTHE aBTOPBHI TOAYEPKUBAIOT BaXXHOCTH JIMArHO-
CTUKM UMEHHO COYETaHHOTO BHPYCHO-OaKTepHaIbHO-
ro MOpakeHHs Kak (paKTopa, YXyAIIAIOMIEro MPOTrHO3
[9, 11, 29]. K HemocTtatkam O(QHUIMAIBHBIX OTYETOB
TaKXKe OTHOCHTCS W TO, YTO BHYTPHYTpPOOHAs ITHEBMO-
HUS — WHQEKIMOHHOE 3a00JIeBaHNe, MPUHAIJICKAIICE
rpymie «PecnimparopHbie HapyIIEHU», a 3TO TPUBOAUT
K HEIOOIICHKE BaKHOCTH MH(EKIMOHHOTO (haKTopa.

I'emarorenHoe BHpPYCHOE U BOCXOJsIiee OakTe-
puaJibHOe WH(UIIMPOBAHWE IOCIEAA TI0 JaHHBIM
THUCTOJIOTUYECKOTO HCCIIEoBaHus B 4 pasza daiie

OBUTO BBISIBIICHO B OCHOBHOW TpyIIie, YTO COIJIacy-
€TCsl ¢ JaHHBIMH TIPOBEJCHHBIX pPaHee HCCIIETOBAHUMA
[8, 9, 14, 24, 32, 37]. Ilpu sTOM clemayeT OTMETHUTH,
YTO JAHHBIC HACTOSIIETO MCCICAOBAHUS MPOTHBOpPE-
yar naHHbIM odunmanbeHol craructuku MUALL CII6
u JIO u comacyrorcs ¢ ganHsiMu JIOITAB. Takum
o0pa3oM, NP COYETaHNH OAKTEPHAILHOW M BHPYCHOM
nH(EKIMU T0ciela KpailHe BBICOK PUCK (DaTaibHOTO
MCX0Jla, HauOoJee BEPOSTHBINA CIICHAPUI 10 JaHHBIM
MaTOJIOTOAHATOMHYECKOTO HCCIICIOBAHUS MIPHCO-
eNMHCHUE OaKTepUaThbHOW WH(MEKITMH K WUMEIoIEeMY-
Csl BUPYCHOMY TOPaXCHHIO TUTANICHTHI. Pe3epBoM CHU-
JKEHUS TIEPUHATANBHBIX TOTEPh SBISETCS MPOBEACHHE
OEpEeMEHHBIM W3 TPYIIBl PUCKAa BHPYCOIOTUICCKOTO
uccinenosanus B [ u Il Tpumectpax OepeMeHHOCTH
1 0aKTepHOJOTHYECKOTO HCCIIEOBaHUS — IOCeBa
13 IepBUKaJIbHOrO KaHana Ha ¢uopy — B III Tpume-
Tpe OepemenHoctu. XIIH B ocHOBHOI rpynme Obuia
JIUarHOCTHPOBaHA IOYTH B J[BAa pa3a 4alle, OJHAKO
B OOJBIIMHCTBE CIIy4aeB OHA COYETallach C OaKTepH-
AITBHBIM W/WJIA BUPYCHBIM WH()HUIIMPOBAHUEM ILIAICH-
THI, UTO COIVIACYETCs C JAaHHBIMU paHEE MPOBEIACHHBIX
uccieoBaHuii [5].

W3 MHKpOOHBIX areHTOB, BBIACICHHBIX IPU HCCIIe-
JIOBaHUH ITOCJIeNa M IUIoAa, HanboJjee 4yacTo ObUIH 00-
HapyxeHsl: H. herpesvirus 1, Cytomegalovirus, Toxo-
plasma gondii, Chlamydia trachomatis, Ureaplasma
parvum / U. wurealyticum, Mycoplasma hominis /
M. genitalium n GakTepHalbHBIC areHTHI, BBI3BIBAO-
e pasinyHble WH()EKIHOHHBIE MPOIECCHI, BIUIOTH
0 OaKTepHabHOTO cercuca HOBOpoxkaeHHOTO (P36),
YTO COBHAJACT ¢ JaHHBIMU MHOTHX aBTOpoB [1, 6, 10,
13, 20, 27, 31].

3AK/NIOYEHUE

B pesynbprate mpoBeAEHHOIO aHalIM3a COCTOSHUS
nociesia ¥ IaToNIOTOAHATOMHYECKOTO HCCIIEIOBAHUS
TUI0/1a/HOBOPOXKJICHHOTO MOYKHO CJeNlaTh BBIBOA, YTO
OpUYMHONW OoJiee TOJOBHUHBI CIyyacB IEpUHATANb-
HBIX TIOTE€Pb Y KCHIIMH, POAUBIIMX B MEIMLIMHCKHX
yupexnaenusx CII6 u JIO B 2009-2018 rr. sBusercs
WH(EKIIMOHHAS TTIATOJIOTUS: BUPYCHAsl, OaKTepruaibHas
U BUpYCHO-OakTepualibHasi, a He BHYTPUYTpPOOHas THU-
MOKCHsI/acPUKCHS TIPUA PoliaX, KaK TIIACUT OpUIHAIb-
Has craructuka MUAILL CII6 u JIO. B cBsizu ¢ 3THM
OCHOBHBIM HAalpaBlicHHEM MPOQUIAKTUKH TepUHa-
TaJbHBIX ITOTEPh MOYKHO CUMTATh CBOCBPEMEHHOE BbI-
SBJICHUE U JIeYeHHE MH(EKIHMOHHON MaToJIOoTruu.

OOMNOJIHUTENIbHAA MHOOPMALUA

Bxaan aBropoB. Bce aBTOpbhl BHECIH CYIIECTBEHHBIHN
BKJIQJ B Pa3pabOTKy KOHIICHIIMH, MPOBEACHUE HCCIICIOBA-
HUS ¥ TIOATOTOBKY CTaThH, MIPOWIH U OMO0PWIH (PHHATBHYIO
BEPCHIO TIepell IyOIuKaIie.
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HUcrounuk ¢unHancupoBanusa. ABTOpbl 3asBISIOT
00 OTCYTCTBMM BHEIIHETO (PMHAHCHPOBAHMUS IIPU TIPOBEJIC-
HUM HCCIIEIOBAHMS.

Konduukr uHTEpecoB. ABTOPHI 3asABIAIOT 00 OTCYT-
CTBHM KOH()IUKTa MHTEPECOB.
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AHHOTAUNA

AxkTtyanbHoCTb. OfMH M3 K/IHOYEBbIX TPAHCKPUMLMOHHbBIX PErynsaTopos, Oonpeaensiowmx yCTOMYMBOCTb OpraHmn3mMa K FMnok-
UK, — TUNOKCUSA-UHAYUMbenbHbIn dakTop HIF-1a. YcTOMUMBOCTL OpraHM3ma K rMnokcum onpenensieT u ycTOMYMBOCTb K ApY-
'MM KPpUTUYECKU 3HAYNUMbIM BO3,D,€I7ICTBI/IFIM (Fl/ll'lepTepMVIFI, rmnoTepmus4, rmnep6apm, MOHM3UPYOLLEE U3nyyeHne, XuMmdeckme
BewecTBa M Ap.). OLHAKO KONMMYECTBEHHOW OLEHKM 3TOr0 BAMSIHUS B M3YUYEHHOM NuTepaType 0BHApYXWTb He YyAaNnoChb, YTO
MOCNYXWUNO OCHOBAaHWEM A5 BbINOJHEHWUS OAHHOMO MUCC/IeA0BaHuS.

Llenb — ouEeHUTb 3HaYeHWe YPOBHS SKCMPeCccun runokcus-uHayumnbenbHoro daktopa HIF-1a B pa3nnyHbix TKaHsx nabopa-
TOPHbIX XMBOTHbIX A1 MOBbILUEHUS YCTOWYMBOCTU XKMBOTHBIX K BO3LEMCTBUIO SKCTPEMAbHOW rMnepTepmMum.

Marepuansl u MeToabl. VccnenoBaHve BbIMONHEHO Ha 6ecnopoaHbix Benbix 1abopaTopHbIX KpbiCaX, MOAYYEHHbIX U3 MUTOM-
Huka «Pannonoso», maccoi 180-220 r. NMpenBaputenbHo nabopaTopHbie KpbiChl ObLIM TECTUPOBAHbI HA UHAMBUAYANbHbIN
YpPOBEHb YCTOMUMBOCTHU K runeptepmun (40 ocobeit), 4yTo N03BOANNO CHOPMUPOBATL IKCMEPUMEHTANIbHbIE TPYNMbl U3 BbICOKO-
YCTOMYMBBIX U HU3KOYCTOMUYMBBIX K IKCTPEMANIbHBIM BO3LEMCTBUAM XXMBOTHbIX. YCTOMYMBOCTb K TMNepTEPMUM ONpesensnv no
CKOpPOCTM HapaCTaHUa pekTanbHOM Temnepatypbl Npu 20-MUHYTHOM BO3ayLWwHOW runeptepmum (40 °C). Bbinn chopmmpoBaHsbl
4 rpynnbl N1a6OpPaTOPHbIX XMBOTHbIX (N0 ABE C BbICOKOW M HWU3KOW YCTOMYMBOCTbIO), MONOBMHA M3 KOTOPbIX MoABepranach
BbIPaXXEHHOW runeptTepMun. Y BCeX XXMBOTHbIX OTOMpanu buonoruyeckuii Matepman (LenbHas KpoBb, M1a3Ma, TKaHu cepaua,
neyeHu, Moyek, roNOBHOrO Mo3ra), B kotopoM MeTogom Real-Time-PCR onpepensnu skcnpeccuto reHos HIF-1a n TSPO
(reH «ooMaluHero xo3saicTBa»). M3 uccnepyemoro mMatepuana Bblgensnv totanbHyto PHK mMeTogom adduHHOM copbuun Ha
yactuuax cunmkarens. CratucTuyeckyo o6paboTKy NoayYeHHbIX AaHHbIX OCYLLECTBASAN METOAOM AUCNEPCUOHHOIO aHanun3a
ANOVA.

Pe3synbTatbl. YCTaHOB/IEHO, YTO YpPOBEHb YCTOMYMBOCTU XXMBOTHbIX K TMNEpPTEpMUU OMpedensieTcs UX reHeTM4ecKnuMu 0cCo-
6eHHoCcTaMU. [lake B TepMOKOMMOPTHbIX YCNOBMAX 3Kcnpeccus reHa TSPO KMBOTHbIX C BbICOKMM YPOBHEM YCTOMYMBOCTH
K TMNnepTepMMM C BbICOKOM CTENEeHbI0 4OCTOBEPHOCTU OTMYANACh OT TAKOBOM Y KHU3KOYCTOMUMBBIX XMUBOTHbIX». AHanu3 peak-
LMK CUCTEMBI TEHOMHOM perynsuum Ha 3KCTpeMasibHoe BO34eMCTBME NOoKasas, YTo OHO B 1,6-2 pa3a noBblilWaeT 3KCMpPeccuio
reHa TSPO BO BCeX TKaHNX, HE3aBMCMMO OT YPOBHS YCTOMYMBOCTM XMBOTHbIX. [nsi reHa HIF-1a obHapy>XeHbl aHaNOrM4yHble
3aKOHOMEPHOCTH, HO BbIPAXXEHHOCTb MX MPOSIBNIEHUI MMeeT 6onee cywecTBeHHbIM (B 1,5-2 pasa ong TepMOKOMPOPTHBIX
ycnoBuii n B 1,6-2,3 pasa AN ycnoBuid runepTepMmumn) u AOCTOBEPHbINA XapakTep.

3akntoueHue. OCHOBHbIM OpraHoM, 06ecneynBaloLLmMM BbICOKUIA YPOBEHb YCTOMUMBOCTU K TUMOKCUM U TUMEPTEPMUM, CBSA3AH-
HbIM C 6a30BoM (B yCN0BUSAX TepMokoMdopTa) akcnpeccueit HIF-1a, sBnseTcs ronoBHOM MO3r. JKcnpeccus B HeM reHa HIF-1a
6onee yem B 300 pa3 npesbiwaeT 3kcnpeccuto reHa TSPO. BTOpbIM MO 3HAaYMMOCTWM OPraHOM CYMTAETCs MnedeHb. Bbicokuit
ypoBeHb 63a30BOI 3KCMpeccun TpaHCKpunumoHHoro daktopa HIF-1a B noBcefHEBHbIX (TEPMOKOMMOPTHBIX) YCNOBUAX MOXET
6bITb NPEANKTOPOM BbICOKOTO YPOBHS YCTOMYMBOCTM AAHHOTO XKMBOTHOMO K rMMepTepMum.

KnioueBble cnoBa: runeptepmMus; TMNOKCUA-UHAYLUMOENbHbIN GaKTOp; MHAMBUAYaNbHbIA YpPOBEHb YCTOWYMBOCTH;
Real-Time-PCR.
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ABSTRACT

BACKGROUND: One of the key transcriptional regulators that determine the body’s resistance to hypoxia is the hypoxia-
inducible factor HIF-1a, the study of the role of which in the body’s resistance to extreme influences can justify new
directions in medical technologies for its increase. The body’s resistance to hypoxia largely determines the resistance to
other critically significant influences (hyperthermia, hypothermia, hyperbaria, ionizing radiation, chemicals, etc.). However,
it was not possible to find a quantitative assessment of this effect in the literature studied by us, which served as the
basis for this study.

AIM: To assess the role of the level of expression of the hypoxia-inducible factor HIF-1a in various tissues of laboratory
animals in increasing the resistance of animals to the effects of extreme hyperthermia.

MATERIALS AND METHODS: The study was carried out on outbred white laboratory rats obtained from the Rappolovo
nursery weighing 180-220 g. For the study, preliminary laboratory animals were tested for an individual level of re-
sistance to hyperthermia (40 animals), which made it possible to form experimental groups from highly resistant and
low resistant to extreme animal influences. The definition of resistance to hyperthermia was carried out by the rate of
increase in rectal temperature in animals during 20-minute air hyperthermia (40°C). 4 groups of laboratory animals were
formed (2 each with high and low resistance), half of which were exposed to a pronounced adverse effect of hyperther-
mia. Biological material was taken from all animals (whole blood, plasma, tissues of the heart, liver, kidneys, brain), in
which the expression of the HIF-1a and TSPO genes (housekeeping gene) was determined by the Real-Time-PCR method.
Statistical processing of the obtained data was carried out using the ANOVA analysis of variance.

RESULTS: 1t has been established that the level of resistance of animals to hyperthermia is largely determined by
their genetic characteristics. Even under thermocomfort conditions, the expression of the TSPO “housekeeping” gene
in animals with a high level of resistance to hyperthermia differed with a high degree of reliability from low-resistant
animals (in the kidneys, liver, and brain, on average, by 40-60%; in the heart, by 25%). The expression values of this
gene, determined in whole blood or plasma, make it possible to differentiate groups of animals according to the level
of resistance to hyperthermia. A similar relationship between animals with high and low resistance is also observed in
tissues obtained immediately after thermal exposure.

CONCLUSIONS: The main organ that provides a high level of resistance to both hypoxia and hyperthermia associated with
the basic (under thermal comfort conditions) expression of HIF-1a is the brain. The expression of the hypoxia-inducible
factor in it is more than 300 times higher than the expression of the “housekeeping” genes. The second most important
organ is the liver, in which HIF-1a expression activity is more than 15 times higher than the expression of “housekeeping”
genes. Under conditions of hyperthermia, low-resistant animals show a compensatory-adaptive reaction associated with
the activation of hypoxic defense mechanisms in blood cells, kidneys, and liver, in the absence of such a reaction in the
tissues of the heart and brain. Animals highly resistant to hyperthermia were characterized by a significant (30 times)
increase in the relative activity of HIF-1a expression mechanisms in blood cells, 2.5 times in liver cells, and a decrease
in expression by 25% in the kidneys and almost 2 times in brain tissues. A high level of basal expression of the tran-
scription factor HIF-1a under everyday (thermocomfortable) conditions may be a predictor of a high level of resistance
to hyperthermia in a given animal. Probably, to increase the body’s resistance to extreme impacts, it is advisable to
use medical technologies that increase the level of HIF-Ia expression in everyday (thermocomfortable) conditions in key
tissues — the brain, liver, and myocardium.

Keywords: hyperthermia; hypoxia-inducible factor; individual resistance level; Real-Time-PCR.
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AKTYAJNIbHOCTb

B wccnemoBaHny akTuBanMM TeHHOM wH(OpMa-
[IUH, CBS3aHHOW C TeHAMHU-PEryIsATopamH, HanOojee
IIMPOKO HCIOIB3YETCS METOJ COIOCTABJIEHUS C JKC-
MPECCUENl I'€HOB «JOMAIHEro XO35AKUCTBa», KOTOPBIE
SIBIISTFOTCSI BBICOKOKOHCEPBATUBHBIMUA U CTaOWIBHBIMU
JUTS TAaHHOTO BHUJA JKMBOTHBIX WM WX TKaHed. Yacrto
C DTOU TeNbI0 HCTONB3yeTcss TeH ISPO TpaHCIoKa-
TOpHOTO Oeyika JJIs TepeHoca dYepe3 MHUTOXOHIpPH-
aJbHBIC MEMOpaHBbI CTEPOJIOB U JPYTHX CyOCTparToB.
Tpancnokaropusiii 6enok, 18 x/la (TSPO), — »10
TpaHCMEMOpPAHHBIH TIOTUIEITHA, COCTOSIIUA B 3a-
BHUCHUMOCTH OT BHaa u3 153-169 amuHOKHCIIOT, 00-
pasylolmmx TSITh COUpajibHbIX cyOobenuaun. TSPO
JIOKANMU3yeTCs NPEUMYIICCTBEHHO HA HApYXHOU MeM-
OpaHe MHUTOXOHAPUH CTEPOUIIPONYIUPYIONIUX TKa-
HEell MHOTHX OpPTaHOB, OJHAKO B HAWOOJNBIIEH CTere-
HU OH OOHAPYKHBACTCS B TKAHSX, MPOTYIHPYIOITUX
CTEPOUIbI, TAKMX KaK TKAHH HAJIOYCYHHUKOB, TOHAJ
U MO3ra.

B nenrpansHOi HepBHOH cucteme TSPO 00BIYHO
MIPENICTAaBIICH B KJIETKAX MHUKPOTIIMH W PEaKTUBHBIX
acTponuToB. Kak OCHOBHOW KOMIIOHEHT Hapy>KHOU
memOpanbsl Mutoxonapuii TSPO onocpenyer pasznuy-
HbIe (DYHKIIMA MUTOXOHJPUN, B TOM YHUCIIE TPAHCIIOPT
XOJIECTepPHHA W CHHTE3 CTEPOUIHBIX TOPMOHOB, TPaHC-
MOpT MOPPUPHHOB, MUTOXOHIPUATHHOE JBIXaHHUE, OT-
KPBITUE MUTOXOHJIPUAJILHBIX 11O, aIlloNTO3 U mpoude-
panuo KIeTok [6]. B panee BeimoiHeHHOH padote [9]
OBLJIO TTOKA3aHO, YTO B YCIOBUAX KPUTHUECKOU THUITOK-
cun skcnpeccuss TSPO MoXeT 3HAYUTETHPHO MEHSATHCS
B 3aBHUCHUMOCTH OT CTENEHH WHTEHCHBHOCTH BO3EH-
CTBHH, YTO JENaeT ATOT I'eH OCOOCHHO HHTEPECHBIM
B HUCCIIEIOBAHMSIX TI0 SKCTPEMAILHOW MEIUITNHE.

K mnHacrosmiemy BpeMEHH HW3BECTHO, 4YTO OIHHUM
13 KJTFOYEBBIX TPAHCKPUMIITHOHHBIX PETYISITOPOB, OIpE-
JIENIAIONNX YCTOWYMBOCTh KJIETOK OpraHu3Ma K TH-
MOKCUU, BHE 3aBUCHUMOCTH OT €€ BUAA U MEXaHU3Ma
(hopMUpPOBaHHUS, SIBISETCS THUIOKCHS-MHTYIIHOSITbHBIH
dakrop 1 (HIF-1), BOBIEUCHHBIN B MHAYKIIHIO TPaHC-
KPHUIIMY T'€HOB TIHUKOJIN3a U TPAHCTIOPTEPOB IITIOKO3HI,
reMoI033a, aHrHoreHe3a, oOpa3oBaHUS OKCHa a30Ta,
AHTHOKCHUIAHTHOH 3aIIUThl, pa0OThI KJIETOK SHOTEIHS,
HA/IMIOYEYHUKOB, aJPEeHOPEIETITOPOB, POCTKOBBIX (ax-
TOpOB, TIPOILIECCOB aronTo3a pereHeparuu. CBoWcTBa
HIF-1 gocrarouHo 1moipoOHO pacCMOTPEHBI B psijie 00-
3o0poB [2, 3, 7, 11, 19, 21]. HeoOx0oqumMo OTMETHUT,
YTO K HACTOSIIEMY BpPEMEHH YCTAaHOBIIEHA B3aMMO-
cBs3b Mexky HIF m 6emkamu TermoBoro moxka (BT,
HSP), neo6xonnmocts 3xcripeccnn HIF He Tombko 11t
aJanTayy K TUIMOKCUU, HO U TUIEPTEPMHUH, YCTAHOB-
JICHO BIUSHHE TEMIIepaTyphl Tena Ha 3()(eKTUBHOCTH
ajanTtaiuuu K runokcuu [4, 10, 14, 16, 17]. Ilokazano,
YTO TEMIIeparypa Tella BIUSIeT Ha YPOBEHb IKCIIPECCHHU

HIF-1, 3aMbIkast TeM caMbIM PETYJIATOPHbBIE MEXAHU3-
MBI TIEPEKPECTHON PEe3UCTEHTHOCTH OpTaHu3Ma K JKC-
TpeMaJbHBIM Bo3aeHcTBUAM [12].

VYKazaHHbIE JaHHbIE M Pe3yJbTaThl, MOITYy4YEHHBIE
JPYyTUMH UCCIIEA0BATENSIMH, MMOKA3bIBAOT IIEHOTpON-
Hy10 posib HIF B ycTOMUHMBOCTH KJIETOK K SKCTpEMab-
HBIM BO3JIEHCTBUSM, a W3yYE€HHE POJIHM ITOTO TPaHC-
KPHUITLIMOHHOTO ()aKTOpa B YCTOMYMBOCTH OpraHH3Ma
K DKCTpEMaJIbHbIM BO3/IEHCTBUSAM MOXKET 0OOCHOBATH
HOBBIC HAIPABJICHUS B MEAMIIMHCKUAX TEXHOJIOTHSAX €
noBeImeHus [8, 20].

YCTOHYMBOCTh OpraHu3Ma K FMIIOKCUM BO MHOTOM
onpesensieT U YCTOWYMBOCTh K JAPYTHMM KpPUTHYECKH
3HAUUMBIM BO3ICUCTBHAM (TUIIEPTEPMUS, TUIIOTEPMHUS,
rurnepoapusi, HOHU3UPYIOIIEe H3ITyYeHUE, XUMUICCKHE
BemecTBa u ap.) [13, 18, 22]. OgHako KOJIMYECTBEH-
HOM OIIEHKH 3TOTO BIUSHHUS B OTHOILICHHM THUIEp-
TEPMHUHM B M3YyYCHHOW HAMHU JIUTeparype OOHapyKHUTh
HE yJaJIOCh, YTO MOCITYKMJIO OCHOBaHUEM AJISl BBIIIOJI-
HEHUS TAHHOTO HCCIIEOBaHUS.

Llene — OUEHUTH 3HAUYEHHE YPOBHS HKCIPECCHHU
TUIOKCUsI-MHyinOensHoro ¢aktopa HIF-la B pas-
JMYHBIX TKAHAX JIAOOPATOPHBIX KPBIC AJIS1 OBBILICHUS
YCTOHYHMBOCTH >KMBOTHBIX K BO3JIEWCTBUIO THUIEpPTEp-
MUH.

MATEPWUANDbI U METOLbI

JlabopaTopHble KMBOTHbIE M UX COJdep:KaHUe

B wuccrnenoBanuu HCHONIB30BaIM 3AOPOBBIX HEJH-
HEHHBIX OEITBIX KPBIC-CAaMIIOB C MacCOl Tejla Ha Havyalo
uccnenoBanus 180-220 1, TOCTYNUBIIMX U3 TUTOMHU-
Ka 71a00paTOpHBIX KUBOTHBIX «PammonoBoy» (Jlenwn-
rpajckas 00j1.) B OJHOM IIPHUBO3€, C BETCPUHAPHBIM
CBHUJICTEIBCTBOM, U Mpoleqmux 14-mTHEeBHBIN KapaH-
THH. B TeueHuWe KapaHTHHA TPOBOIWIN €XKEIHEBHBIN
OCMOTp KaXIIOTO >KMBOTHOTO (TOBEACHWE W OOIIee
COCTOSIHHE), JBAXKIBI B JICHb KUBOTHBIX HAOIIOIAH
B KJIeTKax (3a00JIeBa€MOCTh U CMEPTHOCTB). JKUBOT-
HBIE COAEPIKAIUCh B CTAaHJAPTHBIX YCIIOBUSIX CEPTH-
(¢unrpoBaHHOTO BHWBapus B KieTkax mo 5—10 rojos,
P KOHTPOJMPYEMBIX YCIOBHSIX OKpYKaromel cpe-
el (mpu Temmneparype 22 +3 °C U OTHOCHUTENIBHOU
BIaXHOCTH Bo3xyxa 30-70 %, cBeToBOW pexuM —
JeHb/HOUb, 12/12). [luTanue >KUBOTHBIX OCYIIECTBIIS-
JIOCHh TIOJTHOPAITMOHHBIM KOMOWHUPOBAaHHBIM KOPMOM
IUIST TPBI3YHOB, KOPM U THUTHEBAs BOIA IMPEIOCTABII-
JIUCh B PEXKHUME CBOOOIHOTO JIOCTyIa 03 OrpaHHYCHHIA.
VX011 3a JKUBOTHBIMH M MX KOPMJICHHE 00eCIieurBaIn
MPOIIEIIAe CIennaabHoe OOydYeHHe COTPYIHHUKH.
JlJ1s MapKHUPOBKH KPBIC UCIIOIB30BAJIM CIUPTOBOM pac-
TBOP NMUKPUHOBOH KHUCIOTHL. COMOCTaBUMOCTh DKCIIE-
PUMEHTAIILHBIX TPYII 00CCICUYMBAINA PAHIOMHU3ALINECH
KUBOTHBIX, TMPU3HAHHBIX TOMHBIMH JUISI BKITFOUCHHS
B HCCIIE/IOBaHHUE.
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HccaenoBanue BBINOJIHSUIM B COOTBETCTBUM ¢ Ha-
UOHAIBHBIM cTaHaapToM Poccuiickoit ®Deneparun !
U npukazoM MunzapaBa Poccuu o mpaBuiiax HaJjie-
JKarel 1abopaTopHOl MPAKTUKK 2, COTIIACHO YTBEPIK-
JICHHOMY TIMCBbMEHHOMY IIPOTOKOJY, OI00pEHHOMY
JIOKaJbHOM OmosTHUecKol komwuccuer Haywno-kmm-
HUYECKOro LEeHTpa Tokcukonoruu um. akag. C.H. To-
nrukoBa ®MBA Poccun.

JAuzaiin ucciienoBaHus

Jns HOCTHXKEHUS! TOCTABICHHOM LENH BBINOJIHE-
HO MOJEIMPOBAHUE SKCTPEMalbHONH THIEPTEPMUHN
B Tpynmax j1abopaTOpHBIX >XHUBOTHBIX, JIOCTOBEPHO
pa3IMYaIoNINXCs 110 YPOBHIO YCTOWYMBOCTH K 3a/1aH-
HOMY BozzaedcTBuio. s storo mpomenmue 14-He-
nenbHbelid KapaHTHH 40 OenbIX OeCHOpOAHBIX KpBIC
B ()OHOBOM HCCIICIOBAHUY IPEABAPUTEIILHO TECTHPO-
BaJICh HA YCTOHYHMBOCTH K THIEPTEPMHH.

Hns muddepennmanun  1adopaTOpHBIX  KUBOTHBIX
[0 YPOBHIO TEIJIOBOM YCTOMUYMBOCTH B XOIE Ipe/Ba-
PUTEIBHBIX HCCIEJOBAaHUN ObUIM HPOaHAIM3HPOBAHBI
VH/IMBUyaJbHbIE KPUBBIE TUHAMUKN PEKTAIFHON TeM-
nepaTrypsl KppIC MpU MPeObIBAHUU MX B YCJIOBUSX BO3-
JeVCTBHS BHEIIHEN BBICOKOM TeMIepaTypsl (BEHTHIHNPY-
emblii Tepmocrtar, 40 °C, BinaxxHOCTb Bo3ayxa 37—40 %).
B kauecTBe KpuTEpHAIBHON JJIUTEIBHOCTH BO3IYIIHOMN
THIIEPTEPMHH, CYIIECTBEHHO BIHSIONIEH Ha (DyHKIHO-
HaJIbHOE COCTOSIHME KUBOTHBIX, HO HE BBI3BIBAIOIIEH HX
rudenu, ObuT BeIOpaH 20-MHHYTHBIM WHTEpBaJl TEILIO-
Boro BosuercTus. [Ipn 3TOM KHUBOTHBIE, VISl KOTOPBIX
OblTa XapakTepHa OoJlee BBICOKAs CKOPOCTh POCTa PEK-
TaipHOM Temneparyps! (0,9-1,1 °C 3a 20 MuH), OTHO-
CHJINCh K TEPMOHEYCTOHUYMBBIM >KUBOTHBIM, a C Oolee
MEIUICHHBIM HapacTaHHEM PEKTaJIbHOW TEMIIEpaTyphbl
(0,4-0,7 °C 3a 20 MHH) — K TepMOYCTOHYUBBIM.

Takum o00pa3oM, MO pe3yabTaTaM BBITIOTHEHHUS
B (oHOBOM wmccienoBaHud 20-MUHYTHOH TEIUIOBON
Harpy3kd Ha OCHOBE JaHHBIX O IPHUPOCTE PEKTaIb-
HOW TemrepaTypbl OblIM cHOpMHUPOBaHBI 4 SKCIEPU-
MEHTaJbHbIE TI'PYNIbl MO 6 >KUBOTHBIX, M3 HHUX JIBE
rpynmsl (1 u 3) BriIFO9anu B ceOsl KHBOTHBIX C HHU3-
KM YPOBHEM YCTOHYHMBOCTH K THIEPTEPMHUU, U JBE
(2 u 4) — c BBICOKUM ypOBHEM YCTOHYMBOCTU K TH-
MEPTEePMHUU JKUBOTHBIX, B TKAHAX KOTOPBIX Kak HpHU
TEPMOKOM(OPTHBIX YCIOBHSX, TaK M Cpa3y TMocie
3aBepmieHuss 30-MUHYTHOTO TEIUIOBOTO BO3JICHCTBUS
OTpeNessUINCh 3HA4eHUsl 3Kcrpeccuu reHoB HIF-Ila
u TSPO B obOpa3nax TkaHel (1Uia3ma, 1ejbHasi KPOBb,
MOYKH, TE€YEHb, CEPALE U TOJOBHOH MO3T).

! Haunonanwublit cranpapr Poccuiickoit ®enepanuun  [OCT
P-53434-2009 «[IpuHuunel Hajjiexaiied 1abopaTOPHONW MPaKTH-
K.

2 TIpuka3 Munsapasa Poccuu ot 01 ampenst 2016 r. Ne 1991 «O6
YTBEPXKJICHUHU IIPABUII HaJICKAIICH T1a00paTOPHON TPAKTHKUY.

Memoouka usyuenus sxcnpeccuu 2UnoKCUusi-uHOYyu-
benvrozo paxmopa HIF-1o 6 omeem Ha sKcmpemansb-
Hoe 6o30eticmeue

Cpazy xe 1mociie IpeKpalieHus TermIoBOro Bo3/eH-
CTBUS >KMBOTHBIE BBIBOAMJINCH U3 DKCIIEPUMEHTa Me-
TOAOM JACKANMTALMM, U Y HUX 3a0upaiuch o0pa3ibl
LEJIBHOW KPOBH, IOYEK, MEYEHH, CEpALld U TOJOBHO-
ro mosra. IIpoObl 3aMOpakuBajuCh B JKUIKOM a30Te
U XPaHWUJIUCH 710 BBIOJIHEHUS UCCIIEOBAHUS B HU3KO-
TemnepaTypHoM xoioaunbHuke npu —140 °C. Kontpo-
JIeM CIIYXKHJIM aHAJIOTHYHBIC KUBOTHBIE, TIOMELIaeMbIe
B paboTaroIyro TepMoKaMepy 0e3 repMeTH3aluy U Te-
TJIOBOTO BO3JEHCTBUSA («XOJIOCTOUW TPOTOHY, ITO3BOJIS-
IONIMHA CHU3UTH 3HAYUMOCTH CTPECCOBOTO (hakropa
Ha JKMBOTHBIX). M3 mccimemyemoro Martepuana Bbljie-
nsum TotanbHyto PHK meromom addunHON copOrun
Ha 4yacTULAX CHUJIMKAaresas COIVIACHO HPOTOKOIY IIPO-
W3BOJIUTEINS K KOMIUIEKTY PEareHTOB JJISi SKCTPAKIINH
PHK/IHK w3 xiMHHYECKOro Martepuaia «AMILIH-
[Ipaiim PUBO-cop06» (HMutep/labCepsuc, Mocksa).
Cunte3 nepod 1enu k/IHK npoBoawnu cormacHo
yKa3zaHUSAM HHCTPYKIuHN «Komrekra peareHTOB ISt
nonyyenust k/IHK na marpune PHK PEBEPTA-L»
(UuTepJla6CepBuc, Mocksa).

AMIIIMHUKALUIO ¢ MOCIEIYIOUIMM ONpeesieHHEM
YpOBHsI 3Kkcnpeccuu reHa HIF-1o Kpbic OpOBOIWIN
metogom IIIIP ¢ nerekiuel HaKOTUIEHUS TPOIYKTOB
peakuuu B pexkume peanbHoro Bpemenu (Real-Time
PCR, CIIA) ¢ moMompio IETEKTUPYIOLIETO aMILIH-
¢ukaropa CFX-96 (Bio-Rad, CIIA) u cnenudu-
YECKUX MpaiMepoB M 30HAOB K reHy HIF-Iloa xpwic
(IHK-Cunres, Poccus). IlpaiiMmepsr mis mociemoBa-
tenpHOCTeH HIF-loo m TSPO (TeHy «IOMAIlHEro Xo-
3s1iicTBa») OBUIM MOJOOpPaHBI C TOMOIIBIO MPOTrpam-
Mmbl Vector NTI. ITocnenosarensaoctu MPHK HIF-1a
n TSPO Obum B3sTHl B 0a3ze ganHbIXx NCBI GenBank
u cunTesupoBanbl pupmoit OO0 «AHK-Cunresy,
Mocksa (tabm. 1).

Crapuio ammmuduxaunn K IHK HIF-1a kpbic B pe-
KHME PeajbHOr0 BPEMEHH MPOBOAWIM B 25 MKI cMe-
cu: ITLP-6ydep (x10) — 700 MM Tpuc-HCI, pH 8,6;
25 °C, 166 MM (NH,),SO,, 25 mM MgCl, 0,2 MM
dNTPs, Tag-nonmumepasa, Ha ACTEKTHPYIOLIEM aMILIU-
¢ukarope CFX-96 (Bio-Rad, CIIIA). YcnoBus npose-
nenus ammmdukanua KJAHK HIF-1o0 ¢ npaiimepamu
HIF-1o. F/HIF-1o. R w 3ouma Z HIF-la: 95 °C —
15 mun, 3arem 50 nuknos: 95 °C — 30 ¢, 65 °C —
50 ¢, 72 °C — 30 c.

Komaecto nccnenyempix k/IHK (kormitapix JTHK,
noydeHaslx u3 PHK mytem oOparHo#t TpaHCKpuI-
IIUM) B 00pasliax pacCYUTHIBAIN ITYTEM OMpPEACTICHHUS
noporoBbix HUKIOB IIIIP. JIns OUEHKM YpOBHS JKC-
npeccud reHa HIF-1a B xauecTBe CTaHAapTa CpaBHe-
HUs ucnodp3oBajics red TSPO, skcnpeccus KOTOPOro
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Mpaimepbl 1 30HAbI AN Real-Time PCR
Primers and probes for Real-Time PCR

Tabnuuya 1 / Table 1

Hccnenyemast MULICHB /
Target under study

ONMroHyKIJICOTH/IHBIC MTpaiiMepsl U 30HIbI /
Oligonucleotide primers and probes

Ten HIF-1a./
HIF-1o gene

HIF la_F: 5-ACTCATCATGACATGTTTACTAAAGGAC-3
HIF la_R: 5-TGTCAAACGGAAGATGGCAG-3
Z HIF la: 5-ROX-TCACCACAGGACAGTACAGGATGCTTGC-BHQI1-3

I'en «zomamniHero xo3sicTBa»
kpoicsl TSPO /

TSPO rat “housekeeping”
gene

TSPO_F: 5-AGGCTGTGGATCTTTCCAGAAC-3
TSPO_R: 5-GGCTGGGCACCAGAGTGA-3
Z TSPO: 5-FAM-CAATCACTATGTCTCAATCCTGGGTACCCG-BHQI1-3

CUUTAETCsl CTa0WIIBLHOM JUIs KUBOTHOTO. HopMmanu3za-
LHs KOJIMYECTBA U3yYaeMbIX TPAHCKPHUIITOB K O0LIeMYy
xonmnvectBy kKJIHK B mpobe nmpoBouiack ¢ moMoIIbio
otnomenust HIF-1a/TSPO.

Kpurtepun coorBercTBUS

Kpurepun BrimodeHus:: GecriopofHble j1adoparTop-
HBI€ KPBICHI-CAMIIBI MAacCOW Ha Ha4ajio HCCIIEIOBaHMA
180-210 1, y KOTOpBIX 3a mepuoj HaOmroneHus (ka-
pantun 14 mgueit tumoc 12—15 gmeil mocne (oHOBOTO
TECTHUPOBAHHS yCTOWYMBOCTH) HE BBISIBICHBI MPHU3HA-
KU KaKoro-JIM0o 3a00eBaHus, W PAaHAOMU3HPOBAHHBIC
[0 YPOBHIO YCTOMYMBOCTH K THUIIEPTEPMHUU B OJHY
U3 YETBhIPEX SKCIEPUMEHTANIbHBIX IPYIII 110 NPHU3HAKY
MOJIIPHOCTH YCTOHYHMBOCTH OpraHu3Ma K 3KCTpeMallb-
HOMY BO3ACHCTBUIO.

Kputepun HEBKIIOUEHUS: KHUBOTHBIE, Yy KOTOPBIX
B mpouecce (OHOBOTO TECTUPOBAHUS YCTOHUMBOCTH
OBUT BBISIBIICH CpelHUMN (MPOMEKYTOUHBIN) YPOBEHb,
HE IO3BOJISBIIMHA OTHECTH MX K KaTeropuM yCTOHYH-
BBIX HJIM HEYCTOMYUBBIX K THIIEPTEPMHH.

Kputepun wHCKIIOYEHUS: KUBOTHBIE, Y KOTOPBIX
BO BpeMs Ieproja HaONOeHNsT ObUTH BBISBICHBI JIFO-
Oble MPU3HAKU Kakoro-aubo 3aboneBaHusl.

Panpomuzanust )KMBOTHBIX Ha TPYMIIBI IPOU3BOIM-
Jach CIy4ailHBIM BBIOOPOYHBIM METOAOM U3 C(HOpMH-
POBaHHBIX OJIOKOB KMBOTHBIX C BHICOKUM WJIM HU3KUM
YPOBHEM HHJUBHYAJIILHONM YCTOMYHMBOCTH K 3KCTpe-
MaJbHOMY BO3/ACHCTBUIO.

MeToabl CTATHCTHYECKOTO aHAJIN3Aa JaHHBIX

Craructuyeckas 00pabOTKa MONTYyUSHHBIX Pe3yibTa-
TOB MPOBOJMIIACH B MPOTPaMMHOI cpeze mpoleccopa
tabmun Excel ¢ moMomipio makeTa MpUKIATHBIX TIPO-
rpaMM «AHaIHM3 JAHHBIX» METOJOM JIUCIIEPCUOHHOTO
ananm3za ANOVA. Paznmuuust Mexmy Tpymmamu oOle-
HUBAJUCh TI0 F-KPUTEPUIO MPH YPOBHE 3HAYUMOCTH
p <0,05.

PE3Y/NIbTATbl N OBCYXXAEHUE

PesynbraTel  ompeneneHHWs OKCIPECCHH  TEHOB
HIF-1a n TSPO B NONAPHBIX 1O YPOBHIO YCTOWYH-
BOCTH K THIEpTEpMHUH TPYyIax >KUBOTHBIX IMpeCTaB-
JeHsl B Tabm. 2—4.

Hns punanpHON oneHKM dKcnipeccun reHa HIF-1a
OBbUTO BBIMOJIHEHO €0 HOPMHUPOBAHME IO IKCIPECCUH
reHa «JoMalirHero xossiicrtsay TSPO (tadim. 4).

YpoBeHb yCTONYNBOCTH )KMUBOTHBIX K THIIEPTEPMUH
B CYIIECTBEHHOW CTENEHHU OINpENeisieTcss UX TeHETHU-
YeCKHUMHU 0cOOCHHOCTSIMU. Jlake B TepMOKOM(OPTHBIX
YCIIOBHUSIX JKCIIPECCHS TeHa «IOMAIITHEro XO3sHCTBa»
TSPO XUBOTHBIX C BBICOKUM YPOBHEM YCTOMUHMBOCTHU
K TUIIEPTEPMUM CO 3HAUYUTEILHON CTETEHBIO JOCTOBEP-
HOCTH OTJIMYAETCS OT HHU3KOYCTOWYHMBBIX JKMBOTHBIX
(B mouKax, medyeHn u Mo3re — B cpeareM Ha 40—60 %,
B cepaie — Ha 25 %). BaxHo, 4TO 1a)e 3HAUCHUSI IKC-
MIPECCUHN ITOTO I'eHa, OTMPEAEIIEMOro B IIeIbHON KPOBH
WU TI1a3Me, MO3BOJsIeT AuddepeHITNpOBaTh TPYIIIEI
JKUBOTHBIX IO YPOBHIO YCTOWYMBOCTU K THIIEPTEPMHUHU.
WHTepecHo, YTO aHAJOTMYHOE COOTHOLIEHHE MEXILY
J)KUBOTHBIMU C BBICOKOM W HM3KOH YCTOMYMBOCTBHIO
K TUTIEPTEPMUU HAOTIOMAeTCsT M B TKAHSX, ITOydYeH-
HBIX cpa3y IOCJ€ TEMJOBOr0 BO3AEHUCTBUSA. AHaIN3
pEeaKkiuu CHCTEMBbl TEHOMHOM PETYNIALMN Ha TEMI0BOE
BO3JICMCTBUE MMOKa3all, 4To runeprepmus B 1,62 paza
MOBBIIIAET dKcrpeccuio reHa 7SPO B OauM3Ko# crerme-
HU BO BCEX TKaHSIX, HE3aBUCHUMO OT YPOBHS yCTOMYH-
BOCTH KHBOTHBIX.

s rena HIF-1o oOHapyXeHbI aHAJOTHYHBIC 3a-
KOHOMEpPHOCTH, HO BBIPQXEHHOCTh HUX TPOSBICHUH
uMeeT Ooliee CyliecTBeHHbIH (B 1,5-2 pasa st Tepmo-
koM(OpTHBIX yciaoBui u B 1,6-2,3 pa3a i yCIOBHA
THIIEPTEPMUH, 0COOEHHO IS TKaHW TEYEHU U TOYEK)
W JIOCTOBEpHBIN Xapaktep. OJHAKO peakimus TeHHBIX
MEXaHU3MOB Ha THUIIEPTEPMUUYECKOE BO3JEHCTBHE
B IpyNNax YCTOWYMBBIX M HEYCTOMUMBBIX *KMBOTHBIX
HE Takas OXHOpoAHas (CM. PUCYHOK), KaK OBLIO OT-
MedeHo i reHa TSPO.
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in animals with different levels of resistance to hyperthermia, thousand copies, M* m

Tabauuya 2 / Table 2
Jkcnpeccus reHa TSPO B pa3HbiX TKaHAX B TEPMOKOMMOPTHBIX YCI0BUSAX M nocne 30-MUHYTHOrO TenJIOBOro BO34EeNCTBUS
Y XXMBOTHbIX C pa3HbIM YPOBHEM YCTOMYMBOCTM K rMNEPTEPMUM, TbIC. KONUR, M+ m
Expression of TSPO gene in different tissues under thermocomfortable conditions and after 30 minute heat exposure

TepmokomMpopTHBIE YCIOBHS /

T'uneprepmus /

Traus / Thermal comfort conditions Hyperthermia
Tissue HY /LR BY / HR pasins / HY /LR BY / HR pasau /
differences differences
gﬁ)ﬁmzfﬁgﬂ / 26406 50+03 pfé;f’o’ . 4606 92407 ;io(())’ ;/8’9
@elf;ga;k‘)‘f;"" / 142£5 284+ 4 , 2979-0?678 261 + 15 500 + 25 , 2921 00/1“(’)74
Ei’;r‘l‘ep;g 3240 + 74 4491 + 42 , 2554-(?64 4800 = 400 8249 + 563 pié,?dz
Efv'*;m’ / 954 + 35 1314+ 37 , 2318.0/1"674 1482 + 115 2347 + 172 pfg,?o’ A
gzgft“e / 2203 = 51 2780 + 36 , :237-?675 3470 = 334 3986 + 303 ;50(2/;’9
1};4;;?;/ 235+ 11 372+ 11 , :528.0/1"6,5 445+ 33 813+ 13 , 2812%’6,4

IIpumeuanue. I'pynnsl xuBoTHBIX: HY — HuskoycToitunBeie k runokcuu, BY — BbIcOKOycTOHUNBBIE K THIIOKCHH.
Note. Groups of animals: LR — low resistant to hypoxia, HR — highly resistant to hypoxia.

Tabnuuya 3 / Table 3
Jkcnpeccus reHa HIF-1a B pasHbIX TKAHAX B TEPMOKOMMOPTHbIX YC/NOBMAX WM MNOCNe BO3AEWCTBUS TUNEpTEPMUM
Y XXMBOTHbIX C pa3HbiM YPOBHEM YCTOMYMBOCTM K TEMNOBOMY BO34EMCTBUIO, ThIC. KONWK, M+ m
Expression of HIF-1a gene in different tissues under thermally comfortable conditions and after exposure to hyperthermia
in animals with different levels of heat resistance, thousand copies, M+ m

TepmokoMpopTHBIE yCIOBHS /

Tuneprepmus /

Txans / Thermal comfort conditions Hyperthermia
Tissue
HY /LR BY / HR pasmmins / HY /LR BY / HR pasmiius /
differences differences
[Mnasma xkposu / +782 %, +3158 %,
Blood plasma 0,7+0,1 5,8+0,4 p=1-10+ 0,7+0,1 232+ 1,7 p=2-10%
[enpHast KPOBb / +204 %, +1886 %,
Whole blood 114+ 6 347 + 23 p=2-10+ 653 + 62 12960 + 981 p=2-10"
IMoukwu / +203 %, +67 %,
Kidneys 1989 + 47 6029 £+ 51 p=4-10" 4454 + 205 7432 + 363 p=3-10"
Ileuens / +93 %, +69 %,
Liver 12106 + 462 23318 £ 1575 »=0,001 61568 + 8442 104330 + 2974 »=0,005
Cepae / +76 %, +123 %,
Heart 5304 + 262 9348 + 125 p=2-10" 6732 + 246 15029 + 928 p=6-10"
0, 0,
Mosr / 53631 £2023 | 112998 + 1646 Il 4,78 80531 + 5350 | 144041 + 38251 19 %,
Brain p=3-10 p=0,17

Ilpumeuanue. I'pynnel xKUBOTHBIX: HY — HHM3KOyCcTOWYMBBIE K TUIIOKCHH, BY — BBICOKOYCTOMYMBBIE K THIIOKCHH.

Note. Groups of animals: LR — low resistant to hypoxia, HR — highly resistant to hypoxia.
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Tabnuya 4 / Table 4

YpoBeHb 3kcnpeccumn reHa HIF-1a B pasHbiX TKaHAX B TEPMOKOMMOPTHbIX YCNOBMAX M MOC/Ae TennoBOro BO3AENCTBUA
Y )KMBOTHbIX C Pa3HbiM YPOBHEM YCTOMYMBOCTU K TMNEPTEPMUMU, HOPMUPOBAHHDBIW MO aKTUBHOCTU reHa TSPO, oTH. ea., M+ m
The expression level of HIF-1a gene in different tissues under thermocomfortable conditions and after thermal exposure
in animals with different levels of resistance to hyperthermia, normalized by TSPO gene activity, relative units, M+ m

TepmoxomMpoOpTHBIE yCIOBUS / I'mneprepmus /
Tkasb / Thermal comfort conditions Hyperthermia
Tissue
HY /LR BY / HR pasini / HY / LR BY / HR pas s /
differences differences
[Mnasma kposu / +311 %, +1536 %,
Blood plasma 0,28 +£ 0,04 1,17 £ 0,07 p=4-10° 0,16 = 0,01 2,62 +0,24 =510+
LenpHas kpoBb / +52 %, +949 %,
Whole blood 0,81 + 0,06 1,22 £ 0,07 »=0,002 2,52 +£0,26 26,48 + 3,02 »=0,001
Iloukwu / +96 %, -3 %,
Kidneys 0,62 +0,03 1,21 +£0,01 p=4-10 0,94 £ 0,06 0,91 £ 0,05 p=071
Ileuens / +40 %, +7 %,
Liver 12,7+ 0,2 17,8+ 1,3 =002 42,3+6,2 452429 »=0,69
Cepaue / +39 %, +86 %,
+ + + +
Heart 2,40 +£0,08 3,34+ 0,05 p=3-10° 2,05+0,31 3,83 +£0,30 »=0,003
Mosr / +33 %, -3 %,
Brain 228 +7 304 +8 p=1-10+ 184 + 14 177 + 47 »=0,90
Ipumeuanue. I'pynnsl ;kMBOTHbIX: HY — HU3KOyCTONHUYMBBIE K TMIIOKCHHU, BY — BBICOKOYCTONHUMBBIE K THIIOKCHU.
Note. Groups of animals: LR — low resistant to hypoxia, HR — highly resistant to hypoxia.
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PucyHok. KoacdduumenTbl peakTMBHOCTM Ha TENnoBOe BO3AEHCTBME DKCMPECCMM FUNOKcusi-uHayunbGenobHoro daktopa HIF-1a
B pa3HbIX TKaHAX B rpynnax BbICOKO- U HU3KOYCTOMUMBBIX XMBOTHbIX (BY n HY cooTBeTcTBEHHO)

Figure.

Coefficients of reactivity to thermal effects of the expression of the hypoxia-inducible factor HIF-1a in different

tissues in groups of high- and low-resistant animals (RT and RL, respectively)

OOparaer Ha ceOs BHUMaHUE TOT (PAKT, YTO IS
HU3KOYCTOMYMBBIX K THIEPTEPMHUHU >KHUBOTHBIX HAKO-
rwienne ¢pparmentoB HIF-1a B tecte TP Bhime, uem
JUISL BBICOKOYCTOMUMBBIX (32 HCKJIIOYEHHEM ILIa3Mbl
U LIETbHON KPOBH, /Ul KOTOPOH Y BBICOKOYCTOHYMBBIX
JKUBOTHBIX PEAKTHBHOCTh Ha THUIEPTEPMUIO OblIa 00-
Jiee BBICOKOM).

Ilpn ananmmse JSUTEpaTypHBIX HCTOYHHKOB HaM
HE y[alloch HaWTH paboT, pelmarmux B NpsSIMOW MO-
CTaHOBKE aHaJOrvMuHble 3amadd. OAHAKO HMMEIoTCA
MyONMKaIluy, TIO3BOJISIONINE TIPEAIONIOKUTh MeXa-

HU3M BJIMSIHUSL BBICOKOTO YPOBHs 3kcnpeccuun HIF-1a
Ha TIEPEHOCHMOCTh DKCTPEMabHBIX BO3/ECHCTBUH.
Cpeu HUX MOJKHO BBISIBUTH HECKOJIBKO TPYIIT MEXaHH3-
MOB, OCHOBHBIM M3 KOTOPBIX SIBJISI€TCS CTaOWMIM3aIus
MUTOXOHIPHUAIBHBIX (YHKIUA M SHEPrONpOAYKIHH.
Tak, B pabore [15] moxkazaHa cmocoOHOCTh HIF-Ila
B OoJbLIEH CTENICHU aKTUBU3UPOBATh IIMKOJIN3 Y TCHE-
TUYEeCKH 0oJiee YCTOHYMBBIX K TMIIOKCHH OPTaHU3MOB.
Taxast akTMBaLUs TPOUCXOANIIA C UCTIOTB30BAHUEM CHT -
HanbHoro myti mTORC1/elF4E, a nnst TkaHe# rojgoBHO-
r0 MO3ra CONpPOBOXKJalach IOBBILICHHON KCIpeccHen
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tpancnoprepa ¢pykrozsl GLUTS M keTorekcokuHa-
3bI, YTO CBHJICTEIICTBYET OO0 AKTUBHOM BOBIICUCHHH
YTHUIU3anU (PPYKTO3BI B KAYECTBE PE3CPBHOTO MCTOU-
HUKa SHepruu. JlokazaHa aKTUBaIMs aJIbTEPHATHBHOTO
[IMKOJIN3Y MYTH YTWIM3AalMM TIIOKO3bI C TeHeparueit
BOCCTAHOBJICHHBIX 3KBHBaJCHTOB U (hochopndo3pr —
MeHT030(0CHaTHOTO META0OIHMIECKOTO ITYHTA, YCTOMU-
YUBOTO K BJIMSHUIO K TUIIOKCHUM U MUTOXOHAPUAIbHBIM
JTUCQYHKIMSAM, TaK KaK €ro Peakiuu OCYIIECTBIISIOT-
csi Ha MeMOpaHaxX 3HIOIUIA3MAaTHYECKOTO PETUKYITyMa
Kietok [1].

BTopoii yHuBepcalibHbIi MEXaHU3M BIIMSIHUS TTOBbI-
LIEHHOW 3Kcnpeccuun HIF Ha yCTOMYHMBOCTD KUBOTHBIX
K 3KCTpEMaJIbHbIM BO3JEHCTBUSIM — CHH)KEHHE CKO-
pOCTH aronTo3a KJIETOK, MHIAYLHPOBAHHOIO JKCTpe-
MaJbHBIM BO3/ICUCTBUEM (THUIIEpPTEPMHUEH, B YaCTHO-
ctn). [lokazaHo, 9T0 y TEpMOYCTOWYUBEIX KHUBOTHBIX
WHAYKIMS amnorTo3a UAeT MeUIEHHEe, a YPOBeHb JKC-
npeccunt HIF mpu 3ToM SIBISETCSl JOCTOBEPHO Oolee
BbIcOKUM [10].

Tperuii  yHuUBepcaldbHBIA MEXaHU3M  KacaeTcs
HE CTOJBKO MEXaHW3MOB DJHEPrONpOAYKINH, nedu-
LUTHOW I 3KCTPEMAJIbHBIX COCTOSIHUM, CKOJIBKO Me-
XaHU3MOB HeWpoaganTauuy, cradbuinzauuu (QpyHKIUH
HEHPOHOB MPHU HEOIATOMPHUATHBIX BO3ACUCTBUAX. DTOT
MEXaHHM3M PAacCKpHIT, B YaCTHOCTH, B padote [5].

[IpencraBieHHble JaHHBIE CBUAETENBCTBYIOT, HYTO
OCHOBHBIM OPTaHOM, OOECIICUMBAIOIINM BBICOKHUI
YPOBEHb YCTOWYMBOCTH K THUIEPTEPMHUU, CBSI3aHHBIN
c 0a3oBoil (B ycnmoBHWsSX TepMOKOMQOpTa) 3KcIpec-
cuett HIF-1a, sBIseTCS TOJOBHOW MO3T. DKCIPECCHS
B HEM THIIOKCHS-UHAYIIMOCIBHOTO (hakTopa OoJiee Yyem
B 300 pa3 mpeBBIIACT SKCIPECCHUI0 TE€HOB «IOMAIlll-
HEero Xo3sicTBa». BTOpBIM MO 3HAYMMOCTH OpPraHOM
CILyKUT I€YE€Hb, AKTUBHOCTb SKCIIPECCUU B KOTOPOM
HIF-1a Gomee Wem 15 pa3 mpeBhIMIaeT AKCIPECCHIO
IEHOB «JOMAIIHETO XO3SMCTBAY.

BrisiBiieHHBIE 0COOEHHOCTH MOTYT CBHUJIETENBCTBO-
BaTh, YTO NMPUHIMINAIBHBIE MEXAHNU3MBI MOBBIIIEHUS
YCTOMYMBOCTU K TEIUIOBOMY BO3JCHCTBUIO ISl Op-
TaHU3MOB CO CHW)KEHHBIM YpPOBHEM YCTOHYHMBOCTH
MOTYT TpOTEKaTh 3a CYET AaKTHUBALMU OJKCIIPECCHH
TpaHciauuonHoro ¢akropa HIF-la Bo Bcex opraHax
M TKaHSX, a TaKKe O HAIUYUU OCOOBIX MEXaHM3MOB
KOMITEHCATOPHO-TIPUCIIOCOOUTENHFHBIX PEakluii Ha TH-
MIEPTEPMHUIO B TPYTINIE BHICOKOYCTOWYHMBBIX KUBOTHBIX.

BaxxubIM siBJIsieTCst TOT (DaKT, YTO BBICOKHIN YPOBEHb
0a30BOH SKCOpPECCHH TPAHCKPUIIIMOHHOTO (akTopa
HIF-1o B moBcenHeBHBIX (TEpPMOKOMMOPTHBIX) YCIIO-
BHAX MOXET OBITh TPEIUKTOPOM BBICOKOTO YPOBHS
YCTOHYMBOCTH JAHHOTO JKUBOTHOTO K THUIEPTEPMUHU.

BeposaTHOo, 111 TOBBINIEHUS YCTOHYHMBOCTH Op-
raHu3Ma K OKCTPEMalbHBIM BO3ACHCTBUAM ILIEJIECO-
00pa3HO WCMONB30BaTh MEIUIIMHCKHE TEXHOJIOTHH,

MOBBIIIAIOIINE YPOBEHb 3Kkcnpeccun HIF-Ia B mo-
BCEHEBHBIX (HOPMOKCHYECKHX, TEPMOKOM(OPTHHIX)
YCIOBUSIX B KIIIOUEBBIX TKAHAX — TOJOBHOM MO3TE,
TIEUYeHU, MUOKAp/e.

BbiBO bl

1. B ycrnoBusix runepTepMHH Yy HHM3KOYCTOHUYMBBIX
KUBOTHBIX OTMEYAETCsl KOMIIEHCATOPHO-IIPUCIIOCOOU-
TeNbHas peaklus, CBA3aHHAs C aKTHUBAIlMEH MeXaHH3-
MOB THITOKCHMYECKOM 3aIUThI B KIETKaX KPOBH, MOYKAX
U TEYEHH, NPU OTCYTCTBUM TAKOW pEakUUM B TKAHIX
cepAua U Mo3ra.

2. 15l BBICOKOYCTOMYNBBIX K THIIEPTEPMHUH KUBOT-
HBIX XapaKTEPHBIM SBJISUIOCH cymiecTBeHHOE (B 30 paz)
MOBBILIEHHE OTHOCUTEIBHON aKTHBHOCTH MEXaHHU3MOB
skcnpeccun HIF-Io B KIEeTKax KpoBH, B 2,5 paza —
B KJIETKax TIEYCHH, U CHW)KEHHE dKcTpeccud Ha 25 %
B IMOYKaxX M TMPaKTHYECKH B 2 pa3a — B TKaHIX TO-
JIOBHOTO MO3Ta.

OOMOJMHNTENbHAA NH®OPMAL NS

Bkian aBropoB. Bce aBTOpBI BHECHM CYyILIECTBEHHBIN
BKJIaJ] B Pa3pabOTKy KOHIICIIIMH, IPOBEICHHE HCCIe0Ba-
HUSL M TTIOATOTOBKY CTaThU, IPOWIN U 0100pmin (GUHAIBHYIO
BEPCHUIO Tepe]| IMyOauKaruen.

HUcrounuk ¢uHaHCUpOBaHUS. ABTOpPbl  3asBISIOT
00 OTCYTCTBHM BHEIIHEro (pMHAHCHPOBAHUS HPH IPOBEre-
HUM UCCIICIOBAHUS.

KonpaukT uMHTepecoB. ABTOPHI 3asBISIIOT 00 OTCYT-
CTBHU KOH()JINKTAa WHTEPECOB.
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Uenb — u3yuntb usmeHeHue yposHa T,, T, M TMPEOTPOMHOro ropMoHa y AETe’ passMYHOro Mosa W BO3pacTa B nepuos
pa3rapa U pekoHBanecueHUMn MHPEKLMOHHOrO MOHOHYKNE03a, BbI3BAHHOrO BMpPYCOM JnwTeiHa — bapp.

Matepuanbl u MeToabl. [oa HabnoaeHneM Haxoamnucb 94 pebeHka B Bo3pacTe oT 1 no 17 net, cpeamn Hux ot 1 o 5 net —
22 %, 01 5 no 10 net — 39 %, ot 10 no 15 net — 27 %, ot 15 po 17 net — 12 %, c anarHo3om «Bupyc dnwTeiHa — bapp -
MOHOHYK/1€03, CpeiHAa CTerneHb TsXecTu». [InarHo3 BbICTaBAEH Ha OCHOBAHUM KJIMHWMKO-aHAaMHECTUYECKMX U NabopaTopHbIX
[aHHbIX. MccnenoBaHus, NoATBEpXKAAKOLWME AMArHO3, NpoBeaeHbl B nabopatopum CaHkT-MeTepbyprckoro rocyaapCcTBEHHOro
neavaTpuMyeckoro MeauLMHCKOro yHuBepcuTeTa. NoMUMO pyTUHHBIX 06CefoBaHWi (KIMHUYECKUIA MUHUMYM), onpeaeneHus
TUTpOB aHTUTEN M- 1 G- K Bupycy dnwTeliHa - bapp, BbIIBNeHWS reHOMa B KpOBM METOLOM NMOAMMEPA3HON LeNHOM peakLumm
npoBefeHo onpeaeneHve ypoeHs T,, T,, TMPEOTPONHOrO rOpMOHA METOAOM TBEPAO(HA3HOTO MMMYHODEPMEHTHOTO aHaNM3a
B CbIBOPOTKE KPOBM.

Pesynbtatbl. 3aperncTpupoBaHbl 3aKOHOMEPHbIE M3MEHEHMS CPEHMX 3HAYEHWI KOHUEeHTpaumu T, Uy NeBOoYeK, U Y Manb-
YMKOB BCEX Tpex BO3PaCTHbIX rpynn: KoHueHTpaums T,, T, B nepuoae pasrapa 6one3Hn 6bia CHUXEHA MO CPAaBHEHMIO
C NepvoaoM peKOHBanecueHUnn. 3aperucTpupoBaHbl BbIPaXXeHHbIE U3MEHEeHWs KOHLEHTPaLuuu TUPEOTPOMHOro ropMoHa
My AEeBOYEK, U Y ManbYMKOB BCEX TPEX BO3PACTHbIX MPYMn: KOHLEHTpauus B nepuone pasrapa 60ie3Hu 6bi1a HeCKOAbKO
CHW)XXEHa MO CPaBHEHWIO C MepUOAOM PEKOHBANECLEHLMM Y MANbYMKOB M NOBbIWEHA MO CPABHEHMUIO C NEPUOAOM PEKOHBA-
NnecueHLMn y feBoYyek.

BbiBoabl. BbisiBnieHbl M3MeHeHus yposHen T,, T, u TMPEOTPONHOro ropMoHa y A€Ter B MepuoA pasrapa MHGEKLMOHHOro
MOHOHYK/1€03a, 33aBUCALLME OT TSAXKECTU 3a60/IE€BaHUS, HANMUMS U XapaKTepa OCNOXHEHWA: AMHaMuKa nokasatenen T,, T,
TTI B nepuopa pasrapa U pekoHBaNeCLeHLMU Npu UHPEKLMOHHOM MOHOHYK/Ie03€ Y feTei 3aBUCUT OT TSXKEeCTU 3aboneBaHums,
HaNM4ns U XapakTepa OCNOXHEHUMN.

Kniouesble cnosa: fet; MHOEKUMOHHbIN MOHOHYKNEO3; BUPYC JnwTenHa — bapp; TMPOKCUH; TPUNOATUPOHMH; TUPEOTPOMHbIN
rOPMOH.

Moctynuna: 14.04.2023 Opobpena: 15.05.2023 Mpunsra k nevatu: 30.06.2023
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ABSTRACT

BACKGROUND: The interest in infectious mononucleosis caused by the Epstein-Barr virus (EBV) is currently apparent.
Epstein—-Barr virus reaches tropism for reticular and lymphoid tissues, does not eliminate from the body and causes an
immunopathological process in which the endocrine system develops. Thyroxine (T,), triiodothyronine (T), and thyroid-
stimulating hormone determinations are the most widely used diagnostic tests to assess thyroid function.

AIM: To study changes in T,, T,, thyroid-stimulating hormone in children of older sex and age at the height and conva-
lescence of infectious mononucleosis, the period of Epstein—-Barr virus.

MATERIALS AND METHODS: Under the supervision of the child were 94 aged from 1 to 17 years, among them from
1 to 5 years - 22%, from 5 to 10 years — 39%, from 10 to 15 years — 27%, from 15 to 17 years — 12% , diagnosed
with Epstein-Barr virus - mononucleosis, moderate severity. The diagnosis was made on the basis of clinical, anamnestic
and laboratory data. The studies leading to the diagnosis were carried out in the laboratory of the Saint Petersburg
State Pediatric Medical University. In addition to routine settings (clinical minimum), detection of M- and G- antibodies to
Epstein-Barr virus, detection of the genome in the blood by PCR, determination of the levels of T,, T,, thyroid-stimulating
hormone by enzyme-linked immunosorbent assay in blood serum.

RESULTS: Regular changes in T, concentrations were registered in both girls and boys of all three age groups:
the concentration of T,, T, in the period of the peak of the disease was reduced compared to the period of convales-
cence. Significant changes in thyroid-stimulating hormone were registered in girls and boys of all three age groups:
the concentration of thyroid-stimulating hormone during the peak of the disease slightly decreased compared to the
period of convalescence in boys and increased compared to the period of convalescence in girls.

CONCLUSIONS: The changes in the levels of T, T,, thyroid-stimulating hormone in children during the peak of infectious
mononucleosis depends on the severity of the disease, the presence and nature of complications.

Keywords: children; infectious mononucleosis; Epstein—-Barr virus; thyroxine; triiodothyronine; thyroid-stimulating
hormone.
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AKTYAJIbHOCTb

WNudexnnonnsiii moHonykineos (MMM) — octpoe
WH(EKITMOHHOE 3a00JICBaHNE, BBHI3BIBAEMOE BHUPYCOM
Omnmreiina — bapp (BOB). D10t Bupyc perumnupyercs
B OCHOBHOM B B-nmmdonurax, HoO MOKeT ObITh 0OHa-
PYXKEH U B SMUTENNANBHBIX KJIETKaX MIOTKH U OKOJO-
YIIHBIX MPOTOKOB. THUIHMYHBIC MPU3HAKH U CUMIITOMBI
BKJIFOUAIOT JINXOPAJKY, JIUM(aICHONATUIO U IepHeTU-
yeckyro anruny [15, 19, 20].

ComnacHO COBpPEMEHHBIM JAaHHBIM, HEHpPOlIHJIO-
KPHHHAsI ¥ TUMHKO-TMM(paTniyecKkas CUCTEMbl B OHTO-
U (uoreHese COCTaBISIIOT OCHOBY I'OMEOCTa3a, YTO
TIOJITBEPIKIAET TEOPUIO O BOZMOXXHOCTH IHIOKPUHHOU
peryasinuu MMMyHOreHe3a. B cooTBercTBHMH € 3TOMH
KOHIICTILIUEH TOPMOHBI PaccMaTpUBaIOTCA Kak (DakTo-
Pbl, aKTUBHO JEHCTBYIOIINE HA UMMYHHBIH CTaryc op-
raiusma. B pesynbrare ropMOHalIbHOTO BO3JEHCTBUS
pa3BUBAIOTCS MMOTEHIMATBHBIE BO3MOXKHOCTH JHM(pO-
WIHBIX KIETOK B HANpaBJICHUU HX CHeUUPUUECKON
muddepenuuposku [11, 14, 16, 17].

B cBs3u ¢ monaganuem BOb B mumdbounaHble KiIeT-
KW TIPOUCXOIAT CTPYKTYPHbIE U3MEHEHHS, OXBAThIBAIO-
IMe BCE 3BEHbs] IMMYHHOUM CUCTEeMHI [5, 9, 14, 16, 21].
MNmvmyHHBIE HapymeHus pu UM HOCAT KOMILIEKCHBII
XapakTep, OHM 3aTPAaruBalOT KaK KIETOUHBIN, TaK U I'y-
MOpaJIbHBIII UMMYHHBII OTBET, YTO U OOYCIIOBIMBAET
MOTMMOP(PHU3M KIMHUYECKUX MPOSBICHUHN TIPU JAHHOM
3a0oneBanuu [3, 4, 6, 8].

Jlo cux mop OTCYTCTBYIOT JaHHbIC O (DyHKLIHOHAIIb-
HOM COCTOSIHMM THIIO(GHM3apHO-TUPEOUAHON W THUIodHu-
3apHO-HA/IIIOYEYHUKOBON CHUCTEM y JIETeH U MOAPOCTKOB,
OonmbHEIX MM, 0 pomu Kene3 BHYTpPEHHEH CeKpeluu
B PEryJsillik MMMYHOT€He3a TpU JaHHOM 3a00JICBaHUH.
Mexay TeM H3ydeHHE COCTOSIHHS U B3aUMOCBSI3H SHIO-
KpPUHHOM M MMMYHHOHU cucteM nipu UM nmact nH(pOopMa-
LU0, HEOOXOMMYO JTst T depeHIMAIBLHOM THarHOCTH-
KM, TIPOTHO3MPOBAHUSI TEUCHUSI M UCXONIOB 3a00JICBaHUSL.

IJene — wu3ydyeHHE H3MEHEHUS YpPOBHS THUPOK-
cuna (T,), tpuionruponuna (T,) u THpeoTpomHOro
ropmona (TTI') y nereit pasmudHOTO TIONIA W BO3pAac-
Ta B MEpUOJ pa3rapa U pexkoHsBaiecueHiuuu UM, Bbl-
3BanHoro BOB.

MATEPUANbI U METOAbI

O6cnemoBansl 94 mamueHTa B Bo3pacte oT 1 roma
no 17 ner Ha mepBBIE-TPEThH CYTKH OT Hadama 3a6o-
neBauust UM u gyepe3 30 gHeil mocie BbI3IOPOBIEHUS.
Hccnenosanus, noareepxaaromne nuarno3 MM, npo-
BezieHbl B Jtaboparopun CIIGITIMY ¢ momomipio mo-
JIMMEPa3HOMN IEMHON peakiuu U ONpe/IesIeHUs] TUTPOB
antuten M- u G- x BOb. bonbHBIM B mepBbIe Tpoe
cytok oT Hayasa UM u uepe3 30 anel mocie BbI3AO0-
posiienus onpeznensiuu yposens T, T,, TTT' meTonom
UMMYHO(PEPMEHTHOTO aHaJIH3a.

PE3YJ/IbTATbl U OBCYXXAEHUE

Konuenrpaunn T,, T,, TTI' B cbIBOpOTKE KpOBH
mMepsn y aereid ot 1 go 16 met, OOMbHBIX WH(DEK-
IUOHHBIM BOB — MOHOHYKJI€030M B TIEPHOA pasrapa
OoJle3HU U B EpHO] peKoHBaslecieHnn. Bee cpennue
pe3yabTaThl HCCIEI0BaHNs CPABHUBAI Y TPYIIII, pa3/e-
JICHHBIX TIO MOJIOBOMY TPHU3HAKY (/IEBOYKH/MATBUNKHN)
u 1o Bo3pacty (1-5, 6-10, 11-16 neTt). Kak okazanocs,
¥ CpenHss KOHUeHTpauus T,, ¥ MHIMBHIyallbHbIE
pe3ynbTaThl 'y OTHENBHBIX TALMEHTOB HH B TEPHOJ
pasrapa, HU B TIEpUOJ] PEKOHBAIIECIECHIIMH HE BBIXO-
UM 32 TIpejesibl BO3pacTHOM HOpMbL. Tem He Me-
HEE IPaKTUYECKHU BO BCEX IPYIIAax B TOW WM UHOU
creneHu KoHueHtpamus T, B IepUOj pasrapa HUKE,
4YeM B MEpUOA PEKOHBaJeCHEHUIUH (y JI€BOYEK B BO3-
pactHoit rpynne ot 1 go 5 nmer — 2,60 + 0,30 npotus
3,03 +£0,33 nmons/a, or 6 mo 10 jger — 2,26 +0,16
npotuB 2,41 0,18 nmone/n, or 11 go 16 nmer —
2,41 0,14 nporus 2,31 £+ 0,20 nmounw/n). [Ipu 3Tom
y J€BOYEK BO BCEX BO3PACTHBIX IPyIIax JOCTOBEPHBIX
pa3iuuuil yCTAaHOBUTH HE YIAIOCH.

Y manpamukoB B Tpynmax or 6 mo 10 met m ot 11
no 16 nmer pazmuume OBIIO JOCTOBEpHO (cCTaTH-
CTHKa 3HAaKOBBIX pAHIOB YWJIKOKCOHa B TpyIl-
ne or 6 go 10 nmer Z=-2,201, B rpynne ot 11
no 16 mer — Z=-2,366), B rpynme ot 1 mo 5 mer
JIOCTOBEPHOTO PA3NINYMsI YCTAHOBUTH HE YNAJOCh, TEM
HE MeHee BBIABJICHA 3HAYMTENbHAsl TeHJICHIUS K CHU-
KEHHMIO KOoHUeHTpauuu T, B mepuon pasrapa 06ose3Hu

(puc. 1).
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Puc. 1. uHamnka ypoBHs TpuitoaTupoHuHa (T,) B nepuop
pasrapa M peKoHBanecueHuuMn 3a6onesaHus BUPYCOM
SnuwTeiiHa - bapp y pAeTeit pasnuMuHbIX BO3pacTHbIX
rpynn.

Dynamics of triiodothyronine (T,) levels during the peak
and convalescence of Epstein—Barr virus diseases in chil-
dren of different age groups.

Fig. 1.
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Puc. 2. OuHamuka ypoBHs TupokcuHa (T,) B nepuop pasrapa
W peKOHBanecueHuun 3aboneBaHus BUPYCOM DnuTei-
Ha - bapp y Aeteit pasnuuHbIX BO3PaCTHbIX Fpynn.
*OTnnumg ot rpynnbl «PekoHBanecueHuUa» AOCTOBEPHbI
Ha NPUHATOM ypoBHe 3HauumocTu (p < 0,05); **otnnuna
ot rpynnbl «PekoHBanecueHuus» [OCTOBEPHbI Ha NpU-
HATOM YpOBHe 3HauMMocTH (p < 0,01)

Dynamics of thyroxine (T,) levels during the peak and
convalescence of EBV diseases in children of different age
groups. *Difference from the “Reconvalescence” group at
the established detection level (p < 0.05); **difference
from the “Reconvalescence” group at the established de-
tection level (p < 0.01)

Fig. 2.

Konuentpanus T, W MHAMBUIYalbHBIE PE3YIb-
TaTbl y OTHCNbHBIX MALMCHTOB HU B MEPHOA pasra-
pa, HU B IIEPUOJ PEKOHBAJIECLECHLUUM HE BBIXOAWIH
3a IMpejeNbl BO3PACTHON HOPMBI. TeM He MeHee Ipak-
THYECKM BO BCEX IpylInax B TOH WIM MHOW CTere-
HU KoHUeHTpauus T, B mepuon pasrapa HUXKE, 4YeM
B NEpUOA PEKOHBaleCLEHUNHU (y IEBOYEK B BO3pacT-
HO# Tpymme oT 1 go 5 mer — 16,58 = 0,91 mportus
18,17 + 0,84 nmomns/i1, ot 6 g0 10 mer — 16,91 £ 0,91
npotuB 18,95+ 0,84 nmons/i, ot 11 go 16 ner —
15,01 £0,79 mnporus 18,35+0,63 mnmomns/n). [lpu
3TOM y JAeBouyek B rpymnme or 11 go 16 ner sto
paznwuue OBUIO  JOCTOBEPHO (CTaTMCTHKA 3HAKO-
BBIX DPAHTOB YWIKOKCOHa Z=-2,521), a B Tpymme
or 1 roma 10 5 JeT JOCTOBEPHBIX pa3lIM4Uil yCTaHO-
BUTh HE YyHAJOCh, OJHAKO HMeEJach YeTKas TCHICH-
1ust K CHWOKEHMIO KoHueHnTpauun T, B mepuon pasrapa
OoJe3Hu.

Y MajBYMKOB B BO3pPAcTHBIX Ipynnax ot 1 go 5 jmet
u or 11 no 16 ner paznuume OBUIO AOCTOBEPHO (CTa-
TUCTHKA 3HAKOBBIX PAHIOB YHIKOKCOHAa B TpyIIe
or 1 mo 5 ner Z=-2,380, B rpymme ot 11 g0 16 ner
Z=-2,521), B rpynme ot 6 g0 10 jer mocTtoBepHOTO
pa3iauuusl yCTaHOBUTH HE Y/NAJOCh, OJHAKO BbISBJIEHA
SIBHAsI TEHAECHIUS K CHUKEHUIO KOHIEHTPALUN TUPOK-
CHMHa B TIepWoOJ pasrapa OonesHu (puc. 2).
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Puc. 3. lMHaMuKa ypoBHSI TUPEOTPONHOro rOpMOHa B Nepuoa
pasrapa U peKoHBanecueHUuM 3aboneBaHns BUPYCOM
JnwreitHa - bapp y peteit pasauMYHbIX BO3PACTHbIX
rpynn.

Dynamics of TSH levels (mlU/l) during the peak and
convalescence of EBV diseases in children of different
age groups.

Fig. 3.

Konnentpauusa TTI' m mHAMBHIYyadbHBIE pPE3yib-
TaTbl y OTHENBHBIX IALUEHTOB HU B IMEPHON paz-
rapa, HU B IE€PHUOJ PEKOHBAJICCLCHIUHN HE BBIXOIM-
JM 3a TIpeneisl BO3pacTHOW HOpPMBI. Tem He MeHee
BO BCEX TIpyIIax JEBOYEK B TOM WIM WHOW CTENEHU
rxoHueHtpauuss TTI' B mepuwon pasrapa Belle, 4em
B INEpUOA PEKOHBAJIECLEHINHU (y JIEBOYEK B BO3PacT-
HOHt Tpymme ot 1 mo 5 mer — 4,33 +£1,36 mportus
4,01 £0,54 MME/a, or 6 mo 10 mer — 3,97 +0,59
mpotuB 3,80 0,75 MME/n, or 11 go 16 mer —
3,68 £0,76 mporus 2,61 + 0,35 MME/n). [Ipu stom
y JEBOYEK BO BCEX TPEX BO3PACTHBIX IPyNIax Jo-
CTOBEPHBIX Pa3IMYNi YCTAHOBUTH HE yAAIOCh, OAHAKO
uMeJlach 4YeTKas TEHJACHLUS K IOBBIIIEHUIO KOHIIEH-
tpauun TTI B mepuon pasrapa OomnesHu (puc. 3).

Y ManbuukoB B BO3pacTHOU rpymnme ot 6 1o 10 ner
pasnuarie OBUTO JOCTOBEPHO (CTATHCTHKA 3HAKOBBIX
panroB YwuikokcoHa Z=-2,221), B rpymmax or 1
q0 5 ner u or 11 no 16 ner nocToBEpHOro pasiu-
YHsl YCTAaHOBUTH HE YAAIOCh, TEM HE MEHEE BBISIBIICHA
OIIpEeNICHHAs! TCHICHUUS K CHIKECHHUIO KOHIIEHTpa-
mnu TTD B mepuon pasrapa 00se3HU.

BOBb  sBusiercsi  9(QQEKTHBHBIM  aKTHBATOPOM
B-xnerok [12, 18]. UHorma Bupyc MOXET aKTUBHPO-
BaTb M TPAaHC(POPMHUPOBATH OINpPEIEICHHbIE CyOnoIy-
AU B-K1eTok ¢ 00pa3oBaHWEM KICTOYHBIX JTHHUH,
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CEKpETHPYIOIUX AaHTUTENA, KOTOPHIE NPOAYLUPYIOT
ayroanturena 1gG Kk aHTUreHaM IUTOBUIHON KeJe3bl,
BKJIFOUasl TUPEOIIOOYIMH, THPEOIEPOKCHIA3y U pe-
nentop tuporpornmua [1, 2, 7]. Kpome Toro, panee
coo0ILIaNIOCh KaK O TUIOTUPEO3e, TAK U O THPEOTOKCH-
KO3€, CBSI3aHHBIX ¢ ocTpoi mHpekuueit BOb [10, 13].
JlaHHBIE aBTOPOB COMOCTABUMBI C PE3yJbTaTaMu, IO-
Jy4EHHBIMH B XOJI¢ HAILEr0 HCCIIEIOBAHMS.

BblBOAbI

3aperucTpupoBaHbl  3aKOHOMEPHBIE ~ M3MEHEHUS
CPEIHUX 3HAYECHUH KOHIEHTpamuu T, W y JIEBOYEK,
M Yy MaJB4UKOB OOJBHBIX HH(EKIMOHHBIM MOHOHY-
KJICO30M, BbI3BaHHbIM BOb: xonuentpauus T, u T,
B Ilepuojie pasrapa 0oje3HH Oblla CHM)KEHA 10 CpaB-
HEHUIO C TIEPUOIOM PEKOHBAJICCLICHIIUH.

3aperncTprpoBaHbl 3aKOHOMEPHBIE BBIPAKEHHBIC U3~
MEHEHUs CpeAHUX 3HadyeHui konueHrpauuu TTT u 'y ne-
BOYEK, M Y MaJBIUKOB, OOJIBHBIX MH(EKIIMOHHBIM MOHO-
HYKJICO30M, BbI3BaHHBIM BOb, Bcex Tpex BO3pacTHBIX
rpymm: koHneHTpaiust TTIT B mepruone pasrapa Oone3Hu
ObUTa HECKONIBKO CHIDKEHA IO CPAaBHEHHIO C TIEPHOIOM
PEKOHBAJIECIIEHIIMHN Y MAJIBYMKOB U TIOBBIIIEHA IO CpaB-
HEHHUIO C MEPHOJIOM PEKOHBAIECIIEHIINU Y JIEBOUEK.

OOMOJMIHNTENbHAA NHOOPMAL NS

Bxuag aBTopoB. Bce aBTOpBI BHECTH CYIECTBEHHBIHN
BKJIaJ B pa3pabOTKy KOHIEIIHH, HPOBEJCHHE HCCIe0Ba-
HUSL M TIOJTOTOBKY CTaThbd M 0100pmin (pUHAIBHYIO BEPCHIO
nepen myOIuKaIen.

Kondumukr uHTepecoB. ABTOPHI NEKIAPUPYIOT OTCYT-
CTBHC SABHBIX M IIOTCHIHAJIBHBIX KOH(l)III/IKTOB HHTEPECCOB,
CBSI3aHHBIX C IyOJIWKalMed HacTosIel CTaTbH.

Hcrounnk ¢unancupoBanus. ABTOpPbl  3asBISIOT
00 OTCYTCTBHMHM BHEIIHETO (PMHAHCHPOBAHMS IIPH IIPOBEJIC-
HHUH HCCIIEI0BAHMS.
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AHHOTAUNA

AktyanbHOoCTb. OCHOBHas NpMYMHA paHHEl HeoHaTaNbHOM CMepTU — acPUKCUS HOBOPOXAEHHOro. NepeHeceHHas B poaax
acUKCU MOXET NPUBOAMTb K MOPANKEHUIO FONOBHOIO MO3ra, AblXaTe/lbHbIM PAacCTPOMCTBAM, FreMOAMHAMUYECKMUM HapyLle-
HUAM, HapyweHnaM QYHKLMM noyek.

Lenb — onpenenexHve GakTopoB, NpeapacnonaraloWmnx K poxaeHuto pebeHka B COCTOSAHUM achUKCUM.

Matepuanbl n mMetoppl. [TpoBeAeHO peTpOCNeKTUBHOE WMCCNef0BaHMe, BKIKYAOLWEe aHaNM3 AaHHbIX MeAMUMHCKOW AOo-
KymeHTaumn 11662 xeHWMH, pogopaspelleHHbix B lMepuHaTanbHoM LeHTpe CaHkT-MeTepbyprckoro rocyaapcTBEHHOrO
neanaTpuMyeckoro MeauLMHCKOro yHMBepcuTeTa (pofoBcnomMoraTensHoe yypexaenue |lIb ypoBHs), 6epeMeHHOCTb KOTOPbIX
3aKOHYMNACh CPOYHBIMM poAaMK. B 0CHOBHYIO rpynny BOLWAKM NALUEHTKM, pOAMBLUME AOHOLIEHHbIX AeTel B COCTOSHUM achuUK-
Ccuu cpepHen u Tsxenoi ctenenn (n = 70), B KOHTPONbHYIO FPpynny — NauMeHTKW, poamslime aetelt 6e3 achukcmm (n=11592).
Pesynbrathl. BbigBneHbl GakTopbl, Npeapacrnonaratwlime K poxAeHWO [OHOWEHHOro pebeHka B COCTOSHUU achuKCum
CpeaHen M TSHKenon CTeneHu: MONOAONM BO3pacT MaTepew, runepToHMyeckas 60ne3Hb U cMMNToMaTUyecKkas apTepuanbHas
rMnepTeH3ns B aHaMHe3e, YeTBepTble M 6onee Mo CYeTy pofbl, NPeXAeBPEMEHHAS OTC/NOMKA HOPManbHO PaCMONOXEHHOMN
NNaLeHTbl, MpeXAeBpeMeHHOE U3NIMTHUE OKOJIONIOAHBIX BOL aHOManuUM NoaoXKeHWs nioaa (Kocoe 1 nornepeyHoe nosoxeHue),
MeKOHManbHas OKpacka OKOMOMIOAHbIX BOA M AnWTeNbHOe TeyeHWe | nepuopa poaos.

BbiBoabl. bonee yactoe Bocxopsuiee MHbuumpoBanue Il u Il ctagun penaet HeoH6XoAMMbIM CBOEBPEMEHHOE BbISIBIEHME
U nevyeHne BakTepuanbHOM UHDEKUMM Yy BCceX BepeMeHHbIX C AOHOLWEHHbIM CPOKOM. [ToCTpoeHa NporHocTnyeckas Moaesnb
pOX[eHWs AOHOWEHHOro pebeHka B COCTOSAHUM acPUKCUU. XKeHLMHaM, BOWeALWUM B Tpynny pucka, Heobxoammo B 37 Hep,.
6epeMeHHOCTM NPOBeCTH A0NOAHUTENbHOE 06CnefoBaHME: NOCEB M3 LEePBMKANbHOrO KaHana Ha Gnopy U YyBCTBUTENbHOCTb
K aHTMbaKTepuanbHbIM MpenapaTtaM ANs BbiIBNEHUS NATOreHHOW M YCIOBHO-MATOreHHOW MUKPOMNOpbl, POAbl BECTU MOL,
0643aTenbHbIM NOCTOSAHHBIM MOHUTOPHbBIM KOHTPONEM.
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NEWBORN ASPHYXIA: FEATURES OF THE COURSE OF PREGNANCY
AND DELIVERY AND THE STRUCTURE OF THE PLACENTA
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! Kirov Military Medical Academy, Saint Petersburg, Russia;
2 Saint Petersburg State Pediatric Medical University, Saint Petersburg, Russia;
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For citation: lvanova LA, Ivanov DO, Bezhenar VF, Krasnogorskaya OL. Newborn asphyxia: features of the course of pregnancy and
delivery and the structure of the placenta. Pediatrician (St. Petersburg). 2023;14(3):51-59. DOI: https://doi.org/10.17816/PED14351-59

ABSTRACT

BACKGROUND: The main cause of early neonatal death is neonatal asphyxia. Asphyxia transferred during childbirth can
lead to damage of the brain, respiratory disorders, hemodynamic disorders, and impaired renal function.

AIM: The aim of the study is to determine the factors predisposing to the birth of a child in a state of asphyxia.
MATERIALS AND METHODS: A retrospective study was conducted, which included the analysis of medical records of
11,662 women who gave birth at the Perinatal Center of the Saint Petersburg State Pediatric Medical University
(level IlIB obstetric institution), whose pregnancy ended in urgent delivery. The main group included patients who gave
birth to full-term babies in a state of moderate and severe asphyxia (n=70), the control group included patients who
gave birth to children without asphyxia (n=11,592).

RESULTS: Factors predisposing to the birth of a full-term baby in a state of moderate and severe asphyxia were identified,
which can be used to develop a system for predicting the birth of a child in a state of asphyxia and a set of preven-
tive measures.

CONCLUSIONS: More frequent ascending infection of stage Il and Il makes it necessary to timely identify and treat
a bacterial infection in all full-term pregnant women. A prognostic model for the birth of a full-term baby in a state
of asphyxia has been constructed. Women at risk should undergo an additional examination at 37 weeks of pregnancy:
sowing from the cervical canal for flora and sensitivity to antibacterial drugs to identify pathogenic and opportunistic
microflora, childbirth should be carried out under mandatory constant monitoring control.
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AKTYAJIbHOCTb

OCHOBHOI NMPUYMHON paHHEH HEOHATaNIbHOU CMep-
TH (B TIepBBIe 168 1 BHEYTPOOHOH KU3HH) CTAHOBHUTCS
acdukcust HoBopoxkaenHoro (MKb-10: P21) [1, 6, 7,
9-11]. Ilepenecennas B pogax acpUKCUsI MOXKET MpHU-
BOJHUTH K IOPaXEHUIO, B TOM YHUCIE HEOOpaTumMomy,
TOJIOBHOTO MO3Ta, JBIXaTeNIbHBIM pPacCTPOMCTBaM, Te-
MOJUHAMHYECKAM HapyIIEHUSM, HAPYIICHUSIM (PyHK-
nuu modek [3, 9—11].

OO0 ynoBIEeTBOPUTENBLHOM COCTOSIHUM PEOCHKA CBH-
JIETeNBCTBYET olleHka 8—10 6amoB. OneHka 1o 1mKane
Armrap B KoHIE 1-if MUHYTHI 4—7 OasIOB yKa3bIBaeT
Ha acukcuio cpenneii creneHu (MKB-10), koTtopas
XapaKkTepu3yeTcsl LEeHTpaIu3alueil KpoBooOpaleHus
TOW WJIM MHOH CTENEHH, YTO COMPOBOXKIACTCS Hapy-
MIeHnsAMA (DyHKITMM BCEX OpPTaHOB W CUCTEM, B TIep-
BYIO OYepeb IICHTPATLHOM HEPBHOM crcTeMbl. OmHaKo
B MOCJIC/IHEE BPEMsl OTHOIICHHE K OIIEHKE 7 TI0 IIKalie
Arnrap B KoHIE 1-f MHUHYTBI M3MEHWIOCH: paclieHH-
BaTb €€ KaK MaTOJOTMYECKYI0 MPU3HAHO HeLeeco-
00pa3HbIM, TIOCKOJIBKY OIleHKa 7 OaJjuloB MO IIKajie
Arnrap K KOHIy |- MHHYTBI HE SIBISICTCS KIMHHUYC-
CKU W/Wiu mporHoctudecku 3Hauumon [8]. Coorser-
CTBEHHO, B HACTOSIIIEM HCCIIEIOBaHUN acPUKCHUS Cpell-
Hell W yMEepeHHOW TsDKeCTH Oblila JUarHOCTUPOBaHA
MIPU OLIEHKE M0 IIKajge Anrap B KOHIE |- MHUHYTBI
4-6 OamnoB. Tsxkenas acukcus (OLEHKA IO IHKaje
Arnrap B koHne 1-ii munytel 0-3 Oama) xapaxrepu-
3yeTcsl TSKEeNbIM HapylleHHeM (DYHKLIMH BCEX CHUCTEM
W OpraHoB, Bcerma TpeOyeT MPOBEIEHHs KOMILIEKca
peaHUMAITMOHHBIX MEpONpPHITHHA [§].

Lleny — omnpenenenue (HakTopoB, Mpeapacioara-
IOIIMX K POXKJIECHHUIO peOCHKAa B COCTOSIHUM aC()UKCHH.

MATEPWANbI U METObl

IIpoBeneHO peTPOCIEKTHBHOE HCCIENOBAaHUE, KO-
TOpOE BKJIIOYAJIO aHAIM3 JAHHBIX MEIMIIMHCKOW J0-
KyMeHTauuu 12342 KkeHIIUH, poJOpa3pelIeHHbIX
B Ilepunaranpaom teHTpe Cankt-IleTepOyprekoro
TOCYAAPCTBEHHOTO MEIUAaTPUYECKOTO MEIUIIUHCKOTO
yauBepcutera (I1L][ CIIOITIMY, pomoBcroMoraremns-
Hoe yupexaenue IIIb ypoBus). B pomoBcnomora-
TEIbHOM YUPEXJECHUU TPETHEro YpPOBHS B HAIMYUHU

nmeercsi 000py10BaHHE, MEANKAMEHTHI M BBICOKOKBA-
T(GULIUPOBAHHBII IEPCOHAT — BCE TO, YTO MO3BOJISIET
CAeaTh PeaHHMAlHI0 AETEeH, POIUBILUXCS B COCTOS-
HUM ac(PUKCUM CpellHel M TSKEIOH CTENeHH, yCIIelI-
HOM. [Ipu oTCYTCTBHU BHIIIENIEPEUNCICHHBIX YCIOBUH,
B YAaCTHOCTH, IIPU POXKICHUN peOCHKA B YUPEKACHHUIX
MIEPBOTO MWJIM BTOPOTO YPOBHS, UMEHHO 3TH AETH OyayT
COCTABIISATh TPYNIy TOTHOIINX B paHHWN HEOHATalb-
HBI TIEPUO/I.

B I rpynny Bomm 272 (2,2 %) nanueHTKH, poauB-
mMe AeTeld ¢ OLEHKOW Mo Ikaie Amnrap Ha 1-il mu-
HyTe 6 6amroB n mernee. Bo Il rpymry Bommmu 12070
(97,8 %) mammeHTOK, POAMBIIHMX JETEH C OICHKOM
no mkaie Anrap Ha 1-if MunyTte 7 6amioB u Oodee.
Cpok OepeMEeHHOCTH Ha MOMEHT pPOAOpa3peLICHUs
y NAlMEeHTOK 00euX TpymIl IpeiacTasieH B Tadm. 1.

ITockonbKy ¢ HM3KOM OIIEHKOM IO mIKajne Amrap
CTaTHCTUYECKH 3HAYMMO HIKE DPOXKIAIOTCS HEIOHO-
HICHHBIE JIETH, COOTBETCTBEHHO, cama 1o cebe Heno-
HOLICHHOCTh MOBBIIIACT PUCK pPaHHEH HEOHATaTIbHON
CMEpPTH W TpeOyeT CHUCTEMBI MPO(HIAKTHPOBAHHUS.
bruta mocrtaBnena 3amada — ONPEACTUTH MPEAIO-
CBUIKH IS POXKJCHHS JOHOIIEHHOTO pebeHKa B CO-
cTostHAM acukcuu cpeaneit u Tsokeno crenenu. Co-
OTBETCTBEHHO, U3 12342 xeHIINH, POAOPa3PEIICHHBIX
B IIL[ CIIGI'TIMY, Beimenena rpymma u3 11662 xeH-
IIMH, OEPEeMEHHOCTh KOTOPBIX 3aKOHYMIIACH CPOYHBI-
MU pofamu. OToOpaHHbIE MALMEHTKA OBUIM CTPYIIHU-
POBaHBI CIEAYIOMKUM 00pa3oM: B OCHOBHYIO TPYIILY
BOLWUIM TALMEHTKH, POAMBIIME IOHOLIEHHBIX JeTel
B COCTOSIHUU ac()MKCHHU CpeaHel M TSHKEJON CTeneHH
(n="70), B KOHTPOJIBHYIO TPYyNIly — MAIlMEHTKH, PO-
nuBIme aered 6e3 acukcum (n = 11592).

PE3YNbTATbl NCCNEOOBAHUSA

[TanMeHTKH, pOAUBLIME JOHOLIEHHBIX JIETEH B CO-
CTOSTHUM aC()UKCUM CPETHEH U TSHKEJION CTEIICHU, ObLIH
CTAaTUCTHYECKH 3HAYUMO Mojoxke — 28,79+ 7,06
1 31,29 + 7,06 rona B OCHOBHOH M KOHTPOJIBHOM TpyII-
nmax cootrBerctBeHHO (p = 0,004).

[Ipn  amamu3e  aHaMHECTHYECKHX  (haKTOPOB
(Tabi. 2) ycTaHOBJIEHO, YTO Y MAIlUEHTOK, POAMBILINX
JIOHOIIICHHBIX JIETe B COCTOSIHMU ac(PUKCUU CpenHEei

Tabauya 1 / Table 1

Cpok 6epeMeHHOCTH Ha MOMEHT POAOPa3peLLEeHNs Y MALMEHTOK OCHOBHOM M KOHTPOMbHOW rpynn
Gestational age at the time of delivery in patients of the main and control groups

I rpynma / I group

[Mokasatens / Indicator (n=272)

CraTucTHyecKasi 3Ha4UMOCTh /
Statistical significance

II rpynma / II group
(n=12070)

Cpok OepeMeHHOCTH, Hell. /

+
Gestational age, week 36,17 + 5,45

39,47 £ 1,95 p <0,000

[IpexxaeBpeMeHHbIE POIBI /

0,
Preterm birth 94 (34,8 %)

572 (4,8 %) ¥ =458,71, p < 0,000

@ Mlenpnarp. 2023.T. 14. Boin. 3 / Pediatrician (St. Petersburg). 2023;14(3)

elSSN 2587-6252



54 OPUTMHANbBHDBIE CTATbU / ORIGINAL STUDIES

Tabauuya 2 / Table 2
Comatuuyeckas 3aboneBaemMOCTb, aKyWEPCKMA aHaMHE3 U OC/IOXKHEeHUs TeyeHus OepeMeHHOCTVM Y NaLMeHTOK OCHOBHOWM
M KOHTPObBHOM rpynn
Somatic morbidity, obstetric history and complications of pregnancy of patients of the main and control groups

OcHoBHas rpymmna / KoHTponbHas rpymnmna/ Cratucriiecka sua-
IMokasatens / Indicator . py_ p Ey guMmocTh / Statistical
Main group (n = 70) Control group (n = 11592) S
significance
Hopﬂakosmn HOMep OepeMeHHOCTH / 1,94+ 1,24 210+ 1,32 »=0310
Serial number of pregnancy
TlopsinkoBeIit HOMEp PoOOB /
+ + =
Serial number of childbirth 1,56+0,73 1,56 +0.88 p=0.898
YetBepThic U OoJiee MO CYCTY POJBI / 0 0 =371,
Fourth or more childbirth 3 (4.2%) 172 (1,5 %) p =0,045
OTSATOIIEHHBIH aKyIIepCKO-THHEKOIOTHYe- 22157
CKHil aHaMHe3 / 5(7,1 %) 1393 (12,0 %) x -0 ’211’
Burdened obstetric and gynecological history p=5
DKCTPaKOpPHopaIbHOE OMIOA0TBOPEHUE / _ 591 (5.1 %) v =2,82,
Extra corporal aertilization e p=0,093
MHuTpanyuToniazmaTnieckas HHbEKINS ,_
=122

criepMaTosonsa / - 267 (2,3 %) -0 ’287’
Intracytoplasmic sperm injection p=5
OTpunaTensHbIi pesyc-dakTop / o o x> =0,19,
Negative Rh factor 13 (18,6 %) 1873 (16,2 %) p=0,657
Osxupenue / o o x> = 0,01,
Obesity 1 (1,4 %) 247 (2,1 %) =017
Xponuueckuii nuenonedpur / o o ¥’ = 1,85,
Chronic pyelonephritis 3 (43 %) 997 (8,6 %) p=0,173
AprepualibHas THICPTEH3US U TUIEPTOHUYECKAs o o v =12,45,
6omnesnsb / Arterial hypertension and hypertension > (11%) 239 2,1 %) » <0,000
HcTmuko-niepBrKanbpHas HEAOCTaTOUHOCTD / _ 35 (0,3 %) x> =0,16,
Isthmic cervical insufficiency = p=0,690
Tsxenast mpeskaamIcus / o
Severe preeclampsia B 38 (0,5 %) p=0,01
T'ecranmonHsIil caxapHbril guader / o o v = 1,29,
Gestational diabetes mellitus 3(42%) 949 (8,2 %) p=0,255
Tecrannonnas aHemus /
Gestational anemia 2503 %) 1316 (10,9 %) p =003
Tunorpodus miona / o o ¥ =0,16,
Fetal hypotrophy 11,4 %) 131 (1,3 %) p=0,685
XpoHHnuecKas IMIaneHTapHas HeA0CTaTOYHOCTD / o o x> =0,42,
Chronic placental insufficiency 3(42%) 278 (2,4 %) p=0,516
Msuorosoaue / o o y_ _
Polyhydramnios 34,2 %) 255 (2,2 %) ¥ =5,68, p=0,019
Mamnosozaue /
Oligohydramnios - 256 (2,2 %) =119, p=0,275
HenocraTtounocTs kpoBoOOpameHust / o v = 0,19,
Circulatory failure B 42 (0.4 %) p=0,667
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U TSOKENOW CTENeHW CTAaTUCTUYECKH 3HAYMMO Yalle
OBUTM OTMEUYEHBI THIIEPTOHUYECKass OOJIE3Hb U apTepu-
aybHAs THMEPTEH3Ms B aHAMHE3€ W YeTBepThie U Oolee
1o cuety possl. [Ipu 3TOM Takue 0cOOEHHOCTH COMAaTH-
YeCKOro aHamHesa (pesyc-oTpHLaresbHasi MpUHAJIeK-
HOCTb KPOBH, XpPOHHUYECKHH MHUETOHE(PUT, OKUPEHHE,
OTATOLICHHBIM aKylIIEpCKUN aHaMHE3, MOPSAKOBBIM HO-
Mep OepeMEHHOCTH U POAOB) CTATUCTHUCCKHA 3HAYMMBIX
pa3nuuuii B TpyMIlax CpaBHEHUsI HE MMEITH.

[lpu anamuze TeyeHus: OEPEeMEHHOCTH OBIIO BHI-
SIBIICHO, YTO YacTOTa OepeMEeHHOCTEH, HACTYIMHBIINX
B pe3yibTare MPUMEHEHHUS BCIOMOTATEeIbHBIX Perpo-
JTYKTUBHBIX TEXHOJOTHI KCTPaKOPIIOPATBHOTO OTLIO-
JOTBOPECHHUSI M MHTPALUTOILIA3MATHUECKON HHBEKIMN
CIepMaTO30M/a, TUIIEPTCH3UBHBIC PACCTPONCTBA TPH
OEpEeMEHHOCTH, YMEPEHHAS U TsDKeIas MPEIKIaMIICHs,
WMCTMHKO-IIEPBUKATbHAS HEJOCTATOYHOCTh, TeCTallu-
OHHBIC CaxXapHbBId JHa0eT W aHeMHs, XPOHUUECKas
TUTALIEHTapHasl HEJAOCTATOYHOCTh M HEI0CTaTOYHOCTh
KpPOBOOOpAIICHNsI, MaJIOBOJHE W TUHOTPOQHS ILI0na
(Mo maHHBIM (PEeTOMETPHH) BCTPEYAINCh B HCCIIEAY-

TeueHue pofoB Y NALMEHTOK OCHOBHOM M KOHTPOJIbHOM rpynn

E€MBIX Tpynnax C OIMHAKOBOW 4YacTOTOW (pa3nuyus
CTAaTUCTHUYECKH HE 3HAUYMMBI); MajoBoane. MHOTOBO-
M€ CTaTUCTHYECKH 3HAYMMO dYalle OBLI0 OTMEYEHO
B OCHOBHO# rpyriie (Tadi. 2).

B ocHoBHOl rpymie CTaTUCTUYECKH 3HAYMMO Yalle
OBUTM OTMEYEHBI IIPEXICBPEMEHHAs OTCIIOHKa HOp-
MaJIbHO PacCHOJI0KEHHON TUIALICHTHI, IIPEKIEBPEMEHHOE
W3JIMTHE OKOJIOIIOAHBIX BOJ, AHOMAJIUK II0JIOXKEHUS
wiofa (Kocoe U MOMEPEUHOe MOJIOKEHHE), MEKOHUAITb-
Has OKpacKa OKOJIOTUIOAHBIX BOJ W OOJIBINAS JUTUTEIh-
HOCTh | TIeprona pozioB, 4TO MOTPEOOBATIO MIPOBEICHHUS
OTIEPaTHBHOTO a0IOMUHAIEHOTO POIOPA3PEIICHUS, TIPH-
MEHEHHE BaKyyM-3KCTpaKIUu Iuiona. Yactora poaoB
B Ta30BOM INpejuiexkanud, amurensHocts II u I me-
PHOMIOB POJIOB, JIITMTEILHOCTh OE3BOIHOTO MPOMEXKYT-
Ka, 4acToTa NEPUHEOTOMUH, AMHUOTOMHU U PYHHOIO
00c/Ien0BaHus TIOJIOCTH MATKM CTaTHMCTHYECKH 3HAYM-
MBIX pa3IUudil B HUCCICAYEMBIX TPYINax HE HMEIH.
Macca mnoga ObUTa CTATHCTHYECKH 3HAYMMO HIKE
B OCHOBHOH rpymme, Npu 3TOM POCT IJI0Aa CTaTUCTH-
YECKU 3HAYUMBIX Pa3Indauii He nMmen (tadm. 3).

Tabnuya 3 / Table 3

The course of labor in patients of the main and control groups

Tlokasarens / Indicator

OcHoBHas rpynna /
Main group (n = 70)

Cratuctuyeckas
3HAYUMOCTH /

KonTposnbHas rpymnima/
Control group

(n=11592) Statistical significance
Macca miona, r / Fetal weight, g 3214,4 + 690,1 344376 + 797,63 p=10,017
PocT nnona, cm / Fetal growth, cm 50,48 + 3,60 51,94 + 6,74 p=0,077

KecapeBo ceuenne / Caesarean section

45 (64,3 %)

4834 (41,7 %)

> =284, p<0,000

IMonepeyHoe/KOCOE TONIOKEHHE 1018 /
Transverse/oblique fetus position

1 (1,4 %)

21 (0,2 %)

¥ =594, p=0,015

TaszoBoe npemexanue miaona / Breech fetus presentation

1 (1,4 %)

114 (1,0 %)

£ =0,15, p=0721

[IpexxneBpeMEeHHOE H3IMTHE OKOJIOIUIOJHBIX BOJ /
Premature rupture of amniotic fluid

45 (64,3 %)

6601 (56,9 %)

¥ =834, p=0,008

JuTebHOCTh GE3BOHOIO MPOMEKYTKA /
The duration of the waterless period

237,88 + 303,14

284,77 + 1985,04

p=0,848

MekoHHaJIbHasi OKpacKa OKOJIOIIOIHBIX BOJ /
Meconium staining of amniotic fluid

11 (15,7 %)

822 (7,1 %)

¥ =178, p=0,005

JINUTEeTpHOCTH MEPBOTO MEPHOAA POTOB, MUH /

Manual uterine cavity examination

Duration of the first stage of labor, min. 468,65+ 145,13 379,15+ 138,34 p=0,001
JUINTENbHOCT BTOPOTO MEPHOJA POJOB, MUH / _

Duration of the second stage of labor, min. 11,80+4,76 12,31 £6,45 p=0,694
JUINTENbHOCTD TPETHEro NepHoa POAOB, MUH / _

Duration of the third stage of labor, min. 10,00+ 1,44 9,88 4,56 p=0,896
AmHHOoTOMMS / Amniotomy - 197 (1,7 %) =122, p=0,269
BakyyM-3KcTpakius mioaa / o 0 )

Vacuum extraction of the fetus 3 (1L%) 28 (0.3 %) 1= 85,9, p < 0,000
Ilepureoromus / Perineotomy 7 (10,0 %) 1521 (13,1 %) = 0,69, p=0,404
Pyunoe oOciieoBaHUE MOJIOCTH MaTKH / 22,9 %) 222 (1,9 %) = 0,322, p = 0,596
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Tabnuya 4 / Table 4

[laHHble TMCTONOrMYECKOro UCCe0BaHMS NOCAeaa Y NALMEHTOK OCHOBHOM M KOHTPOJbHOM rpynn
Data of placenta histological examination in patients of the main and control groups

ITokazarens / Indicator

OcHoBHas rpymnma /
Main group
(n="10)

CrarucTuyeckas
3HAYMMOCTh /
Statistical significance

KonTponsHas rpymnma/
Control group
(n=11592)

Bocxomsiiiee naduirupoBanue nociena /
Ascending placenta infection

31 (44,3 %)

4397 (37,9 %) =119, p=0,279

Bocxoasiiee nupunupoBanue mocieaa /
Ascending placenta infection

Chlamydial choriodeciduitis

* [ cranus / the first stage 11 (15,7 %) 2820 (24,3 %)

» II cragus / the second stage 12 (17,1 %) 930 (8,0 %) x> =13,98, p=0,003
e III cramus / the third stage 8 (11,4 %) 647 (5,6 %)

XIaMuUIHBIA XOPHOACIHYHT / 457 %) 651 (5.6 %) =000, p=0971

Mukonna3MeHHBIH XOPUOACTTHAYHT /
Mycoplasma choriodeciduitis

15 (21,4 %)

3346 (28,9 %) v =187, p=0,171

Vpearia3sMeHHbIH XOPHOICIUAYUT /
Ureaplasmic choriodeciduitis

8 (11,4 %)

1247 (10,8 %) ¥’ =0,03, p=0,857

PHK-BupyCHBIN XOPHOJACITHUAYHT /
RNA viral choriodeciduitis

20 (28,6 %)

2877 (24,8 %) £ =0,52, p=0,469

JIHK-BupycHblit XoprHoaeuAyHT /
DNA viral choriodeciduitis

34 (0,3 %) ¥ =041, p=0,522

TepnieT4ecKkuii XOpHOACHHAYHUT /
Herpetic choriodeciduitis

37 (52,9 %)

5247 (45,3 %) ¥ =1,62, p=0,203

XpoHuYecKas IaleHTapHast HeI0CTaTOYHOCTh /
Chronic placental insufficiency:
* KOMIICHCHpOBaHHas / compensated
* cy0- U IeKOMIIEHCHPOBaHHAS /
sub- and decompensated

10 (14,3 %)
11 (15,7 %)

1742 (15,0 %)
750 (6,5 %)

7 =0,03, p= 0,863
¥ =9,93, p=0,002

OcTpas mIaneHTapHasi He0CTaTOYHOCTD /
Acute placental insufficiency

5 (7,0 %)

591 (5,1 %) ¥ = 1,85, p=0,204

HopmainbHoe cTpoeHue nocnena /
Normal structure of the placenta

211 (1,8 %) ¥ =2,56, p=0,109

Janee mnpoaHamuM3UpOBAIM MATOJOTHIO MOCIHE-
Ja — TUTALEHTHI, TUIOAHBIX OOOJIOYEK W ITyHOBHUHBI
(tabn. 4). He BbISBIEHO CTAaTUCTHYECKH 3HAYMMBIX
pa3Iuyuii B 4acTOTe BCTPEUAEMOCTH XJIAMHUAMMHOTO,
MHUKOIUIa3MEHHOTO, ypearaa3MeHHOT0, repreTuyecKo-
ro, PHK-Bupycnoro u [IHK-BupycHoro xopuoneunu-
IyUTa, COYCTAHHOTO WH(HUITUPOBAHUS HECKOIHLKUMHU
BO30YIUTEISIMH, a TaK)K€ HOPMAJIBHOTO CTPOCHHUS II0-
ciena. Bocxomsmee nauuposanue I u 111 cramum,
a TaKke Cy0- W JEKOMIIEHCHPOBaHHAs XPOHUYECKas
[JIALEHTapHAsT HEJA0CTaTOYHOCTh BCTPEUYAJIUCh B OC-
HOBHOU TpyIIie CTAaTUCTUYCCKHU 3HAYUMO dYaIlle.

Octpas 1uianeHTapHas HEJOCTAaTOUYHOCTh B TPYII-
Max HMCCIEI0OBaHUs OblIa OTMEUYCHA C OJIMHAKOBOW Ya-
CTOTOH, YTO MOXHO OOBSCHUTH OKa3aHWEM ITOMOIIIH

NPy HAJIUYUKU OTCIOWKHM HOPMAJIbHO PAaCIOJIOXKEHHOMN
W HU3KOPACTIOJIOKEHHOW TUIAIEHTHl B YYPEXKICHUH
3npaBooxpaHeHus III ypoBHsI B 3KCTPEHHOM IOPSIIKE
C COONIONEHMEM BCEX KIMHUYECKHX PEKOMEHIAaLni
[2, 4, 5]. B pe3ynbrare 3TOr0 pUCK pOXICHUS peOeHKa
B COCTOSHUM aC(UKCUM AAXE IPU HAJIUYUU TAKOTO
TPO3HOTO OCJIOKHEHHUSI CHIDKAETCS M HE COIMOCTABUM
C pHCKaMH, KOTOpbIE HECET MOM00HOE OCIIOKHEHHUE
y OepeMeHHOW WM POKEHMLBI, HAXOISIICHCS IoMa
1 TOCHUTAIM3APYEMON B DKCTPEHHOM IOPSIIKE B yd-
peXIIeHUE MEPBOTO MM BTOPOTO YPOBHSI.

Takum 00pa3oM, BBISIBICHBI (PaKTOpBI, Mpeapac-
Mojlararolie K POKICHUIO JTOHOIICHHOTO pebeHKa
B COCTOSIHMM aC()MKCHU CPEIHEH W TSKEJIOH CTEIeHH,
KOTOpbIE MOT'YT OBbITh HCIOJIB30BaHbl AJsl pa3pabOTKu
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CHCTEMBI MTPOTHO3UPOBAHMS POXKICHHS peOCHKa B CO-
CTOSIHUM aC()UKCHM M KOMIUIEKCa MPOQPUIAKTUIECKUX
Mmep:

*  MOJIOIOW BO3pACT Marepen;

¢ THUICPTOHUYCCKaAsA 6OJI€3HI) " apTepuajibHas rumnep-

TEH3UsI B aHAMHE3E;

* TPEICTOSIIIUE YETBEPThIe U Oojee Mo CUETYy POJBbI;

* MPEXKIEBPEMEHHOE M3JIUTHE OKOJIOIUIOAHBIX BOI;

* aHOMAJIMHU MOJIOKEHHS I1JI0/1a (KOCOE M MOMEePEYHOe
MIOJIO’KEHHE);

* MEKOHHAJIbHAsl OKpacKa OKOJIOIUIOJHBIX BOJ;

* Ooubluas JUIMTEIBHOCTb IEPBOIO NEPUOAA POIOB.

bonee wacroe Bocxonsmee wuHbuEpoBanue Il
u Il cragum gemnar0T HEOOXOOUMBIM CBOEBPEMEHHOE
BBIABIICHUE W JIeYCHUE OakTepHajbHOM HWH(pEKInu
y BceX OCpeMEHHBIX C OHOLICHHBIM CPOKOM.

Jlisi OLleHKH BO3MOXXHOCTHU DPa3pabOTKU CHUCTEMbI
NPOTHO3UPOBAHMS POXKJICHUS PeOCHKAa B COCTOSIHUH
ac(UKCUU CpeIHEH U TSDKeNoW cTernmeHu Obula MoCTpo-
eHa KJIacCH()UKAMOHHAs MaTpHLa C pe3yJbTaraMu
KJTacCU(pHUKAIHA OEpeMEHHBIX 110 JaHHBIM 00y4Jaromeit
uHpOpMAIINA W COOTHOIIEHUE 3TOW KIIACCHU(HUKAINH
c ucxonoMm OepemenHoctu (Tabm. 5). B koHTpoIb-
HOW Tpymnme npemiaraeMas MoJelb oOecreynBaeT
COBIIQICHUE MNPOTHO3MPYEMOI0 HCXOJa C pealbHbIM

pesynsratoMm B 99,3 % (cmeuupuyHOCTh MPOTHO3a);
B OCHOBHOM — COBHAJCHHE IPOTHO3UPYEMOIO HC-
X0/la C pea’dbHBIMU pe3ynbraramu coctaBuio 80,2 %
(4yBCTBHUTEIBHOCTH MPOTHO3A).

MeronoM JUCKPUMHHAHTHOTO aHajiu3a ObLIO J10-
Ka3aHO, YTO CTATHMCTHUYECKU 3HAYMMYIO KOPPEISLUIO
C HaJM4YMEM DPOXKAEHUs JOHOLIEHHOrO peOeHKa B CO-
CTOSIHUM ac(UKCHH MMEIOT CJEYIONINE IOKa3aTelu:
YeTBepThle W 0ojiee MO CYeTy POJIbl, THIOTPOpUs
wioga (CHWKEHHE POCTa), MAJOBOAWE, apTepuabHas
TUIIEPTEH3HUs U TMIIEPTOHUYECKasi 0OJe3Hb y Marepu,
AQHOMAJIMM TIOJIOKEHMsI IJIOA, COYETAHHOE BOCXOs-
ee U TepreTuIecKoe MmopakeHue mnociuena (tadm. 6).

[locTpoeHHass MPOrHOCTUYECKAas MOJENb HMEET
BBICOKYIO MPOTHOCTHYECKYIO 3HAYUMOCTh, TO €CTh
TIpeCTaBlIeHHbIe B Tabja. 6 IMOKa3aTeldd C BBICOKOM
YYBCTBUTEIBHOCTBIO U CTIENN(UIHOCTHIO MPEICKA3HI-
BAIOT POK/ICHHUE JIOHOIIEHHOTO peOeHKa B COCTOSIHUU
acuKcHu.

BeiBon — daxropsl, npeapacionararomme K pox-
JIEHUIO TOHOIIICHHOTO peOCHKa B COCTOSTHUH ac(hUKCHUH,
CJICYIOIINE: MHOTOPOKABINAs JKEHIMHA (C MPEICTO-
AIMMA YETBEPTHIMH M 0ojiee pojamu), C apTepH-
ANBbHOW THNEPTEH3UEeH WM THIIEPTOHUYECKOH Oones-
HbIO, aHOMAJMSIMHU IOJIOKEHHSI II0AA, MHOTOBOAHMEM

Tabnuya 5 / Table 5

KnaccndumkaumoHHas Matpuua METOAMKM NPOrHO3MPOBAHUS POXAEHUS LOHOWEHHOro pebeHka B COCTOSHUM achukcum
Classification matrix of the method for predicting the birth of a full-term baby in a state of asphyxia

Ucxon / Exodus %

Hopwma, netu (mporunosupyemasi) /
Normal, newborns (predicted)

Acduxcusi, netn (mporHosupyemasi) /
Asphyxia, newborns (predicted)

Hopwma, netu (peanpHBIi pe3ynbTart) /

Total newborns

Norm, newborns (real result) 99,3 2634 39
Acduxcust, 1etu (peanbHbId pe3ynsTar) /

Asphyxia, newborns (real result) 80,2 a4 155
Beero gereit / 98,6 5678 184

Tabnuya 6 / Table 6

CraTuctnyeckas 3Ha4YMMOCTb NapaMeTpoB, CNOCOBCTBYIOLWMX POXKAEHMIO LOHOLWEHHOrO pebeHka B COCTOSHUM acPUKCUM
Statistical significance of parameters contributing to the birth of a full-term baby in a state of asphyxia

OcnoBnas rpynna / | Konrpomsnas rpymma/ Cratuctuueckas
Tloxa3zarens / Indicator Main group Control group 3HAYHUMOCTS /
(n=170) (n=11592) Statistical significance

Bospacr, net / Age, years 28,79 + 7,06 31,29 £ 7,06 »=0,000
ApTepuaibHas TUIIEPTEH3US ¥ THIICPTOHHYECKAs o 0 _

6ome3nn / Arterial hypertension and hypertension 22.3,3%) 28 (0,5 %) p=0,000
Tl'unorpodus mnona / Fetal hypotrophy 1 (1,4 %) 151 (1,3 %) p=0,007
Mmuorosoaue / Polyhydramnios 34,2 %) 255 (2,2 %) p=0,015
AHOMauu 1oJjoKeHus mioja / o o _

Anomalies in the fetus position 114 %) 20 0.2 %) p=0,019
UerBepThle 1 60jee 10 CUeTy POIBI / o o _

Fourth or more births 3 (@3%) 172 (1,5 %) p=0,079
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U runotrpoduei mioaa (0 JaHHBIM YIBTPa3BYKOBOTO
HCCJICIOBAHUA ).

PexomeHaanust — >KEHIMHAM, BOILEALIMM B IPyII-
My pHcka, HeoOXoauMo B 37 Hen. OepeMeHHOCTH Tpo-
BECTH JOTIOJIHUTEIbHOE 00CIIeIOBaHUE: MTOCEB U3 LiEp-
BUKAJIBHOTO KaHalla Ha (UIOpPY UM YyBCTBHUTEILHOCTH
K aHTHOAaKTepHaJbHBIM IIperaparaM Uil BbISIBICHUS
MAaTOTEHHOW ¥ YCJIOBHO-TIATOTEHHOW MUKPOQIIOPHI,
poabl BECTHU 1O 00s3aTeNBLHBIM TTOCTOSTHHBIM MOHH-
TOPHBIM KOHTPOJIEM (HENPEepBIBHOW 3allMChI0 KapAHO-
TOKOTpadu).

Poxxnenne noHOLIEHHOTO peOeHKa B COCTOSHUU
aC(bI/IKCI/H/I MMPaKTUYCCKU BCETAa ABJIICTCA HCOXKH-
JaHHBIM — KaK aJId Bpa‘leﬁ, TaK U I IIAHUCHTKU.
[lonnManue mpeapacnonararomux (GakropoB U CHCTE-
Ma IPOrHO3UPOBAHUSI TIO3BOJIMT CHU3UThH HE TOJIBKO IIe-
PHUHATaJIBHYIO 3200JI€BAEMOCTh 1 CMEPTHOCTb, HO U 3a-
OoneBaeMOCTb JieTel OoJiee cTapiero BO3pacTa.

OOMNMONMHUTE/NIbHAA UHO®OPMALIUA

Bkuaan aBropoB. Bce aBTopbhl BHECHIH CYLIECTBEHHBIN
BKJIaJ B pa3pabOTKy KOHIICTIINM, HPOBEACHUE HCCIENO0Ba-
HUS ¥ TIOATOTOBKY CTaThH, IPOWIH U OJ00pUIH (PUHATBHYIO
BEPCHUIO Tepe]] MyOnuKaiuei.

HUcrounuxk d¢uHaHcupoBanus. ABTOpPbHl  3asBISIIOT
00 OTCYTCTBHH BHEITHETO (PMHAHCHPOBAHUS TPH IMPOBEIC-
HHUM HCCIIEIOBAHMS.

Kongaukr unTepecoB. ABTOPHI 3asBISIOT 00 OTCYT-
CTBMM KOH(IIUKTa MHTEPECOB.
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OCOBEHHOCTU ®OPMUPOBAHUSA BEFTETATUBHOIO BAJTAHCA MNAOLWNX
IWKOJIbHUKOB, MOCTPAOABLUMUX OT BOEHHbIX OEMCTBUMA

AM. NNeBunn?, N.b. Epwosa?, A.l. PorosLoBa?

! PocToBckui rocyaapCTBEHHbI MeaUUMHCKMIA YHUBepcuTeT, PocToB-Ha-[loHy, Poccus;
2 JyraHckuii rocyapCTBEHHbIH MEAULMHCKUIA yHUBEPCUTET UMeHn CBaTuTens Jlyku, JlyraHck, Poccus

Ana yumuposarus: JNlesumH A.M., Epwosa W.B., Porosuosa A.[. BauaHue WHTErpauyoHHO-PeabUANTALMOHHON Mporpammbl Ha
0cobeHHOCTM GOPMMPOBaHMA BEretTaTMBHOrO GanaHca MAaALWMX LIKONbHWKOB, MOCTPAAaBLIMX OT BOEHHbIX AencTewit // Meanatp. —
2023. - T. 14. — Ne 3. — C. 61-68. DOI: https://doi.org/10.17816/PED14361-68

AHHOTAUNMA

AKTyanbHOCTb. Ha CerogHAWHMI feHb OCTAKTCA MasoM3yYeHHbIMKM BOMPOCHI, Kacarowmecs nokasaTtenei 340poBbs AeTel,
Haxo4sALMXCS B YC/OBUAX NMPOBEAEHUS BOEHHbIX B60EBbIX AEUCTBUIA.

Lenb — pazpaboTtka 1 usyveHue BAUAHUSA KOMMIEKCHON MHTErpaLMOHHO-peabunnTauMoHHOM NporpamMmbl Ha BapuMabenbHOCTb
puTMa cepila y AeTel HayaNbHbIX KNACCOB, UCMbITABWMX CTPECC BOEHHbIX LEMCTBUM.

Matepuanbl u Metoabl. [oa HabnwaeHueM Haxoaunocb 128 peTeit Mnapwero LWKOMbHOrO BO3pacTa, KOTOpPble 0KAa3aauchb
B 30HE MpoBeAeHMs aKTMBHbIX GOeBbix AeiCcTBMI. [pynny cpaBHeHUs cocTaBuan 68 OeTei, MPOXKMBAKLWMX HA TeppuTo-
pusx, roe 6oeBble AEWCTBUS He MPOBOAMNUCH. BereTaTuBHble (YHKLMM OLLEHWMBANM HA OCHOBAHMM aHaNM3a BPEMEHHbIX
M CMeKTpasnbHbIX MoKasaTteneit BapuabenbHOCTM CEPAEYHOr0 pPUTMA C MOMOLLbKO anmnapaTHO-NPOrpaMMHOro KoMIiekca
«Monu-CnekTp-12». 1N OLEHKM YACTOTHbIX COCTABAAIOLWMX KONebGaHui puTMa Cepiua MCNosb30BasuM BPEMEHHOM U Criek-
TpanbHblA aHanu3 BapuabenbHOCTM pUTMa Cepaua.

Pe3ynbTrathbl. MOLHOCTb «OYEHb» HU3KOYACTOTHOM cocTaBasiowwel (VLF, Mmc?) cnekTpa B | rpynne feteit nosbiweHa Ha 23,79 %
B COMOCTAaB/IEHWUM C TPYNMOi CpaBHEHUS. Y MIALLUMX LUKOJbHUKOB, 3BaKyMpOBaHHbIX B PocToB-Ha-[OHY, AbixaTenbHas co-
ctasnsiowas (HF, mc?) oblwero cnekTpa Takxe UMenia CTaTUCTUYECKY pasHuLy (25,27 %) ¢ nokasaTensMu rpynrbl CPaBHEHUS
Ha MOMeHT nepBoro uccnepoBaHusa (p < 0,05). MNpu noBTOpHOM 06CNefOBaHMM ObIIO YCTAHOBMEHO, YTO MOKAa3aTenn MoAbl
M BapuaLMOHHOIO pasMaxa BO3pOC/IM BO BCeEX MOArpynnax, KpoMe MOArpynmnbl AeTei, HAXOAMBLUMXCS B 30HE NMpoBeneHUs
60eBbIX LENCTBUA M He BOLWEAWNX B KOMMNEKCHY MHTErpauMoOHHO-peabuUInTaLMOHHYO Nporpammy.

BbiBoapl. [0 pe3ynbTaTtaM CNeKTpasbHOro M BPEMEHHOro aHanun3a CepAeYyHOro puTMa BarocMMnaTyeckuii 6anaHc y Mnaalumx
LUKOMIbHMKOB, UCMbITAaBLUMX BO3LENCTBME BOEHHOM onepaumun B permoHe [loHbacc, oTpaxaeT akTMBM3aLMIO CMMMNATUYECKOrO
OTAEeNa BeretaTMBHOM HEPBHOM cMCTeMbl. Pa3paboTaHHas KOMMIEKCHas UHTerpaLmMoHHO-peabunmMTaLMoHHas nporpamMmma no-
Kazana cBow Hanbonbly 3QPEeKTUBHOCTb Y AeTel, 3BaKynpoBaHHbIX B PocToB-Ha-[loHY.

KntoueBbie cnoBa: fetu; MAagliMi WKOAbHbIM BO3PACT; CTPECC BOEHHbIX AEACTBUN; BapnabenbHOCTb CEPAEYHOrO pUTMa.
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THE INFLUENCE OF THE INTEGRATION AND REHABILITATION PROGRAM

ON THE PECULIARITIES OF THE FORMATION OF THE VEGETATIVE BALANCE

OF YOUNGER SCHOOLCHILDREN AFFECTED BY MILITARY OPERATIONS
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ABSTRACT

BACKGROUND: There is little information concerning the health parameters of children who are in the conditions of mili-
tary hostilities.

AIM: The aim of the study is to develop and study the impact of a comprehensive integration and rehabilitation program
on heart rate variability in primary school children who have experienced the stress of military operations.
MATERIALS AND METHODS: 128 children of primary school age who found themselves in the zone of active hostilities
were under observation. The comparison group consisted of 68 children who lived in territories where military operations
were not carried out. The assessment of vegetative functions was carried out according to the indicators of the analysis
of temporal and spectral indicators of heart rate variability using the hardware and software complex Poly-Spectrum-12.
RESULTS: The power of the “very” low-frequency component (VLF, ms?) of the spectrum in group | of children was also
increased by 23.79% in comparison with the comparison group. The respiratory component (HF, ms?) of the general
spectrum also had a statistical difference (25.27%) with the indicators of the comparison group at the time of the first
study (p < 0.05) in the younger schoolchildren evacuated to Rostov-on-Don. Upon repeated examination, it was found
that the indicators of mode and variation range increased in all subgroups, except for a subgroup of children who were
in the combat zone and were not included in the comprehensive integration and rehabilitation program.
CONCLUSIONS: According to the results of spectral and temporal analysis of the heart rate, the vagosympathetic balance
in younger schoolchildren who experienced the impact of the military operation in the Donbass Region reflects the
activation of the sympathetic department of the autonomic nervous system. The developed comprehensive integration
and rehabilitation program has shown its greatest effectiveness in children evacuated to Rostov-on-Don.

Keywords: children; primary school age; stress of military operations; heart rate variability.
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AKTYAJNIbHOCTb

Munaamuid IKOJBHBIM BO3pPACT, CBSI3aHHBIM ¢ Ha4a-
J0M 00pa30BaTeNbHON JIEATENEHOCTH, B KOPHE MEHSIO-
il o0pa3 Ku3HU peOeHKa, COBMAMAIONINA ¢ OIXHUM
U3 (PU3HOJIOTUYECKUX KPUTHUECKHX BO3PACTHBIX IIe-
PHOIIOB, OE3YCIIOBHO SIBIISIETCSI CTPECCOTCHHBIM MIEPUO-
JIOM CTaHOBJICHHUS JIeTCKOTo opraHm3ma. OcoOeHHO
TSOKETIO TIPOUCXOJUT 3TO CTAaHOBIEHHE B YCIOBHAX
JIOTIOJTHUTENIEHOTO CTPECCOTEHHOTO BO3/IEHCTBUS BO-
SHHBIX JEeUCTBUM [6].

Boiina HexxnaHHO BopBajach B Hauly ctpany. M Her
HU OJIHOTO YeJIOBEKa, KOTOPOTO ObI OHa HU KOCHYJACh
TE€M WJIM WHBIM 00pa3oM, 4TO MOTpeboBaIO MOOHIHU-
3alUu PabOThl OIPOMHOTO KOJUYECTBA CIIYKO: COIH-
aJBHBIX, MMPABOOXPAHUTENBHBIX, (peepaibHbIX U T. 1.
besycioBHO, cpeny MHOTHX MPOOJIEM, KOTOPBIE MpH-
o0penu KM3HEHHO Ba)XKHBIM XapaKTep B JTHUX YCIO-
BHUSIX, — OTO TPOOJIEMBl MEIUIIMHCKHE, MPOOJIEMEI,
CBs3aHHBIC CO 310poBheM [3]. B 3TO# cBsI3u ymecTHO
npuBecTH NepUHUINIO, NTaHHYI BcemupHo opraHu-
3ammer 3paBOOXpPAHEHHsI, OTHOCUTEIHFHO KOHIICTIITUN
3IIOPOBBS: «370POBbE — ATO COCTOSHUE TMOJHOTO Te-
JIECHOTO, TYUIEBHOTO M COLMAIBHOTO OJIArornoaydus,
a He TOJBKO OTCYTCTBUE OOJIE3HEH W MOBPEKICHUIN.
K mHacrosimmemy BpeMeHHU IPOBEACHBI TBHICSYM HCCIIE-
JOBAaHUI OTHOCHUTEIBLHO BIWUSHHUSA BOECHHBIX IEUCTBUU
Ha 3J0POBHE YIACTHUKOB OOCBBIX JACHCTBHI, B3POCIIBIX
CIIOEB HACEJCHUS, HAKOIUICH JOCTAaTOYHO OOJIbLION
OTBIT 10 PEAOWIINTAIIUKN TIEPEUUCIICHHBIX TEHEpaIuii.
OpHako BCTPEUAIOTCS TOJNBKO €IUHUYHBIE pPaboTHI,
Kacarormmecst neteit [4, 5]. B To Bpems kKak MMEHHO
JISTH OIPENEISIIOT Oyjyllee Hallero ooiecTsa, Oymy-
1iee Halled CTpPaHBbIL.

BrusiHue 00eBBIX NeiicTBHII HAa OpraHW3M peOcHKa
MHOTOTPaHHO: OT (PM3WYECKUX TPABM JO TMICUXUYECKO-
ro TpaBmupoBanus [2]. I ecnu Qusmyueckue TpaBMbI
JIEMOHCTPATUBHBI, TO TMCUXUYECKHE M TICHUXOJIOTHYE-
CKHME HApyLICHUS Yalle BCEro HE 3aMETHBI JJIs OKpY-
JKAIOMIMX, B TO BpeMs Kak UMEHHO OHH 3aTparuBaloT
OOJBIITYI0 YacTh MOJIOJIOTO TOKOJIEHUS W BIHSIOT Ha
€ro XU3HEIEATeIbHOCTb.

B nacTosiiee BpeMsi MHOTOYMCIIEHHBIE UCCIIEI0Ba-
HUS MTOKAa3bIBAIOT, UTO MEPBOU CUCTEMOM, CTOSIIEH HA
MyTH Y TICUXOTPaBMUPYIOIIETO BO3JEHCTBUS, SBISET-
cs BereraTWBHAas HepBHas cuctema [1, 7]. MmenHo
ee (yHKIMOHAIBHOE COCTOSHHE BO MHOIOM OIIpe-
JiensieT craryc opranusma B 1einoM. CoBpeMeHHbIE
METOJIbI MCCIICJIOBAHMS, OCHAIICHHBIE MPOTPAMMHBIM
obecrieyeHUEM IMATHOCTUKH PAa3IHYHBIX I1apame-
TPOB OpraHmM3Ma, IO3BOJISIOT, B TOM 4YHCIE, OIpe-
JIeIUTh W TIOKa3aTesJ BEreTaTMBHOTO TOMeocTasa.
[lupokoe pacnpocTpaHEHHE B 3TOM OTHOIICHHH
noJlyyus aHaiaus cepiaeuHoro putma [8]. IIpoctora
¥ OKOHOMHYHOCTBH TOTO METOJa TWArHOCTHKHU C Of-

HOW CTOPOHBI W TOIUMOP(US OICHHUBAEMBIX ITOKA-
3arelieid ¢ JPYrod, IO3BOJSIOT OBICTPO ITOTYYUTH
nHpOpMaNHI0 Kak 0 (DYHKIIMOHAJIBHOM NOTEHIIHAIE
CEepICUYHO-COCYUCTON CHUCTEMBI, TaK U O BIUSHUU
Ha BEreTaTWBHBIA OanaHC, 00eCNeYnBaAKOIINN ee Jie-
SATENTHOCTh, BOCCTAHOBUTEIHHO-PEaOMINTAIMOHHBIX
MEpPOTIPUATHH, YTO JENaeT 3TO WCCIEeNOBaHNE KpaifHe
BOCTPEOOBaHHBIM.

[IpoBeneHHbIe paHee HCCICAOBAHUS IEMOHCTPU-
PYIOT BaXHOCTh HE TOJBKO H3y4YCHHS OCOOCHHO-
CTei TMoKa3aTesnell 370pOBbsl JIETE€H, MCHBITABIINX
CTpEeCC BOCHHBIX NEHCTBHUN, HO W pa3pabOTKH pea-
OWJIUTAIIMOHHBIX MEPOIPHUITUHN, TMO3BOJISIONIUX BOC-
CTAHOBUTh ATH TOKa3aTelld, YKPEHUTh MOIYYCHHBIC
pe3yJbTaThl.

Llene — pa3paboTka W H3y4YEHHE BIUSHUS KOM-
MJICKCHOW HWHTETPAIlMOHHO-PEaOMIUTAIMOHHON TIPO-
rpaMMbl Ha BapuaOeIbHOCTh PUTMA CepAlla Yy JeTeH
HauaJlbHBIX KJ4CCOB, HMCHBITABIIUX CTPECC BOEHHBIX
JIEUCTBUH.

MATEPWANbI U METObI

[Ton naOmromenneM Haxoawioch 128 mereit mutaj-
HIEr0 MIKOJILHOTO BO3PacTa, KOTOpPbIE OKa3ajuch
B 30HE MPOBE/ICHUS] AKTUBHBIX OOEBBIX JICHCTBHIA U HC-
nbITalid cTpecc BoWHbl. Cpenu HuX 78 meTteil ropoja
JIyrancka, koTopsle ocraBaiuchk Ha Teppuropun JIHP
Ha TPOTSDKEHMU Bcero mnepuoaa Habmopenus. Cpenu
HuX 42 pebeHka (BocnuTaHHUKH JIyraHCKOTO JeTCKOro
JIoMa) OBUIM BKIJIFOYEHBI B KOMIUIEKCHYIO WHTETpalld-
OHHO-pPEAOMIINTAIMOHHYIO TIporpaMMy (TiepBast Oc-
HOBHas monarpynmna — lo). 46 merei, COCTaBUBIIUX
nepByto noAarpymnmny cpasHeHus (Ic), mpokuparoriue
C POIMTENSIMH M 11O Pa3HbIM NPUYMHAM (OTKA3 POAH-
TeJeil) He BOMIEANINEe B KOMIUIEKCHYIO peaOniIuTaIu-
OHHYIO TIPOTpPaMMYy, IMOJy4YaJdd TMOMOIIs B TIAHOBOM
MOpsiIKe, a TaKkKe 10 OOpalleHUuI0 B MEIUIMHCKHE
YUPEKICHHUSL.

I rpynmy cocraBuiay MIaalINe [IKOJIbHUKH
(119 genoBek), PBaKyHpOBaHHBIE BO BPEMsS AKTHBH-
3anuu 00eBBIX JAeiicTBuit w3 Jlyrancka B PocToB-Ha-
Jony. OHM Taxke paszeNuiIich Ha JIB€ MOATPYIIIbL:
BO BTOpylo ocHoBHYIO (Ilo) moarpynmy Obu10 BKITIO-
yeHo 88 meTeil, BOLIEAIINX B KOMIUIEKCHYIO UHTErpa-
[IMOHHO-PEabUIITNTAIMOHHYIO MIPOTPaMMy; BO BTOPYIO
noarpymnmy cpaBHenus (IIc) — 31 peGenok, mo pas-
HBIM TNpUYMHAM (OTKa3 pojuTesiel) He BOLIESALIMNMA
B KOMIUICKCHYIO MHTETPallMOHHO-PEaOMINTALIHOHHYIO
MporpaMMy H TIOJYYaBIIHM TIOMOIs B IUIAHOBOM
MOpSAZIKe, a TaKKe MO0 OOpameHHI0 B METUITMHCKHE
YUpEXKICHUS.

I'pynny cpaBuenus (C) cocraBwim netu (68 dye-
JIOBEK), MPOKMBABIIINE HA TEPPHUTOPHUSAX, Ie OOEBbIS
JIEHCTBUSI HE TPOBOIMIIHCE.
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Kputepun coorBercTBHS

Kputepun BkItOueHus: netm B Bo3pacTte OT 7
qo 10 ner BkiIOYMTENBHO, TpokuBatouue B JIHP
u Pocrose-Ha-/{oHy; mommucaHo HH(MOPMHUPOBAHHOE
COIVIaCHE POJIUTENICH/3aKOHHBIX MPEICTaBUTENCH pe-
OcHKa Ha ydyacTue B HCCJIEIOBaHMU.

Kputepnn HEBKIIOUEHMSI: BO3PACT, HE COOTBETCTBY-
FOIMUN BO3pacTHOH Tpymme 7—10 jeT, He TMpoKUBaHHE
B JIHP wnu PocroBe-Ha-/[oHYy; HE NOANMCAaHHOE WH-
(hopMHPOBaHHOE COTTIACHE POAMUTEINCH/3aKOHHBIX TPeI-
cTaBuTeNlell peOCHKa Ha y4acTHE B HCCIIECIOBAHHH.

Kputepun HCKIIOUEHHS: U3MEHEHHE MECTa JKH-
TEJIbCTBA JeTel B TPOIIECCE WCCIENOBAaHUS, OTKa3 OT
o0clieoBaHuil B TEpPHOI HUX MPOBEICHUS M 0340PO-
BHUTENBHBIX MEPOIPHUITHHA JE€TbMU OCHOBHOW T'PYTIIHI.

OueHky BereTatMBHbIX (YHKIMI IIPOBOAMJIM Ha
OCHOBaHMHM aHAJM3a BPEMEHHBIX U CHEKTPAJIbHBIX IIO-
Kazareneil BapuabensHOCTH cepieunoro purtma (BCP)
C TIOMOIIBIO  aIMapaTHO-MPOrpPaMMHOIO  KOMIUIEKCa
«[Tomu-Crexrp-12» (xommanus «HetipoCod», FBaHOBO).
JUid peructpanuu psiga KapIUOWHTEPBAJOB IPOM3-
Bommitack 3anmuch OKI'-curHama B Tpex CTaHIapTHBIX
OTBeZICHNAX. /I OLIEHKM YaCTOTHBIX COCTaBIISIONIUX
KoJe0aHWH pUTMa ceplua HCIOIb30BaId BPEeMEHHON
u crnekTpaibHblil aHanu3 BCP, orpaxaroumuii akTuB-
HOCTb OIIPENIEICHHBIX 3BEHBEB PETYISATOPHOTO MeXa-
HH3Ma [9].

HccnenoBanne B OCHOBHBIX TpyImax NPOBOANIH
JBaXIBl: 10 Hadyaja KOMIUIEKCHONW MEIUKO-TICHXOJIO-
ro-COLMANbHOW  HHTErPallMOHHO-PEa0MINTALMOHHON
mporpaMMbel M 10 €€ 3aBepumieHuH. lcciemoBanue
B TOATPYIIAX CPaBHEHMS TaKKe MPOBOIMIN JIBAXKJIBI
BO BPEMEHHBIE CPOKH, COOTBETCTBYIOIIME OCHOBHBIM
rpymmam.

IIporpamma cocrosiia U3 CIEAYIONIMX JTaloB pea-
OWIMTAIMH: TIEPBHYHOE KOMIUIEKCHOE METHKO-TICHXO-
JIOTO-COLMANBHOE 00CIIeIOBaHUE JIETEeH; COCTaBIICHHE
MHAMBUIyaJIbHOTO IUIaHA COIPOBOYKAECHHMSA; dTal pea-
JU3alUU U aKTUBHOTO CONPOBOXKICHMSI MCIIOJHUTEIS-
MH HMHTETIPallMOHHO-PEa0UINTALMOHHON IPOrpaMMbl
JIeTel-y4aCTHUKOB; 3Tall 3aKIIOUUTEIbHOTO KOMITJIEKC-
HOTO MEIUKO-TICHXO0JIO0Tr0-COLMAILHOTO 00CIIeIOBaHMUS
YYaCTHUKOB ITPOrPaMMBI ¢ COCTABIEHUEM pPEKOMEHa-
UM{A A1 pOAMTENEH MO NajbHEHIIEMY CONPOBOXKIE-
HUIO U pPeaOUITUTAIINN ETEH.

OO0OpaboTKy TMONYYCHHBIX JAHHBIX MPOBOIWINA Ha
nepcoHasibHOM Kommbiorepe AMD Ryzen 5 5600X,
OEM B omneparnmonnoit cucreme Windows XP Pro-
fessional Edition ¢ mcmonp3oBanuemM mporpamMMbl MS
Office 2019, cratuctuueckoro makera Statistica 10.0
¢upmbl StatSoft.

KonmuecTBeHHbIE AaHHBIE NMPH HOPMAJIbHOM pac-
MIpEeENICHUH MIpecTaBieHsl B BUae M + 6. Ilpu stom
PaCCUUTBIBAIMCE CIEIYIOIIME ITOKA3aTeNH: CpEeIHee

apudmernveckoe (M); mnucniepcus (CpeqHHMA KBaapar
OTKJIOHCHUH WHIMBHJYATbHBIX 3HAYCHUH MpU3HAKA
OT CpPEIHEro apu(pMETUIECKOr0), CpeaHee KBaIpaTH-
yeckoe (cranaapTHoe) orkioHenue (o). [lpu cpaBHe-
HUM CPEIHUX BEIMYHMH JUISl KOJMYECTBEHHBIX JTAHHBIX
MPOU3BOAMIICS PACUYET CTATUCTHYCCKOM 3HAYMMOCTU
paznmuuuit (p). 3a JOCTOBEPHBIC NMPUHUMATH OTIAYIUS
npu p < 0,05.

PE3Y/NIbTATbI U OBCYXXOEHUE

B pesynbrare ucciieoBaHUS yCTaHOBIICHO CIIEIY-
roriee. [Ipu mepBoHaYaIbHOM OTIpe/IeNIeHHH TIoKa3are-
neit BCP Bo Bcex rpynmax Obuti oOHapy’KeHBI CTaTH-
CTUYCCKH 3HAUYMMBIC OTIIMYMS MEXy co0oit (Tabm. 1).
Haumenbinne 3uavenuss (1178,36 wmc?) wmormHOCTH
BBICOKOYACTOTHOM cocTaBistomiedt crnekrpa (HF, mc?)
HaOIONAMNCh y JeTel, OCTaBIIMXCS Ha TEPPUTOPUH
Jlyrancka BO BpeMsi TIPOBEICHUS AKTUBHBIX OOEBBIX
neuctBuii. D10 Ha 36,88 % HMKE B COIOCTABICHUU
C TPYIION CpaBHEHHUS.

HawnGonpmias MOIIHOCTh HU3KOYACTOTHOW COCTaB-
msromedt (LF, mc?) obrmero crekrpa Takyke HaOIroma-
Jach B OTOM Ipynne Jered. YUYuTbIBas, 4To B HOp-
M€ JI0JISI Ba30MOTOPHBIX BOJH B TIOJIOXKCHHUH <JICIKA
JIOJDKHA OBITH MEHBIIE JBIXAaTEIIbHBIX BOJH (YTO MBI
HaOIomaeM B TpyTIe CpaBHEHUs), B | rpymme BbISB-
JeHa oOpaTHasi CHTyaIlisi — BMECTO 0oJjiee BBICOKOM
MOIIHOCTH JsixaTenabHbix BomH (HF, mc?) yBennumBa-
€TCst MOIITHOCTh BazoMoTopHbIX (LF, Mc?) BosH, M03TO-
My MOHO IPEIIMOJIOKHUTh, YTO MPOIECCHI PETYIISIIUN
BEreTaTUBHOTO OajlaHCa B JTOW TPYIIIe OCYIIECTBIS-
FOTCS TIPY YYaCTUH HeCTelu(UIeCKUX MEXaHH3MOB.

MouHoCTh «O4eHb» HU3KOYaCTOTHOM COCTaBJIsAIO-
meit (VLF, mc?) cnekrpa, XapakTepu3yromieil akTUB-
HOCTh CHIMITATHYECKOTO OTJIeJIa BETeTaTUBHOW HEPB-
HOW cucTteMbl, B | rpymnme gerell Takxe MOBBIIIECHA
Ha 23,79 % B COMOCTaBJIEHUHU C TPYNIONW CpaBHEHHUS.
Kpaiine 3Ha4nMO, 4TO MOIIHOCTH «OYEHbY» HH3KOYa-
CTOTHBIX BOJH B3aMMOCBSI3aHA C ICHUXOAMOLIMOHAJb-
HBIM HampsOKCHHEM W OTpaXkaeT YHEProjeUINTHEIE
COCTOSIHMS, HAXOMISACh TIO/T BIUSHUEM CO CTOPOHBI HaI-
CErMEHTApHOTO YPOBHS PEry/siliud U (PYHKIHOHAIb-
HOTO COCTOSIHHSA KOpBI TOJIOBHOTO MO3ra.

Kak pesynbrar usMeHeHHsI HU3KO- U BBICOKOYaCTOT-
HBIX MOIITHOCTEH KOA(h(HUIIMEHT BaroCHMIATHYECKOTO
OamaHca y MIJIQAIINX IIKOJIBHUKOB 3TOW TPYIIBI OBLI
B 2,3 pasa BBbIIIE NIPU COTIOCTABICHUU C TPYIIION CpaB-
HEHHUS, YTO OTPaXaeT aKTUBU3ALMIO CHUMIATUYECKOTO
OTJIeNla BETEeTaTUBHOW HEPBHOM CHUCTEMBI.

IIpu sTOM pazHUIBI MEXIY YpPOBHEM IMoOKazarenen
y nereir noarpynn lo u Ic He 3aperucTpupoBaHo.

YV Miiaammx MKOJIbHUKOB, 9BAKyHUPOBAHHBIX B POCTOB-
Ha-Jlony, neixarenpHas —coctaBmsiomas (HF,  wmc?)
00IIero CreKTpa TakKe MMela CTAaTHCTUYECKYH0 pas-
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Huny (25,27 %) c mokaszareisiMd TPYIIBI CPaBHEHUS
Ha MOMEHT mepBoro uccienoBanus (p <0,05). B 1o
BpEMsI KaK JIOCTOBEPHOI pa3HUIIBI MEKAY 3HAUCHUAMHU
I u II rpynn He perucTpupoBajoCh.

Mormrocts  BazomoTopubix  BoaH  (LF mc?)  Bo
II rpynme Oblla CTaTUCTUYECKH 3HAYMMO BBIIIE
(1a 33,57 %) nokasareneil rpynIbl CPaBHEHUS U HIKE
(ma 25,66 %) no cpasuenuto ¢ I rpymmoii (p <0,05).

ITokasarenu VLF, Mc?, BOJH, KaK ¥ BaroCHUMIIATHU-
yeckuid k03(h(PUIMEHT, UMEIH MPOMEKYTOUYHbIEC 3HAYC-
HUS MEXAY Ipynnod cpaBHeHus u | rpynmnoii u cra-
TUCTUYECKH 3HAYMMO OTIMYAIUCh OT MX IOKa3aresien
(» <0,09).

[Ipu anHanu3e mokazaresell BTOPOTrO MCCIEIOBAHUS
ouieHeHa 3((EKTUBHOCTh KOMIUIEKCHOH MEAUKO-TICH-
XOJIOTO-COLIMAIBHON MHTErPallMOHHO-peabuInTalMoOH-
HOM TIpOrpamMMBbl.

JluHamMMKa BOJTHOBOTO CIEKTpa TO3BOJIMJIA BBI-
aBUTh, 4yTo B moarpymnmne (Ilo) nereil, sBakynpoBaH-
HBIX W3 30HBI 0OeBBIX JeiicTBuii B PocroB-Ha-JloHy
M BOLICAIIMX B KOMIUIEKCHYIO HHTEIPallOHHO-pe-
A0WIMTAIIMOHHYIO TIPOrpaMMy, HaOIIOMaIuCh Hau-
JydIINe pe3yibTarThl. Miaaiue MIKOJbHHKH ObICTPO
aJalTUPOBAINCh K HOBBIM YCIIOBUSIM MPOKHBaHUS,
Onaromaps paboTe TCHXOJOrOB OBICTPO OCBOWJINCH
B HOBBIX KOJJIEKTHBax. [Ipu 4eTko OpraHn3oBaHHOM

WHTETPaTUBHOM MEAHLIMHCKOM CONPOBOXAECHUU TOs-
BUJIACh BO3MOXKHOCTB PELINTH MIPOOIEMBbI OTHOCHUTEIb-
HO 3/10pOBbs. 3aKPEIUICHHbIE 3a CEMbSMHU COLUAJIbHBIC
ci1y0bI 00CECIICYMIIN YPEryIUpPOBaHUe MPodieM ObITa,
OpraHU3allMOHHBIX BOMPOCOB, CBA3aHHBIX C y4eOHO-
00pa3oBaresIbHBIM TPOLIECCOM M TPYAOYCTPOHCTBOM
ponutesieil. Bce mnepednciieHHOE HAIIO OTpa)KeHue
B COCTOSIHMHM 3[I0POBBsI J€TE€H W M3ydaeMBIX IOKa3a-
TeJsIX, B pe3ylbTare 4Yero Mo 3aBeplUIeHHH HHTEerpa-
LHUOHHO-peabMINTAIIMOHHOW TIPOTrPaMMBbIl UX 3HAYCHUS
HE MMEIU CTaTUCTUYECKON Pa3HUIBI ¢ TPYIIONH COMo-
crapneHus (tabm. 1).

B moarpynmne nereii (lo), mpoxuBaBmux B Jlome
peOcHKa Ha TEpPUTOPHU NPOBEACHUS OOEBBIX JICH-
CTBUH, HO BOIIEAIINX B KOMIUIEKCHYIO OYHO-pea-
OWIMTALMOHHYI0 HpPOrpaMMy, IOKaszaTelau 3HA4Hu-
MO U3MEHWINCh W HWMEJH JOCTOBEPHYIO pa3HHUILY
B COINOCTaBJICHHM CO 3HAUYEHUSMH HoArpymnmsl Ic.
Tak, MOIIHOCTH BbICOKOYacTOTHBIX BoaH (HF, mc?)
cTana BbIIIE MOYTH B 1,5 pa3a 1Mo OTHOIIEHHIO K MOJI-
rpynrne Ic, xors u ocraBanace Ha 15 % Huxke, yem
B rpynmne C (tadm. 1).

HuskodacToTHBIE BOSHBI, HA00OPOT, CHU3WIM CBOM
3HaueHus. Pasnuma c¢ rpymmoit C Temepp cocTaBu-
na 142,17 mc?, B TO Bpems Kak ¢ moarpymmoi Ic —
380,95 mc? Jlo Havayia KOMIUIEKCHOW WHTETPaI[MOHHO-

Tabnuuya 1 / Table 1

CI'IEKTpaJ'IbeIe nokKasaTtenu Bapma6eanocm cepaeyvyHoro pyutmMa 'y Mnaglmnx WKOJbHUKOB, MCMbITAaBLUMX CTPECC BOEHHbIX

nencTeuin (M % o)

Spectral indicators of heart rate variability in younger schoolchildren who experienced the stress of military

operations (M £ ¢)

Hccnenosanue / HF, mc? LF, mc? VLE, mc? LF/HF
Study

C 1591,64 + 99,15 1402,21 + 89,34 1017,36 + 78,17 0,90 + 0,08
Io 1196,89 + 97,32%#* 2371,59 & 99,1 2% 1289,02 + 91,33* 2,07 +0,10%*

H‘;pi‘;;e / Ic 1146,21 = 69,12%%* 2334,68 + 59,01%%* 1232,23 + 78,29* 2,09 £ 0,08**
Ilo 1246,34 + 79,37* 1891,89 = 62.31* 1190,74 + 92,34% 1,51 = 0,08*
Ic 1293,72 + 88,01* 1847,61 + 77,24* 1132,15 + 93,21 1,52 + 0,09%
C 200111 + 72,03 1764,10 + 74,32 131,71 = 68,31 0,91 + 0,10
Io 1739.38 + 89,67**1" 1906,27 + 89,74*1" 1207,36 = 76,34 1,12 £ 0,09%!

BST;‘Z;Z/ Ic 1188,21 4 25,12%%* 2287,22 + 91,54%* 1290,80 + 78,22% 2,03 +0,11%
Ilo 1950,48 + 92,34" 1809,41 + 86,14 1148,69 + 89,99 0,98 +0,10"
Ic 1605,17 + 82,11% 2028,01 + 81,13* 1199,42 + 91,05 1,26 £ 0,09

Ipumeuanue. HF — MOIIHOCTH BBICOKOUACTOTHBIX KoJiebanuii; LF — MoniHOCTh HU3KOYACTOTHBIX KojeOanmii; VLF — abcomtoT-
Has MOIIHOCTh OYEHb HM3KOYaCTOTHOro auana3zoHa; C — rpymnmna cpaBHeHHUs; o — mepBas OCHOBHas moarpymnmna; lc — mepsas
noArpymnmna cpaBHenus; [lo — BTopas ocHoBHas moarpymnmna; llc — BTOpas moarpymma cpaBHeHUs. JI0CTOBEpHOCTh pa3nuyuil mpu
COMOCTABIICHUH € Tpymmoi cpaBHeHus: *p < 0,05, **p < 0,01, ***p <0,001; crarucTHUecKasi 3HAYUMOCTH C MMOKA3ATEISIMHU TIEPBOTO

uccnenoanus: 'p < 0,05, "p <0,01.

Note. HF — the power of high frequency oscillations; LF — the power of low frequency oscillations; VLF — the absolute power
of a very low frequency range; C — comparison group; lo — the first main subgroup; Ic — the first comparison subgroup;
IIo — the second main group; IIc — the second comparison subgroup. Reliability of differences in comparison with the comparison
group: *p <0.05, **p <0.01, ***p < 0.001; statistical significance with parameters of the first study: 'p <0.05, "p < 0.01.
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Tabnuya 2 / Table 2
BpeMeHHbie nokasaTtenu BapuabenbHOCTM CEPAEYHOro pUTMa Yy MAAAWMUX WKOAbHUKOB, UCMbITABLMX CTPECC BOEHHbIX
pevcteuin (M £ o)
Time indicators of heart rate variability in younger schoolchildren who experienced the stress of military
operations (M £ o)

HoxazjaTeJIb / Io Ic o Ilc C

Indicator
Moza (Mo), ¢/ | 1 0,49 + 0,08** 049 +0,05%* | 0,524006*** | 0,52+007*** | 072+0,10
Mode, s 2 0,65 + 0,09%**! 0,51 = 0,07*** 0,73 +0,08" 0,59 £ 0,06%***! 0,78 £ 0,09
BapraroHHbIit 0,22 + 0,04** 0,22 % 0,02+ 0,20 + 0,03** 0,21 + 0,05** 0,28 + 0,06
pasmax (dX), ¢/
Variation 2 0,27 + 0)041 0’23 + 0’03** 0,30 + (),041 0,25 + 0,05*,1 0,31 + 0,07
range, s
AmnnTysa 1| 28323410 | 2844=418%F | 2193+3,62* 21,94 +3,74* 16,14+ 1,94
Mozl (AMo), % /
Mode ampli- b 22,17 + 6,17%! 27,82 + 3,64%* 17,93 + 2,98! 19,03 + 4,36 17,12 £ 1,81
tude, %
WHnnekc Hanps- 1 119,11 £ 19,38*** | 120,01 £ 16,92%** 94,64 + 11,62%* 93,38 £ 15,48%* 57,11 £ 7,31
sxxenue (MH),
ycu. en. /
Voltage index 2| 9500+ 15004 | 11546+ 1521%* | 70,89+ 9,23 OLOLEIL6I* | 61,61 £8,17
c.u.

Ipumeuanue. C — rpynna cpaBHeHHs; [o — TmepBasi OCHOBHAs MOATPyMIa; Ic — mepBas moarpymnma cpasHeHus; [lo — BTopas
ocHoBHas rpynna; llc — BTopas moarpymnma cpaBHeHus; 1, 2 — mepBoe, BTopoe 00CiIeoBaHIEe COOTBETCTBEHHO. Jl0OCTOBEPHOCTH
pa3IM4uil IPU COTMOCTABICHUH C I'pymIoi cpaBHeHUs: *p < 0,05, **p < 0,01, ***p < (0,001; crarucTHveckas 3HAYMMOCTD C MTOKa3a-
TeJISIMH TIEPBOTO UccienoBanus: 'p < 0,05, "p <0,01.

Note. C — comparison group; lo — the first main subgroup; Ic — the first comparison subgroup; Ilo — the second main group;
IIc — the second comparison subgroup; 1, 2 — the first, second examination, respectively. Reliability of differences in comparison
with the comparison group: *p < 0.05, **p < 0.01, ***p < 0.001; statistical significance with parameters of the first study: 'p <0.05,

"p < 0.01.

peadMINTaLMOHHON IPOrpaMMBbl 3TH [I0KA3aTeIH COCTa-
B 969,38 mc? (pasuura ¢ rpymmoit C) u 36,91m ¢
(pasnuna c noarpynmnoit Ic — 6e3 crarucTnyecku 3Ha-
YUMOW Pa3HUIIbI) COOTBETCTBEHHO.

BonHBl 0YeHb HU3KOHM YacTOTHI MOCIIE HMPOBEACHUS
IPOrpaMMBbl YK€ HE HMEIH JOCTOBEPHOW pa3HUIIbI
¢ rpymmoit C. WHIEKC BEreTaTMBHOTO PABHOBECHUS
cHuzmics ¢ 2,08 yci. ea. (4To cOOTBETCTBOBAJIO CHUM-
natukotonnu) 1o 1,12 yen. en.

AHanmu3 BpeMEHHBIX IoKa3zareneil y oOciemnoBaH-
HBIX TPYII MJIAMINX MIKOJHHAKOB MO3BOJIMII YCTAHO-
BUTBH, 4TO 3Ha4E€HHUS Mol (MO) 1 BapHallMOHHOTO pas-
Mmaxa (dX), xapakTepusyloliue MapacHMIIATHYEeCKyIO
aKTMBHOCTb TIPH MEPBUYHOM OOCIEIOBaHUH, OBLIH
B cpemneM B 1,3-1,4 paza mmxke (p <0,01) B cormo-
ctaBieHuu ¢ rpynnoil C 1 He UMeNu T0CTOBEPHOH pas-
HUIBI MEXK]y UCCIIEAYEeMbIMU TOATpynamu (tadi. 2).

B 10 ke Bpemsi 3HaUeHHs aMIUTUTYAbl Moabl (AMo),
OTpakarIue CTaOWITM3UPYIOMUN dPPEKT MeHTpau-
3alUM yNpaBJICHUS PUTMOM CepAua, KOTOpbIH 00y-
CJIOBJIEH, B OCHOBHOM, CTENE€HBbIO AaKTHUBAIMH CHMIIA-
THYECKOTO OT/eNla BEereTaTHBHOW HEPBHOH CHUCTEMBI,
ObUIM TIPU NEPBUYHOM OOCIECIOBAaHMM JAETCH BBILIE
rokasareieil rpynmbsl cpaBHeHUs. lIpuueM ypoBeHb

pocTa 3aBHCENl OT MecCTa HaXOKISHHUS MITIIINX
IIKOJILHUKOB. Tak, eciu B TOATpyIax 3BaKyHpoO-
BAaHHBIX JIeTed MpeBBIICHUE cocTaBmsuio 1,3 pasa
(»<0,01), To B moarpymmax JAeTei, OCTaBIIUXCS
Ha TEPPUTOPHUAX IPOBEICHUS OOCBBIX NEHCTBUH —
B 1,75 paza (p <0,001).

CootserctBeHHO nHACKC Hanpspkenus (MH, yem. en.),
WIM WHJACKC HAIPSHKEHUS PETYISTOPHBIX CHCTEM,
TaK)Ke TOBBIMIANCA BO Bcex moxarpymmax. [Ipm stom
B TMOATPYMIIaX 3BaKyHPOBAHHBIX MIIAJAIINX MIKOJIbHHU-
KOB ypOBEHBb pocTa ObLT BeImE 65 %, B TO BpeMs Kak
y JIeTeH, HaXOMASIIUXCS Ha TEPPUTOPUU OOCTPEIIOB,
oosee 100 %. Pasuuna mexnay I u Il rpynmamu Ha
MOMEHT TIepBOTO 00ciieoBaHus cocTaBuia 28 %.

IIpu moBTOpHOM O0OCHETOBAaHUU OBLIO yCTAHOB-
JeHo, 4to mokazarenn Mo u dX Bo3pociu BO Bcex
MOJIrpyIIax, KpOMe TOATPYIIIBI AeTEH, HAXOIUBIITHXCSI
B 30HE MPOBEJICHNsI OOCBBIX JICHCTBUI M HE BOIICAIINX
B KOMIUIEKCHYIO HWHTETPAMOHHO-PEea0MINTAIIIOHHYTO
nporpammy (Ic). Ilpuuem B moarpymme Ilo 3HavueHwmS
Mo crajau CONOCTaBMMBI CO 3HAYCHUSMHU TPYIIIIbI
cpaBHenus. [Tokazarenu dX MOCTHIIIM YPOBHSI TPYIIIIBI
CpPaBHEHHUsS B O0EHX IMOATPYIINAX JETeH IBaKyHpOBaH-
HBIX W3 30HBI OOCTPETIOB.

@ Tlegnarp. 2023.T. 14. Boin. 3 / Pediatrician (St. Petersburg). 2023;14(3)

ISSN 2079-7850



OPUTUHANbHBIE CTATbW / ORIGINAL STUDIES

67

Ammnutyna Mo u MH cratuctudecku 3HAYUMO
CHU3WINCH TPH TIOBTOPHOM OOCJIEIOBAaHUU TOJIBKO
B MOArpYyMMax MJIAAIINX IIKOJbHUKOB, KOTOPhIE BOIII-
JIU B KOMILUICKCHYIO HMHTETPAIlMOHHO-PEea0HINTAI[MOH-
Hyto nporpammy (lo u I1o). B moarpynme Ilo 3nauenus
9TUX IMOKa3arejeil He UMENH JOCTOBEPHOM pa3HULIbI
C Ipynnoil CpaBHEHUS NPU MMOBTOPHOM HCCIEAOBAHUU
(Tabm. 2).

BbiBOA4bI

[lony4eHnHble pe3ynbTaThl MO3BOJIMIN CHAENATH CIe-
IYIOLINE BBIBOIbI:

1. Ilo pe3ympraraM CHEKTPaJbHOTO W BPEMEHHO-
rO aHaju3a Cep/IeYHOr0 pHUTMa BaroCHMIATHYECKUI
OanmaHc y MUIQAIIMX LIKOJbHHMKOB, HMCIBITABILIUX BO3-
JeficTBe BOEHHOW orepanuu B peruoHe JloHbacc,
OTpaXKaeT aKTHBMU3ALMUI0 CHUMIIATUYECKOTO OT/AENa Be-
reTaTUBHOW HEPBHOM CHCTEMBI.

2. luHaMUKa BOJIH JE€MOHCTPHUPYET B3aHMOCBS3b
C TICUXOSMOLMOHAIBHBIM HANPSKEHUEM U OTpa)kaeT
SHEProAe(UIUTHBIE COCTOSHUS, HAaXOISCh IOJ BIHUS-
HHEM CO CTOPOHBI HAJCErMEHTapHOIO YPOBHS pEry-
TSI,

3. bonee BbIpakeHHbIE HM3MEHEHHs HaONIONATHCH
B TpyHIe JAeTeil, OCTAaBLUIMXCS B PErMOHE aKTHBHBIX
00CTpEJIOB B COIIOCTABJIEHUH C MJIAILIMMHU IIKOJIbHU-
KaMH, 9BaKyHpPOBAHHBIMH Ha MHUPHBIE TEPPUTOPHHU.

4. Pa3paboTaHHasi KOMIUIEKCHAas WHTETPalllOHHO-
peabunuTanMoHHAsl MporpaMma IoKa3ajia CBOIO Hau-
00JIBIIYI0 APPEKTUBHOCTH (ONITUMHU3AIUIO BETeTaTUB-
HOro ()YHKIIMOHHPOBAHUS) y AETEH, 3BaKyHPOBaHHBIX
B Pocros-Ha-/ony.

OOMOJNHNTENbHAA NHOOPMAL NS

Bkuian aBropoB. Bce aBTOpHl BHECHM CYIIECTBEHHbBIN
BKJIaJ B Pa3paOOTKy KOHIICIIMH, HMPOBEACHHE HCCIIEI0Ba-
HUS ¥ TIOATOTOBKY CTaThU, IPOWIN U 0J00pHIHA (PUHATBHYIO
BEPCHIO Tepe]] MyOnuKamuei.

Kondummkr nnTepecoB. ABTOpBI IEKIAPUPYIOT OTCYT-
CTBHE SIBHBIX M TIOTEHIMAIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C MTyONUKaIMeld HaCTOSIIEH CTaTbu.

Hcrounuk ¢uHancupoBaHus. ABTOpHl 3asgBIAIOT 00
OTCYTCTBUH BHEIIHETO (DMHAHCHUPOBAHUS IIPU IPOBEJACHUN
UCCIIEIOBaHHUS.

HNudopmupoBanHoe coriiacuie Ha MyOJHKALMIO.
ABTOpBI MONTYYUIIN MHCHMEHHOE COINIacHe 3aKOHHBIX Mpe.-
CTaBUTENel TMalMeHTa Ha MyONUKAIUI0 MEAUIHMHCKUX
JIaHHBIX.
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NMPOCNEKTUBHOE HABJIIOAATEJIbHOE MCCEOOBAHUE
BJIMAHUA NPENAPATA AYNUNYMAB HA MACCY TEJIA LETEW,
BOJIbHbIX ATONMUYECKUM AEPMATUTOM

[.B. 3acnasckuii®, A.B. Taranos?, E.C. bonbwakosa?, E.C. Manbinosa?, [1.B. Ko3noBsa'!

! CaHkr-TNeTepbyprckuii rocyapCTBEHHbIN NeAMaTpUYeckuii MeauumMHckuin yHusepcutet, CankT-lNetepbypr, Poccus;
2 Poccuitckuit yHuBepeuTeT ApYxObl Hapoaos uM. Matpuca Jlymym6bl, Mocksa, Poccus

[na yumuposaHus: 3acnasckuit [1.B., TaraHos A.B., bonbliakosa E.C., MaHbinoBa E.C., Kosnosa [.B. MpocnekTeBHoe HabaogaTensHoe
1ccaea0BaHune BAMAHKUA NpenapaTa Aynuaymab Ha maccy Tesia geteid, 60/bHbIX aTonuyeckum aepmatutom // Meamatp. —2023. - T. 14. —
Ne 3. — C. 69-76. DOI: https://doi.org/10.17816/PED14369-76

AHHOTAUNA

AkTyanbHocTb. [lynunymab — npenapaT u3 rpynnbl reHHO-UHXEHEePHOM GMONornyeckoi Tepanuu, paspelleHHbIi K npu-
MeHeHuto y feTeit ¢ 6 net B Poccuitickoit Mepnepaumun. Beuay HepaBHero BBeAEHUS B KIMHUYECKYH NPaKTUKY NPOAOIKAT
NOSIBNATLCS HOBble COOOLLEHMS O PA3NMYHBIX KAMHUYECKMX 3 deKkTax, KoTopble MOryT ObiTb CBA3aHbl C MPUMEHEHUEM Mpe-
napara, HO He yKa3aHbl B MHCTPYKLMWU. TaK, 3aperncTpupoBaHbl Cy4yan BO3MOXHOMO BAMSHUA Aynunymaba Ha npubasky Beca
y B3pOC/bIX BOMbHbIX aTOMMYECKMM AepMaTUTOM. Mbl 3aperncTpupoBanu M3MeHeHne Beca Honblue cpeAHeCcTaTUCTUYECKOM
npubaBkK y AeTen, NoayyaBWwmx oynuaymab.

Llenb — oueHUTb M3MeHEeHWe Beca NaLMEHTOB CO CPEOHETSKENbIM M TSXKENbIM TeYeHWeM aTOMMYeckoro AepMaTtuTa, nony-
YyaBwWwwMx OynunymMab B TeyeHue ropa.

Marepuanbl U MeToabl. 3a nepuof C gHBaps no aekabpb 2022 r. non HabnofeHneM Haxoauaucb 28 AeTei C AMArHO3oM
«aTOMUYECKU AepMaTUT CpefHen v TSKenon cteneHm». Bce maumeHTbl NpoxXoannu neyeHne oynmaymabom B COOTBETCTBUM
C KJIMHUYECKUMU peKOMEeHJALMSMU MO JIEYEHUIO aTOMMYeCcKoro aepMatuTa. lepen HayanoM M Mo 3aBepLieHMM Kypca y na-
LUMeHToB Oblna mMpoBefeHa OUEeHKA CTemneHu TSKecTu 3aboneBaHus, U3MEpeHUs pocTa, Macchl Tena, MHAEKCa Macchl Tena,
a TakXe OMnpoC O KayecTBe CHa, CObMOAeHMM runoannepreHHoin auetsbl. auneHTbl ObIIM pasfeneHbl Ha 2 BO3pacTHble
rpynnbl: 6-10 net 1 11-13 net. Pe3ynbtaThl U3MEPEHMIA OLEHMBANUCD OTAENbHO B KaXAO0W BO3PACTHOM rpynne u 6biim co-
OTHECEHbl C LEeHTUbHbIMU Tabnmuamu.

Pesynbratbl. B nccneposanme 6bino BkaoyeHo 28 naumeHToB B Bo3pacTe oT 6 Ao 13 net [18 pesouek (64,3 %) n 10 manb-
unkoB (35,7 %), cpepHuit Bospact 10,25 ropa) co cpepHetsxensiM (n=11; 39,3 %) v TaxensiM (n=17; 60,7 %) TeyeHnem
aronuyeckoro nepmaTtuta (cpepnHee 3Hadenme SCORAD 57,3 £ 4,6). Mo 3aBepweHnn nepuopa HabnwopeHns npubaska Beca
B MepBOM BO3paCTHOM rpynne coctaBuna 5,8 kr, BO BTopoW rpynne — 3,06 Kr; mpuM 3TOM MHAEKC MacCbl Tena yBenu-
YMNCs B NepBoOW BO3pacTHoM rpynne Ha 1,65, Bo BTOpoi rpynne — Ha 0,23. Mo pe3ynbrataM onpoca Ha 3Tane MHULMA-
ummn 19 (67,86 %) y4acTHMKOB HabnofaTeNbHOM NPOrpamMMbl OTMeYanu Hanuuue Hapylwenus cHa, 17 (60,71 %) naumneHTOB
cobnopanu runoannepreHHyto auety. Mo 3aBepweHun nepuoaa Habnwopenus 15/19 (78,94 %) otmeTunn ynydweHue kade-
CTBa CHa, 12/17 (70,59 %) nauMeHTOB yKasanu Ha paclMpeHue paLuoHa.

3aknioveHue. lpeacTaBneHbl NepBble AaHHbIE O BEPOSTHOM CBA3M MeX/Ay /IeYeHneM aToNMYeckoro 4epMatuTa AynuayMabom
M HabopoM Beca B AETCKOW Monynsiuuu. TOYHbIA MeXaHM3M BAWSHMS NpenapaTa Ha BeC He SICeH, OAHAKO MONOXMUTENbHbIN
3bdeKT 3aKN0YaeTcs B pacWMpPeHUn AueTbl, HOPManM3auuMu CHA U YNyYWeHUU NCUXONOrMYeckoro GoHa, YTo MPUBOAUT
K MOBbILIEHMIO MAcChl TeNla N0 OTHOLIEHWIO K ee NMepBOHaYanbHOMY Hedobopy.

KntoueBblie cnoBa: aTonuyeckuin aepmatuT; aynunymab; Bec; MHAEKC Macchl Tena.

Moctynuna: 26.04.2023 Opno6pena: 11.05.2023 Mpunsra k nevatu: 30.06.2023
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ABSTRACT

BACKGROUND: Dupilumab is a drug from the group of biological therapy approved for use in children from 6 years of
age in Russian Federation. Due to the recent introduction into clinical practice, appear new reports about various clini-
cal effects that may be associated with the use of the drug, but are not listed in the instructions. Thus, cases of the
possible effect of dupilumab on weight gain in adult patients with atopic dermatitis have been reported. We recorded
a weight change greater than the average weight gain in children treated with dupilumab.

AIM: The aim of the study was to evaluate the change in the weight of patients with moderate to severe atopic der-
matitis treated with dupilumab for a year.

MATERIALS AND METHODS: From January to December 2022 28 children with moderate and severe atopic dermatitis were
under observation. All patients were treated with dupilumab in accordance with clinical guidelines for the treatment
of atopic dermatitis. Before and at the end of the study, patients were assessed for the severity of the disease, height,
body weight, the body mass index, as well as a survey about the quality of sleep and compliance with a hypoallergenic
diet. Patients were divided into 2 age groups: 6-10 years old and 11-13 years old. The results of measurements were
evaluated separately in each age group and were correlated with centile tables.

RESULTS: The study included 28 patients aged 6 to 13 years [18 girls (64.3%) and 10 boys (35.7%), mean age 10.25 years]
with moderate (n=11; 39.3%) and severe (n=17; 60.7%) course of atopic dermatitis (mean SCORAD 57.3 £ 4.6).
At the end of the observation period, weight gain in the first age group was 5.8 kg; in the second group — 3.06 kg;
while the body mass index increased in the first age group by 1.65; in the second group — by 0.23. According to the
results of the survey at the initiation stage 19 (67.86%) participants in the observational program noted the pres-
ence of sleep disorders, 17 (60.71%) patients followed a hypoallergenic diet. At the end of the observation period
15/19 (78.94%) patients noted an improvement in the quality of sleep, 12/17 (70.59%) patients indicated an increase
in the diet.

CONCLUSIONS: The first data on a probable association between the treatment of atopic dermatitis with dupilumab and
weight gain in the pediatric population are presented. The exact mechanism of the drug effect on weight gain is not
clear, but the positive effect is to expand the diet, normalize sleep and improve the psychological background, which
leads to an increase in body weight in relation to its initial shortage.

Keywords: atopic dermatitis; dupilumab; weight; body mass index.
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AKTYAJNIbHOCTb

Atonmueckuii  nepmarut (At/]) — XpoHUYecKoe
peruauBUpytoiee 3a00JIeBaHue KOKH, MaHU(ECTHPY-
IOlIee Y JINI C TeHETUYECKON MPEeApacoI0keHHOCTHIO
Kk aronuu. Teuenme At/] xapakrtepusyeTcsi BO3pacT-
HBIMH OCOOEHHOCTSMH M CE30HHOCTBIO, a TaKXKe 3a-
BHCHT OT CTEIIEHU TsbKecTH 3abosieBanms [3]. BaxkHo
OTMETHUTh, YTO PACIPOCTPAHEHHOCTH JIepMaTo3a Xa-
paKkTepu3yercs IMOCTOSHHBIM POCTOM B TEU€HHE I0-
CIEIHUX NECITUICTUH, U Ha CETONHSAIIHUN ACHb [0
20 % petckoro u 10 8 % B3pOCIOr0 HACETICHUSI UMEET
nposienieHuss At/l [12]. YBemuumBaeTcs Tarkke KOJH-
YECTBO MAIMEHTOB C TSHKENIBIM U OCJIOKHEHHBIM Teue-
HUEM 3a00JIEBaHMs, B CBSA3U C YeM B MOCICIHHUE TOIBI
nepecMaTprBaroTCs M nmoaxoAs! K tepanuu At/ [7].

OCHOBHBIM  THCTOIATOJIOTUYECKUM  TIATTEPHOM
BocnasieHus: npu AtJl sBIsSieTCS YETBEPTHIM MOATHUIL
MOBEPXHOCTHOTO TEPUBACKYISPHOTO JepMarTuTa IIo
b. AkkepmMaHy — «CTIOHTMOTHYECKUH nepMaTut». [Ipu
9TOM BaKHBIM MOP(]OIOTHYECKUM TPU3HAKOM OIIpe-
JIeNsIeTCs Hecnenu(uieckoe BOCIMAJICHNE JIHIEPMU-
ca C HaJUYMEM CIIOHTHO3a (MEKKIIETOYHOTO OTEKa).
CrioHrnorrnyeckasl BOCHAJIUTENbHAs peaklus Xapakx-
TEPU3YETCS] HHTPAdNUICPMAIBHBIM  MEKKJICTOUHBIM
OTEeKOM (CIOHTHO30M) 3mHjepMuca. Ha paHHHMX cra-
JUSIX HAOIOMAeTCsl paciIipeHne MEXKIETOYHBIX TPO-
MEXYTKOB HIMIIOBAThIX KEPAaTHMHOIINTOB, HO IEIOCT-
HOCTb 3MuAepMHca coxpansercs. Ha mo3aHux cragusx
MIPOUCXOANT pa3fielieHre KepaTHHOLUTOB U BO3HUKAIOT
CIIOHTHOTHYECKHE TMoNocTh. OCTPBIA CHOHTHOTHYE-
CKHW JIEPMaTHT TPU THCTOJOTHIECKOM HCCIIETOBAHHUH
XapakTepu3yeTcs BBIPAKEHHBIM MEKKJIETOYHBIM OTe-
KOM ¢ 00pa30BaHHMEM HE TOJBKO MHUKPOMOIOCTEH, HO
Jlake MaKpOIIOJIOCTEH B IIMITIOBATOM CIIO€ JITHIEPMHUCA
(KIMHUYECKHE CHMITTOMBI TIOCIEIHUX — MHKPOBE3H-
Kyabl). COMyTCTBYIOIIMMH CHMIITOMaMH  SIBIISFOTCA
OTE€K COCOYKOBOTO CIJIOSI JAEPMBI U TOBEPXHOCTHBIN
MIEPUBACKY/ISPHBI  BOCHAIUTEILHBIA ~ WHPUIBTPAT.
XpOHUUECKUH CIOHTHOTUYECKUN JEpMaTUT KIUHU-
YECKU BbIpakaercsi nuxeHusanued. [lpu rucronoru-
YECKOM HCCIICIOBAaHUN OOHAPYKUBACTCS KOMIAKTHBIN
TUIEPKEPaTO3, aKaHTO3 C TUIEPrpaHylIe30M, CIIOHTHO3
U nHOorAa GuOPO3 COCOUKOBOTO CJIOS AEPMBI, 00YCIIOB-
JICHHBI XPOHWYECKUM pacdechbiBaHneM Koxu. CroH-
03 OOBIYHO BBIPAXKEH CJIA00 W HWMEET OYaroBHIi,
yacTo (QOJHMKYISPHBIA xapakrep [5].

B 2018 r nmna nedenus AT/l AMepUKaHCKUM
yIpaBJICHHEM I10 KOHTPOJIO KayecTBa IMHIIEBBIX MPO-
IyKTOB W JICKAPCTBEHHBIX CPEICTB OBLT 000peH
mpernapar Iynuiymad — MOHOKJIOHAJIBHOE aHTUTEINO,
onokarop mutepnedikuna (IL-4, IL-13) [6]. Brenenue
IynuiayMaba B peKOMEH/IAIUU 110 JICUSHUIO TAI[HeHTOB
¢ AtJl m03BONINIIO TIOBBICUTH KIIMHUYECKYIO 3 (hEKTHB-
HOCTb ITPOBOMMON TepaAMH U CHU3UTH PUCK PA3BUTHA

HexenarenbHbIX sBieHud [13]. B cpaBHeHuu ¢ mpe-
rmaparamMy «KJacCH4eckoi Tepanmum» At/ (Tmrokokop-
TUKOCTEPOUAMH, ITUKIOCIIOPUHOM, a3aTHONPUHOM,
METOTpPEKCcaToOM, MHUKO(eHOoIaTa MO(ETHIOM) MOHO-
KJIOHQJIbHBIE aHTHTEJIa OKa3bIBAIOT OoJiee HalpaBicH-
HOE BO3/IEHICTBHE HAa WMMYHHBIC 3BEHbBs ITaTOTeHE3a
At]/l, 9Tro mo3BoNAET W30EKaTh PA3BUTHS MHOTHX
STPOTEHHBIX OCJIIOKHEHHUH B Ipoliecce Kypauuu 00Ib-
ueix [10, 11]. Ha cerogusmuuii neHb B OETCKOM aep-
Matojoruueckon npaktuke B Poccuiickoit denepaunu
JUTSL JICYCHUS TTAllMEHTOB CO CPETHETSIKENBIM U TshKe-
neiM TedeHueM AT/l mynmiaymad mpuMmeHsercs y ne-
Tel ¢ mecTtwieTHero Bo3pacta, a B CIIIA mpemapar
IpoIes TPeThio (pasy KIMHMYECKUX HCIBITAHHH IS
oo0peHns K BBeleHUIo B Tepanuio ATJ[ yxe c 1e-
ctuMecstaHoTo Bo3pacTa [1, 9]. HecmoTps Ha mmpokoe
BHEZ[peHHe Aynmuiymalda B TepareBTUYECKYI0 MpPaKTH-
Ky, B Poccun Ha naHHBI MOMEHT €llle HE HaKOIJIeH
JIOCTaTOYHBIN KIMHUYECKUI ONBIT €ro MPUMEHEHUS
s popMHUpOBaHUS TOKa3aTeabHOW 0a3el M 00OCHO-
BaHUS IEIIECO00PA3ZHOCTH CHMKEHUS BO3PACTHOTO TI0-
pora, pyKOBOJACTBYIOCH MPHHIIMIIOM PHCK/TIOJb3A.

B cuiy oTHOCHTENBHO HENAaBHErO BBEJIEHUS Tap-
TeTHBIX MPENapaToB B KIWHUYECKYIO MPAKTHUKY MBI
BCE €MIe MPOAODKAEM TIONy4aTh HOBBIE JaHHBIE 00
OTCPOUCHHBIX H/WIH OTHANICHHBIX 3{deKkrax HOBBIX
MOJIEKY1 Ha opraHu3M. Tak, Mo JJaHHBIM HCCIIEJ0Ba-
Huit Kaponunckoro uncrtutyta B llIBenuu, manueHTs
(n=12), monyyaBmue aynuirymad, OoTMeYalld TOBEI-
IMEHNEe Macchl Tea B cpemHeM Ha 6,1 kxr 3a 1 rox
B CPaBHEHHM C TPyNIoON OOJBHBIX, IMOJYYaBIIUX MET-
OTpeKcart, MpuyYeM HccieloBaTeld He YCTAaHOBWIN KOp-
PEJIAIIMOHHBIN CBSI3U MEXAy U3MEHEHHEM MacChl Tela
1 oTBeTOM Ha Tepammio [8]. IIpencraBneHHbIc TaHHBIC
XapaKTepr30BaId KOTOPTY B3POCIBIX MAlMEHTOB, U Ha
CETOAHSAIIHUN JIEHb B MUPOBOW JIMTEpAType HE Ipe.-
CTaBJICHO JIaHHBIX, KAacalOIIMXCS H3MEHEHHs] MacChl
tena [2, 4] y nereit ¢ At/l, monydaromux aynurymao.

L]ens — ompenennTh U3MEHEHHNE MAcChl Tea y Je-
Tel oT 6 70 13 7eT, OOIBHBIX ATOMWYECKUM JAepMa-
TUTOM CPEOHEH U TSXKEJIOM CTENEHU TSKECTH, IOJIY-
YaBIIUX TyNuiymMad B TEYEHHE Toja.

MATEPUANBI U METOAbI

[IpocnieKTHBHOE OAHOLIEHTPOBOE OTKPBHITOE BBI-
O6opouHoe  HaOmIOAaTeNbHOE  HEPAHIOMHU3WPOBAH-
HOE wHcciefoBaHue ObIJIO MPOBEACHO Ha 0aze KIu-
HUKA KOXHBIX Oonesnerr  Cankr-lleTepOyprckoro
rOCYJapCTBEHHOI'0 MNEeIUaTPUYECKOTO0 MEAUIMHCKOTO
yHHUBepcuTeTa. B nccienoBaHume ObUIO  BKIJIOUEHO
28 manueHToB B Bo3pacte oT 6 mo 13 met co cpen-
HETSHKETIBIM M TSDKENBIM TeueHueM At]l, KOTOpbIM
ObUla pEKOMEH/JO0BaHAa TI'eHHO-WH)KEHEepHas Ouoo-
rudeckass Tepanus. HaGop maumeHToB ansl ydyacTus
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B HaOJIOIATENILHON MPOTpaMMe OCYILECTBIISUICS B TEUe-
Hue mecsana (nexadpp 2021 1) U3 WM, HAXOISIIUXCS
B OdUepeny Ha TOJYUYCHHE Tperapara IynmmiymMad Ha
2022 r. BxiIlo4eHHIO B MCCIIEIOBAHHME HE IIOJICIKAJIN
OombHBIC, MONYYaBIIHE TEHHO-WMHKEHEPHBIA OHOJIOTH-
yeckuil npenapar (I'MBII) panee, a Takxe nuua, OT-
KazaBIIIHeCs OT y4acTHs B HAOMIOMATEFHON TIporpaMme
WM TUIAaHUPOBABIINE TPOMOIDKATh TEPAMIO B JPYTHX
peruoHax. Bce yuacTHUKHM HMCCIeIOBaHUS W/WIM UX 3a-
KOHHbBIE TIPEJCTABUTENN Jalld WH(POPMUPOBAHHOE JO-
OpOBOJIPHOE COINIACHe Ha y4YacThe B HaOoiaTebHOM
nporpamme. [lepron HaOMIOACHNS 3a MAllMEHTaMH, I10-
nyyarommmmu ['MBIT ¢ MoMeHTa MHUIMAIMK JI0 3aBep-
IICHUST HAOJIOIATEIbHOW TTPOTrPaMMBbI, COCTaBMI 1 TOI.
Hacrosimiee nccnenoBanue He BIUSIIO HAa NPOLIECC Jieye-
HUS TAIMEHTOB IIPerapaToM IYMUIyMad W HE TpeJo-
Jlarajio BMEIIATEeILCTBA B TEPAIEBTUICCKUI MTPOTOKOI.

OCHOBHOUW HCXONI HUCCIEMOBAaHUS OBUI TOCTUTHYT
MyTeM U3MEPEHHUs] BECO-POCTOBBIX MMOKA3aTelCH IMaIu-
eHToB B paMkax uHunmanuu I'MBII u no 3aBepiienuu
HaOII0IAaTeIbHOTO MCCICAOBAHUS. J{OMOTHUTEIBHBIMHU
WCXOaMH WCCJICIOBAHUS CIIY)KHJIA: OIICHKA CTCIICHH
sxectr At/ ¢ momoursto mkanel SCORing of Atopic
Dermatitis (SCORAD), onpoc Ha mpeaMer coOmrose-
HUS THUTNOAJUIEPTEHHON TUETHl W Ha MPEeIMeT M3MeHe-
HUs KadyecTBa CHa W ammeThTa. HapymieHus cHa pe-
FUCTPUPOBAINCH B paMKaxX OLIGHKH CTCICHU TSIKECTH
A1/l B coorBerctBum ¢ Omokom C mkamer SCORAD

B HAYaJIbHOM UM KOHTPOJIBHOM II€pUOAax HCCICIO0BA-
HUs. OHCHKa HU3MCHEHHUA allleTuTa MpoBOAMIIAChH ITy-
TEM OIIpoCa MAIMECHTOB 110 3aBCPHICHUH T'OJUYHOIO
rnepuoaa MUCCiICa0BaHus.

MeToapl perucTpauMy HCXO0/10B

Bec nauneHToB u3Mepsun ¢ HOMOIIBIO HAIlOJIbHBIX
BecoB «MACCA-K BOM-150-A3», poct — MexaHu-
YECKUM HaIoJbHBIM pocToMepoM. CTeneHu TsHKECTH
OCHOBHOTO 3200JIeBaHUs OLCHUBAIN C TIOMOIIBIO IIIKa-
a1 SCORAD. Onpoc o coOIoeHny TUTI0AJIePTeH-
HOW JOMEeThl M KadecTBa CHAa ObUI NPOBEAEH IyTEM
AQHKETHPOBAHUS YYaCTHUKOB.

O0beKThl (Y4aCTHMKH) HCCJIeJ0BAHUS

B mpocnexkTnBHOE HAOMIOAATENEHOE WCCIIENO0BA-
Hrue ObuTo BKUTFOUeHO 28 marnueHToB (18 meBouek —
64,3 %, 10 mansankoB — 35,7 %) B Bo3pacte oT 6
1o 13 ner (cpennuit Bo3zpact 10,25 ronga) co cpenHe-
TSDKENBIM U TsDKeNbIM TeueHueM AT/l. Bce yuacTHu-
KU HaOIIOIaTeTbHON TPOrpaMMBl OBUTH  pa3iciieHbI
Ha 2 TPYINIBl COIIACHO BO3PACTHOW MEepPHOIU3AINH
(usuonornyeckoro passurus. [lepyro rpymiy cocra-
BWJIM JIETU B Bo3pacte oT 6 no 10 jet, BTopyro — OT
11 go 13 mer. OOpaboTKa MOTyYEHHBIX PE3YIbTaTOB
MPOBOIMIIACH OTJIENIbHO B Ka)KJIOH BO3PACTHOM TpyIIIIe.
HcxonHble XapaKTEpUCTUKK UCCIEI0BATENIbCKOM IpyII-
bl TIPEJICTABIICHBI B TaOJNUIIE.

Tabnuua / Table

basoBble ('bl/IBMOJ'IOI'MHGCKME N KNIMHUYECKNE XAPaKTEPUCTUKU YHYAaCTHUKOB UCCen0BaHUA, onpenesieHHble 00 Ha4dana

Tepanuu aynunyma6om

Baseline physiological and clinical characteristics of study participants determined prior to initiation of dupilumab

[MapameTp / Parameter

Hetu ot 6 mo 10 net /
Children 6-10 years old

Jeru ot 11 mo 13 ner /
Children 11-13 years old

(min; max)

n=12) (n=16)
Bospact / Age 7,75 12,13
[Mon / Sex
* Manpduku / boys 3 (25 %) 7 (43,8 %)
* neBoukwu / girls 9 (75 %) 9 (56,2 %)
Cpennuii Bec, Kr /
Mean weight, kg 27 (15; 45) 40,1 (29; 57)

Poct, cm / Height, cm
(min; max)

125,9 (96; 153)

147,8 (138; 162)

WHnneke maccrl Tena /
Body Mass Index
(min; max)

16,7 (12,86; 22,14)

18,34 (14,18; 22,25)

Sleep disturbances, n

SCORAD, 6amn 52,75 64,12
Cobunronenue auetsl, n / Diet, n 10 (83,3 %) 11 (68,75 %)
Hapymenus cHa, n / 9 (75 %) 14 (87,5 %)

Ipumeuanue. SCORAD — muHIeKC cTeneHn TsxkecTH aronnyeckoro aepmarurta. Note. SCORAD — SCORing of Atopic Dermatitis
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Bce ywacTHUKM ucCclienoBaHUs Mepell WHHUIMAIU-
eit [UBII B TeueHwe >KU3HU MOTydYaTH XOTsI OBl OIHMH
CHUCTEMHBIN Mpemnapar B paMmkax JjiedeHuss At/l: npen-
Huzonon (n =28, 100 %). B anamuese (oToTepanuio
nonyuanu 17 gereit (60,7 %); 3KCTpakopHOpaIbHYIO
wiazmodoromonuduranuio kposu — 11 (39,3 %).
Kaxxaprii manueHT TakKe TMPOXOMWIT CTallHOHApHOE
JedeHne B KIWMHHUKE KOXHBIX Oonesneit CIIGITIMY
nepes MHULMANMe He mMeHee 1 pa3a. B pamkax Ha-
OJIONATeNILHOTO MCCIICIOBAHUS TMAIUEHTHl [TOMUMO
I'MBIl monyyann 6a30BYIO TEparuio, BKIFOYAIOIIYIO
YBIIQXKHSIONIAE CPENCTBA, a TAKXKe TOMHYECKHE IJIIO-
KOKOPTUKOCTEPOUIbl B COOTBETCTBUU C Ha3HAYCHHUSIMHU
Jevalero Bpada npu Heobxomumoctd. Hu oaun wu3
NalKMEHTOB HE MOJydYal CHCTEMHYIO TEparuio TIIOKO-
KOPTHKOCTEPOHJIAMHU B TIEPHO MPOBEACHUS UCCIIEO0-
BaHUS.

ITHYecKas IKCNepTH3a
HabmonarensHoe nccnenoBanue He TpeOyeT mpoBe-
JEHUS SKCIEPTU3bI JTOKAIBHOIO THYECKOTO KOMUTETA.

CrartucTnyeckmii aHaIu3

Ilpunyune pacuema pazmepa 6v100pKuU

Pasmep BBIOOpPKHM NpenBapUTENbHO HE PACCUMTHI-
Bajics. MeToapl CTaTHCTHUYECKOTO aHalu3a JaHHBIX:
a) craructudeckass o0paOOTKa MAaHHBIX BBITOJHEHA
B nporpamme IBM SPSS Statistics 6.0; 6) xomuue-
CTBEHHBIC JaHHBIC TIPEICTABICHBI B (opMare Tabmui;
B) MCXOJHbIC XapaKTEePUCTUKNU U KOHTPOJIbHbIC 3HAYE-
HUSI M3MEPSIEMBIX I1apaMETPOB BBIPAKAJIN B IPOLIECH-
Tax WIN CPeTHUX BEITMYNHAX, CPAaBHEHHE MOJTyUYEeHHBIX
JAHHBIX B TPyNNax He MPOBOIMIOCH.

OcHosHble pe3ynbmamsl UCCE006aNHUS

Bce nmanueHTh! 3aBepIInIM yyacTue 10 UCTEUYCHUU
12 mec. Bo Bcex BO3pacTHBIX Tpymmax ObLIa 3ape-
rucTpupoBaHa npubaBka Beca. Ha HawampHOM 3Tame
uccuenoBanust y 5 mauuentoB 1-it rpynmsl (41,7 %)
u y 7 nmauueHtoB 2-ii rpynmsl (43,7 %) onpexnensics
HEJIOCTAaTOK Macchl Teja 10 OTHOLICHHIO K BO3pacT-
Hoii HopMme. Ilo 3aBepriennn 12 mec. Tepanuu y Jie-
Ted B Bo3pacte oT 6 mo 10 mer cpemusis mpubaBka
Beca cocraBmia 5,8 kr (11,46 %; min —1; max +15),
y gereit ot 11 mo 13 mer — 3,06 xr (7,66 %; min 0;
max +7). B 1-ii Tpymnme yBenmueHWe WHIEKCA Mac-
cel Teda cocraBwio 1,65 (min -2,1; max +6,49);
Bo 2-ii rpymne — 0,23 (min -1,42; max +2,39).
MN3menenne pocrta B 1-i  rpynme  cOCTaBUIIO
5,17 cm (min +4; max +7), Bo 2-it rpynne — 4,63
(min +1, max +7).

Jlononnumenshovie pe3ynbmameul UcCC1e006aHUA

V Bcex ManueHToB, BKIIOYEHHBIX B HCCIIEOBAaHUE,
ObUI TIOCTaBJICH JUArHO3: «ATONWYECKHH AEepPMaTuT
CpedHel WM TSKEJIOW CTENEeHU TIKECTU». TeueHue

3a00JIeBaHMs YYaCTHUKOB OBUIO pepaKkTEepHBIM IO
OTHOIIIEHUIO K paHee MPOBOJUMOU CHUCTEMHOU U TO-
MUYECKON Tepanuu, a Takke (QU3NOTeparieBTHUECKUM
MeTogaM JieueHHs. VIcXonHble XapaKTepUCTHKH Ia-
[MEHTOB TpeicTaBieHbl B Tabn. 1. Y 9 manmeHTOB
(32,1 %) 3aperucTpupoBaHBl COIYTCTBYIOLIHE 3a-
ooneanus: uxtHo3 (n=4; 14,3 %), OpoHXHWalbHAS
actma (n=2; 7,1 %), nemuakus (n=2; 7,1 %), ru-
nepummyHornoOynunemust (n=1; 3,6 %), ayroum-
MyHHBIH THpeoumut (n=1; 3,6 %), TUIOBUTAMHUHO3
D (n=1; 3,6%), BuramMuH-D-3aBUCHMBII paxuT
(n=1; 3,6 %).

[NomaBnsiromee OONBIIMHCTBO TALMEHTOB MPOJE-
MOHCTPUPOBAJIO JOCTATOYHBIN OTBET Ha MPOBOJUMYIO
Tepanuto. B 1-i1 rpynmne utoroBoe 3HaueHHE MHAECKCA
SCORAD cocraBuno 14,4 +6,1; Bo 2-ii Tpynme —
21,9+5,7. Ilo pesympraraMm oIpoca KadecTBO CHa
yayummiock y 15 manuentoB u3 19 (78,9 %), 3ass-
JSBIIMX O HAMYWW HApYIICHUH Ha JTane WHHIMA-
mun; 12 w3 17 mamuentoB (70,6 %), coOmromaBITHX
THIOAJJIEPTeHHYIO JTHETY, PACIIUPUIIN CBOM PAaINOH;
11 yuactHukoB uccienoBanus u3 28 (39,3 %) orme-
TWIN TIOBBIIICHUE aNleTUTa 3a IMEPHOJ IONyYCHHUs
rperapara.

Heswcenamenvhovie ae1enus

3a mepuoj MpOBeACHUs HAONIOAATENILHOTO HCCe-
JIOBaHMsI YYaCTHUKAMH HE ObUIO OTMEUEHO BO3HUKHO-
BEHHsI HE)KENaTeJIbHBIX SIBICHHM.

OBCYXAOEHUE

Pe3toMe 0CHOBHOrO pe3y/ibTrara MCCJeI0BAHUSA

VY naunueHTOB 1-H Ipynmel onpenensuiach MHTEH-
cuBHasi MpuOaBKa BecCa, YTO TAKKE COUETAIOCH ¢ 0O-
Jiee BBIPAKCHHBIM OTBETOM Ha MPOBOIUMYIO Tepa-
nmuio aynutymadbom. CTOUT OTMETHTh, YTO B TEPHOJ
¢ 8 go 11 jeT meTw mpoxXomsT Tepuoy (pu3noIoTHYe-
CKOTO OKpYyIJIeHHs — Habop Macchl Tena, mpeodia-
JIAONIM HaJ| puOaBKoi pocta. [Ipu xommnapaTuBHON
OIICHKE PEe3yJIBTAaTOB MPOBOAMMOrO HaOIIOAATEIIBEHOTO
WCCIIEZIOBAaHUSI C OJTAJIOHHBIMH 3HAa4E€HUSMH Hadopa
MaccChl OBUIO BBISIBJICHO, 9TO B 1-# rpymme mpubaBka
Beca B 2 pasa MpEeBHIIIATa HOPMalbHBIC 3HAYCHUS,
HECMOTpsI Ha Mpeodiajlanue Habopa Macchl Haj Po-
CTOM B JaHHBIA BO3PACTHOH mepuod. Y NalUEHTOB
2-i1 rpynmbl OTMedYajlaCb MEHEE BbIpaKE€HHas IpH-
0aBka MacChl Tejla, WHIACKC MACCHI Tella W3MCHIIICS
HE3HAYUTENBHO.

Cpenn ydYacTHHMKOB HCCII[OBaHUS Tpeoliananm
WHJIUBUIYYMbl ACTEHUYHOIO THUIA TEJIOCIOKEHHUS, OT-
CTalIlME [0 AHTPONOMETPUUYECKUM I[apaMerpam OT
KOpHJOpa BO3pacTHOW HOpMBIL. VHTEHCHBHBIN Habop
Macchl Tella B xoie Tepanmuu uHruouropom 1L.-4,13
MO3BOJIMJI TIAIIMEHTaM JOTHATh TEMITbl (PU3UIECKOTO
pa3BUTHSL.
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O0cyx1eHHe OCHOBHOTO pe3yJIbTaTa UCCJIe0BAHMS

B nawampHOM mepuoje uccliemoBaHUS OONBIITHH-
CTBO TIAIIMEHTOB MOJTBEPAMIIN COOJTIOMEHUE CTPOTOH
runoamerennoil nuetsl (n=17; 60,7 %), mpu 3TOM
12 u3 17 OOJIbHBIX IO 3aBEPIICHUN HAOJIFOIATEIILHOM
MIPOrpaMMbl 3asiBUWIM O PACIIMPEHUH palMOHa B CB-
3M C OTCYTCTBHEM THIIEPYYBCTBUTEIBHOCTH Ha P
npoxykToB. Ilo pe3ymbraram ompoca 00 W3MEHEHHUH
amnmeTuTa, MPOBOJMMOIO Ha 3aKIIOYMTEIILHOM JTare
uccienosanus, 11 manuenton (39,3 %) orMeTnnu mo-
BEIIIICHUE anmnetnuTa, 17 ydactHukoB (60,7 %) 3asBuim
00 OTCYTCTBHH M3MEHCHUH.

Y BceX YYaCTHHKOB HCCIIEIOBAaHUS OBUT MPOBENCH
OTIPOC O Ka4eCTBE CHA HA HAYaJbHOM U KOHEUHOM JTa-
nax HaOmomarenbHOM mporpammbl. [lo pesynbsraTam
omnpoca 19 nanuentoB (67,7 %) oTMedann HapyLICHUS
cHa mpu wHUINManuu, 15 u3 19 yuyactaukos (78,9 %)
yKa3aJd Ha yIIy4IIeHHEe KaueCTBa CHA IO MPOIICCTBUU
12 mec. Tepanuu AymuiIyMaOoM.

[Tonydyennsle pe3ynbTaTbl MO3BOJSIOT MPEAIIONO-
KHUTh, YTO BOCCTAHOBJICHWE CHA W JIUETHI y ITallieH-
TOB, TIOTYYAOIINX MPeTapaT, IPUBOIAT K MOBHIIICHUIO
Macchl Tejla 3a CYeT HOpPMallu3aluu (PU3NIECCKOTO
U TICUXMYECKOTO PAa3BUTHUSI y MALUEHTOB CO CpEeIHe-
TSOKEITBIM U TSOKENbIM TedeHneM AT/l.

OrpannyeHusi uccje0BaHUSA

Heo0xonuMo mpogoKeHne HCCleloBaHus ¢ pac-
LIMPEHUEM BBIOOPKH MALMEHTOB, a TAK)KE MPOBEICHUE
JUHAMHUYECKOTO CPaBHEHHSI BECO-POCTOBBIX IOKA3aTe-
JIeW ¢ Tpynrou MarueHTOB ¢ aTONMHYECKUM JepMaTu-
TOM, TOJYYAlOIIHUX KJIACCHYECKYI0 CHCTEMHYIO Te-
panuio (3a HCKIIOYCHHUEM IITIOKOKOPTHKOCTEPOUIOB),
U C KOHTPOJBHOM I'pyHHoil 300pOBBIX AETEH.

AHanu3 cocraBa Teja ¢ IPUMEHEHHUEM alllapaTHbIX
TEXHOJIOTUH B paMKaX MHHUIUAINH U TI0 3aBEPIICHUHU
TOIUYHOIO TIepHoJa TONydYeHHs Iynmuiymada aact
Oosnblie cBeAeHUI 0 MexaHu3Me Habopa Beca.

KomnaparuBHast olieHKa ICHXOJIOTMYECKOTO COCTO-
SIHUS, NIApaMETPOB IICUXUYECKOTO Pa3BUTHUS Y Maly-
€HTOB B Ha4YaJIbHOM M KOHEYHOM Tepuojiax HcCCleno-
BaHMsI IO3BOJIUT OOBSICHUTH THUIOTE3Yy O MEXaHHU3ME
Habopa Beca mnpu JedyeHHH uHruoutopom IL-4,13
y HalMEHTOB.

3AKNTIIOYEHUE

TakuM 00pa3oM, Ha OCHOBAHUM PE3YILTATOB MC-
clieIoBaHUSl OBLJIO YCTaHOBIICHO, YTO IIOBBIIICHHUE
Maccel Tena y nered ¢ Atr/l, momyyaBIIMX IyNHITY-
Ma0, THIOTETHYECKH HMEET B3aUMOCBSI3b C MHOIO-
(bakTOpHBIM BIUSHHEM Ha YIIy4YIIeHHE COCTOSHUS Ta-
LUEHTa, KOTOPOE 3aTparuBaeT IICHUXO-COMAaTUYECKHE,
TepaneBTUYECKHE, aJIMMEHTapHblE U IOBEAEHUYECKUE
ACTICKTHI.

[lomoxxutenpHass JWHAMUKA B TEYCHHU KOXKHO-
ro mporecca (perpecc KoxHBIX 3(QaroopuciieHnn,
CyOBEKTUBHBIX CHMIITOMOB: OOJb XKEHUE, 3yHd), CTa-
OMM3anus ICUX0COMATHYECKOTO CTaryca, yIydlleHHe
HACTPOEHHS, HOPMaIU3alysl cHa B OOJBIIMHCTBE CIYy-
YaeB MPUBOJIMIO K M3MEHEHHUIO MHIIEBOTO MOBEICHUS
(CHIKEHHE AJIMMEHTAPHBIX OTpaHWYEHWUH W/HMIN pac-
HIMPEHUE JUETHI) W KaK CJIEJCTBUE, K IOBBIIICHHUIO
Macchl Tejla, OCOOCHHO Yy TAlMeHTOB C HHU3KOH HcC-
XOIHOM Maccou Teina.

OOMOJMIHNTENbHAA NH®OPMAL NS

BaaronapHoctu. KomjiekTuB aBTOPOB BBIpakaeT TIIy-
OOKYIO0 TPHU3HATENLHOCTh KOJUIEKTHBY KJIMHUKH KOXKHBIX
oonesnert Cankr-IleTepOyprckoro rocynapcTBEHHOTO Iie-
JMaTPUUECKOTO MEINIMHCKOTO YHHBEPCHUTETA.

Bkiax aBropoB. Bce aBropbl BHECHIH CYLIECTBEHHBIN
BKJIaJ] B Pa3pabOTKy KOHIICIIHH, IPOBEICHHE HCCIe0Ba-
HUSI M TTIOATOTOBKY CTaThH, MPOWIN U 0100pmin (GUHAIBHYIO
BEPCHUIO mepe]| IMyOauKaruen.

Hcrounuk punancupoBanus. Vccinenosanue u myomu-
KalliM CTaThbH OCYIIECTBICHBI HA JIMYHBIE CPEICTBA aBTOP-
CKOTO KOJUICKTHBA.

Kondaunkr uHTepecoB. ABTOpHI JaHHOHW CTaTbu MOJ-
TBEPAWIN OTCYTCTBHE KOH(IMKTA HHTEPECOB, O KOTOPOM
HEOOXOIUMO COOOIINTE.

ITuyeckuii komuter. He mpumeHnmo.

HNHpopmupoBaHHOe coracue Ha MyOInKau0. ABTO-
PBI TOJYYMIN MIMCbMEHHOE COIVIaCHe 3aKOHHBIX NPE/ICTaBU-
TeNeH TMAlMEeHTOB Ha MyOIMKAIMI0 MEAWIMHCKUX JaHHBIX.
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3TUONIOTMYECKMUE DAKTOPDbI N MATO®U3UONIOTMYECKUE
MEXAHWU3Mbl PEMAPATUBHOIO NMPOLECCA MPU PA3JINYHbLIX
BAPUAHTAX KE®AJIOTEMATOM U CMNOCOBAX UX NEYEHUA

PA. Cywenrko?!, A.C. MNMaHyeHKo 2

U YuTuHCKas rocynapCcTBEHHas MeauUMHCKas akapemus, Yuta, Poccus;
2 CaHkT-TeTepbyprckuii rocyapCTBEHHbIN NeAMaTPUYECKMii MeauumMHCKiA YHuBepeuTeT, CaHkT-Metepbypr, Poccus

Ana yumuposaHus: Cywerko P.A., MaHyeHko A.C. 3TMonormyeckme ¢akTopbl U NaToPU3MONOTMYECKME MEXAHWU3Mbl PEenapaTUBHOIO
npoLecca Npy PasinYHbIX BapuaHTax Kedanorematom u cnocobax ux snedenus // Meaunatp. — 2023. — T. 14. — Ne 3. - C. 77-85.
DOI: https://doi.org/10.17816/PED14377-85

AHHOTAUNA

AKTYyanbHOCTb. JBOOLMOHHO CHOPMUPOBABLUMIACS BMOMEXAHU3M pOAOB y YenoBeka 0OYC/I0BNMBAET BbICOKYH BCTpevae-
MOCTb NOBPEeXAEeHWI roNoBbl B X04e penpoaykTUBHOro npouecca. OgHMM 13 MHAMKATOPOB KPaHMANbHOM TPaBMbl CUMTAETCS
kedanorematoma. HecMoTps Ha Hanuuuve psaa 3aWMUTHO-NPUCNOCOOUTENbHBIX MEXaHU3MOB CO CTOPOHbI MI0AQ, YacToTa
NOAHAAKOCTHUYHBIX KPOBOM3/MUSHMI OCTAeTCs BbICOKOM M He WMMeeT TEeHAEHUMWM K CHuKeHuto. CoBpeMeHHble 3HaHus 06
3TMonorun KedanoremMatoMm He BCErAa yKNaAblBATCA B PaMKM KNACCMUYECKMX MPEenCTaBAEHUI O MPUYMHAX Pa3BUTUS KPO-
BOM3NUAHMSA NOA HAaAKOCTHULY. OTCYTCTBME €AIMHOrO NpeaCcTaBAeHUs O NaTOMexXaHW3Max, NpoTeKaLWmUX B ANUTENbHO Cylue-
CTBYHOLLEM MOAHAAKOCTHUYHOM KPOBOMU3NUSHUM, MPUBOAUT K PAcCOrIacoOBaHWUIO TaKTUYECKUX OEUCTBUIA B XO4E UX NeYeHus
W Pa3BUTUIO OCNOXHEHWUN.

Llenb — oueHUTb 3HaYeHUE ITUONOTUYECKMX (HaKTOpPOB B HOPMUPOBAHUM NMOAHAAKOCTHUYHOIO KPOBOM3IUSHUS Y HOBOPOX-
[leHHbIX M OnpeAennTb OCHOBHYK HanpaBieHHOCTb NaTO(M3MONOrMYecKoro npouecca B xoAe penapauyu npu pasinuHbixX
BapuaHTax kedanoremMatom u cnocobax Mx neyeHus.

Matepuanbl u Mmetopbl. [TpoBeaeHo nccnenoBaHue 243 HOBOPOXAEHHBIX C HanMuMeM KedanoreMaTtoM pasIMyHOM NOKaNMU-
3auuu 3a nepuon 2018-2022 rr., aHanu3 3TMONOTMYECKMX NPeAnocbinoK, ocobeHHocTel 21 penapaTMBHOrO npouecca npu
pasfnMyHbIX 06beMax KpPOBOM3NUSHUIA M cnocobax NevyeHns C UCNnonb30BaHWEM METOAO0B OMUCATENIbHOW CTaTUCTUKM.
Pesynbrathbl. BoiseneHo npeobnagaHune geten ¢ Hanmumem kedanoremMaTom, UMEKLLMX B aHaMHe3e OTCYTCTBUE ruapaBanye-
CKOW 3aLUMTbl FONI0BbI MO NMPUYUHE PAHHEr0 U3UTUS OKONIOMIOAHBIX BOA, MO OTHOLEHWUIO K APYTMM MeXaHU4YeCckUM dakTopam
MHTpaHaTaNbHOro noepexaeHus. Hanbonblee 4ncno NOLHALKOCTHUYHBIX KDOBOM3USHUI OTMEYEHO Y HOBOPOXAEHHbIX OT
noBTOpHOpoOAALWMX MaTepei. OCHOBHbLIM HeTpaBMaTUYeCKMM GaKTOpoM, cnocobcTByOWMUM GOpMUMPOBaHUIO KedanoremaTom,
6b11 HAKTOP UHPEKLMOHHOTO BO3AeNCTBMUSA Ha naof. OTMeyeHo npeobnagaHue NpoLEeCcCOB OCTEOMANATUUYECKOro XapakTepa
npu cpegHunx u 6onbwmnx obbeMax KkedanoremMaTom Mo OTHOLWEHMIO K kedanoreMaTtoMaM MasbiX pa3MepoB, UMEBLUMX CKJTOH-
HOCTb K paHHeln occudukaumm. dOPEeKTUBHOCTb NYHKLMOHHOMO ieyeHus Bblia OTMeYeHa BO BCeX C/lyvasx HabnogeHus 3a
HOBOPOXAEHHbIMU U3 XUPYPruYeCcKon MoArpynmbl.

BbiBoabl. Hanbonee 3HaUMMbIMKU 3TUONOTMYECKUMU PAKTOPAMU BO3HMKHOBEHUS KedanoreMaTom y UCCiefOBaHHON rpyn-
Mbl HOBOPOXAEHHbIX OblI0 MHTPAHATaNlbHOE MEXaHUMYecKkoe MOBpeXAeHUe MATKMX TKaHeW ronoBbl, B OCHOBHOM M3-33
OTCYTCTBMSA TMAPABAMYECKOW 3alwuThl. [MpeobnasaHre HOBOPOXAEHHbIX C NOAHAAKOCTHUYHLIMU KPOBOU3IUSAHUIAMU Y MO-
BTOPHOPOASLLMX MaTepei, NpoTUBOpeYallee 0CHOBHbIM (GU3MONOMMYECKMM KaHOHaM GMOMexaHU3Ma poLoB, MOXeT ObITb
06YyCNOB/IEHO BbICOKOW YaCTOTOM MHPEKLMOHHbIX 3a6oneBaHnin. Hanbonblwasg 4acToTa KPOBOU3MSAHUIA B MPaBOM TEMEHHOM
obnactu, BeposiTHO, 06ycNoBAEHa BbICOKOM BCTPEYAEeMOCTbO | Mo3uumm nepefHero BMAa 3aTbiIOYHOrO NpeanexaHus npu
peanusauuu MexaHuyeckoro nospexpatouiero daktopa. OcobeHHOCTM penapauuu Npu OTC/IOMKE OCTEOreHHbIX TKaHew
HaAKOCTHULbI MOXeT 3aBUCETb He TONIbKO OT PAaKTOPOB MUKPOOKPYXKEHUS, HO U OT 06beMa KpoBOM3NUAHKS. [IpuMeHeHne
6onee aKkTMBHOM XMUPYpPru4yeckon TaKTUKM B OTHOLEHWW KedanoreMatoM MOXKeT MO3BOSMUTb B 3HAUYUTENbHOM CTEneHu
CHU3UTb KONIMYECTBO OC/IOXKHEHWUI ANUTENbHOW MepCUCTEHUMM NOAHALKOCTHUUYHOTO KPOBOU3MUAHUS U AOCTUTHYTb BbICO-
KMX KOCMEeTUYEeCKMUX pe3ynbTaTos.

KnioueBblie cnoBa: kedanorematoma; poaoBas TpaBMa; occuduumpoBaHHas KedanoremMaTtoma; KpOBOU3AMSHME MOL
HaAKOCTHULY; HOBOPOXAEHHbIN; MYHKLMUS FreMaTOMbI.

Moctynuna: 21.04.2023 Opobpena: 17.05.2023 Mpunsra k nevatu: 30.06.2023
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ABSTRACT

BACKGROUND: The evolutionarily formed biomechanism of childbirth in humans causes a high incidence of head injuries
during the reproductive process. One of the indicators of cranial injury is cephalohematoma. Despite the presence of
a number of protective and adaptive mechanisms on the part of the fetus, the frequency of subperiosteal hemorrhages
remains high and does not tend to decrease. Modern knowledge about the etiology of cephalohematomas does not
always fit into the framework of classical ideas about the causes of hemorrhage under the periosteum. The lack of
a unified understanding of the pathomechanisms occurring in a long-term subperiosteal hemorrhage leads to a mismatch
of tactical actions during their treatment and the development of complications.

AIM: To assess the role of etiological factors in the formation of subperiosteal hemorrhage in newborns and to deter-
mine the main direction of the pathophysiological process during repair with various types of cephalohematomas and
methods of treatment.

MATERIALS AND METHODS: A study of 243 newborns with the presence of cephalohematomas of various localization
for the period from 2018-2022 was carried out, an analysis of the etiological prerequisites, features of the repara-
tive process with various volumes of hemorrhages and methods of treatment using descriptive statistics methods
was carried out.

RESULTS: The predominance of children with the presence of cephalohematomas with a history of the absence of hydraulic
protection of the head due to early rupture of amniotic fluid was revealed in relation to other mechanical factors of
intranatal damage. The greatest number of subperiosteal hemorrhages was noted in newborns from multiparous mothers.
The main non-traumatic factor contributing to the formation of cephalohematomas was the factor of infectious effect
on the fetus. The predominance of osteomalacic processes with medium and large volumes of cephalohematomas in
relation to small-sized cephalohematomas, which had a tendency to early ossification, was noted. The effectiveness of
therapeutic aspiration was noted in all cases of observation of newborns from the surgical subgroup.

CONCLUSIONS: One of the most significant etiological factors for the occurrence of cephalohematomas in the observa-
tion group was the factor of intranatal mechanical trauma to the soft tissues of the head, due to the lack of hydrau-
lic protection. The numerical predominance of newborns with subperiosteal hemorrhages from multiparous mothers
contradicts the basic physiological canons of the biomechanism of labor and may be due to the high incidence of the
infectious factor. The direction of the pathophysiological process in the course of repair in case of periosteal detach-
ment may depend not only on microenvironmental factors, but also be determined by the amount of hemorrhage.
The use of puncture treatment for cephalohematomas can significantly reduce the number of complications associated
with long-term persistence of subperiosteal hemorrhage.

Keywords: cephalohematoma; birth injury; ossified cephalohematoma; hemorrhage under the periosteum; newborn;
therapeutic aspiration.
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AKTYAJIbHOCTb

WNuTpanaranpHOE MOBPEKICHNE MATKUX TKaHEH To-
JIOBBI OCTAaeTCs ONHOW M3 aKTyaJbHBIX MPOOIeM Iie-
puoxa HoBopoxaAeHHOCTH. OIHO U3 MPOSBICHUH PO-
JIOBOM TpaBMBI TOJIOBBI — Kedanoremaroma. Yacrora
BO3HMKHOBEHHUSI Ke(aroreMaToM MO AaHHBIM Pa3HBIX
aBTOPOB BapbUpyeT U KojeOnercst B mpenenax 1-6 %
CllyyaeB, BHE 3aBUCHMOCTH OT CIIOCOOOB ponopaspe-
meHus [10]. DTHOTOTHYECKUMH TIPEIMOChUTKAMHA IS
BO3HMKHOBEHHUSI KPOBOM3JIMSHUS TM0J HAJAKOCTHHILY
MOTYT BBICTYNarh ()akTOpbl MHTpaHATaJIBHOTO IO-
BPEXKACHUSI MATKMX TKAHEH TIOJIOBBI, HACIEACTBEHHO
peanu3yeMble KOarylonaThd, BHYTPUYTPOOHBIC WH-
(beknmu U rUNOKaibiieMus 1wona [4, 6, 8].

OTcnoenue HaJKOCTHHLBI OT MOAJIEKAIIEH KOCTH
00yCJIOBJICHO THAPOJMHAMHYECKUM JaBJICHUEM U3-
JMBAOLICHCS KPOBU C (POPMHPOBAHMEM TaMIIOHA[bI
U o0ecrieyeHHeM BPEMEHHOT0 IeMOCTaTHYeCKOro 3¢-
tekra [3, 4, 20]. IIpouecc oTaeseHUs] HAJIKOCTHUIIBI
HNPOMCXOAMT MOCTENEHHO, M KaK cJelcTBHe, Kedao-
reMaroMa pa3BUBAETCSI B TEUCHHUE HECKOJBbKUX da-
COB WM AHEW mocne poxnaeHus [16, 17, 19]. O0bem
KPOBOMBIIHUSAHUS I0J] HAJKOCTHHUIY NMOCTHATaJIbHO He-
KOHTPOJIMPYEMBIH U CBsI3aH C PSIOM HACIIEACTBEHHBIX
HapyLIeHUH reMocTa3a 1 MeXaHn3MaMH KPOBOTEUECHUS
[9, 11, 13, 23]. Mcxom MeXaHWIECKOH OTCIIOWKH TKa-
Hell mepuocTta, 00JaAafomuX BHICOKMM OCTEOT€HHBIM
MOTEHI[aJIOM, BO MHOTOM 3aBHCHT OT COBOKYITHOCTH
(hakTOopoB MUKpOOKpYx)eHus [1]. B psny knmuHnIeckux
HaOmoeHNi  KedaoreMaToMa I1OJBEPraercsi CIOH-
TAaHHOH pe30pOLuM B TEUCHHE KOPOTKOI'O BpPEMEHHU
[3, 4, 20]. OgHako B OOJIBIIMHCTBE CUTyaI[Mi OTMEYa-
eTcsl ee ANUTENbHAs MEePCUCTeHIMS, KedaaoreMaroma
nozaBepraercs occuGUKauuu 1 TpedyeT AajbHEHIIero
xXupyprudeckoro sedenus [12, 14, 21].

HanOomnee 3Ha4MMBIM OCIO)KHEHHWEM IEPCHUCTHUPYIO-
1iei keasoreMaroMbl SIBISIFOTCS IPOIECChI TATOIOTHYe-
CKOIO peMOJIENIMpOBaHue KocTel cBofa yepena [12, 18].
ITpouecc penapauuu kKedanoreMaroMsl MyTeM €€ Oc-
cU(UKaLMK BCerna MPOTEKaeT IO 3aBE€AOMO IaToJo-
rudeckomy myTH [4, 5, 21]. ComtacHO COBpEMEHHBIM
METOJaM HCCIJICIOBAHUSI U JAWHAMHYECKOro Halmroze-
HUSI, ONUCAHbl CIy4au OOpaTHOW MHBOJIOLHUH C IIOJI-
HOW TIepecTpoiikoil occupumpoBaHHBIX KedaroreMa-
ToM Oe3 BTOPHYHBIX Jedopmanuii cBona depemna [15].
W Hao00poT, OTMEYAIOTCS CIy4au TUTIePIUIa3ui KOCTHON
TKaHU MO HANpPAaBICHHIO K BHYTPEHHEH IIACTHHKE KO-
CTeH cBOJa uepena Npu MUHUMAJIBHBIX pa3Mepax rema-
TOM, YTO MOXET CBHUJETEIBCTBOBATH O IMHAMHUYHOCTU
TEYEeHUsI NMaro(hU3NOIIOTHIECKOro Ipoliecca Ha YpPOBHE
0CTE00JIaCTOKIIACTUYCCKOTO B3auMoeUcTBHs [22].

Llenb — OUECHNUTH 3HAUCHHE STHOJIOTHUECKUX (ak-
TOPOB B (JOPMHUPOBAHUH NOAHAAKOCTHUYHOTO KPOBOU3-
JUSIHUSL Y HOBOPOXKAEHHBIX U ONPENCNIUTh OCHOBHYIO

HAITPaBJIEHHOCTh MaTO()U3UOIIOTMYECKOr0  Ipolecca
B XOJIe perapanu MpH pasjIndHbIX BapHaHTax Keda-
JIOTEMATOM M CII0OCO0axX MX JICUEHHUS.

MATEPUANbI U METOLbI

[IpoBeneH aHanM3 aHAMHECTUYECKUX JIAHHBIX
W pe3yJbTaToB JWHAMUYECKOTO HaOmomeHus 243 ne-
Tell Tmeprosa HOBOPOXKIACHHOCTH C HamudneM Keda-
JIOTEMaToOM Ppa3IMYHOM JIOKAJU3aIMH, HAXOAWBIIMXCS
Ha oOciemoBaHMu W JedeHnn B KpaeBol JeTckoit
KIIMHUYECKoi OonbHUIle YnThl, 3a0aiikanbcKoro Kpas
B nepuos 2018-2022 rr. 3yyeHne aHaMHECTUYECKUX
JIAHHBIX OCYIIECTBISUIOCh M3 UCTOPUH PoaoB ((op-
ma Ne 096/Y), ucropuu pa3BUTHS HOBOPOKICHHOTO
(popma Ne 097/Y) m MEIMUIMHCKOHW KapThl CTaIMO-
HapHOTO OonbHOTO (hopma Ne 033/Y). B wuccrnenmye-
MYIO TPYIITy BOIUIM JOHOIICHHBIE NETH, POXKICHHBIC
OT TIEPBOPOJISIINX W MTOBTOPHOPOSIIIUX Marepel, He-
3aBUCHMO OT CIIOCOOOB POJOpa3peIleHus W TOJOBOH
npuHaUIeKHOCTH. VMccnenyemas rpymma Obuta pas-
JielieHa Ha JIB€ TIOATPYNIBI B 3aBUCHMOCTH OT pas-
MepoB KedajgoremMaroM MW BEIOOpa METONIA JICUCHUS.
Jletn, UMerolIe Majble pa3Mepbl MOAHAJIKOCTHUYHO-
TO KPOBOM3JIMUSHUSA U HE TPEOYIOIINE XUPYPTrUISCKOTO
BMEIIIATEbCTBA, MOMyYald KOHCEPBATUBHOE JICUCHUE,
BKJTIOYarOIee (pU3NOTEparieBTHUECKOEe BO3/CHCTBYE,
HalpaBJICHHOE HA YCKOPEHHE Pe30pOTHBHOTO MpoIlec-
ca. [laneHTam co cpeHUMH U OOJIBIIMMU pa3MepaMu
Kke(anoreMaToM MPOBOIMIOCH OTCPOYCHHOE ITyHKIIH-
oHHOe JieueHue [2, 7]. Knunuueckue m3MeHeHUs pe-
TECTPUPOBAIA BCEMH AOCTYNHBIMH IS CTallMOHapa
MeTOJaMU: JTabOpaToOpHOE HWCCIeAoBaHue (HUCCIeno-
BaHHME TIOKa3aresiell remocrasza, OMOXMMHUYECKOE HC-
CJeI0OBaHME, TeMOrpaMMa), HHCTPYMEHTaIbHOE (Heu-
pocoHorpadus, peHTreHorpadus), aHTPOIOMETPHSI
C JMHAMHYECKMMH JIOKAJIbHBIMHU CTaHIapPTU30BaHHbI-
Mu u3Mepenusmu [3, 7). HaOmromenue 3a kedasore-
MaTOMaM{ OCYIIECTBIISIIOCh JIMHAMUYECKH B TCUCHUH
BCETO IEepHO/ia JICUCHUS C MOCIEIYIONUM KOHTPOJIEM
OCTaTOYHBIX JIOKAFHBIX M3MEHEHHWH B BO3pacTe Ol-
HOoro wmecsna >xu3Hu. COop nuuHOW wuHOpManuu
U J1e4eOHO-TUAarHOCTHYECKUE JICHCTBHS HAYMHAIM
MOCJIe TIONYYEeHUsT OT 3aKOHHOTO MPEICTaBHUTENS pe-
O0eHka MHPOPMHUPOBAHHOTO JTOOPOBOIBHOTO COTJIACHS.
Jns cratuctryeckoit 00pabOTKH MOTYYEeHHBIX JAHHBIX
WCTIOJIL30BAI TIporpaMMHOe obOecrieueHre Microsoft
Excel 2010 mans Windows 10. IlomyueHHble pe3yinb-
TaThl aHAIM3MPOBAIN METOIaMHU OIHCATEeNLHOW CTa-
TACTHUKH C ONpeIelleHHeM CcpeaHeapupMeTHIeCKUX
roKasareliell ¥ CTaHJapTHOTO OTKJIOHEHHUSI.

PE3Y/IbTATbl N OBCYXXAEHUE
CpenHue MaccoBO-pOCTOBBIE TOKA3aTENN B HUCCIIE-
nyeMmol rpynne coctaBuiau 2987 £272 ru 50 + 2,8 cm.
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CpenHuil CpoK TecTalui Y HOBOPOXKIIEHHBIX COOTBET-
crBoBai 39,2 + 0,9 nen. Hanbomplnee uncino mogHa-
KOCTHUYHBIX KPOBOMBIHUSHUA OTMEUYEHO Yy HOBOPOXK-
JICHHBIX OT TMOBTOPHOPOMSIIMX Marepeld ¥ COCTABHIIO
58,4 % (142) oOuiero kojuuecTBa NalMeHToB. B u3-
y4aeMo# TpymIe Cpeau BCeX HOBOPOXKJICHHBIX Oolee
nByx Tpereit nerert (83,1 %, 202) umenu B aHamHe3e
poBonUpyomue (HakTopel I pa3BUTHSA Kedaiore-
MaToM. Tak, HaJIMYMe MEXaHWYECKOIO0 IMOBPEKIar0-
mero QaxkTopa, CIOCOOCTBYIOIIETO TPaBMAaTHYECKOM
OTCIIOWKE HAJIKOCTHUIIBI B XOJIE POJIOBOTO Ipolecca,
orMeueHo y 66,3 % (134) mereit. I3 HUX pHCK TpaB-
MaTH3alMKd MSATKUX TKaHEH TOJIOBBI 10 MPUYUHE HECO-
OTBETCTBUSI Pa3MEPOB ILIOAA POAOBBIM ITyTSIM HMEIH
9,7% (13) HOBOPOXAEHHBIX, IPU ATOM CpEIHHE Be-
JIUYHAHBI OKPYKHOCTH TOJIOBBI Y HAOIOMaeMOI TPYTIITHI
coctaBuiu 36,8 = 1,04 cm. Hapymiennss OnoMexaHuKH
POJIOB BCJICJCTBUE aCHHKIMTUYSCKOTO BCTABJICHHS TO-
JIOBKU oT™Meuanioch y 12,6 % (17) nmereii. dopmupo-
BaHUE Ke(asoreMaroM IO MPUYMHE aKyIIePCKUX I10-
coOuii (BakyyM JKCTpakinu) BbIsSBIEHO B 8,9 % (12)
CITy4acs.

ComniacHO aHaMHECTHUYECKUM JIaHHBIM, OTCYTCTBUE
THJIPABIMYECKOTO 3aIIUTHOTO (DakTopa Ui TOJOBKH
IJI0/Ia B pe3yabTaTe PaHHETO HM3JIUTHUS OKOJIOTUIOTHBIX
BoJl HaOmoanock y 47 % (63) poxenw. [loBeimenne
MaTOYHO-aTMOC(EPHOro IpajveHTa M0 MPUYUHE ObI-
CTPBIX WM CTPEMHUTEIIBHBIX POJIOB CPEAH MEPBOPO/IS-
mwx orMedanoch B 14,1 % (19) cnyuaes. Cpenqnue mo-
Kazarenu nponoinkutenbHocTH | u Il meproma pomos
y TOBTOPHOPOISIINX CYIIECTBEHHO HE OTINYAINCH
OT HOPMAJIbHBIX (DU3HOJIOTUYCCKUX BEIWYHMH. Bius-

bbicTpble poabl /

Anatomnyeckuit dakrop /

HUE aHATOMUYECKOTO (haKTopa, BHI3BAHHOTO aHOMAllb-
HBIM CTPOEHHEM ITyIIOBHHEI U € 0OBUTHEM, OTMEYEHO
y 7,4 % (10) HOBOPOXICHHBIX.

[lepBruynas MaHudecTanysi BPOKICHHBIX Hapylle-
HUH remocraza (remodunuu A) ¢ (opMupoBaHuEM
JIBYCTOPOHHUX Ke(amoreMaroM OOJNBIINX pPa3MepOB
OTMEYaJOCh B JABYX CIy4yasX HaONIONCHUS W HMe-
na BcrpedaeMocTs He Oonee 0,9 %. MuHpekunonHo-
My BO3JCHCTBUIO Ha TUiof moasepriochk 24,2 % (49)
JeTell ¢ HaJluuueM Ipeapacroyaraiomux (HakTopoB
(TORCH, xponudeckuii HecrenmupUIecKuil 3HI0Me-
TPHUT, XpOHUYECKas crennduyeckass U Hecnenuduye-
CKasl ypOreHUTalIbHAsE UH(EKIUs MaTepH).

KomOunanms TpaBMupyrommx (axkTopoB B CO-
YeTaHWW C WH(QEKINOHHBIM BIMSHUEM TOATBEPKIIe-
Ha y 84 % (17) mereii ¢ HanmumeMm KedaroreMaTrom
pazinyHO Jnokanu3auuu. HapyuieHnid KainbLHeBOro
oOMeHa B HaOMIOIAeMOl TpyIre HOBOPOXKICHHBIX
C TOIHAJKOCTHUYHBIMH KPOBOM3JIUSHHUSIMU OTMEYCHO
He Obu10. COOTHOIIEHNE TPAaBMATUYECKUX M HETPaB-
MaTH9IeCKUX (aKTOPOB PHCKa pa3BHTHS Kedajaorema-
TOM TIPUBE/CHBI Ha pucC. 1.

HauOonpmiee umncio xedamoreMaroM BBISBICHO
y HOBOPOXJIEHHBIX MY)KCKOTO MOJa B COOTHOLICHUU
1,45:1 k xeHckomy. IlpenMyliecTBEeHHOU JIOKaIu-
3alMel KPOBOMBIUSHHS CIYXHIa IpaBas TEeMEHHas
obnactp, cocraBuBmas 43,6 % (106) HOBOpOKAEH-
HBIX C OIHOCTOPOHHHMM MOpaKeHHEM. JIByCTOpOHHsIs
ke(anoremaroma moaTBepxkaeHa B 22,6 % (55) cmy-
yaeB. Jlokanu3anuss B mpenenax 3aTbUIOYHOM KOCTH
ormeueHa y 4,1 % (10) nmereit, omuH peOCHOK HME
ke(aroremMatoMy ¢ pacroJOKeHHEM B MPaBOW BUCOY-

Matonorus remocrasa /

Rapid delivery  Anatomical factor Pathology of hemostasis
9 o) 2)
T mmmm—mmmmmm—m———=——s AR R
/, | MHdbexunoHHoe
puon / Boslnfﬁcysme /
Early outflow of : nfectious
amniotic fluid MH"&&;@S&'&Q effects
(63) (65 (49)
/ |
, 4 fontmaun go
Akyluepckite nocobus / e ol i e
O%stetric instrumental e . tion of factors (17)
techniques (12) Buomexanuka Hecootsetcrame
pozos / pa3mepos /
Delivery mecha-  Cephalopelvic
nism (17) dlsproporzllosr;

Puc. 1. CooTHoWweHMEe TpaBMaTMUECKUX U HETpPaBMAaTUUECKMX (DAaKTOPOB pUCKA pa3BUTUS KedanoremMaToM y HOBOPOXKAEHHbIX
(nokasatenu auarpammbl B a6CONOTHbIX 3HaueHusx). PUOB — paHHee M3nuTUe OKONONNOAHBIX BOA,
Fig. 1. The ratio of traumatic and non-traumatic risk factors, for the development of kephalohematomas in newborns

(diagram indicators in absolute values)
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HOW oOnactu. BerpeuaeMoCTh JIMHEWHBIX TEPEIOMOB
cBOZa yepena He mpesbimana 2,5 % (6), a coueranue
CKEJICTHOW TpaBMEI (TIepeIoM KITFOUHITHI, TIJIeUa) ¢ Ha-
auureM kedanoreMarombl otMeueHo B 3,2 % (8) Ha-
OroeHN .

Bonee nByx Ttpereli HoBopoxneHHbIX (73,2 %;
178) ¢ HanmMumeM MOMHAIKOCTHUYHOTO KPOBOW3IHS-
HUS OBUTH TIOIBEPTHYTH XUPYPTHUYECKOMY JICUYSHHIO.
KoHcepBatuBHOE JiedeHHe, BKIIOUaroliee (Qu3norepa-
MEBTUYCCKUE METOABI, MPUMEHEHO y 65 MaIlUCHTOB
C MaJbIMH pa3MepaMH TeMaToM, pa3Mep KOTOPBIX
He mpeBblan 4-5 cm.

B xone muHaMudeckoro HaOIMIONEHNS 1 JIEUEHNS ObLT
OTMEUeH PsJi creruuueckux maTohu3noI0orHISCKuX
OCOOCHHOCTEH perapaTuBHOTO IMpolecca MpU OTCIOM-
K€ OCTEOCHHTETUYECKHX TKaHEH KOCTel CBOja uepera.
Tak, y HOBOPOXKJICHHBIX C Ke(aoreMaToMaMHt CPeTHUX
U OOJIBIIMX pa3MepoB Mpeodliaianyd paHHUE OCTeoMa-
JSITUYECKUE TPOIECCHI, TOTNA KaK y JIeTeil ¢ pa3mepa-
MU TE€MaroM, He TMPEBBIIAONUME 5 CM, — SIBICHHS
occudukanuu. Panaue nmpu3Haku pe3opOIIuy moIexkKa-
el KOCTH B BUIE «KOPBITOOOPA3HOT0» IMPOBHCAHUS
KOCTHOW IUTACTHHKH OTMe4eHbl y 64 % (114) nereii
¢ OOJIBIIUMU U CPEHUMHU pa3MepaMU TMOHAIKOCTHIY-
HOro kpoBousnusiHusi. B cpennem Ha 7-10-¢ cyTku
MpOTadMpOBaHNE KOCTHOW TUTACTUHKH COCTaBJISIIO
0,38+ 0,15 cM, mpu 3TOM y Tpex ACTeH C OONBIIUM
o0beMoM KpoBomsnusiHus (Oosnee 40 mur) BenuymHA
npoBucanus gocruraia 1,2-1,8 cM B BUAE BOPOHKO-
oOpa3Horo yrimyOneHusi (HaTu4ne WMIPECCHOHHOTO
nepesoMa KOCTeH CBoJa 4epera MCKIIOYeHO NP WH-
CTPYMEHTAJIHFHOM HCCeNoBaHuM). HaganpHble pu3Ha-
KU OCCHU(UKAIMK Ke]alloreMaroM PerucTpUpoBajIvCh
B cpemHeM uepe3 12+4,5 cyT B BuAe KpermuTaIllH
HaaKOCTHHUIBI Y 58,4 % (38) mereli ¢ MambIMu pazMe-
pamu KpoBom3iusHUSA, 1 HEe Oonee ueM B 10,6 % (19)
NpU CPETHUX U OOJNBIINX OObeMax.

O} PeKTHBHOCTD IMyHKIIMOHHOTO JICYCHHUs ObLIa OT-
MeYeHa BO BCEX CIlydyasX HaONIOIeHHS 32 HOBOPOXK-
JIEHHBIMH W3 TIOATPYIIBI XUPYPTHUECKOTO JIeUYeHUS,
OTCYTCTBOBAJIM OCJIOKHEHMsI, UHPUIMpPOBaHUs Keda-
JIOTEMaTOM He ObLI0. DBaKyalus JIM3UPOBAHHOU KPOBU
U3 TOJIOCTH Ke(aaoreMaToMbl BBI3bIBaJia TpEKparile-
HUE OCTEOMAIATHYECKOTO IIPOIlecca, CIIOCOOCTBOBaIA
TOPMOXKEHHUIO TTATOJIOTUYECKON occruukanmu u Oonee
paHHEMY BOCCTAHOBJICHUIO KOH(UIypaluyd CBOJA Ye-
pena Kk 4-ii Henene >KU3HMU.

B moarpymnme HOBOpOXKICHHBIX, HE MOTyYaBIINX XU-
pyprudeckoe JedeHue (Mpu MaJbIX pasMepax kedairo-
TeMaToM), TIPU TOSIBIICHUN KPETUTAIMHA HAJIKOCTHUIIBI
oTMevaslach HeOOPaTUMOCTh Mpolecca GOPMUPOBAHUS
OCCHU(HMKATOB M TOCIEAYIoIas nedurypamnus cBoja
yepena BO Bcex ciydasx HaOmopenus. [lpu stom
CIIOHTAHHOW Pe30pOIHH  COAEP)KUMOTO TeMaTOMBI

1 YMEHBIIEHHE €€ pa3MepoB He poucxonmio. Bapuant
occupukanuu myTeM (pOpMHUPOBAHUS JIOKATHLHOTO TH-
nepocTo3a (1o HampaBJIeHUIO K IIEHTPY Kedasoremaro-
MBI) TIpeobiIagan HaJl KIIaCCHUECKUM XOJIOM OCCU(HKa-
LUK (C BaJMKOM I10 IEPUMETPY) B COOTHOIIEHUH 3 : 1.
OtmeueHa ocolasi aHaTOMHYECKasi 3aBUCHUMOCTh (hop-
MHUPYIOIIETOCS JIOKAJIbHOTO THIIEPOCTO3a C TOYKOM
OKOCTEHEHHs TeMeHHOW KocTu. CpenHue CpokH 3a-
BepiieHus: occudukamuu coctaBwim 18,5 £4,7 cyrt.
B xome aunammuueckoro KoHTpossi B Bo3pacte 30 cyT
BOCCTAHOBJICHHE KOH(UI'Ypaluu uepena He OTMeda-
JIOCh, SBJICHUSI Ie(OpPMAIH COXPAHSUIINCH.

OcHOBHas HaNPaBJICHHOCTh MAaTOPUIUOIOTHIECKO-
ro mpoiecca MpH PazIUyHBIX 00BEMax MOAHAIAKOCT-
HUYHOTO KPOBOM3JIMSHUS NpUBEIEHa Ha puc. 2.

B xozme mccnenoBaHHs OTMEUEHA KakK peaau3anus
KJIACCUYECKUX ITHUOJOTMYEeCKHX (DAaKTOpPOB B (OpPMHU-
poBaHHM KedajoreMaroM, Tak W PsJi ONpeaesICHHbBIX
pacxoXAeHUH, TPeOyIOMNX NalbHEHIIEr0 H3yYeHHS.
OOmenpru3HaHHBIM 1 HanOoJIee BaYKHBIM ITHOJIOTHYE-
CKUM (haKTOPOM, CITIOCOOCTBYIOIIMM BO3HUKHOBEHHIO
MOJIHA/IKOCTHUYHOTO KPOBOM3IMSIHUA Y HOBOPOXKJICH-
HOTO, CYMTAETCsl MHTpaHaTajlbHas TpaBMa, BO3HHKa-
olas Opyd MEXaHMYECKOM BO3AEHCTBHM Ha TOJOBY
IUIOa NPH TAa30BO-TOJIOBHOH IUCHPONOPLMHU, CTpe-
MUTEIBHBIX WM WHCTPYMEHTAIBHBIX BIAaraJWIIHBIX
ponax [2, 4, 6, 10]. IIpu ananu3e moay4YeHHOH B X0J€
HcCleoBaHusl MHPOPMAIMKU HE BBISIBICHBI MPOTHUBO-
peuust ¢ TaHHBIMH, CBHUICTENbCTBYIOIIUMH O TpaBMa-
THUYECKOM I'eHe3e Ke(aloreMaToM y HOBOPOXKIEHHBIX

— 120 114
2o 100
£2 0
3 uf 60 , 45
= 20
=2 0 . U
Occudmkaums / Octeomansums /- be3 ocreoguHamu-
Ossification Osteomalacia  ueckux M3MeHeHMH /
No changes
CpenHuii 1 Gonbluoi pa3Mepbl kedanorematom /
Medium and large cephalohematomas (n=178)
- Manbiit pa3mep kedanorematom /

Small cephalohematomas (n=65)

Puc. 2. CpaBHuTeNbHble NOKa3aTe/lIM OCHOBHOI HanpaBlEHHO-
CTM NaToM3MONOrMYECKOro npoLecca Npu pasnauyHbIX
obbemMax KpoBOM3NMUAHMA (MOKasaTeNu Auarpammbl
B aGCONIOTHBIX 3HaYEHUAX)

Comparative indicators of the main direction of the
pathophysiological process with different volumes of
hemorrhage (diagram indicators in absolute values)

Fig. 2.
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KaKk OCHOBHOW NPHYUHBI Pa3BUTHUS MOAHAAKOCTHUY-
HOTo KpoBOoM3nUsHUSA. COITaCHO HAIIUM pe3yJbTaTam
WccienoBaHus, Oonee 4eM y mosoBHHBI (66,3 %; 134)
HOBOPOX/ICHHBIX OTMEUYCHA peai3als MeXaHnIeCKo-
ro TpaBmupytomiero ¢akropa. OgHako mnpeoOIagaro-
KM (aKTOpoM, CIIOCOOCTBYIOIIMM MEXaHHUECKOH
OTCIIOWKE HAKOCTHHIIBI, CTAJI0 OTCYTCTBUE THIIPABIIH-
YEeCKOH 3aIUThI TOJIOBHI IO TPUYUHE PAHHETO M3ITUTHS
OKOJIOTUTOAHBIX BoA — Yy 47 % (63) HOBOPOXKICHHBIX.
[lo pesynbraraMm HCCIENOBaHUS BBISIBICHO HECOOT-
BETCTBUE 4YAaCTOTHl BCTPEUAEMOCTH KedaroreMarom
y JEeTeil OT MEepPBOPOASAILIUX Mareped MO OTHOIICHUIO
K TIOBTOPHOPOASAIIMM. Tak, HamOoJbllIee YHCIO Ke-
¢danorematoMm HaOIONANOCH B TpymIe JeTed OT To-
BTOpHOpOAAIIMX MaTepeir — 58,4 % (142) u3 obuiero
KOJIMYeCTBA TAI[MEHTOB, YTO HE COOTBETCTBYET CTa-
TUCTUYECKUM JaHHBIM PA3IUYHBIX HAOMIONEHUH, yKa-
3BIBAIOIIMX Ha IPOTHBOIOJIIOKHYIO 3aKOHOMEPHOCTH
[4, 6, 8, 10, 13]. /laHHOE IPOTHBOPEYHE MOXKET OBITh
OOBSCHEHO BIMSHHEM JIATEHTHOIO HWH()EKIHOHHOTO
(hakTOpa y TOBTOPHOPOIAIINX Marepel, OIHAKO WH-
(bexkIMOHHOE BO3/ACWCTBME HA IUIOA OBLIO JOKa3aHO
muimb 'y 24,2 % (49) nmereit, yTO HE TO3BOJSIET JO-
CTOBEpHO YTBEpXkJAaTb O NPUYUHE JAHHOTO HECOOT-
BETCTBUSI.

B xome wabOmromeHWs] MBI OTMETHIIM Tpeobiama-
HUE YacTOThl BCTPEYAEMOCTH IOJHAKOCTHUYHBIX
KPOBOMBIUSHUN y HOBOPOXKICHHBIX MY)KCKOTO TI0JIa
B cooTHomeHnun 1,45:1 k KEHCKOMY B OTCYTCTBHE
3HAYUTENHHON aHTPOTIOMETPUYECKON Pa3HUIIBI MEX-
Iy TaIeHTaMu o0oOWX TONOB. JlaHHYIO 3aKoHOMEp-
HOCTh TPOCJICKUBAIOT U APYIHE HCCIEIOBATEIN, TEM
HE MEHEee OTCYTCTBYIOT YETKHE YKa3aHHs Ha MPUUUHY
HecooTBeTcTBH [13]. CymiecTByeT psin HpeArnosioxe-
HAW O TpWYWHAX ITOJIOBBIX PasIudIuil mpu (HopMHpo-
BaHMU KedajgoreMaroM, CBSI3aHHBIX C paHHEU peaju-
3amueil HacleNCTBEHHBIX Koarymomarwii [9, 11, 23].
B Hamem wuccienoBaHud TepBUYHAS MaHU(ecTanus
BPOX/ICHHBIX HapYIICHWH TeMOCTa3a BBISBIIEHA TOJb-
K0 B 2 ciydasx (remopunaus A), 9TO HE OOBICHICT
MPUYHHBI TIOJIOBOTO Pa3inyus NpU KedanoreMaroMax.

[lpu BO3mEHCTBUM  TpaBMaTH4YecKOro (axropa
Ha TOJIOBY B XOIE€ POAOBOIO MpoLEecca WIN POJO-
BCIIOMOXKEHUHM HAWOONBIIEH YacTOTe MOBPEXKISHUIMA
MTOJIBEpPTaroTCsl TeMEeHHbIE Kocth [2, 4, 10, 12, 13, 17].
JlaHHas aHaTOMHUYECKasi 3aBHCUMOCThH OblLIa MpocIe-
JKeHa M B HAIlIEM HCCIIC[OBAaHUM, OJHAKO HaMH ObuUIa
BEISIBIICHA TOMTUYECKAsl CETICKTUBHOCTH KPOBOUBJIHSIHHS
TIPH OMHOCTOPOHHEM (HOPMHUPOBAHUH Ke(aJoreMaToM.
[IpeumyiiecTBEHHON JIOKAJIM3alMEl OAHOCTOPOHHE-
ro KpPOBOMBIIHUSHMS CTaja TpaBas TEMEHHas 00JacTh
y 43,6 % (106) HoBopokaeHHBIX. HaOmonaemble u3-
MEHEHHsSI MOXKHO OOBSCHUTH HaWOONbBIIEH BEPOSTHOM
YaCTOTOM BCTpeyaeMOCTH | MO3UIMK NEPEIHEro BUa

3aTBUIOYHOTO MPEIUIKAHUS TPH Pean3aluid TaKoTO
MEXaHHYEeCKOTO TIOBPEKIAIONIero (pakropa, Kak OTCyT-
CTBUC TUJPABIMYCCKON 3aIUThI B XOJC PaHHETO W3-
JIUTHSI OKOJIOTIOAHBIX BOJI. COBOKYIHOCTH TOJIOKEHUS
wiona npu | mo3unuu mepeaHero BUAA 3aThIIOYHOTO
TIpeJUIe)KaHusl U OTCYTCTBHE THUAPABIMYECKON 3alUThHI
TOJIOBBI MOJKET CITOCOOCTBOBATH HAWOOJBITICH TacTOTE
MIOBPEXKICHUI NIPABOM TEMEHHOM KOCTU B BUJly €€ Hau-
OOJIBIIICH aHATOMHYECKOW OJTM30CTU K KOCTSIM Ta3a MpH
COKpATHTEIbHBIX IBMKEHUSIX MATKH.

CormacHO HAayYHBIM JAHHBIM TIPOIECC pETapanuu
ke(aroreMaToM MMEEeT HEeONpe/IeICHHYI0 HalpaBleH-
HOCTh TATO(HM3UOIOTHUECKOrO IPOILEcca U MOXKET
3aBEpIINTHCS KaK CIIOHTAaHHON pe3opOImei coaep-
JKUMOTO KPOBOMBIHUSHUS, TaK W €ro occhuuKaruei
C Pa3BUTHEM XHPYPTHUYCCKUX OCIOKHEeHWH [12-14,
17, 19, 20]. B xome IMHAMHUYECKOTO HAOIIOICHUS
3a penapaTUBHBIM IPOLECCOM MBI MPOCICIWIA PsiJ
OIIPENICIICHHBIX 0COOCHHOCTEH, TPEOYIOIINX IeTaTbHO-
TO M3y4eHUs MaTo(U3HOIIOTHH TIPH KedaroreMaToMax.
[Ipy wW3ydeHHWH HANPABICHHOCTH NATOPU3UOIOTHYC-
CKOTO TPOIIECCa BBISBICHO, YTO Y JCTCH, MMECIOIIUX
cpeaHue u OOJNbIIKE pa3Mepbl KedaaoremMaTrom, oTMe-
4aJoch MpeodialaHue IMpoIecCOB paHHEH pe3opOIuu
TOJTeXKAIIed KOCTH C TOPMOXXEHHEM TIpoliecca ee
occuUKalMu u, HA00OPOT, y TPYIIIbI JETeH, UMEB-
IIMX Majible pa3Mepbl TeMaToMbl, ¢ OOJIbIIeH YacTo-
TOW BCTpEUAJWCh NPU3HAKH paHHEW occuduranuu.
[Iporecc ocreonusnca MoAIeKANIEH KOCTH TPOSBHII-
Csl B BHIIE «KOPBITOOOPA3HOTO» TPOBHCAHHUA KOCTHOM
IJIACTUHKU U oTMeueH y 64 % (114) HOBOpOXKIEHHBIX
CO CpPEeHUMH U OONBIIUME 00beMaMu KedamoremaTom,
a TIPU3HAKH paHHEW OCCHU(UKAIMHA PETUCTPUPOBAIIHICH
y 58,4 % (38) mereit ¢ MaiBIMH pa3MepamMu KPOBOH3-
nusHUS 1 He 6onee yeMm B 10,6 % (19) mpu cpemamx
u Oonbimx oObemax. [IpeoOnagaHue oOCTEOIUTHUEC-
CKOTO TIpoliecca MpH OOJBIIUX U CPEAHHX O0beMax
keamoremaroM, BEpPOATHO, MOXHO OOBSCHUTH H30-
JIUPOBAaHHOCTHIO TEMAaTOMBI OT CHCTEMHOTO KpPOBOTO-
Ka, 0OJIbIlIeH aKTUBHOCTBHEO OCTEOTCHHBIX KJICTOK IPH
penapanuu OOIMIUPHOTO MO IUIOMIAJIU BHYTPEHHETO
ydacTKa HAJKOCTHHIIBI U KaK pe3yJbTaT JAeMHHEpalu-
3allMM TOUIEKAIIEr0 y4yacTka KOCTH. A BO3AEHCTBHE
CHUAPOCTATHUECKOTO JaBJCHHS COACPIKUMOro Kedaio-
reMaTOMbI, BEPOSTHO, MOIVIO CIIOCOOCTBOBATH IPOBU-
CaHWIO JICMUHEPATU30BAHHOHN IUIACTHHKH B IPOCBET
yepena. MeHee BBIPaKEHHBIH MpPOIECC AeMHHEPaH-
3alyy TIPU HEOONBIINX MOJHAIKOCTHUYHBIX KPOBOH3-
JIUSTHUSIX W OOJIbIIasi 4acToTa paHHeH occuuKanuu
MOTYT OBITh OOBSICHEHBI OBICTPBIM HapacTaHUEM KOH-
LIEHTPAIUN OCTEOTCHHBIX KOMIIOHEHTOB B MaJIOM O0be-
M€ KPOBOMWBIHSHHS, HEOOXOIMMBIX ISl 3aBEPIICHHS
ee occubpukammu. [Ipum >TOM OBITA OTMEUeHa OcoOas
TEHJICHIIMS, 3aKITF0YaoNasicss B MpeodIajaHii 0CTe0-
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¢uTHOrO THNA KanbUU(UKAIUKM HAIKOCTHHIBI B CO-
OTHOWIEHUH 3 :1 K KJIACCMYECKOMY THIIy C BaJlOM
[0 IEPUMETPY M YeTKasl 3aBUCUMOCTh (POPMHUPOBAHUS
TUIIEPOCTO30B ¢ TOUKAMH MMHEPAJIU3alUN KOCTEH CBO-
Ja dgeperna. B xone mpoBeneHUs ITyHKLIUOHHOIO Jie-
YEHMs HBaKyallusl JIM3UPOBAHHOW KPOBH M3 TMOJOCTH
Ke(asoreMaToMbl MO3BOJISIIA W3MEHHUThH YCIIOBHS pe-
napanyy npy OOJIBLIMX pa3Mepax MOAHAAKOCTHUYHBIX
KPOBOM3IIUSHUI, CIIOCOOCTBYSI TOPMOXKEHHIO OCTEOIIH-
THUYECKOTO TpoLecca M MaToJIOTHIeCKON occuuKaum
OTCJIOCHHOW HAAKOCTHHUIIBL. JlaHHOE 00CTOSTENHCTBO
HO3BOJISICT CYIUTh 00 ONPEAEICHHON yHpaBiIIeMOCTH
IPOLIECCOM OCTEONH3HCA M OCCU(HKAIMN HAJKOCTHH-
Lbl IIyTEM IPOBEACHHS ITyHKIIHOHHOIO JICUEHUSI.

[TonydenHble naHHBIE YKa3bIBAlOT Ha HEOOXOIM-
MOCTh JaJIbHEHIIEro M3y4eHus: 0coOCHHOCTEH perna-
PaTUBHOTO IpoLecca MpH MOAHAAKOCTHUYHBIX KPOBO-
W3JIUSHUSAX Y JETEH.

BblBO bl

1. HaubGonee 3HAYUMBIMU 3THOIOTUYECKUMH (pak-
TOpaMH BO3HUKHOBEHHSA KedaroreMaroM Yy HccCle-
JIOBAaHHOM TPYNIBI HOBOPOXKIEHHBIX OBIJIO WHTpaHa-
TaJbHOC MEXAaHUYECKOE MOBPEKICHUE MSATKUX TKaHEH
TOJIOBBI, B OCHOBHOM H3-32 OTCYTCTBHSI THpaBiIHue-
CKOM 3alllUTHI.

2. IIpeobnananue HOBOPOXKACHHBIX C IMOTHAJKOCT-
HUYHBIMH KPOBOUBJIUAHUAMU Y TMMOBTOPHOPOAALIUX
Mmarepei, MpoThBopeyallee OCHOBHBIM (U3HOIOTHYC-
CKAUM KaHOHaAM OHOMEXaHW3Ma pOJOB, MOXET OBITh
00yCITOBIICHO BBICOKOW YaCTOTOW WH(EKIMOHHBIX 3a-
0os1eBaHU.

3. HanGomnbras 4acToTa KpOBOM3IUSHHUN B MPaBOi
TEMEHHOW 001acTH, BEpPOSITHO, 00YyCIIOBIIEHA BBICOKOH
BCTPEYaeMOCThIO | TO3uIIMM TiepeHero Bra 3aTblLIoy-
HOTO TIpeIJIe’KaHUsI TIPU peaNn3aluyd MEXaHHIEeCKOTO
MOBpEXAAtoIIero (akTopa.

4. Oco0eHHOCTH perapanuu Mpu OTCIIONKE OCTEO-
TeHHBIX TKaHEeH HaJIKOCTHUIIBI MOXKET 3aBUCETH HE TOIb-
KO OT (haKTOPOB MHKPOOKPYXKEHHs, HO U OT o0bema
KpoBom3usaHUS. llpuMmenenune Ooyiee aKTHBHOW XU-
PYpPrU4YecKol TaKTHUKH B OTHOIICHHH Kedamoremarom
MOXET IO3BOJIUTh B 3HAYUTEIHHOW CTEIICHU CHHU3UThH
KOJIMYECTBO OCJIOKHEHHWH UIUTENBHON MEepPCUCTEHITHH
MOJTHAIKOCTHUYHOTO KPOBOMBIHUSHUS W JIOCTUTHYTH
BBICOKMX KOCMETHUYECKUX pPEe3yJIbTaTOB.

OOMOJMIHNTENbHAA NH®OPMALMUS

Bkaaa aBTropoB. Bce aBTOpHI MOATBEPXKAAIOT COOT-
BETCTBHE CBOETO aBTOPCTBA MEXIYHapOAHBIM KPUTEPHAM
ICMJ.

Kondummkr nmHTepecoB. ABTOPBI JEKIApUPYIOT OTCYT-
CTBHE SIBHBIX W TOTCHIMAJIBHBIX KOH(MJIMKTOB HWHTEPECOB,
CBSI3aHHBIX C ITyONUKaIMell HaCTOSIICH CTaTbu.

Hcrounuk ¢unHancupoBanusa. ABTOpbl 3asBISIOT
00 OTCYTCTBMM BHEIIHETO (PMHAHCHPOBAHMUS IIPU TIPOBEJIE-
HHUM HCCIIEIOBAHMS.

HNudpopmupoBanHoe coriacue Ha MyOanKanuioo. ABTo-
PBI TIONYYMIM MUCHMEHHOE COITIAaCHE 3aKOHHBIX MPE/ICTaBH-
TesIell manMenTa Ha MyONUKalnio MEIUIMHCKUX JaHHBIX.
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BanaHME NenTUAHOMO 3KCTpaKTa u3 runodpusa CeBepHOro 0/1IEHA Ha KOTHUTMBHbIE GYHKLMM KPbIC NPU M3MEHEHWUM CBETOBOIO pexunma //
Neauatp. — 2023. — T. 14. — Ne 3. — C. 87-96. DOI: https://doi.org/10.17816/PED14387-96

AHHOTAUNA

AKTyanbHOCTb. HapylieHue UMpKaaMaHHbIX PUTMOB MOXET Bbi3BaTb 3HaYMUTENIbHble MOBPEXAEHWUsS npoueccoB 06paboTku
CEHCOPHOW MHbOpMaLMK, 0byYeHHs U NamMsaTU. B To e BpeMs CTPYKTypa 3HAOTrEHHbIX GMONOrMYECcKMX YacoB CnocobcTByeT
afanTauMu opraHuM3Ma K M3MEHEHMSM YC/IOBWIA CyLeCTBOBaHMS OGMOCUCTEMbl BO BHelHel cpene. BO3MOXHOCTUM CUMHXPO-
HM3aLUMU SHLOFEHHbIX PUTMOB OpraHuW3Ma C HapyLIeHHOW CBETOBOM MEpPUMOAMYHOCTBIO SIBNSIETCS aKTyanbHOM npobremoit
COBpEMEHHOro 00LecTBa, rAe UCMONb3yTCS pa3Hble PUTMbl TPYAOBOW, ABUraTeNbHOM, NO3HaBaTEeIbHOM aKTUBHOCTY.

Uenb — u3yuuTb BAMsiHME NenTuAOB M3 runoduza CEeBEpHOro ONEHS Ha MOKA3aTeNM KOTHUTUBHBLIX QYHKLMIA KpbIC Mpu
LNUTENIbHOM M3MEHEHUM CBETOBOrO pexuMa Ha MOAENU C U3MEHEHHOM KNeTOYHOM OoCuMNnsauMei 3a cYeT OKCMAATUBHOMO
CTpecca, BbI3BAHHOTO OTPABNEHWMEM XMBOTHbIX TMOMEHTANIOM HAaTpUs B MOyNeTaNbHOM fo3e.

Matepuanbl u MeToAbl. ViccnenoBaHMe NpoOBOAMNOCH Ha 56 6enbix Kpbicax-camuax noponbl Buctap nocne octporo oTpas-
NIEHWUS TUOMEHTANOM HaTpus B A03e 85 MI/Kr B yC/NOBMSAX CBETOBOrO LECMHXPOHO3a. B TecTe ycnoBHOro pedekca naccue-
HOro M36eraHns OLEHUBANNCb KOTHUTUBHbIE (DYHKLMM XMBOTHbIX MOCNe ABYXHeAebHOW (apMakoNorn4yeckon KoppekLmu
KNETOYHbIM 3KCTPaKTOM runodmsa CeBepHoro oneHs B gose 100 Mr/kr.

Pesynbtatbl. [enTuaHbIf 3KCTpakT runodusa CeBepHOro oneHs cnocobCTBYeT M3MEHEHMIO BbICLUMX MHTErPaTUBHbLIX QYHKLMIA
LLeHTPabHOW HEPBHOM CUCTEMBI MPU HAPYLLEHHOM NEPUOAUYHOCTM NOCTYMNIEHNS CBETOBOIO CUrHana. MNonyyeHHble pe3ynsrathl
CBMAETENbCTBYHOT O XPOHOOMOTUYECKOM aKTMBHOCTM NENTUAHOMO 3KCTpakTa runodusa CesepHoro oneHa B pose 100 mkr/kr
Npu MHTPaHa3anbHOM BBELEHMWMU.

BbiBoAbI. VI3MeHeHWe CBETOBOro pexunma B TeyeHMe 1 MeC. B YCIOBUSAX U3MEHEHHOM KNeTOYHOM OCLMANALMM NPpUBOAMNIO
K HapyLUEHWUIO BbICWIMX MHTErPATUBHbBIX QYHKLMIA LEHTPASIbHOW HEPBHOM CUCTEMBI Y KPbIC, YTO COMPOBOX/AANOCh MOBbILIEHU-
€M CKOPOCTM yracaHus pednekca M HapylleHWeM MpoLecCcoB KOHCONMAALMM NaMATU; B YCIOBUSX MOCTOSIHHOrO OCBELLEHMS
[laHHble HapyleHus 6onee BbipaxeHbl. Pe3ynsTatoM hapMakonormieckoin KOppekLmMm 3TUX U3MEHEHWUIA NENTULHBIM 3KCTPakK-
ToM runodumsa CeBepHOro o/ieHs CTano yaydlleHWe NpoLeccoB KOHCONMAALMM NaMaTUM UM BOCNpou3dBeneHus uHdopMauum
(yBENMYEHME KONMYECTBA 0OYUYEHHbIX XXMBOTHbIX MPU U3MEHEHWUM CBETOBOIO PEXMMA).

KnioueBble cnoBa: CBeTOBOW [EeCMHXPOHO3; NeNTUAbI; YCIOBHAA peakuMs NacCMBHOrO M3beraHus; KOrHUTUBHbIE BYHKLWK;
(bapMakonormyeckasi Koppekuus.
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ABSTRACT

BACKGROUND: Disruption of circadian rhythms can cause significant damage to sensory processing, learning, and memory.
At the same time, the structure of the endogenous biological clock contributes to the adaptation of the organism to
changes in the conditions for the existence of a biosystem in the external environment. The possibility of synchroniza-
tion of the endogenous rhythms of the organism with disturbed light periodicity is an urgent problem of modern society,
where different rhythms of labor, motor, cognitive activity are used.

AIM: To study the effect of peptides from the pituitary gland of the Reindeer on the parameters of cognitive functions
in rats with a long-term change in the light regime on models with altered cellular oscillation due to oxidative stress
caused by poisoning of animals with sodium thiopental in a half-lethal dose.

MATERIALS AND METHODS: The study was conducted on 56 white Wistar male rats after acute poisoning with sodium
thiopental at a dose of 85 mg/kg under conditions of light desynchronosis. In the passive avoidance conditioned reflex
test, the cognitive functions of animals were assessed after a two-week pharmacological correction with a cellular extract
of the pituitary gland of the Reindeer at a dose of 100 mg/kg.

RESULTS: The peptide extract of the pituitary gland of the Reindeer contributes to the change in the higher integra-
tive functions of the central nervous system in case of disturbed periodicity of the light signal. The results obtained
indicate the chronobiotic activity of the peptide extract of the pituitary gland of the Reindeer at a dose of 100 pg/kg
when administered intranasally.

CONCLUSIONS: The light regime change for 1 month under conditions of altered cellular oscillation led to impaired of
the higher integrative functions of the central nervous system in rats, which was accompanied by an increase in the
rate of reflex extinction and a disturbance of the processes of memory consolidation; under conditions of constant light,
these disorders are more pronounced. The result of the pharmacological correction of these changes with the reindeer
pituitary peptide extract was an improvement in the processes of memory consolidation and information reproduction
(an increase in the number of trained animals with a change in the light regime).

Keywords: light desynchronosis; peptides; passive avoidance conditional reaction; cognitive functions; pharmacological
correction.
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AKTYAJNIbHOCTb

E>xeniHeBHBIE M3MEHEHUS! OKPYXKAroIleld Cpeibl 3a-
BHCAT OT BpamieHWs 3eMJIM BOKPYT CBOEH OCH C Tie-
puoIOM TPUMEpPHO paBHBEIM 24 4. JKuWBBIE CHCTEMBI
JUISL aJanTalydyd K 3TUM IMKJIaM HCIHOJb3YIOT 3HAO-
TeHHblE LMpKaJHaHHBIE Yachl. buonornueckue dvacel
YIPaBISIFOT MHOTHMH (DU3HOJIOTHIECKUME PEaKIINsIMHU,
YTOOBI MPUBECTH OPTaHU3M B COOTBETCTBHE C PHUTMa-
MU OKpy»Xxarorei cpeabl. OHAKO pUTMBI COXPAHSIOTCS
Jla)ke B OTCYTCTBHE OJHOTO W3 OCHOBHBIX BHEIIHHUX
puTMO3agarenei, Takoro kak cset [9, 11].

CTpyKkTypa OSHIOT€HHBIX OHOPHUTMOB OMPEIEIs-
eTcs Kak YIOpPSJI0YEeHHass COBOKYITHOCTh B3aWMO-
CBSI3aHHBIX KOJeOaTeNbHBIX CHUCTEM — OCHUJIISTO-
poB. OCUUIUIATOPBI OJHOTO MEPAPXUUECKOTO YPOBHS
(hyHKIIMOHUPYIOT MapajuiebHO, Pa3HBIX YPOBHEH —
nocienoBarenbHo. COTNTacHO MaHHBIM JIUTEPaTypHl,
OJTHUMHU M3 JIOKAJIBHBIX OCIMJIJISTOPOB CIyXKaT Kile-
TOYHBIE OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Ha ypoBHE TpaHCKpHIIIMHM KJIETOYHBIE Yachl KOH-
TPOIMUPYIOT KAa4eCTBO M KOJIMYECTBO MHOTHX AHTH-
OKCHUJIAaHTHBIX OENKOB, Ko(hakTopoB, pepmenTon [13].
Penokc-crartyc KIeTKH SIBISIETCS MCTOYHUKOM DHJIO-
reHHoi nHpopManuu 00 WHTEHCHMBHOCTH M HaIpaB-
JIEHHOCTH METa0O0JM3Ma, KOTOPBIH 00eCTieunBaeT ABU-
raTeNbHYI0 aKTUBHOCTH JKMBOTHBIX M HEOOXOIHWMEBIE
KOTHUTHBHBIE HAaBBIKH I aaNTallMd K U3MEHEHUAM
BO BHemHel cpene [12, 14]. U3BecTHO, uTO HapyIe-
HUE IIUKJIOB CBET — TEMHOTA MPUBOJIUT K JOCTAaTOYHO
CEpPBhE3HBIM U3MEHEHHUSM B (PU3UOIIOTHH, MOBEICHHUH
U HACTPOCHUU [6], TO €CTh 3HAYHUTEIHHO BIHUICT
Ha QYHKIMHU HeHTpadbHOU HepBHOU cuctembl (LIHC).
B Hacrosimee Bpems Moka3aHO, YTO KOJIMYECTBO CH-
HarcoB W (opma HEHPOHOB MEHSETCS B TEUYCHHE
CYTOK, OCHHJUTMPYET B COOTBETCTBUH C IHPKaIH-
AHHBIMH PHUTMaMHU, TEHEPUPYEMBIMH JHIOTCHHBIMH
OMOJIOTHYECKUMHU YacaMu, JHO0 3aBUCHT HANPSMYIO
OT CTUMYJIOB, INOCTYNAIOIMX M3 BHEIIHEH Cpenbl.
[TomoOHbBIE H3MEHEHHSI Ha3bIBAIOT ITUPKAIMAHHOM I11a-
CTUYHOCTBIO, U OHU HEOOBIYaifHO BaXKHBI JUIS TIPOIIEC-
coB 00paboTKH CeHCOpHOHM WH(popManuu, 00ydeHHs
u namatd. Hapymenue nupkaguaHHbIX PUTMOB MO-
JKET BbI3BaTh 3HAUUTENbHBIC MOBPEKICHUSI MO3TOBBIX
¢dynkmuit [10]. C npyroii CTOpOHBI, N3MEHEHHE MTOBE-
JIEHYECKUX MPOIECCOB, YMOIIMOHAIBHBIN (DOH BIUSIIOT
Ha CKOPOCTh METAa0OJMUYECKHX PEaKIUil, TeM CambIM
CUHXPOHU3UPYS OHHAOTCHHBIE PUTMBI C peajbHOU
obctaHOBKOH BO BHemrHeHd cperne. COOTBETCTBEHHO,
(hn3maeckas, mcuxudeckas U SMOITMOHAbHAS KOMITO-
HEHTBI, COCTABIISIONINE OCHOBY KOIHHTHBHBIX (YyHK-
Ui, SBISIOTCS Beaylied (opMol B3aMMOIEHCTBUS
JKUBOTHOT'O C BHEITHUM MHUpOM. OJTHUM U3 PUMEPOB
JKUBOTHOTO, OOJIAQJArOIIeT0 MOIHBIMH a/IalTallHoOH-
HBIMH TIPUCTIOCOONICHUSIMHI K DKCTPEMaIIbHOMY CyIIle-

CTBOBAHHUIO B YCJIOBUAX MOJSIPHOM HOYM M MOJIIPHOTO
nHsI, sBisieTcss CeBepHBIi oneHs (Rangifer tarandus).
[Ipennonaraercs, 4To HaJIU4YMe KOPMOBOW Oa3bl U CO-
OTBETCTBYIOIIIEE MHUIIEBOE TOBEJEHUE CIYyXaT OCHO-
BOM B3aMMOAEHCTBUS 3THX KUBOTHBIX C OKpYyXKaro-
mei cpenoil. CyllecTBYeT TAaKXKe MHEHHUE, 4TO JJIs
aJanTanud K CBETOBOMY PEXHMY JTHMH JKHBOTHBI-
MU HCTIONB3YeTCs] HeIUPKaAMaHHAsl PUTMHKA CHHTE3a
MEJIaTOHMHA, a YKCIPECCUS «KIACCUYECKUX YacCOBBIX
TeHOB» HapylleHa win ociabnena [11].

CyuiecTByIOT pa3jiMyHble BUIbl CBETOBOIO JECHH-
XpOHO32a (HapyIIeHHe PUTMHUKH BHEUTHETO PUTMO3a/1a-
Tesst), 00yCIOBJICHHbIE KaK MPUPOAHBIMH YCIOBUSAMHU
(ecTeCTBEHHBIH PEXHUM OCBEIICHUS B CEBEPHOW 4aCTH
Poccun, B ApkTrke 1 AHTapKTHKE), TaK U TEXHOTCH-
HBEIMH TIpuarHaMu (paboTa B HOYHYIO CMEHY, TpaHCMe-
pUAMOHANbHBIE TIepeneTsl). [lnTenbHoe BO3AeHCTBIE
9KCTPEMaJbHOTO (haKTopa MPHUBOAUT K PasBUTHIO Je-
CHHXPOHO03a — IaTOJIOTMYECKOTO COCTOSIHUSL OPraHu3-
Ma, BO3HHUKAIOILEIO IO ICHCTBUEM 3KCTPEMAJIbHOTO
(hakTOpa M XapaKTepU3yIOIIEerocs ACCHHXPOHU3AINEH
OMOPUTMOB, YTO CIIOCOOCTBYET HapyIICHHIO padoTo-
CIIOCOOHOCTH U 3/I0POBbSI UEJIOBEKA.

B npoBeneHHOM HccIeqOBaHUN ATl U3YUCHHS CBE-
TOBOTO JIECHHXPOHO3a M BO3MOXHOCTEH €ro KOppeK-
UK ObUT UCTIONB30BaH MENTHIHBIN SKCTPAKT THITO(H-
3a CeBepHoro oneHs. PerynsTopHble menTHIbl — 3TO
BbIpa0aThIBaeMble OPraHU3MOM COCIHMHEHHSI, BBITOIHS-
IOLIME BaXKHbIC HEHPOMEAHMATOPHBIC, MOAYIMPYIOIINE
U UHTerpaTtuBHbIC 3aa4u. OHU SBIISIOTCS CBSI3YIOIINM
3BEHOM MEXJy OCHOBHBIMH CHCTEMaMH OpraHu3Ma
(HEpBHOM, SHIOKPUHHOM, WMMYHHOH). 3HAYUMOCTD
PETYIATOPHBIX MENTHAOB CYIIECTBEHHO BO3pacTaeT
[P BO3JECHCTBMM Ha OpPraHU3M HETaTHBHBIX (hakTo-
poB (cTpecchl, moBpexaeHus). IlenTumel mMpu3HAHBI
BBICOKOM30MPATEIbHBIMH, Y(PPEKTUBHBIMHU, CEJICKTHB-
HBIMHM BEIIECTBAMU, U B TO K€ BPEMS OTHOCHUTEIb-
HO Oe30macHbIMH, 4eM OOBSCHSETCS IOBBILICHHBIN
K HUM HMHTepec B (apMaLeBTUYECKUX HCCIIEIOBAHMIX
(4, 15].

Lenv uccnedosanuss — wW3yueHHE BIUSHUS TICH-
TH0B u3 runodusa CeBepHOro OJEHS Ha IOKa3aTe-
M KOTHUTUBHBIX (YHKLUMH KpBIC IPH AJIUTEIHHOM
VM3MEHEHHH CBETOBOTO pEXKMMa Ha MOAETH C U3-
MEHEHHON KIIETOYHOM OCHMUISINUEN 3a CYeT OK-
CUJATUBHOTO CTpecca, BBI3BAHHOTO OTpaBJIEHUEM
KMBOTHBIX THOIEHTAJIOM HATpHUs B MOIYJIETaJIbHON
J03e.

MATEPUAJIbl U METOLDbI

HccnenoBanne BBITOTHEHO Ha OeNBIX KpBICAX-
camiax mopoasl Bucrap wmaccoit 180-220 r. J{mu-
TEIBHOCTh  AKKJIMMATU3alMOHHOTO  Mepuoda It
JKUBOTHBIX cocTaBisuia 14 nueill. XKuBoTHble conep-
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YKAJIMCh B BUBAPUU B COOTBETCTBHH C TPEOOBAHUSIMHU
I'OCT 33044-2014 ot 01.08.2015 «IIpuHuunsl Haf-
JIeXKAIIeH JTabopaTOPHOW TPAKTHKM» TPH CBOOOTHOM
JIOCTyTIe K BOJE W THIIIE.

JKuBoTHBIC OBUIM pa3/eJIeHbl HA TPHU TPYIIIbI; WH-
TaKTHasi, KOHTPOJbHAs ¥ OlbITHas1. Kpeicam W3 KOH-
TPOJHHON W OMBITHON TPYIIIBI BBOAMIN JICTIPUMHPY-
IONUIl areHT THOMEHTall HaTpuWs, BHYTPUOPIONINHHO,
OJTHOKpPATHO B TOJYJICTAJIBHON J03¢ 85 MI/KI' MacChl
KUBOTHOTO. JKWBOTHBIE W3 WHTAKTHOW TPYMIIBI IIO-
myumnn ¢usznonorudeckuii pactsop. llocme ocrporo
OTpAaBIIEHUS] TUTICHTAJIOM HATpPUs BBDKHBIINE YKHBOT-
HbIC U3 KOHTPOJILHOW W OINBITHON TPYIIbI OBLIM IO-
MEIIEHbI B YCIIOBUS C pa3HbIM PEKHMOM OCBELIEHHUS:
pexxkuM o0braHOTO OcBerieHus (12/12, cBeroguomHoe
oceteHue, 500 1K), pe’KUM TTOCTOSTHHOTO OCBEIICHHS
U PEXKUM MOCTOSHHOU TeMHOThl Ha 1 Mec. JKuBOTHbIE
WHTAKTHOW TPYIIbl TaK e ObUIM Pa3MEIICHBI B pas-
HBIC PEKUMBI OCBEIICHUS, OMUCAHHBIC BBIIIE. Takum
00pa3oM, B Ka)JIOM PeXHMEe OCBEIICHHUs ObLIO 3 TpyI-
MBI KMBOTHBIX: WHTAKTHAs, KOHTPOJbHAS U OMBITHAS.
B xaxmoit rpymme mo 10 »xuBoTHBIX. Kpbicam OIBIT-
HOM TPYIIBI B KAXKJIOM PEIKUME OCBCIICHUS BBOJIMIM
MENTUIIHBIA AKCTpakT runopusza CeBepHOro OJeHS
B TeueHue 14 nHel mociie OTpaBIEHUS THOMEHTAIOM
HaTpHs B MEPBYIO MOJOBUHY OOBEKTUBHOTO JTHS B JI03€
100 MKr/kr, uHTpaHa3ajabHO, 1 pa3 B cyTku ((apma-
KOJIOTHYECKass KOPPEeKLs).

UYepes 1 Mec. u3ydyanuch KOTHUTHBHBIE (QYHKIHH
KpBIC B TECTE YCJIOBHOW peaKIWy MMacCUBHOTO n30e-
raaus (YPIIN). YPIIU mo3BomiseT U3yduTh OCHOBHBIC
3aKOHOMEPHOCTH 00pa30BaHUs YCIOBHOTO peduiekca,
OLICHUTbH BIIMSHUE HEOJIArOMPUSATHOTO (haKTOpa Ha MPO-
1eccel PopMHUpPOBaHUs, (GPUKCAIIMH W BOCITPOU3BEICHHS
BPEMEHHBIX CBsI3€d. YCIOBHAs peakius MacCUBHOTO
n3beranusi OOJEBOTO pa3ApaXEHUS] — METOH, OCHO-
BaHHBIM Ha BBIPAOOTKE YCIIOBHOM pEeakIMy MacCUBHO-
ro u30eraHusi B YEIIHOYHOW KaMepe Yy KpbIC B OTBET
Ha OE3yCIIOBHBIA SIIEKTPOKOXKHBIA O0JIeBOI pasmpa-
KUTEIb, TPEABABISEMBII B TEMHOM OTCEKE KaMephl.
Kpbicy mnomemaror B cBemiblld OTCeK. Bcenencreue
CBOMX OHMOJIOTMYECKUX OCOOCHHOCTEH Kpbica Mpe-
MOYUTAET HAXOAUTHCS B TEMHOM IOMENIeHUH. Bpems
repexosia KHBOTHOTO M3 CBETIIOTO B TEMHBIA OTCEK
perucTpupyeTcsl Kak JIATeHTHBIA NEepro]| MepBOro 3a-
xona (JIII). Ilpu mepexone B TEMHBIH OTCEK KHBOT-
HOE MOJyyaeT OOJIeBOE 3JIEKTPOKOKHOE pas3JipakeHHe
4yepe3 EKTponHbIi mon (o0yuenue). s Bocnpous-
BEJICHHA TIOYYSHHOW MH(POPMAIIUN KPBICY ITOMEIAI0T
B CBETIBIH OTCek depe3 2 W 24 4 mocie oOydcHHS.
B Tewenne 2 MUH PETrHCTPUPYIOT CIIEAYIOLIME Tapa-
METPBI: KOIMUYECTBO OOYYEHHBIX KpPbIC (HE 3alICAIINX
B TEMHYIO Kamepy Ha MPOTSHKECHUH 2 MHUH) B IIPOLICH-
Tax OT OOIIEro KOJIMYEeCTBA XUBOTHBIX M JIATEHTHBIN

nepuoj MepBoro 3axofa udepe3 2 u 24 4 mocne 00-
yuenus (JIIT, n JIIL,).

Craructudeckass 00pabOTKa IaHHBIX BBITIOJIHE-
Ha C HCIOJIb30BAHMEM MPOTrPaMMHOrO OOecIedeHus!
AtteStat, Bepcus 13. B xadecTBe HemapameTpHUECKO-
ro KpUTEpHs UCIOIb30BaH Kputepuii ManHa — YuTHu.
BriBo 0 craTtucTHYecKOW TOCTOBEPHOCTH pa3iHyuil
MEXIy Tpynmnamu npuHuManmd mpu p < 0,05 u HIKe.

PE3YNbTATbl N OBCYXAEHUE

B pesynbsrare wuccnenoBaHMsl YCTaHOBIEHO, 4TO
yepe3 | Mec. mocime OCTPOro OTpPaBICHHs THOIIEH-
TaJOM HATPHUs B TPyNIeE >KUBOTHBIX, HAXOIWBIIHXCS
npu o0brgHOM OcBemieHnu (12/12) u He mody4aBIIMX
MENTUAHOTO KCTpaKTa u3 runoduza CeBepHOrO OJCHS
(KOHTpONBHAs TpyINa), KOIMYECTBO OOYUYEHHBIX K-
BOTHBIX uepe3 2 4 mocie oOyuenus coctaBmio 30 %,
yro OBLIO B 3 pa3a MEHBIIE 10 CPAaBHEHUIO C WH-
TakTHOM rpymmoii (tabn. 1). B rpymnme, nmomydaBmieit
MENTUAHBIA SKCTPAKT TUMOQH3a, KOTUIECTBO 00yUYeH-
HBIX KMBOTHBIX yBennuuBaynoch a0 80 %. Uepes 24 g
KOJIMYECTBO OOYYEHHBIX JKMBOTHBIX B Ipynme 0e3
(hapmaxonoruueckoil Koppekun cHu3mioch 10 20 %,
a B rpymnmne ¢ (apMakoIOTHYecKol KOppeKIHuen co-
craBwio 80 %. I[IpuMeHeHHe NMENTUAHOIO SKCTPAKTA
runodusa y >KUBOTHBIX C M3MEHEHHOH XPOHOCTPYK-
TYpOW, HaXOOWBIIMXCS TPU OOBIYHOM OCBEIICHHUH,
MIPUBEJIO K JIOCTOBEPHOMY YBEJIWYEHMIO JIATEHTHOTO
nepruojia 3axofja B TEMHBIH OTCEK depe3 2 4 Iocie
oOyuenust Ha 68,1 % MO CpaBHEHHUIO CO 3HAYCHUSMHU
9TOTO TOKAa3aTeNs B IPyINIe KOHTPOIbHBIX KUBOTHBIX.
IIpu 5TOM B KOHTPOJBHOW TpyIIE JIATEHTHBINA IEpH-
071 3ax0J]a B TEMHBI OTCEK 4epe3 2 4 mocie odyue-
HUSl JJOCTOBEPHO CHMXkaJcsa Ha 51,2 % 1mo cpaBHEHHIO
¢ MHTaKTHOU rpymnmoi. Yepe3 24 4 mocre oOydeHHS
JATEHTHBI NEPHOJ 3aX0Ja B TEMHBIH OTCEK B IpyI-
M€ KOHTPOJBHBIX YKHBOTHBIX JOCTOBEPHO CHIKAJICH
Ha 65,5 % 1o cpaBHEHMIO C MHTaKTHOW rpynmnoi. [Ipu-
MEHEHHUE MENTHIHOTO 3KcTpakTa runopuza CeBepHOro
OJIEHS JIOCTOBEPHO YBEIMYHUJIO 3TO BpeMs B 2,5 paza
[0 CpPaBHEHHWIO CO 3HAYCHHWAMH JTOTO IOKa3aTes
B TpYyNIE KOHTPOJBHBIX YHBOTHBIX MPU OOBIYHOM
OCBEILICHUU.

Takum oOpaszom, depe3 1 mec. mocie OTpaBICHUs
THUOIIEHTAJIOM HaTpUs B TONYJETAJIBHOM 103€ y OJKC-
MEPUMEHTAIbHBIX JKUBOTHBIX, HAaXOIUBIIHMXCS B YC-
JIOBUSIX OOBIYHOTO CBETOBOTO pEXMMa, HAOIIOAAIHNChH
HapylIeHusl BbICHIMX MHTerpatuBHbIX (yHkuuit [THC.
[TomyueHHble pe3ynbTaThl OOBSICHSAIOTCS HEHPOTOKCH-
YeCKUM JeicTBHeM 0apOWTypaTroB, CBSI3aHHBIM C JIO-
CTaBKOM W yTmwnm3arueit kuciopona B kietku [[HC,
YTO MPOSBIAETCS B YBEIMYEHUH KOHLEHTpAILMM aK-
TUBHBIX (POPM KHCIOPONA, B CHM)KEHHHM aKTHBHOCTH
CYNEpPOKCUAINCMYTa3bl, HHUIUALMKA alonTo3a U IOo-
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Tabnuya 1 / Table 1

(Mapmakonormyeckas Koppekuus nokasatesnein TecTa YCJIOBHOM peakLMu NAaCCMBHOIO M3beraHusa y Kpbic-CaMLOB Npw
06bIYHOM OCBeLLeHUn Yepes 1 Mec. nocne OCTPOro OTpaBAEHUS TUONEHTANIOM HaTpuUs
Pharmacological correction of parameters of the passive avoidance conditioned reflex test in male rats under normal
lighting for 1 month after acute poisoning with sodium thiopental

DKCHepUMEHTaJbHBIC TPYIIHI /

Experimental groups

Hccnenyemslii noxasareis / 0e3 KoppeKIun MENTHTHBIN SKCTPAKT
Researched parameter WHTaKTHBIE / (koHTpOINE) / runodusa /
(M +m) intact without correction pituitary gland peptide
(n=10) (control) extract
(n=10) (n=10)
JlaTeHTHBIN TIepuo. MepBOro 3axoja, ¢ /
. + + +
Latent period of the first entry, s 22,744 21,346 26,7 %57
JlaTeHTHBIN mIepuo] 3axoxa depes 2 4, ¢ /
’ + £ 17,1%* +15,9%
Latent period of entry after 2 hours, s 108,3 £ 11,7 528+17.1 88,8+ 159
ITpoueHT 00y4YEeHHBIX )KUBOTHBIX Yepes3
2 4y mocne oOyuenus / Percentage 90 30 80
of trained animals 2 hours after training
JlareHTHBIN mepuon 3axoxna yepes 24 4, ¢ /
. + + ks + *
Latent period of entry after 24 hours, s 1022+11.8 37,3 £158 93,7+139
IIponieHT 00y4eHHBIX )KUBOTHEIX Yepe3
24 4 nocie obyuenus / Percentage 90 20 70
of trained animals 24 hours after training

*Jl0OCTOBEPHO B CPAaBHEHHH C KOHTPOJBHOH Trpymnmoii (p < 0,05; kpurepuit Manna — YUTHH); **10CTOBEPHO B CPaBHEHUHU C HWHTAKT-

Hoii Tpynmoit (p < 0,05; kpurepuit ManHa — YUTHHU).

*Significantly compared with the control group (p <0,05; Mann—Whitney test); **significantly compared with the intact group

(p <£0,05; Mann—Whitney test).

clenyroue MaccoBoM HecTpyKiued HeipoHoB [8].
OKcuIaTUBHBIN CTpecC HU3MEHWI PUTMHUYHOCTH CHH-
Te3a AaHTHOKCHJIAHTHBIX ()EPMEHTOB, YTO IPHBEJIO
K HapyIIEHUIO dHEProcHaOKeHHsI, HEOOXOIUMOTO s
NpaBUIBHOTO (DYHKIIMOHUPOBAHUSI HEHPOHOB, M Kak
CJICICTBUE, CHM)KEHHE CKOPOCTU CHHTE3a Oeika, Ha-
pYLIEHHE CHHANTHYECKON IJIACTUYHOCTH IPUBOAUT
K Hapymenuto ¢opmupoBanus namsta [1, 2, 5, 13].
[Ipumenenne mentuaHoro skcTpakTa runopuza Ce-
BEPHOTO OJICHSI CIIOCOOCTBOBAJIO LUTONPOTEKTUBHOMY
npolueccy, 4T0 YBEIWYMIIO NMPOLEHT OOYYEHHBIX K-
BOTHBIX [3, 7].

B Tabn. 2 npencrasiens! pesynsrarsl Tecta Y PIIN
OpU TOCTOSIHHOM OCBEILCHHH Y KpBIC-CAMIIOB 4Yepe3
1 Mec. mocie OCTpOro OTpaBlIEHHsS THOIEHTAJIOM Ha-
TpHs B INOJYJETaJbHOM 03¢ M HPU HCHOJIb30BAaHUU
nenTuaHoro skcrpakta CeBepHoro onens. Yepes 2 4
nocie oOy4deHHs: HaONIONANOCh CHW)KEHHE B 2 pasza
NpoleHTa OOYYEHHBIX JKMBOTHBIX B KOHTPOJBHOH
rpyIIe MO CPaBHEHUIO C MHTaKkTHOM rpynmnoi. [Ipu-
MEHEHHE TIETITHIHOTO dKCTpakTa Turnodnza CeBepHOTO
oneHss npuBoaniao K 100 % komuuecTBy OOYYEHHBIX
KHUBOTHBIX. Yepe3 24 4 konnyecTBO OOYUECHHBIX KH-
BOTHBIX B Ipymre 0e3 ¢papMaKkoJIOrH4ecKOr KOppeKLnu
cocrapinsio 30 %, a B rpynme ¢ (hapMaKoIOTrHIeCcKOH

koppeknueidr — 80 %. OTMedanoch TOCTOBEPHOE yBe-
JIMYCHHE JIATEHTHOI'O IIE€PUOJa MEPBOIO 3aX0fa B TEM-
HBII OTCEK B KOHTPOJBHOU TpyTmime B 2,5 pa3a 1o cpas-
HEHHIO C JaHHBIM MOKa3aTeseM )KUBOTHBIX MHTAKTHON
rpynmsl. [Ipy MCHonb30BaHUM KIIETOYHOTO KCTPAKTa
runodusa JaTEHTHBIN Iepuoa uepe3 2 9 mocie 00-
y4YeHHsS MocToBepHO yBenmumics Ha 43,0 % mo cpas-
HEHHUIO CO 3HAUEHHUSIMHU 3TOTO TOKas3aresist B TpyIie
KOHTPOJIBHBIX )HUBOTHBIX. Uepe3 24 u nocie o0yueHust
JATEHTHBIA MEPHOX 3aX0Aa B TEMHBIH OTCEK B IPYIl-
€ KOHTPOJIbHBIX >KUBOTHBIX OBUI JOCTOBEPHO HIDKE
Ha 40,0 % mo cpaBHEHHMIO C WHTAaKTHOW TpYyTMIION.
[lpy mpuUMEeHEHHH NEeNTHAHOTO JKCTpakTa Tunopusa
CeBepHOTO OJIEHsI MPOUCXOAMIIO JOCTOBEPHOE YBEIU-
YeHHe HccIeyeMoro nokasarens Ha 81,2 % mo cpas-
HEHHIO C I'PYNION KOHTPOJbHBIX >KUBOTHBIX.
W3meHeHne CBETOBOIO peXkuMa Ha IOCTOSHHOE
OCBEIllEHWEe B Te4eHHe | Mec. BHOCUT CYILECTBEH-
HBI BKJIQJ B IIOBEJCHUE MXMBOTHBIX IOCIE OCTPOTO
OTPAaBJICHUSI THUOIEHTAJIOM HATpHUsl. JTO BBIPAKAETCS
B 3HAYUTEIFHOM YBEIMYEHHH JIATEHTHOTO TIepHoia
MEepBOro 3axofla B TEMHBIH OTCek, depe3 2 u 24 u,
YTO CBHJIETENILCTBYET O HAapyIIEHHOM IICHMXO3MOLH-
OHAJIBHOM COCTOSIHUM JXMBOTHBIX. CouyeTaHHOE BO3-
NEHCTBHEe XUMHUYECKOTO W (U3HUECKOTO (DaKTOpOB
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Tabauya 2 / Table 2

(dapmMakonoruyeckas Koppekuus nokasatenei TecTa yCIOBHOM peakLMu NacCMBHOTO M3beraHus y KpbiC-CaMLOB Npwu
NOCTOSIHHOM OCBeLLeHUN Yepes 1 Mec. moc/ie OCTPOro OTpaBAEHWUS TMOMEHTANIOM HATpMA

Pharmacological correction of parameters of the passive avoidance conditioned reflex test in male rats under con-
stant illumination for 1 month after acute poisoning with sodium thiopental

DKcrepuMeHTaJbHbIE TPY b /
Experimental groups
Hccnenyemsrii nokasarens / 0e3 KoppeKIuu HNENTUIHBIN SKCTPaKT
Researched parameter HHTaKTHBIE / (koHTpOIE) / runogusa /
(M +m) intact without correction pituitary gland peptide
(n=10) (control) extract
(n=10) (n=10)
JlaTeHTHBIIT IepHO IEPBOTO 3aX0/a, ¢ /
+ + *ok +
Latent period of the first entry, s 22,9+11,3 36,6174 18,0+4.2
JlaTeHTHEIH Iepron 3axoxa depes 2 4, ¢ /
’ + + + *
Latent period of entry after 2 hours, s 98,9+ 14,2 83.9+15.3 120,0+00
[TponeHT 00y4UeHHBIX ) KUBOTHEIX Yepe3
2 g mocne oOyuenus / Percentage 80 40 100
of trained animals 2 hours after training
JlaTenTHBIH nepuon 3axona yepe3 24 4, ¢ /
> + + ok +9,5%
Latent period of entry after 24 hours, s 1013+ 12,6 60,7+ 14,2 10,5£9,5
[TpoueHT 00yUeHHBIX KUBOTHBIX Yepe3
24 4 mocne oOyuenus / Percentage 80 30 80
of trained animals 24 hours after training

*JloCTOBEPHO B CPaBHEHUH C KOHTPOJIbHOW rpymnmoi (p < 0,05; kputepuit ManHa — YuTHn); **10cTOBEpHO B CPAaBHEHUH C MHTAKT-

HoM rpynmnoii (p < 0,05; xpurepuit ManHa — YUTHH).

*Significantly compared with the control group (p <0,05; Mann—Whitney test); **significantly compared with the intact group

(p <£0,05; Mann—Whitney test).

HE COMPOBOXIANIOCHh aJJITATUBHBIM 3(PPEKTOM, TaK KaKk
KOJIMYECTBO OOYYEHHBIX KUBOTHBIX uepe3 2 u 24 4 cy-
IIECTBEHHBIM 00pa30M HE U3MEHSIOCH B 9THX TPyIIIax.
Tem He MeHee TPUMEHEHHUE TIeNTUAHOIO 3KCTpaKTa I'U-
nouza CeBepHOTro oJieHs OKazajo Ooibmnid 3ddexTt
Y OTPABJICHHBIX >KMBOTHBIX C M3MEHEHHBIM CBETOBBIM
PEXUMOM I10 CPAaBHEHUIO C OTPABICHHBIMH XUBOTHBIMU
0e3 W3MeHeHHs1 TakoBoro. JIaHHBIH (akT cBUAETEINb-
CTBYET O BIHMSHMM CBETOBOTO CHTHajla Ha YyBCTBU-
TEIBHOCTh, MeTabonusma B kietkax I[HC k jgei-
CTBHIO MENTUAOB MOCIE BBIPAXKEHHOTO OKCUJIATUBHOTO
crpecca.

B Tab6n. 3 npencrasiensl pe3ynbrarbl Tecta Y PITN
IpU TOCTOSIHHOM TEMHOTE Yy KpbIC-CAaMIIOB 4Yepe3
1 Mec. mocie ocTporo OTpaBiICHUSI THOIMEHTAJIOM Ha-
TpUS B TIONYJICTANBHON 1103¢ W NEeHUCTBHS (hapMaKoIIo-
THYECKOU CyOCTaHITHH.

[Ipu u3MeHeHnU OCBEIEHUS Ha MOCTOSHHYIO TeM-
HOTY IIOCJIE€ OKCHJATUBHOIO CTpecca, BBI3BAHHOTO
THONEHTaJIOM Hatpusi B no3e LD50, BbsiBieHo no-
CTOBEPHOE CHMIKEHUE JIATEHTHOIO IEepUoJa IEpPBOro
3axo/la B TEMHBIH OTCEK B OIIBITHOH Tpymie ¢ dap-
MaKOJIOTUYECKOM KOPPEeKIUeH MeNTUAHBIM SKCTPAKTOM
runoduza CesepHoro osneHs Ha 83,7 % 1o cpaBHEHHUIO
C JKUBOTHBIMM M3 KOHTPOJBHOW rpymnmbl. JlareHT-

HBI TIEPHUOJI TIEPBOTO 3aX0/la B TEMHBIH OTCEK 4epes
2 u 24 4 mocne oOydeHUsS B KOHTPOJBHOH TpyTIIe
HE3HAYHUTENILHO CHIDKAJICS, a B ONBITHOW TpyIIe He-
3HAUUTETHLHO MOBBIIIAJICS IO CPABHEHUIO C MHTAKTHON
rpynnoii. Yepe3 1 Mec. B KOHTPOJIBHOW TpymIle KHU-
BOTHBIX 4yepe3 2 4 mocie 00y4eHrs HaOIoanoch CHU-
JKEHHE KONW4YecTBa OOYYEeHHBIX >KMBOTHBIX 110 60 %,
yT0 ObITI0 HIKE Ha 20 % 10 cpaBHEHHIO C MHTAKTHOM.
B ombITHOH Tpymme KoJIM4ecTBO OOYyUYEHHBIX »KHBOT-
HBIX HaXOJIUTCS Ha YPOBHE MHTAKTHOW Tpymibl. Yepes
24 9 1Mo KonM4uecTBy OOyUEHHBIX JKMBOTHBIX HAOJIO-
JlaNiach CXOJHAsl TCHJICHIIUSI.

Wsmenenue B TedeHne 1 Mec. CBETOBOTO pEKHMa
Ha TIOCTOSIHHYIO TEMHOTY CHM3MJIO HPOLEHT OOy4eH-
HBIX JKMBOTHBIX IIOCJI€ OTPABJICHUS MO CPaBHEHHIO
C HHTAKTHOM TIpYIINOW, HAXOJIWMBIIMXCA B TOM K€
CBETOBOM pEXHME, HO HE TaK BBIPAKEHHO, KaK IIpH
MIOCTOSIHHOM OCBelleHuH. Vcrnonp3oBanue hapMakoso-
TUYECKOW KOPPEKIUU TMENTHIHBIM 3KCTPAKTOM THITO-
(m3a CeBepHOTO OJICHS BOCCTAHOBHJIO CITOCOOHOCTH
K BbIpaOOTKE YCIOBHOTO peduiekca, (HOPMHUPOBAHHIO
MaMSITHOTO cJiefa.

[lony4yeHnHsle JaHHBIE O BO3JCHCTBUM HENTHAHOTO
skcTpakTta runodusza CeBepHOro OJieHs Ha BBICIIHE
naterparuBaeie pyakmum [{HC B oTcyTcTBHE BHEmI-
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Tabnuua 3 / Table 3

(Mapmakonormyeckas Koppekuus nokasateseil TeCcTa YCJIOBHOM peakLMu NAaCcCMBHOrO M3beraHus y Kpbic-CaMLOB Npwu
NOCTOSIHHOM TeMHOTe Yepe3 1 Mec. nocse OCTPOro OTpaB/ieHUS TUONEHTANIOM HAaTpUs

Pharmacological correction of parameters of the passive avoidance conditioned reflex test in male rats under con-
stant darkness for 1 month after acute poisoning with sodium thiopental

DKCepuMEHTaJbHBIE TPYIIIHI /
Experimental groups
Hccnenyemsrii nokasarens / 0e3 KoppeKun MENTUHBINA DKCTPAKT
Researched parameter WHTAKTHEIC / (xoHTpOIIB) / runo¢usza /
(M £ m) intact without correction pituitary gland peptide
(n=10) (control) extract
(n=10) (n=10)
JlaTeHTHBIN TIepuo] IEpBOro 3axoja, ¢ /
Latent period of the first entry, s 42,3+ 14,3 46,2 + 13,0 7,5 + 1,6%
JlaTeHTHBIN TIepuo] 3axoxa yepes 2 4, ¢ /
Latent period of entry after 2 hours, s 97,5 £ 11,6 83.4+153 100,0 £ 13,4
IIponeHT 00y4eHHBIX )KUBOTHEIX depe3
2 4y mocne oOyuenus / Percentage
of trained animals 2 hours after training 80 60 80
JlaTeHTHBIN nepuos 3axona yepes 24 4, ¢ /
Latent period of entry after 24 hours, s 782+ 17,2 71,0 £16,5 90,7 + 15,2
IIporeHT 00y4eHHBIX )KUBOTHBIX Yepe3
24 4 nocne o0yuenus / Percentage
of trained animals 24 hours after training 70 50 80

*Jl0OCTOBEPHO B CPAaBHEHHMH C KOHTPOJIBbHOM rpynmoii (p < 0,05; kpurepuit ManHa — YUTHH); **10CTOBEpPHO B CPaBHEHUH C HHTAKT-

Ho# rpynnoi (p < 0,05; kputepuit ManHa — YuTHR).

*Significantly compared with the control group (p <0,05; Mann—Whitney test); **significantly compared with the intact group

(p <£0,05; Mann—Whitney test).

HET0 PHUTMO33JaTeNs CBUJICTEIbCTBYIOT, BEPOSTHO,
00 W3MEHEHHWH ODKCIPECCHH YacOBBIX TEHOB WIH/H
00 yCWJIGHMH aKTUBHOCTH Tepu(epHyecKiux pPUTMO-
3ajarenieid. Pe3ynbrarhl HCMOIB30BAHUS TMENTUIAHOMN
CyOCTaHIIUM CBUJICTEIBCTBYIOT O XPOHOOMOTHYECKOM
aKTUBHOCTH TENTHIHOTO dKCTpakTa rurnoguza Cesep-
HOTO oyleHs B mo3e 100 MKT/KT mpw WHTpaHa3aIbHOM
BBEJICHUMU.

BbIBOAbI

1. I3MeHeHue cBETOBOro pexkuMa B TeueHue 1 mec.
B YCJIOBUSIX U3MEHEHHOMN KJIETOYHON OCUMIUIALIUU NIPU-
BOJIMJIO K HAPYIICHHUIO BBICIINX UHTEIPATHUBHBIX (PyHK-
muit IIHC y kpbic. DTO CONMpOBOXKAANOCH MOBBIIIE-
HUEM CKOPOCTH yracaHus peduekca W HapylmieHHEeM
MIPOLIECCOB KOHCOJMUAAIMU MNaMsITH, NpU TOM B yC-
JIOBHSIX TIOCTOSIHHOTO OCBEIIEHUS TaHHBbIE HapyIICHUS
0osee BBIpa)KEHBI.

2. PesynbratoM  (hapMaKoIOTHUECKOH KOPPEKLUHU
STHX W3MEHEHHWH NENTHUIHBIM 3KCTPaKTOM runodmuza
Ceseproro oneHs B go3e 100 MKr/Kr mpu HWHTpaHa-
3aJIbHOM BBEJIEHUH CTaJIO YIydYIlIEHHE MPOIECCOB KOH-
COJIMJALMY TaMSITH U BOCHPOM3BEACHUsT HHQOpMALIUU
(yBenuueHue KOJIMYeCTBA OOYyUEHHBIX KHUBOTHBIX IMPH
W3MEHEHUH CBETOBOTO PEKUMA).

OOMNOJIHUTE/NIbHAA UH®OPMALIUA

Bxian aBTopoB. Bee aBTOpBEI BHECHM CyIE€CTBEHHBIH
BKJIaJ B pa3pabOTKy KOHIICTIIIMH, TPOBEICHHE HCCIEI0Ba-
HUSI M IOATOTOBKY CTaTbU, MPOWIN U 0f100pmIN (PHMHAIBHYIO
BEPCHIO Tepe]] MyOnuKarmei.

Kondummkr mHTepecoB. ABTOpBI IEKIapUpPYyIOT OTCYT-
CTBHE SIBHBIX U IOTEHIMAIBHBIX KOH(JIMKTOB HMHTEPECOB,
CBSI3aHHBIX C ITyONMKaIel HACTOSIICH CTaThH.

HUcrounuk d¢uHaHcHpoBaHMsA. ABTOpPHI
00 OTCYTCTBHMM BHEIIHETO (PMHAHCHPOBAHMUS IPU IMPOBEJIE-
HUH UCCIICIOBAHUS.

ITHyeckuii komurer. VccienoBanue ogo0peHO KOMHC-
cueit mo 6mostnke ®I'BYH UT ®MBA Poccun, mporoxon
Ne 1 or 2018 .
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AHHOTAUNA

Helpobnactoma — Hanbonee pacnpocTpaHeHHas 3KCTpakpaHManbHas CONMAHAs OMyXo/b LeTCKOro Bo3pacTa, COCTaBASIO-
waa 8-15 % Bcex 3n10Ka4yeCTBEHHbIX HOBOOOPA30BaHMI y AeTell. YHUKAaNbHOCTb 3TMONOMMMU M NaToreHesa HelMpo6baacToMbl
CO3/430T 3HAYMTENbHbIE TPYAHOCTU ANS KIMHULMUCTOB B CUY HENPEACKA3yeMOCTU TeyeHUs 3a60/1eBaHUS: ONYX0/b MOXET
KaK perpeccupoBatb, Tak M MPWUBECTM K JIeTaIbHOMY UCXOAY 33 KOPOTKOE BPEMS, MPOSBAAS 3HAUYUTE/IbHY HEBOCMpU-
MMYMBOCTb K MPOBOAMMON Tepanuu. MIMeHHO no3ToMy Ans 3¢hdeKTUBHOM paHHEeid AMArHOCTUKM OMyxonu HeobxoAuMMo
noHMMaHue HakTopoB pUCKa, OCOOEHHOCTEN 3TUONOTUKM LAHHOTO HOBOOOPA30BAHWUS, MEXAHW3MOB €ro BO3HUKHOBEHMS
W panbHeiwero passutua. K HacTosweMy BpeMeHu onpepesneH psf pa3sHoobpasHbix hakTopoB pucka, 06yCnoBNEHHbIX
KaK reHeTMY4eCKUMM NepecTporKamu, Tak M acneKkTaMu, CBA3aHHbIMU C TeyeHMeM BepeMeHHOCTH, poXAeHUeM 1 obpasom
XWU3HKU poauTenei pebeHka. CNMCOK AaHHbIX PAKTOPOB BCe elle OCTAETCS He3aBepLlEeHHbIM, U UCCNef0BaHUS MO UX Bbl-
SBJIEHUI0 MPOAO/KATCS MO HACTOAWMMA AeHb. Bonblwylo ponb urpaetT Mopdonornyeckas M MoneKyspHO-reHeTuyeckas
[AmarHoctuka. HepmobdepeHuMpoBaHHble U HU3KOAUMDDEPEHLMPOBAHHbBIE BApUaHTbI HEMPOB6IACTOMbI YacTO acCOLMUMPOBaHbI
¢ MYCN-amnandukaumein M UHbIMU XPOMOCOMHbIMKM abeppaunsMu, onpeaensieMbiMu Npu MONEKYSIPHO-TEHETUYECKOM
uccnenoBaHuu. Ha npouecc paHHero pasBuTUS OMYXOAM B OCHOBHOM B/IMSIET XPOMOCOMHasi HeCTabunbHOCTb, KOTOpas,
BEPOATHO, 06YCNOBAMBAET BO3MOXHOCTL NPUOOPETEHUS TEX UM UHBIX TEHETUYECKUX U3MEHEHMI, YTO TaKxXe onpeaensiet
NMPOrHO3 M [anbHeilue TepaneBTUYeckue onuuu. B naHHOM cTaTbe Mbl Bblaenvnn Hanbonee nokasaTtesnbHble HakToOpbI
pYCKa, CPaBHUB pe3ynbTaTbl pa3HOOOPa3HbIX MCCIeA0BaHMINA.

KnioueBble cnoBa: HeiipobnacToMa; AeTH; FTMCTONOrnYeckas CTPYKTypa; reHeTMyeckas npeApacrnonoXeHHOCTb; MPOrHo-
cTuyeckue dakTopbl.
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ABSTRACT

Neuroblastoma is the most common extracranial solid tumor in childhood, accounting for 8-15% of all malignant neo-
plasms in children. The uniqueness of the neuroblastoma etiology and pathogenesis creates significant difficulties for
doctors due to the unpredictability of the course of the disease: the tumor can regress and lead to death in a short time,
showing significant immunity to ongoing therapy. Early diagnosis of a tumor is necessary to understand the risk factors,
the etiology, the mechanisms of neuroblastoma occurrence and further development. To date, a number of different risk
factors have been identified, related both to genetic aspects and to aspects related to the course of pregnancy, birth
and lifestyle of the child’s parents. The list of these risk factors is still incomplete and research to identify new factors
continues to this day. Morphological and molecular genetic diagnostics play an important role in this. Undifferentiated
and low-differentiated variants of neuroblastoma are often associated with MYCN amplification and other chromosomal
aberrations determined by molecular genetic research. Chromosomal instability plays an important role in the process
of early tumor development, which probably causes the possibility of acquiring certain genetic changes, which also
determines the prognosis and further therapeutic options. In this article, we have identified the most significant risk
factors by comparing the results of various studies.

Keywords: neuroblastoma; children; histological pattern; genetic predisposition; prognostic factors.
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BBEOEHUE

Hetipobnactoma — Hambosee pacnpocTpaHeHHas
9KCTpaKpaHUAIbHAS COJHIHAS OMYyXOJb AETCKOTO BO3-
pacTa, Ha ee JIOJTI0 MPUXOIUTCs oT 8 10 15 % Bcex OHKO-
JIOTUYeCKKX 3a0oseBanuii y aereit [19, 21, 25, 37, 38].
Tlokazarens 3abomeBaecMocTH  cocraBmsieT 0,85—
1,2 cayyas Ha 100000 nerckoro HaceileHUs B BO3-
pacte ot 0 mo 18 mer [4, 9]. Maibunku OoJneIOT He-
CKOJIBKO 4YaIlle, 9YeM JEBOYKH (COOTHOIIEHHUE MO TOIY
1,2:1) [7, 47]. Knuauuecku HelpoOIacTomMa BeIeT
ce0s KpaifHe HempencKa3yeMo: OHa MOXKET KakK CIIOH-
TaHHO perpeccupoBaTh, mu(QepeHnnpoBarbcss B 00-
nee 10OpPOKaYeCTBEHHBIE BAPUAHTHI, TAK U TIPUBOIUTH
K JICTAIbHOMY HCXOAY B CBS3H C OypHBIM Iporpec-
CHUPOBAaHMEM 3JI0KaYECTBEHHOro Impouecca [15, 34].
Jansprii  Bug  oOpa3zoBaHHi OOBIYHO BCTpEUAETCS
y MJIQJICHIIEB (CpeaHMi Bo3pacT mebioTa 3a00IeBaHMs
18-22 mec.), oqHAKO HWHOIJA OMYXOJIh MOXET OBITh
BBISIBJICHA aHTEHATAIBHO WIM Cpa3y IMOCIE POXKICHUS
[4, 13, 18, 19, 38, 40]. Y muajieHIeB u aeTen 10 roja,
HarpuMep, 00pa3oBaHHE MOKET PErPECCHPOBAThH CIIOH-
TaHHO, TOTZAa KaK y OoJjiee CTapIIMX IMAIIMEHTOB OHO
MOXET pPEeBEpPCHpPOBaTh M3 HEHWPOOIacToMBl B J10OpO-
KaueCTBEHHYIO TaHrIMoHeBpoMy. [IpumepHo y moio-
BUHBI MMAallMEHTOB, OCOOCHHO Y neTel crapmie 1,5 ner,
C HaIWYHEM T€HETHYECKUX TIOJIOMOK, IPOIECC MOXKET
MIPOTPECCUPOBATh, HECMOTPS HA WHTCHCHUBHOE Jcde-
Hue [4, 8, 9, 14, 32]. HelipobnacTomMa NmpUHAICKUT
K TpyIIe SMOpUOHANLHBIX OIyXOJIeH, BCE OHU Xa-
pakTepusyroTcs MaHU(ecTaIeid B paHHEM BO3pacTe,
UMEIOT CXOAHBIE IMTOMOP(OIOTHYECKNE XapaKTepH-
ctuku [10, 13]. ®opmupoBaHue OMyXOIH HAYUHACTCS
NpUOJIM3UTENIFHO B TEUCHHME S5-M Hemenu 3MOpuore-
He3a U3 KJIETOK HepBHOW TpyOkw. l3HauanbHO HEpB-
Hasi TpyOKa COCTOWT M3 aKTUBHBIX BO BpPEMsI PaHHETO
SMOPHOHATFHOTO PAa3BUTHSI MYJIBTHIIOTEHTHBIX CTBO-
JIOBBIX KJIETOK, KOTOPHIC BIOCIEJACTBUU JAIOT HAYAJIO
pAly pPa3NUYHBIX THUIIOB KIETOK, BKIIIOYAsh HEUPOHBI
W TJHaJbHBIE KJIETKH MepupepudecKoll HEPBHOU CH-
CTeMbl, ME3eHXHUMAaJIbHbIC, NMUTMEHTHbIE U CEeKPEeTop-
HbIC KJICTKH, KOCTHBIC W XpSIIEBBIC KJICTKH JIHIIA.
JanpHelmii BapuaHT pa3BUTHUS JAHHBIX MYJIBTHIIO-
TEHTHBIX CTBOJOBBIX KJIETOK 3aBHUCUT OT UX PaCIOJIO-
JKEHHS BJIOJIb POCTPO-KaydalbHOW OCH pa3BHBAOIIE-
rocs sMmOpuoHa. Hampumep, KpaHWabHBIA HEPBHBII
rpeOeHb JaeT Hayajo XpAMaM M KOCTSIM, TOTAA Kak
KPECTLOBBI HEPBHBI TpeOCHb — KHUIIEYHBIM HEH-
poHaM. B xome 3MOpPHOHAIIEHOTO Pa3BUTHS KIETKAM
W3 JOpCaTbHOW YacTH HEPBHOW TPYOKH HEOOXOTUMO
MPOMTH  AIUTEIUAIbHO-ME3EHXUMAIIbHBIA  [epexoj]
U MUTPUPOBATh B OTHAJICHHBICE MECTa 3apOKIarolie-
rocsi opraHusma Juis JajbHEHIIeH 3akiIagku pas3iiny-
HBIX OPTraHOB, B CBSI3U C YEM OIYXOJIb MOXKET BO3HHK-
HyTh B JroOom oprane [19, 24, 30, 35, 38, 49, 55].

VYuuThiBas paHHee Hayaylo 3a0oieBaHHS U OCOOCH-
HOCTH €ro JIOKaJu3alMd U TPOSIBICHUH, MOXHO
MPEANONOKNUTE, YTO HeipoOiacToMa, CKOpee BCEro,
BO3HHMKAET M3 CHMIATOAAPEHAJIOBBIX KICTOK-TIpe/-
LIECTBEHHUKOB B HEPBHOM IpeOHE, KOTOphIe B HOpME
I QepeHIupyIoTCsl B KIETKH CUMIIATHYECKOTO TaH-
TSI M KaT€X0JIaMUH-CEKPETUPYIOIINE KIIETKH HaIIo-
YEeYHHKOB, OJJHAKO B pe3ynbTare cekBeHuposanus PHK
OJMHOYHBIX KJIETOK M CpPaBHEHHUS 3JI0KaYE€CTBEHHBIX
KJIETOK HEHpOOJIIACTOMBI CO «3IOPOBBIMU» KIETKAMHU
HEpBHOTO TpeOHs ObUTa cAellaHa HEKOTopas ITOIpaB-
Ka B JAHHOM YTBEPXKIICHHH, TaK KaK BBISICHHJIOCH,
YTO B HEPBHOM IpeOHE CYILECTBYIOT JBE OTICIIbHBIC
MOMYJISLIMA HE3PENbIX KIETOK, KOTOphle MOTYT OBITh
MOTEHLUAJIBHO OTBETCTBEHHBI 32 BOSHUKHOBEHHE HEH-
pobnacToMbl, — TPEIIIECTBEHHUKN IIIBAHHOBCKUX
KJICTOK M cuMIaToonacTel. Ilpu nganbHEWIeM yriy-
OJeHMM B WCCICIOBAaHMS JAHHBIX MOMYIALUN Kie-
TOK HEPBHOTO TpeOHsI yYEHbIC CTOJNKHYJIHCH C PSIOM
MPOTUBOPEUNA, KOTOpPbIE pa3pelInTh Ha JaHHBIM MO-
MEHT HE YJIJIOCh, B CBSI3U C YeM ITyTh (OPMUPOBAHUS
HEHpPOOIACTOMBI OCTAeTCsl HE /IO KOHIA HM3YYCHHBIM
[38, 55].

OMOpHOHAJIBHOE IPOMCXOXKACHUE OIYXOJIH TaK-
K€ YCTAHABIMBAETCS MNP HMMMYHOTHCTOXMMHUYE-
CKOM HCCIICIOBAaHUH C TIOMOIIBI0 MapKepoOB CTBOJIO-
BBIX KJIeTOK HepBHOTo TpeOHI — PHOX2b n c-Kit
(CD117), u >MOpHOHANBHBIX IIHAJIBHBIX MapKepoB
SOX10 u AP2a [13]. Ha moBepXHOCTH OIYyXOJEBBIX
KJIETOK MOXKET HaOJIIONATbCsl IKCIPECCUS Pa3IMUHBIX
ranrno3usioB [4, 30]. B gactHoctH, 10 30 % Bcex
TaHIIMO3UIOB TPEACTABICHBl TUCHATIOTaHTIIMO3HI0M
GD2 (disialoganglioside) — 3T0 muKochUHTONMMINL,
COCTOSIIMN M3 KOMIUIEKCa C(UHIO3MHa M Lepamuzaa
C BHYTPUMEMOpAHHBIM JIMMTUIHBIM M BHEKIIETOUHBIM
[IMKaHOBBIM JIOMEHAMH M BXOMSIIHMH B COCTaB IIUTO-
TUIa3MaTH4eckold MeMOpaHbl HEWpOHAIBHBIX KIIETOK.
B HOpme mpenmnosaraercsi, 4To raHIIMO3UABI oOectie-
YUBAIOT MEXKKJIETOUHBIE B3aUMOIEIHCTBHUS, MPOLECCHI
aJire3u, a TakXKe y4acTBYIOT B PEeryJupOBaHHUH IPO-
mudepannu 1 TudepeHInpoBKu Kietok. [Ipu stom
yposenb skcnipeccun GD2 3aBucuT 0T creneHn aud-
(hepeHINPOBKH HEUPOTESHHBIX OITyXOJeH: HauOOIbIIIHe
KOHIICHTPALIMU OMpPEENIoTCS Ha KIeTKax Hewpooia-
crombl (okomo 30 % BcexX TaHTIMO3WA0B), HAMMCHbB-
mMe — Ha KIeTkax Oosee au¢epeHInpOBaHHbBIX
TaHTITMOHEHPOOIACTOMBI U TaHTIIHOHEHPOMEI [4].

Uamre Bcero HeipobIacToMa JIOKATU3yeTcs B Hal-
noyeyHnkax (35-50 %). B ocrtanpHBIX ciaydasx omy-
XOIlb MOXET OBITh OOHapykeHa B 3a0pIOLIMHHOM
MPOCTPaHCTBE, a KOHKpeTHee, B opraHe LlykepkaHu-
75, 00JacTH YPEBHOTO CTBOJA, IapaBepTeOpanbHON
U NpeBepTeOpaIbHON CUMIIATHYECKUX LIEISIX, a TaKKe
B 3aJlHEM CpemoCTeHHuH, mee u Tazy [11-13, 19, 44].
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npomsBeeH B 0a3ax manHbix PUHIL, Google Scholar,
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®AKTOPbI PUCKA

HexoTtopsle KIMHUYECKHE U TEHETHYECKHE 0COOCH-
HOCTH 3TOH OIYXOJIM UMEIOT TIPOTHOCTHYECKOE 3Hade-
HUE U B HACTOAIIEE BPEMS MCIIONB3YIOTCS Ul OLIEH-
KM TPOTHO3a U IUIAHUPOBaHMs JiedueHus. K OCHOBHBIM
W3 HUX OTHOCSATCS BO3PAacT HAa MOMEHT JUArHOCTHKH
3JI0Ka4ecTBEHHOro Tiporecca (<12 wmmm >12 mec.),
TI0JI, PAcTIPOCTPAHEHHOCTh (JIOKATM30BaHHAS WM Me-
TacTaTu4ecKas), IIOUIHOCTh OMyXONu (THUICPIUILIO-
WaHas WM quruionnHas) u craryc MYCN-oHkoreHa
(amMITUUIMPOBAHHBIN WM HeaMIUTH(UITUPOBAHHBIH )

BnansHue dakTopoB pucka Ha pa3BuTue HerlpobaacToMbl
Influence of risk factors on neuroblastoma development

[5, 16, 17, 25, 30, 44, 49]. Onnako, HECMOTpPS. Ha JO-
CTaTO4YHO OOIIMPHBIC IMUACMHUOIOTUYCSCKHE HCCIe0-
BaHUsI, HATIPABIICHHBIC HA BBISIBICHUE YTHOIOTHYECKUX
aCIMeKTOB, KOTOphIE TPOBOMAT yxke Oomee 20 ier,
(dakTophl pHCKa pa3BUTHS HEUPOOIACTOMBI JOCTO-
BEPHO HE OIPEJeNICHbl. B COBpEeMEHHBIX HCCIIEI0Ba-
HUSIX aBTOphl 0c000€ BHUMAaHHUE YIENSIOT U3YUYCHHUIO
emie ¥ TakuxX (aKTOPOB PHCKA, KaK I'€CTAIMOHHBIM
BO3pacT, Macca Tella peOeHKa MpH POXICHUHW, Ha-
JUYME BPOXKJICHHBIX IMOPOKOB Pa3BUTHSI, yHOTpeOie-
HUEC MATEpPhIO0 AaNIKOTOJs, TPUMEHEHHE JUYPETHUKOB,
KomenHa W 00e300TMBAIONINX IIPETapaToB BO BPEMsI
oepemennoctd U ap. [9, 29]. Pesymerarel Hambosee
BECOMBIX HCCIIEJIOBaHUI (HaKTOPOB PUCKA BO3HUKHO-
BEHHUsI HEHpOOIacTOMBI CBEICHBI B KpaTKOW ¢opme
B Tabm. 1.

Tabnuya 1 / Table 1

daxTop pucka /
Risk factor
of influence of this factor

BnusiHue Ha pECK BOBHUKHOBEHUSI HEHPOOIACTOMBI,
YCIIOBUS BIIMSIHUS TAHHOTO (axTopa /
The influence on the risk of neuroblastoma, conditions

[TyGnuxamus, TpakTyromas JaHHBIH GakTop /
Publication interpreting this factor

Macca Tena npu

0KJeHHHU Ooliee
POXI IloBbImaer puck /

[26] B 1984 r. (uccnenoBanu aeTei B Bo3pacrte
1o 24 mec.); [53] B 1997 1. (uccaenoBanu geteit
B Bo3pacTe a0 24 mec.) /

MEHHBIE POJBI

‘1‘3?3[?1 fN/eight over Increases risk [26] in 1984 (examingd children undpr
4000 g 24 mon_ths of age); [53] in 1997 (examined
children under 24 months of age)
IloBbImaer puck, y aereil B Bo3pacte 1—4 netT, Ipu Ipexies-
peMeHHBIX poaax (<37 Hen. rectanuu) + macca Tena <1500 r / .
Increases risk, for children aged 1-4 years with preterm | [92] B 2007 r. (uccnenosann ACTEH B BO3pACTe
birth (<37 weeks gestation) + body weight <1500 g 1-4 neT; HOBOPOXKACHHBIX; JETEH B BO3pacTe
- 6onee 12 mec.) /
CHuxaeT pHUCK, y AeTell B Bo3pacte >12 mec., npu npe- [52] in 2007 (examined children aged
JKJIEBPEMEHHBIX poJax + HU3Kas WJIM HOpMaJlbHas Macca 1-4 years; newborns; children over
Tena Mpu POXKIACHUH / 12 months old)
Decreases risk, children over 12 months old with preterm
labor + low or normal birth weight
IMoBbImaeT puck, y neteil B Bo3pacte <12 Mec., Ipu poaax
Ipexnespe- Ha cpoke <33 Hex. /

Increases risk, for children with childbirth less than 33 weeks

[28] B 2001 r. (MccnenoBanu neTeil B Bo3pacTe

(<37 uen. recra-
nuu) /
Premature birth

(<37 weeks gesta- birth at 33-36 weeks

CHuzkaeT pucK, y aerel B Bozpacte 0—19 neTt, mpu mpe-
JKIEBPEMEHHBIX poaax Ha 33-36-i Henerne /
Decreases risk, for children aged 0—19 years with preterm

<12 wmec.; B Bo3pacte 0—19 nert) /
[28] in 2001 (children under
the age of 12 months; aged 0—19 years)

tion)

IMoBbImaeT PUCK, P MPEKICBPEMEHHBIX POJIaX U HU3KOI
Macce Tella Py POKJACHUH /
Increases risk, for children with preterm birth and low birth weight

[47] B 2001 r. (uccnenoBanu AeTeil B Bo3pac-
Te <96 mec.) / [47] in 2001 (examined children
under 96 months of age)

less of birth weight

CHukaeT pucK, y 1eTeil B Bo3pacte <5 set /
Decreases risk, for children older than 12 months regard-

[23] B 2001 r. (uccienoBaiu ACTEH B BO3pacTe
0-70 mec.; B Bo3pacte 10 5 set) /
[23] in 2001 (examined children aged
0—70 months; under the age of 5 years)

Tena Mpu POXKICHUH /

CHuKaeT PUCK, y JeTeil >12 mMec. He3aBUCUMO OT MacChl

Decreases risk, for children older than 12 months

[34] B 1985 1. (uccnenoBanu aetTei
B Bo3pacte <12 mec.; >12 mec.) /
[34] in 1985 (examined children under the age
of 12 months; older than 12 months)
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lpodonrwerHue mabnuuysl 1 / Table 1 (continued)

daxTop pucka /
Risk factor

BnustHue Ha pUCK BO3ZHUKHOBEHHS HEHpPOOIacTOMBI,
YCJIOBUSI BIUSHUS JaHHOTO (hakTopa /
The influence on the risk of neuroblastoma, conditions
of influence of this factor

[MyGnukauusi, TpakTyrouas JaHHbli GakTop /
Publication interpreting this factor

Poxnenue nytem

[MoBbImaer puck, y netTeid B Bo3pacte 1-4 net /
Increases risk, for children aged 1-4 years

[52] B 2007 1. (uccnenoBanu aeTei
B Bo3pacTe 1—4 51eT; HOBOPOKACHHBIX; AeTel
B Bo3pacte >12 mec.) /
[52] in 2007 (examined children aged
1-4 years; newborns; children >12 months old)

KecapeBa cede-
Hus /

Birth by caesar-
ean section

IloBbImaer puck, y aereii B Bozpacre 0—70 mec. u y nerei
B BO3pacTe <5 JIeT NpH MOBTOPHBIX pojax /
Increases risk, for children aged 0—70 months; under the
age of 5 years with repeated births

[23] B 2001 . (uccnemoBanu neTeil B Bo3pacte
0-70 mec.; B Bo3pacte <5 ner) /
[23] in 2001 (examined children aged
0-70 months; under the age of 5 years)

ToBbImaeT puck, y netei B Bo3pacre <12 mec. /
Increases risk, for children under the age of 12 months

[28] B 2001 r. (MccnenoBanyu neTeil B Bo3pacTe
<12 wmec.; B Bo3pacte 0—19 ner) /

[28] in 2001 (examined children under the age
of 12 months; aged 0-19 years)

Hwuskas macca
TeJa TIPH POXKJie-
HuH /

Low birth

IMoBbImaeT puck, y neteii B Bo3pacte <12 Mec. npu ponpax
B CpOK /
Increases risk, for children under the age of 12 months
at term birth

[34] B 1985 1. (uccnenoBanu aeTel B BO3pacTe
<12 mec.; >12 mec.) /
[34] in 1985 (examined children under the age
of 12 months; older than 12 months)

weight

MoBsrmaer puck / Increases risk

[29] B 2009 T. / [29] in 2009

Bpoxnennsie aHo-
MaJIUU CO CTOPOHBI
CepACUYHO-COCY U~
CTON U MOYEIIOJIO-

HoBpimaeTr puck /
Increases risk

[39] B 2005 1. (uccnenoBanu netei
B Bo3pacte 10 19 ner) /
[39] in 2005 (examined children under
the age of 19)

BOii cucrem /
Congenital
anomalies of the
cardiovascular
and genitourinary
systems

IMoBbImAaeT PUCK, TOBBIILIAIOT PHCK BPOXKICHHBIC IIOPOKH
Pa3BUTHS HE TOJIBKO CO CTOPOHBI CEPACYHO-COCYIUCTOM
U MOYEIIOJIOBOH, HO M JPyTHX CHCTEM /

Increases risk, increase the risk of congenital malformations of
the cardiovascular, genitourinary systems and also other systems

[20] B 2008 r. (uccnenoBanu neteit B Bo3pacte
MeHee 18 mec.) /
[20] in 2008 (examined children under
18 months of age)

ITpeskiamricust y Ma-
TepH B aHaMHe3e /
Maternal pre-
eclampsia in
anamnesis

HoBpimaer puck /
Increases risk

[20] B 2008 r. (uccnenoBanu nereit B Bozpacte
<18 mec.) /
[20] in 2008 (examined children under
18 months of age)

I'mGens nuona

B MPEIBIAYIINX
OepEeMEHHOCTSX /
Fetal death in pre-
vious pregnancies

HoBpimaer puck /
Increases risk

[35] B 2008 1. (MccienoBanu netei B Bo3pacTe
oT 28 mHe#t no 14 ner) /
[35] in 2008 (examined children aged 28 days
to 14 years)

[lepenomenHas
0epeMeHHOCTH /

IloBblmaeT pucK, y HOBOPOXKJIEHHBIX MPU MEPEHOLIEHHON
OGepeMeHHOCTH + Oouiblas Macca Tella IPH POXKJICHUH /
Increases risk, for newborns with post-term pregnancy +
high birth weight

[52] B 2007 r. (uccnenoBanu aetei
B Bo3pacTe 14 1eT; HOBOPOKAEHHBIX;
neTeil B Bo3pacte >12 mec.) /
[52] in 2007 (examined children aged 1-4 years;
newborns; children over 12 months old)

Postterm preg-

[23] B 2001 r. (uccnenoBanu netei

nanc
Y CHuikaeT pHcCK, y aeTeil B Bozpacte <5 jet / B Bo3pacTe 0—70 mec.; B Bo3pacte <5 nert) /
Decreases risk, for children under the age of 5 years [23] in 2001 (examined children aged
0-70 months; under the age of 5 years)
VYnorpebnenue [35] B 2008 1. (uccnenoBanu nereu

MaTepbI0 HAPKO-
THKOB /
Mother’s drug use

HoBpimaer puck /
Increases risk

B Bo3pacte oT 28 nHeit no 14 ner) /
[35] in 2008 (examined children aged 28 days
to 14 years)

Ynorpebienue mMa-
TEPHIO ATKOTONs /
Mother’s alcohol use

oBbimaer puck /
Increases risk

[29] B 2009 T. /
[29] in 2009
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OkoHr4yaHue mabnauusl 1 / Table 1 (continued)

daxTop pucka /
Risk factor

BnusiHue Ha pHCK BOBHUKHOBEHUS HEHPOOIaCTOMBI,
YCIIOBHUS BIMSIHUS AaHHOTO (akTopa /
The influence on the risk of neuroblastoma, conditions
of influence of this factor

[TyGnuxkarus, TpakTyomas AaHHbli dpakTop /
Publication interpreting this factor

YnorpebieHnue
MaTepbio Iuy-
PETHKOB, 00€3-
0OJIMBAIOIINX
penaparoB MK
KOJICHA BO BPEMsI
OepeMeHHOCTH /
Maternal use of
diuretics, pain
medications, or
codeine during
pregnancy

IloBbImaer puck /
Increases risk

[29] B 2009 T. /
[29] in 2009

UcnonbzoBanue
MaTepbi0 BUTA-
MHUHOB, ()OJIHEBOI
KHUCJIOTHI /
Maternal use of
vitamins, folic acid

CHuxaeT puck /
Decreases risk

[29] B 2009 T. /
[29] in 2009

AcTMa unu a-
JIepruy B aHAMHE-
3e y matepu /
Maternal asthma
or allergies in
anamnesis

CHuxaeT puck /
Decreases risk

[29] B 2009 T. /
[29] in 2009

Jletun, poxxaeHHbIE
OT MaTepei, KOTo-
pble uMenn 60JIb-
I10€ KOJINYECTBO
NpEeabIAY X
OepeMeHHOCTEH /
Children born to
mothers who have
had a high num-
ber of previous
pregnancies

CHukaeT puck, y aeteil B Bozpacte <5 ser /
Decreases risk, for children under the age of 5 years

[23] B 2001 r. (uccnempoBanu nereu
B Bo3pacTe 0—70 Mec.; B Bo3pacte <5 ner) /
[23] in 2001 (examined children
aged 0—70 months; under the age of 5 years)

[ToBTOpHBIE pOABI
CCTCCTBCHHBIM
myTem /

Natural re-birth

CHuKaeT PHUCK, y JeTell B Bo3pacte <5 net /
Decreases risk, for children under the age of 5 years

[23] B 2001 r. (uccnenoBanu geTeit
B Bo3pacTe 0—70 mec.; B Bo3pacte <5 ner) /
[23] in 2001 (examined children
aged 0—70 months; under the age of 5 years)

Brnusinue Ha otia
BPEAHBIX MPO-
N3BOJACTBCHHBIX
(hakTOpoB (TeTyune
1 HeNeTy4ue yriie-
BOJIOPOJIBI, METall-
JIMYECKHE H JIpe-
BECHO-CTPYKEUHbBIC
OIMJIKH, CBAPOYHBII
a’po30J1b) /
Harmful produc-
tion factors (volatile
and non-volatile hy-
drocarbons, metal
and wood-shaving
sawdust, welding
aerosol) influence
on father

IloBbImaer puck /
Increases risk

[29] B 2009 T. /
[29] in 2009

@ Tlegnarp. 2023.T. 14. Boin. 3 / Pediatrician (St. Petersburg). 2023;14(3)

ISSN 2079-7850



0b30Pbl /REVIEWS

103

FEEHETUYECKWUE ACNEKTDbI

OnuH 13 BaXHEHIINX (HakTOpOB Pa3BUTHUS U NIPO-
IPEeCCUpPOBaHUsl HEHPOOIACTOMBI — XPOMOCOMHAs
HECTaOMIHLHOCTh. B OONBIIMHCTBE CIIydacB TOSBIIC-
HUE TakOW HECTaOMJIBLHOCTH IPH 3JI0Ka4eCTBEHHBIX
OIXOJISIX MPHUBOIUT K HEOIAroNpUSITHOMY MPOTHO3Y.
OpnHaxo npu HelpoOIacToMe BO3MOYKHO Pa3BUTHE ABYX
TUIIOB T€HOMHOM HECTaOMJIBHOCTH — 3TO LEIBHOXPO-
MOCOMHBIE (YMCIIOBBIE) aHEYIIOUIUHN (paccMaTpuBa-
eMble B JJaHHOW cTarbe Aeneuuu 1p, 11q, mpupoct
17q u ap.), KOTOpble MOTYT OBITH CBSI3aHBI C JIyUYIIUM
MIPOTHO30M, W TOYECUHBIC (CETMEHTapHBIC) XPOMOCOM-
Hele anpreparmu (Mytammu MYCN, ALK), xotopsie
SIBJISIIOTCS. MOILTHBIMU HETaTMBHBIMH NPOTHOCTUYECKHU-
mu (akropamu. [Ipeamonaraercs, 4TO OMyXOJH, CO-
JepiKallie CerMeHTapHble M3MEHEHHs B siApax Kie-
TOK, MOT'YT Pa3BUBAThLCS B PE3yJbTaTe MHOTO3TAIIHOTO
mporecca, HaYMHAIONIETOCs ¢ HEKOPPEKTHOM cerpera-
UM XpPOMOCOM B IIPOIIECCE MHUTO3a C MOCIEAYIOIINM
MEPEXOIOM K TOUEUHBIM M3MEHEHHSAM B XPOMOCOMaX.
VY nereii B Bozpacte 10 1 Tros1a 0OHApy>KHUBAIOTCS TI€ITh-
HOXPOMOCOMHBIE aHEYTUIOWIMU, YTO Yallle CBA3aHO
C JIOKAJIM30BAaHHBIMH OITyXOJISIMH, M, HAIlpOTUB, y 00-
Jiee CTapIIMX NalMeHTOB OTMEUAIOTCS CTPYKTYpHbIE
XPOMOCOMHBIE abeppaunu, (HEHOTHIIOM KOTOPBIX SB-
JsieTcst Oosee arpecCUBHBIN XapakTep pocTa OIyXOJH
M HeOJaronpusATHBIN TporHo3. TakuMm obpaszom, aHe-
YIUIOUAMS MOXET OBITh MEPBBIM IIAroM K Pa3BHTHIO
CerMEeHTapHbIX H3MeHeHul. llpoueccom, crocoOHBIM
HapylLIaTh CETPEraluio BCe XpOMOCOMBI, MOJKET OBITh
CHIDKCHHE DKCIIPECCUU NIEyOMKBUTHHHUPYIOIIETO (dhep-
menTa USP24, npuBoasiiee K gecTaduin3ainuu GhakTo-
pa cbopku mukporpybouexk CRMP2 ¢ mocaenyrommm
HapyLICHUEM CTPYKTYphI BepeTeHa JeICHHs, YTO OBbLIO
JIOKA3aHO Ha SKCIEPHUMEHTAJIbHBIX MBIIIMHBIX MOJEIISIX
M 9TO CYUTAETCS MHOTOITAITHON MOJIENBIO MPOrPecCH-
poBanus HeipoOmactomer [38, 46, 50].

IIpumepno B 20-30 % Bcex ciiyyaeB OAHUM M3 JIU-
JUPYIOLIMX COOBITUH B MOCHEIYIOIIMX ATarax KaHIle-
poreHesa npu HeipoOiacTome SBJISETCS MyTalus reHa
MYCN. [lansbiii TeH u ero nponyktr N-Myc mpen-
CTaBISIIOT ceMeicTBO (aktopoB Tpanckpunuun MYC,
KoTOpoe Takke Bkirodaer B cebs C-Myc u L-Myc.
B Hopme N-Myc skcnipeccupyeTcss B TOJJOBHOM MO3re
TUIO/Ia ¥ BMECTE C OCTAJIbHBIMH OElIKaMH CeMeHCTBa
peryaupyer SKCHpPECCUI0 T€HOB, MPUHUMAIOIINX yda-
CTHE B KJIETOUHOU mponudepanuy, npoueccax pocra,
I depeHIUPOBKE KICTOK M aIllONTO3€ MyTEM CBSI3bI-
BaHMA C AKTUBHBIMM NPOMOTOPAMH M 3IHXAHCEPaMHU
U BIIUSISL HA IpoAyKLuto Oosee 15 % KIIeTOYHBIX I'€HOB.
MexaHu3Mbl MOBBILIEHUS aKTUBHOCTH N-Myc BKIIO-
4arT B ce0s KaK MHIYKIHMIO ero TPaHCKPUILIMOHHON
AKTHUBHOCTH, TIOBBILICHUE CTAOMIM3AaLUU IIyTEM Hapy-
IeHUS TIporieccoB (hochoprIMpoBaHns, CHIKEHHE €TO

POTEAaCOMAIbHON AETpajlaliiy, TaK U aMILTU(PHUKALUIO
reHa MYCN. Jlannass MyTamus — OIWH W3 CHUJIbHEH-
IIMX TIPEIMKTOPOB IUIOXOTO TMPOTHO3a C MATHIIETHEH
BBDKHUBAECMOCTHIO manuenToB meHee 30 %. Ilpu stom
naruenTsl 6e3 MYCN-myTanuu HUKOTAA HE TpHoOpe-
TAIOT JONOJHUTEIBHBIX KONMU I'eHa, TaKuM 00pa3oM,
BeposiTHO, MYCN-aMIuuKanus SBISETCS pPaHHUM
Y, BOBMOYKHO, HHULIMUPYIOIIMM COOBITHEM B KaHIEPO-
reHese HelpoOIacToMbl BEICOKOTO pucka. Kpome toro,
N-Myc B031€HUCTBYET Ha MUKPOOKPY>KEHUE, KOHTPOJIH-
Pysl CHHTE3 LUTOKMHOB, ONOCPENYIOLINX CBA3b MEKIY
OTYXOJIEBBIMA M MMMYHHBIMHU KieTkamu [31, 38, 45].

JIpyruMu BayKHBIMH T€HETHYECKHUMU M3MEHEHHSIMHU
SIBIIIIOTCSL JIEJIEIIUM KOPOTKOTO IJIedya XPOMOCOMBI 1
W JUTMHHOTO Tuteda xpomocombl 11. [emenus 1p (tmo-
Tepsi TETePO3UTOTHOCTH B JIOKyce 1p36) BcTpedaer-
cs1 mpumepHo B 40 % ciydaeB W MOXET COYETAThCS
¢ MYCN-ammnudukanueii. [Ipu nenenum 1p mpowc-
XOIUT NoTepsi PYyHKUUH reHa-oHkocynpeccopa CHDS,
OPOAYKT KOTOPOro — XpoMojaoMeH-xenukasa-JHK-
CBSI3BIBAIOIINN OEIIOK, BO3/ACHUCTBYIONIMI Ha CTpPYK-
Typy XpOMaTHHa M 3KCIPECCHIO T€HOB, BOBJIEYEHHBIX
B perymauuio amnonto3a. K Tomy e ObIIO ycTaHOB-
JIEHO, 4TO dKcrpeccupoBanne CHDS (ipu OTCYTCTBUU
1 p-nenerun) MHTHONPYET METacTa3upOBaHUE TIPH HEH-
pobmactome [3, 36].

Henemust 11q23 Berpeuaercs 'y 20 % OombHBIX
HelpoOnmacTtoMold W peako couetaercsi ¢ MYCN-
ammummpukanueii. llpn Helt Tepsiercs ¢yHKIus re-
Ha-oHKOcynpeccopa 7SLCI u oOpa3oBaHHWE XHUMeEp-
HBIX TeHOB ¢ ydactueM FOXRI — MLL-FOXRI
u PAFAHIB2-FOXRI, 4to criocoOCTByeT OJIOKMPOBAHHEO
arnonTo3a M MPUBOIAMUT K OIyXOJIEBOW mporpeccuu [3].

Hawnbomee gacToii reHeTHUecKkoil abeppammeit mpu
HelipobiIacToMe SIBISETCS W YBEJIWYCHHE JTHHHOTO
meda XpomMocoMbl 17, xotopast mpencrasieHa B 70 %
cy4daeB W MPHUBOAUT K rumepikcnpeccun TOP24, xo-
nupyroero tonousomepasy Il, u onkorena BIRCS,
B HOpPME OTBEYAIOIIETO 3a OJIOKHpOBaHHUE aromnTo3a [2].

Hecmotpst Ha To uTO mopasstomiee OOJBIIMHCTBO
ciydaeB (okosio 98 %) HelpoOIacTOMBI paccMaTprBa-
IOTCSl KaK CIOPaJUuecKHe, CyIIeCTBYEeT BO3MOKHOCTb
PasBUTHS OIYXOJM Y JIML, UMEIOLIMX I'€HETHYECKYIO
MIPEapacoNoKEeHHOCTh. HeoOXxoauMo pasiuyarh ce-
MeiiHbIe (hopMBI 3a001€BaHMS, TIPU KOTOPBIX OTMEYaeT-
Csl COUETAHUE B CEMbE CIIy4aeB OMyXoJIel cUMIIaTHye-
CKOM HEpBHOW CHUCTEMBI U T€HETHUECKUX CHHAPOMOB.
I'eneTnueckue COOBITHS MOTYT IPOMCXOOUTH B IIOJIO-
BBIX KJIE€TKax (de novo), M B TaKOM CIlydae POAMTEIH
0oNbHOTO pedeHKa MOTYT HE HOCHTh JJAaHHBIA MPU3HAK
[6, 22, 24]. Kpome Toro, B mpeaenax OIHON CeMbHU
CHUMIOTOMBI 3a00JI€BaHMs MOTYT OBITb OUYCHb pa3HO-
00pa3HBIMU U BKJIIOYATh B C€0sI HE TOJIBKO JIOKAJIM30BaH-
Hble, HO M MeTacTaruueckue (OopMbl HEHpOOIACTOMBL.
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Ormyxony, BO3HUKIINE B OJHOM CeMbe, MOTYT €lle OT-
JIMYaThCS MO TMPOTHO3Y 3a00JIEBaHUsI U 10 CTAaTyCy I'eHa
MYCN. Hanbomnee dacTbIMH KOMOPOWIHBIMU 3a00IIeBa-
HUSIMU SIBJISTIOTCST OOJIe3Hb [ MpIIpyHra U BpOXKICHHBIH
CHUHJIPOM IIEHTPATbHOM runoBeHTWIAINH [6, 13, 43, 51].

Cewmetlinbie (pOpMBI COCTaBISAIOT OKOJIO 2 % ciydva-
eB HeiipoOmactombl [24]. Coobmaercsi, 94TO TEPBHIM
ONMCAHHbIM I'€HOM, OTBETCTBEHHBIM 3a HACJIEICTBEH-
HYI0 TIpEellpacloiOKeHHOCTh K HeipoOiacToMe, cTal
ren PHOX2B (paired-like homeobox 2B — mnapublit
romeoOokc 2B), pacronoxeHHBII Ha XpoMmocome 4
B peruone 4pl2 u xoaupyroniuii BBICOKOKOHCEPBAaTUB-
HBI TPAaHCKPUIIIMOHHBIN (DAKTOpP, KOTOPBIM SABISETCS
BOKHEHIIUM peryniaTopoM (GpOpMHUpPOBaHUS LIEHTPAIb-
HOW W mepudepuyeckoil HepBHOW cuctemsbl [41, 51].
beuto ompeneneHo, YTo TrepMHHAIBHBIE MyTalUu
B reHe PHOX2B neliCTBUTENILHO JIEXKAT B OCHOBE TeHE-
THYECKUX MEXaHU3MOB BO3HMKHOBEHHs HeHpoOiacTo-
MBI, IPUYEM ITH MYTAIM1 OTBETCTBEHHBI HE MEHEE UeEM
3a 10% cmnyyaeB cemeiibix (opm 3aboneBaHuUs
HelipoOiacToMoil. Twurm HacnemoBaHWS — ayTOCOM-
HO-JIOMUHAHTHBI C HEINOJHOH IEHETPAHTHOCTHIO.
VY nauMeHTOB ¢ CUHAPOMOM BPOXKJIEHHOM IIEHTpajb-
HOM TMIOBEHTWISALUHN BBIABICHO, YTO PUCK PA3BUTHS
OMyXOJeil CUMIATUYECKOM HEPBHOM CHCTEMBI pas-
JIMYaeTCsl B 3aBUCUMOCTH OT BHAA MyTaluid. Y Tma-
[IMCHTOB C HamOoOJIee YaCThIM BHUIOM MYyTaIlwid, 00-
YCIJIOBJIEHHBIM DSKCIAHCHEW IMOJIMAJaHWUHOBOIO TpakTa
(polyalanine repeat expansion mutations, PARMs)
B rene PHOX2B, yacToTa BCTPEYAEMOCTH OIyXOJeH
cocTaBinsieT Jumb 1 %, a mpu MyTanusax BHE MoJHaia-
HUHOBOTO Tpakra (nonpolyalanine repeat expansion
mutations, NPARMSs) noxomutr no 50 % [6, 24, 29,
43, 44, 51].

BropslM  ONuCaHHBIM TI'€HOM, OTBETCTBEHHBIM
3a HACJEJCTBEHHYIO IPEIpacIIONOKEHHOCTh K HeH-
pobnactome, cran reH ALK (anaplastic lymphoma
kinase — kuHa3a aHAIUIACTMYECKOH JIUMQOMBI), My-
TaM KOTOPOro ObUIM MOAPOOHO ONUCAHbI PSIIOM HC-
cnenoBateneid B kypHaie «Nature» B 2008 1. [27].
JlaHHBIN TeH colepKUT HanboJiee 4acTo BBISBISIEMbIC
coMaTHuYeCKue MyTaluu, oOHapyxuBaembie B 8—10 %
ciyudaeB HelipoOnactombl. ['en ALK pacronoxeH B Jio-
Kyce 2p23 ¥ KOAUpPYyeT PEeLENTOPHYI0 TUPO3UHKUHA3Y,
OTBEUAIOIIYIO 33 PETYIAINI0 HEHpOHAIBHOU mudde-
peHIUpPOBKHU. YacTo NaHHBINA I'eH KOAMIUTU(QUIUPYETCs
Bmecte ¢ MYCN, a PHOX2B criocobeH yBeIHMuuBaTh
skcnpeccuto ALK. [Tomrmo HeiipoOimacToMbl TpaHCIIO-
Kaiuu resa ALK accoOluupoBaHbl ¢ Pa3BUTHUEM IIEJIOTO
psiaa 370Ka4eCTBEHHBIX HOBOOOPa30BaHWH, TIABHBIM
00pa3oM, KpPYMHOKJIETOYHOH aHAMIacTHUYECKOH M-
(OMBI M HEMEJKOKJIETOYHOIO paka JIETKOro, OJHAKO
npu HelpobiacToMe B OCHOBE I'€HETHYECKHX H3Me-
HEHMH JIe)KaT TOYEUHbIE MYTAllMHd M PEXe — aMIUIU-

¢ukaruu reHa ALK, B TOM 4YWClIe W TP CEMEHHBIX
¢dopmax. B peaxux ciyudasx repmMuHaIbHbIE MyTaLlUU
(heHOTUTTMYECKH MOTYT OBITh aCCOIMHPOBAHBI C BHI-
POKEHHBIMH HApyIICHUSMH Pa3BUTHsI, B TOM YHCIIE
KOTHUTHBHOTO, YTO MOAYEPKUBAET 3HAYUTEIILHYIO POJIb
perynsiuu ypoBHS dkcrpeccunn ALK B ¢opmmpoBa-
HUU LICHTPAJbHOM HEPBHOW CHCTEMBI. THI Hacieno-
BaHMSI — ayTOCOMHO-IOMHUHAHTHBIN. [1, 6, 22, 27, 33,
38, 42, 54]. Mytanuu ALK accolMupoBaHbl HE TOJIBKO
C CEMEHWHBIMH, HO U CO CIIOPAAUYCCKHMHU CIIydasMH
HelipoOmacToMbl. BBICOkas dacToTa BCTPEYAECMOCTH
HYKJI€OTHIHBIX 3aMmeH B rene (7-10 % mpu crnopaau-
4yeckux ciydasx, g0 70 % — mpu ceMmenHbIx ¢op-
Max) MO3BOJISIET PAcCMaTpUBaTh €ro Kak IpaiBepHBIN
OHKOT'€H B pa3BUTUU OMyxoiau. CTOUT OTMETUTh, YTO
1o 20 % maruenToB ¢ ceMeWHbIMU (hopMaMH HE HMe-
10T MyTanuii B renax ALK n PHOX2B, 4ro yka3bIBaeT
Ha BIMSHHE WHBIX TCHOB, JISKAIIUX B OCHOBE MpeE-
pacnonoxxeHHocTd, K npumepy, GALNTI4 n KIFIB
[1, 6, 24, 43, 44].

B mocnennue roapl MOSABHINCH JaHHBIE O BOBIIE-
YEeHUH B MEXaHM3Mbl KaHI[epOTeHe3a T'HIIepMyTalluii
«MOJTYalIero» IMojoBoro xpomaruHa. [Ipeamonara-
€TCs, YTO HaJM4ue B KAPHOTHIIC OMOJHHUTEIbHBIX
X-xpoMocoM 00nafgaeT MPOTEKTUBHBIM  MEXaHU3-
MOM, MPEMSTCTBYIONIMM Pa3BUTHIO HEWpPOOIacTOMBI,
B TO BpeMs Kak morepst X-XpOMOCOMBI Yy MHallEeHTOB
¢ cunapomoMm Ilepemesckoro — TepHepa, HampoTHBs,
MOBBIIIAET PUCK PA3BUTHUS JAHHOTO BUAA OIYXOJH [6].

I[Tomumo cemelHBIX (OPM TIOBBITIICHHBIA PHUCK
pa3BUTHS HEWpOOIACTOMBI OTMEYEH MU IIETIOM psijie
FeHETUYECKUX CUHAPOMOB. K JaHHBIM COCTOSHUAM OT-
HOCSATCSl CHHIPOMBI, COITPOBOXKIAEMbIE MaKPOCOMHEH,
Takue Kak cuHjapom bekButa — Bujuemana, CUHIpPOM
Cotoca, cuHapoM YuBepa, a Takke CHHAPOMBI, B OC-
HOBE KOTOPBIX JIekKaT TepMUHAJIbHBIE MYyTallMM Te-
HOB, BOBJIEUEHHBIX B CHUTH&JBHBIM MyTh RAS-MAPK
(rat sarcoma oncogene-mitogen activated protein ki-
nase — OHKOI'€H CAPKOMBI KPBICHI — MHUTOI'€HAKTHBU-
pyemasi MpOTeHHKMHA3a), BKII0Yasi HelpoduOpomaros
I tuma (ren NFI, neurofibromin 1), cunapom Hynan
(ren PTPNI1, protein tyrosine phosphatase nonrecep-
tor type 11 — Oenok HOHpeINenTopHOW THPO3UH (oc-
¢darazer, Tun 11) u cuagpom Koctemno (rem HRAS,
harvey rat sarcoma viral oncogene homolog — ro-
MOJIOT BUPYCHOTO OHKOT€Ha CapKOMBI KPBICHI XapBH).

HemanoBaxHo 1 onucaHue acconyanuy Helpooia-
ctoMbl ¢ menereit 1q21.1-1g21.2. Cropannueckue
HEHACJIEJICTBEHHBIEC CIIy4an HEMpOOIacTOMBI SIBIISIFOTCS
CJIOKHBIM T€HETHYECKUM 3a00JIeBaHHEM, IPU KOTOPOM
noauMOppU3M psiia anjened MpPUBOTUT K OIyXoje-
Boi TpaHchopmanuu. Ilpu 3TOM OTMEUEHO, YTO Kak
OIIPE/ICNICHHBIE OIHOHYKJICOTHUIHBIE ITOIUMOP(U3MBL,
TaKk W JeNelMH KPYIHBIX YYaCTKOB J€30KCHUPHOOHY-
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Tabnuuya 2 / Table 2

[eHbl, accouMMpOBaHHble C MPeApacnoioXXeHHOCTbI0 K BO3HMKHOBEHUIO HelpobnacTomsl [6]

Genes associated with susceptibility to neuroblastoma [6]

. AccouunpoBaHHblii | YacToTa BCTpE4aeMOCTH MUHOPHO-
I'eHOMHBII N o o
I'en xanaupat / | penorun HeitpobaacTo- | ro amnens npu Heiipobnactome, % / | Ilpeanonaraemslii MexanusMm /
JIOKyC / . . .
; Candidate gene | mb1 / Associated neuro- | The frequency of occurrence of the Proposed mechanism
Genomic locus . g
blastoma phenotype minor allele in neuroblastoma, %
Huzkwuit puck / Heusgecren /
1q23 DUSPI2 Low risk 3 Unknown
2435 BARDI BLICOIKI/II/I puck / 40 Hpn06pe.TeHHe cbymcuml /
High risk Function acquisition
Hu3kwuit puck / Hewussecten /
Sqll IL3IRA Low risk 2 Unknown
Huzkwuit puck / Hewussecten /
>qll DbX4 Low risk 32 Unknown
Bricokuii puck / Hoteps pyukunm /
6p16 HACEL High risk 30 Loss of function
6pl6 LIN2SB BLICOIKI/II/I puck / 3 Hpn06pe.TeHHe cbymcuml /
High risk Function acquisition
Beicokuii puck / ToTepst dyukuuu /
6p22 CASCIS/NBAT-1 High risk 36 Loss of function
Hu3kwuit puck / Hewussecten /
11pl1 HSDI7BI2 Low risk 39 Unknown
Beicokuit puck / [Mpuo6perenne GpyHkuu /
Hpl3 LMol High risk 33 Function acquisition
KJIEMHOBOM KHCIIOTBl — BapHalMd YHUCJIa KOMUH — Ms, MPOSBIAS 3HAYUTEIbHYIO HEBOCIPUUMYHUBOCTH

MOTYT MOIU(HLMPOBATH PHCK pPa3BUTUS HeHpoOa-
ctoMbl. Tak, BIepBBIC Ha TpPHMEpPe HEUPOOIACTOMBI
OBUIO TMOKa3aHO, YTO TE€PMHHAJIbHBIE MHUKPOAEIECIHH
B oKyce 1q21.1, B kotopom pacnoinoxed ren NBPF23
(neuroblastoma breakpoint family, member 23 —
reH 23 ceMelcTBa «IEPEIOMHBIX» TOYEK IpHU HEH-
pobacTome), OTBETCTBEHHBI 3a PsJ CHOPATUICCKUX
ciyqaeB 3abomeBanus. Kpome paccmarpuBaemoii
omyxonu jenenus Jjokyca 1q21.1 accouumpoBaHa
C PAa3IUYHBIMH HEBPOJOTMYECKHUMH HAPYLICHHUSMHU:
ayTU3MOM, HapyIICHHEM HEHPOKOTHUTHBHOIO pa3BU-
THSA, MHUKporedanueil U mopokamu pasButhsa. Yacto
netn — obnagarenu aeneuun 1q21.1 — UMEIOT BbI-
CTYHAOLIHi J100, TyOOKO MOCaKEHHBIE TJ1a3a U KPyII-
HbIH HOC [6, 13, 24].

Paznuunble TeHB MOTYT OBITH OTBETCTBEHHBI
3a BO3HHKHOBEHHE HelpoOnactoMbl, HWHpoOpManus
0 HHX IpeicTaBieHa B Tadm. 2.

YHUKaTbHOCTh 3THOJOTMM M IATOTeHe3a HeHpo-
07acToMBbl CO3MAET 3HAYUTENbHBIC TPYAHOCTH IS
KJIMHULMCTOB B CHJIY HEINPEICKa3yeMOCTH TEUEHUs
3a00eBaHusl, TaK Kak BapuabeNbHOCTh JalIbHEMH-
HIETO HCXOZa M OTBETa OIYXOJIM HAa XUMHOTEPAITHIO
JOCTaTOYHO IIUPOKA: OIyXOJb MOXET KaK PEerpeccH-
poBaTh, TaK W NPHUBECTH K CMEPTH 32 KOPOTKOE Bpe-

K npoBonuMoil Tepanuu. VimMeHHo mostomy s 3¢-
(heKTUBHOW paHHEH IUArHOCTHKH OITyXOJIH Heo0Xo-
JUMO TOHMMaHHE (AKTOPOB PHUCKA, OCOOECHHOCTEH
STHOJIOTHH JIaHHOTO HOBOOOpa30BaHMS, MEXaHH3MOB
€ro BO3HMKHOBEHUS M JajbHEHIEro pa3BuTus. bosb-
LIyI0 POJib B 3TOM MIparoT Mop¢ojorudeckas U Mo-
JeKyJsIpHO-TeHeTHYecKas Juaroctuka. K mpumepy,
HenuppepeHInpoBaHHble W HU3KoAU(D(hepeHIHpo-
BaHHbIC BapHaHThl HEHPOOIACTOMBI, KOTOpPBIE COIEp-
Kar B cebe Oousblioe 4YuCio HelpoOiacToB u Oen-
Hbl IIBAHHOBCKOM CTPOMOM, 4YacTO acCOIMUPOBAHBI
¢ MYCN-amnnudukanued 1 WHBIMA XPOMOCOMHBIMH
abeppauusmMu, onpeaensieMbIMA TP MOJIEKYJISPHO-Te-
HETHYECKOM HCCIeJOBaHUU. B TO ke Bpems OTCyT-
ctBue MYCN-amumukauy BMeCTe ¢ TAKHMH KpHTe-
pUsIMH, KaK HallMuue WIN OTCyTcTBUE lp-abeppaiuu,
Oornee HHU3Kas cTaaust 3a00J€BaHKsI U BO3pacT peOeHKa,
MOTYT CIYXHTh (PaKTOpaMH cTpaTH(PUKAUH B IPyII-
Ibl HU3KOTO MJIM IIPOMEXYTOUHOro pucka. bonpmryio
pOJIb B IPOLIECCE PAHHETO Pa3BUTHS OIYXOJIH UIPAET
XPOMOCOMHAsI HECTaOMIIBHOCTh, KOTOpasi, BEPOSITHO,
00yCIIOBIMBAET BO3MOKHOCTh PUOOPETCHUS TEX WU
WHBIX TEHETHYECKHX M3MEHEHHUH, 4TO TaKXke oIpe-
JeNsieT NPOTrHO3 M JalbHEHIIME TepareBTUYECKHUE
omuu [48].
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3AKJTIIOYEHUE

Heiipobnacroma — opHa u3 Hambosiee pacmpo-
CTPAHEHHBIX JKCTPAaKPAHHAIBHBIX COJHMIHBIX 3JI0Ka-
YEeCTBEHHBIX OIYXOJIeH JETCKOTO BO3pacTa, B 0COOEH-
HOCTH CPEIH TPYAHBIX JETeil.

B pasButum omyxonu OoiplIoe 3HaYEHHUE HMEIOT
KaK CIIOpaJNYecKue MYyTallUU, TaK W HACJIEJCTBEHHBIC
TEHETUYECKHE HAPYLICHHSA, B TOM YHUCIIE aCCOLUUPO-
BaHHBIC C ceMEHHbIMU QopMamu. MojekyisipHas aua-
THOCTHKA MPU 3TOM HMMEET pellarollee 3HauyeHHe, TaKk
KaK HEKOTOpbIE M3 MyTalMil BXOAAT B KPUTEPHUH CTpa-
TU(UKALMK, YTO B JaJIbHEHMIIEM II03BOJSIET HCIIOJb-
30BaTh Ooyiee WM MEHEe MHTEHCHBHBIC TepareBTHYe-
CKHE PeXHUMBI U OTIpeNeNsITh IPorHo3. B To ke Bpems
Npy TOAO3PEHUHM Ha ceMeliHble (opMbl 3a00TeBaHuUs
BO3MOXKHO BBITIOJIHEHUE MOJIEKYJISIPHO-TEHETHUECKUX
WCCIIENOBAaHUN C TIEIbI0 paHHEH WACHTH(UKAIIAN ac-
COLIMMPOBAHHBIX MYTAIUH.

OOMNMONMHUTE/NIbHAA UHO®OPMALIUA

Bkuaan aBropoB. Bce aBTOphl BHECHIU CyLIECTBEHHBIN
BKJIaJ B pa3pabOTKy KOHIICTIINM, HPOBEACHUE HCCIENOBa-
HUSI M TIOATOTOBKY CTaThH, MPOWIX U 000pMIN (PHHATBHYIO
BEPCHUIO Tepe]| MyOiIuKaruei.

Kon¢uukr uHTEpecoB. ABTOpHI JEKIApUPYIOT OTCYT-
CTBHE SIBHBIX M TIOTEHINAIBHBIX KOH(IMKTOB HMHTEPECOB,
CBSI3aHHBIX C MyOJUKAIMed HACTOSIIEH CTaThu.

HUcroynuk ¢uHAHCHPOBAHMUS. 3a5BIAIOT
00 OTCYTCTBMM BHEIIHETO (PMHAHCHPOBAHMUS NPH INPOBEJIE-
HUU UCCIIE0BAHUSI.
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Ana yumuposarusa: Tutosa O.H., Kyaukos B.[., Cyxosckas O.A. MopaskeHus nerkux npu seinuure (063op) // Neamatp. —2023. - T. 14. -
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AHHOTAUNA

B o0630pe npeacTaBneHbl AaHHble METaaHaNM30B U OPUTMHAbHbIX UCCNEA0BAHWUM, MOCBSLWEHHbIX U3y4yeHUo HonesHu
BeinepoB — electronic cigarette or vaping product use-associated lung injury (EVALI) — HoBOI HO30M0rM4Yeckoi GopMbl
y NaLMEHTOB C OCTPbIMU U MOAOCTPbIMU PECNUMPATOPHbIMU 3a060NEeBAHMAMM, BbI3BaHHbIMU MOTPeONEHNEM I1EKTPOHHbIX
CpenCcTB AOCTAaBKM HUKOTMHA, UM BEWMUHIOM, YUCIO NOSIb30BaTeNeit KOTOPbIX B MUpe pacTeT, 0COBEHHO cpeau Monoae-
xu. CornacHo MetaaHanunsy 2022 r., pacnpoCcTpaHeHHOCTb ynoTpebneHns BerMnoB B Mupe coctaBunia 23 %, B TOM yucne
16 % y XeHWwmH 1M 22 % y My>X4uH. PacnpoCcTpaHEHHOCTb 3/IEKTPOHHbIX CPeACTB LOCTaBKM HWMKOTMHA CPeAM HblHELWHUX
KYPUNbLIUKOB curapeT pocturna 43 %, npu 3TOM Ha Pa3HblX KOHTUHEHTax, KpoMe A3uu, B TEYEHUE XM3HKU OHa Bbina npwm-
MepHO oAMHakoBol: B AMepuke — 24 %, EBpone — 26 %, A3un — 16 %, OkeaHun — 25 %. MNokasaTenu BennuHra cpeam
feTert B Bo3pacte oT 15 po 17 net moutu B yeTbipe pasa (21,3 %) Bbiwe, yem B Bo3pacTe 12-14 net (5,4 %). [iBe Tpetu
(66,1 %) netert B Bo3pacTe oT 12 no 17 net, MCNONb3YOWUX 3NEKTPOHHbIE CPeACTBA AOCTABKM HUKOTMHA, ynotpebnsanu
u Tabak, NpuM 3TOM HauMHaNM OHM C BeilnoB. KapTpuaxu C HUKOTMHOM ucnonb3oBanu 89,3 % noApoOCTKOB-BeNNepoB
B Bo3pacTte oT 15 o 19 net. O 3aboneBaHMsAX Nerkux, Bbi3BaHHbIX BEMMWHIOM, CO06LLANOCh C MOMEHTa U306peTeHus
3N1eKTPOHHbIX CUrapeT, 0AHAKO YMCNIO c/iyvyaeB 3abonieBaHMs pe3Ko BO3POCIO B KOHUe ceHTa6pa 2019 r., a k peBpanio
2020 r. uMcno rocnuTanu3nMpoBaHHbixX nauueHToB B CLUA pgocTturno 2807 uyenoBek, npu 3TOM Obl0 3aperucTpMpoBaHoO
68 noATBEpPXKAEHHbIX CnyyaeB cMmepTu. bonblWMHCTBO 3a60neBIMX — MOAPOCTKM MYXKCKOrO Mofia U MY>X4YMHbl B BO3pac-
Te 13-34 net. B 0630pe 0b6CyXAarTCa 3TUMONOMMUSA, KIMHUYECKAsa KAapTMHA, pe3ynbTaTbl BM3yanu3aluu, NaTonormyeckue
ocobernHocTn EVALI. Mpu obcneposannm naumeHToB ¢ EVALI ¢ noMoLwWwbio KOMMNbIOTEPHON TOMOrpaduu BbISBASINCE M30-
H6paxeHwns, xapakTepHble AN19 OCTPOro NOBPEXAEeHWUS Nerknux U MHEBMOHUU, @ TaKXKe HanoMUHawme HedunbposHbIv runep-
YyBCTBUTE/IbHbIW MHEBMOHUT, OCTPYH 303MHODUIBbHYIO MHEBMOHMIO. B cTaTbe paccMaTpMBalOTCS OCHOBHbIE OTIMYUS MEXAY
3TUMM 3a60NeBaHUSIMU U KOMMbIOTEPHO-TOMOrpadumyeckon kaptuHoi COVID-19. o EVALI BelnuHr accoumMmMpoBancs C Wu-
POKMM CMEKTPOM NEroYHbIX NPOSABAEHUI, BKOYAS NUMOUAHY MHEBMOHUIO, OCTPbIA pPeCcnMpaTopHbIA AUCTPECC-CUHAPOM
n auddy3Hoe anbBeonsipHoe KpoBoTeuyeHue. XoTa obwaa pacnpocTpaHeHHocTb EVALI pe3ko cHM3unach no CpaBHEHWIO
C NMKoM B ceHTabpe 2019 r., MOryT nosBnsaTbHCS ApPYrue XMMUYEeCcKMe COeAUHEHUS, Bbi3blBAOWME PA3/IMUYHbIE JIETOYHbIE
3aboneBaHus, cBa3aHHble ¢ BernuHroM. EVALI — 370 HoBas Ho3onornyeckas Gopma y nauMeHToB C OCTPbIMU U MOJAOCTPbI-
MW pecnupaTopHbIMU 3a601eBaHUAMM, BbI3BAHHbIMU NOBPEXAEHUEM NIETKUX MPU UCMONIb30BAHWUM INEKTPOHHbIX CPeaCTB
[LOCTaBKM HUKOTWMHA. Bupa peHTreHonornyecknx mnsobpaxenuit npu EVALI pasHoobpaseH: oT ABYCTOPOHHUX 3aTEMHEHWI
B IerKMUX [0 BbISIBNEHUS LEHTPUNOOYNAPHbLIX Y3e/KOB, HANOMUHALWMX HeDMOPO3HbIA rMNEepYyBCTBUTENbHbIA MHEBMOHUT.
[Mpn MHTepnpeTaLMM OCTPbIX NOBPEXAEHUIN IETKMX Y MONIOAbIX N0AEN HEOBXOLAMMO YYMUTbIBATh BO3MOXHOCTb EVALI.

KntoueBble cnoBa: EVALI; 3/IEKTPOHHbIE CUCTEMbI OOCTABKN HUKOTUHA, BEWMWHT; noBpexaneHue nerkux.
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ABSTRACT

The review presents data from meta-analyses and original studies on the study of the vapers disease — electronic
cigarette or vaping product use-associated lung injury (EVALI) — a new nosological form in patients with acute and
subacute respiratory diseases caused by the consumption of electronic nicotine delivery vehicles, or vaping. The number
of users are growing in around the world, especially among young people. According to a 2022 meta-analysis, the global
prevalence of vaping use was 23%, including 16% in women and 22% in men. Prevalence of electronic nicotine delivery
systems among cigarette smokers reached 43%, while on different continents, except for Asia, during the life it was
approximately the same: in America — 24%, Europe — 26%, Asia — 16%, Oceania — 25%. Vaping rates among children
aged 15 to 17 are almost four times (21.3%) higher than those aged 12-14 (5.4%). Two-thirds (66.1%) of children aged
12 to 17 using electronic nicotine delivery devices were also smokers, while they started with vapes. Nicotine cartridges
used by 89.3% of teen vapers aged 15 to 19 years. Vaping lung diseases have been reported since invention e-cigarettes,
but the number of cases increased sharply at the end of September 2019, and by February In 2020, the number of hos-
pitalized patients in the United States reached 2807, with 68 confirmed deaths. Most of the cases are male adolescents
and men aged 13-34 years. The review discusses the etiology, clinical picture, imaging findings, pathological EVALI
features. When examining patients with EVALI, computed tomography revealed images characteristic of acute lung injury
and pneumonia, as well as those resembling non-fibrous hypersensitivity pneumonitis, acute eosinophilic pneumonia.
The article discusses the main differences between these diseases and the computed tomography picture of COVID-19.
Before EVALI, vaping was associated with a wide range of pulmonary manifestations, including lipoid pneumonia, acute
respiratory distress syndrome and diffuse alveolar hemorrhage. Although the overall prevalence of EVALI has declined
sharply compared to with a peak in September 2019, other chemicals may appear that cause various pulmonary diseases
associated with vaping. EVALI is a new nosological form in patients with acute and subacute respiratory diseases caused
by lung damage due to the use of electronic means delivery of nicotine. The appearance of radiographic images in EVALI
is diverse: from bilateral opacities in the lungs to reveal centrilobular nodules resembling non-fibrous hypersensitivity
pneumonitis. When interpreting acute lung injury in young people, the possibility of EVALI should be considered.

Keywords: EVALI; electronic nicotine delivery systems; vaping; lung damage.
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OJNeKTpOHHBIE ~ CPEICTBa  JIOCTaBKM  HUKOTHHA
(BCIH), Taxxe W3BECTHBIE KaK DJIEKTPOHHBIE CHra-
PETHI M YCTPONCTBA JJIsl BEHMNHMHTA, H3HAYAILHO OBLITH
paspaboTansl Juisi «Oosee 0e30MacHOTO KYypEeHHUs JUIs
TeX KypsIInX, KOTOpbIe HE MOIJIM MO KaKUM-TTHOO MpH-
YMHAM WX HE XOTEIM OTKa3bIBaThCSl OT KypEHHs CH-
raper. B psaae ciayuyaeB kypsiue ucnoasizyror SCHH
IUIS TIpeKparneHus Tabakokypenus. OgHako B HACTO-
smiee BpeMsi gaHHble 00 adexruBHocTH DCAH st
OTKa3za OT Tabaka MPOTHBOPEYMBBI, B OOJBIIMHCTBE
CTpaH OHH HE YTBEPXKJICHBI B Ka4eCTBE CPEJICTB IS
MpeKpamieHns TabakoKypeHus, U ux 3()(HEeKTHBHOCTH
HIDKE JIGKapCTBEHHBIX IMPErapaToB Uil OTKa3a OT Ta-
baka [5, 16, 57].

ArpeccuBnblii MapketnHr OCJIH mpuBen k Mac-
COBOMY pacHpOCTPaHEHHUIO BEUITMHTa B OOJIBITUHCTBE
cTpaH mupa, B ToM uucie u Poccum [6, 28, 38].
Cornacno Metaananuzy 2022 r., paclpoCTpaHEHHOCTb
OCH B mupe coctaBuna 23 %, B Tom uncie 16 %
y keHIMH U 22 % y myxuuH [30]. PacnpocTpanen-
HocTh DCJIH cpeny HbIHENTHUX KyPHJIBLIUKOB CUTapeT
nmocturna 43 %, mpu 3TOM Ha pa3HBIX KOHTHHEHTAX,
KpoMe A3uM, B TEUYCHHE JKU3HH OHA ObLIa MPUMEPHO
olMHaKoBOM: B AMepuke — 24 %, B EBporie — 26 %,
Aszun — 16 %, Okeanun — 25 % [51].

Oco0CeHHO TOMYJSAPHBI 3TH H3ICTUS Y TIOIPOCT-
KOB W JHI] Mojomoro Bo3pacta [4, 11]. Takum 006-
pazom, Ha (OHE COKpalleHHs MOTpedieHus Tabako-
KypEHHSI BO BCEM MHUpPE MOSIBISICTCS HOBOE MOKOJICHHUE
HUKOTMHO3aBHCHUMBIX, BOBIIEKAEMBIX B TOTpeOIe-
HUE HHUKOTHHA C TIOMOIIBIO ITHX HOBBIX YCTpPOICTB
JUIE BEWIMHTa, B TOM 4YHCIE 3a CUET HCIIOJIb30Ba-
HUSl TpUBJIEKAaTelIbHBIX apoMaTroB M BKycoB [5, 43].
B 47 crtpanax B nepuoz ¢ 2015 mo 2018 rr. kaxnplit
JBEHA/IIATHIN MONIPOCTOK (8,6 %) coolummm 06 yro-
TPeOJICHUN DIIEKTPOHHBIX CHI'apeT B TEUEHUE IOCIIE/-
Hux 30 nueit [24]. [lokazaHo, 4TO NIETH U MOAPOCT-
ku, ucnonssyomme DC/H, yame HauMHAIOT KYpPHUTh
OoObIUHBIC Taba4yHble W3AENus (CHrapeThl, KallbsiH)
[5, 23].

CornacHO KaHAJCKUM HCCIEIOBaHUS TIOKazaTe-
M KypeHHsl JJEKTPOHHBIX CHrapeT cpeau JeTel
B Bo3pacte oT 15 no 17 ner ObUM MOUYTH B YeThIpe
pasa (21,3 %) BeIIe, yeM cpenu IeTed B Bo3pacTe
or 12 mo 14 ner (5,4 %). Be tpetn (66,1 %) nereii
B Bo3pacTe oT 12 mo 17 met, ucnons3yrommx JCIH,
ynotpeOmsiimn 1 Tabak, MpU 3TOM BHayale OHU HC-
nons3oBasn DC/AH [30]. Kaptpumkn ¢ HMKOTHHOM
ynorpeomnsimu 89,3 % MompocTKOB-BEHTIEPOB B BO3-
pacte ot 15 mo 19 ner.

Pucku Beiinuura nosblmnanuce y aereit 12—14 ner
NP HAJIMYMH CHHJPOMA ACQUIINTAa BHUMAHUS U TUIIE-
PaKTHUBHOCTH, a Y MOJPOCTKOB CTapIlero Bo3pacra —
mpu OoJjlee HU3KOHM ycrmeBaeMocTH [47].

Jletom 2019 r. B CIIA nmomyuwmio pacnpocTpaHe-
HHE OCTpPOE€ pecrnHparopHoe 3a0oyieBaHWE y I, WC-
nonp3ytommx ICJIH — Electronic cigarette or vaping
product use-associated lung injury (EVALI) [55]. Yuc-
JI0 citydaeB 3a00JIeBaHUS PE3KO BO3POCIO U JOCTHUIJIO
cBoero muka B KoHme ceHtsops 2019 r. [54]. Ilo co-
crossanio Ha 7 stHBaps 2020 . OpUTO 3a(hUKCHPOBAHO
2558 rocnuTaIM3upPOBAHHBIX TMAIlUEHTOB 1 60 maIueH-
TOB CO CMEPTEJIbHBIMU HCXOJAaMU MPHU MOBPEKICHUIX
JIETKUX, CBS3aHHBIX C HCIIOIF30BAHUEM AIIEKTPOHHBIX
curapetr win Bednuara [54]. K 18 deBpans 2020 r.
YHCIO0 TAaKUX TOCIHUTAJIM3UPOBAHHBIX  TAIMEHTOB
B CLHA nmocturno 2807, mpu 3TOM OBIJIO 3aperucTpu-
poBaHO 68 TOATBEP)KJIEHHBIX ClydyaeB cMmepTu [22].
BonbmmaCcTBO  320051€BIIMX OBUIM  MYKCKOTO TI0JIa
B Bo3pacte 13-34 met [21, 23]. Cunuranock, 94TO MpH-
YUHOU 3a00JieBaHUs SIBISUICS BUTaMuH E, mcmonbiye-
MBI B skuakoctu Juist kaptpumkeit SCIHH [9, 14, 56].
Uucno rocnuranuzanuii no nosony EVALI nocrurio
nmrka B koHIe 2019 . m OBICTPO CTAJI0 COKpAIaThCs
Kk saBapro 2020 1., 4TO CBA3BIBAIOT KAaK C TPUHSATHI-
Mu npousogutensimu JCAH mepamu mo ymaneHuUto
arierara BuTaMuHa E W3 NPOAYKTOB Jijisi BEWIMHTA,
TaKk U C OCBEJOMJICHHOCTBIO IMOTpeOHTENe O Bpeme
BeWnuHTa ¢ MoOaBkaMu BUTamMuHa E M mpommieHrun-
koust [50].

B Poccuu paccTpoiicTBa, CBSI3aHHbIE C BEUIIMHIOM,
otHOCsTCA K rpynne 3aboneBanuii UO7.0 mo MKB-10,
TO €CTb K TOBPSXKICHUAM JIETKUX, CBS3aHHBIM
C DIIEKTPOHHBIMH CHUTapeTamH. B cBsizu pacmpocTtpa-
Hennem EVALI u yrpozoil [uist 3710poBbS U KU3HH
B MEPBYIO oOdepenb MOAPOCTKOB B locynapcTBeHHOM
Hyme 8 deBpans 2023 . coCTOSIIOCH 3acefaHne Ipo-
(GUIBHBIX pabodMX TPYNIN 1O OXpaHe 3AOPOBBS IS
BbIpaboTkn mHUIMATHB 1o perymsimun DCIH B Poc-
cuiickoit @enepanmu. C 1 mrons 2023 r. B Poccun
BBEICHO OrpaHUYCHHE HA TMPONAXKY 3IICKTPOHHBIX
YCTPOMCTB C HUKOTHHOM.

V mammentoB ¢ EVALI oTrMmeuanuchk OfpImIKa, Ka-
miesb, 00Jib B TPYaH, auapes, 00Jib B )KUBOTE, JIMXO-
paJKa ¥ MOBBIIMICHHAs yTomisiemocTs [10, 21, 29, 41].
CHUMIITOMBI BO3HHKAIIM B JI000€ BpeMsi M MOIVIH
JUINTBCS OT HECKOJBKUX YacOB 0 HECKOIBKHX He-
nensb. [lpum mabopaTOpHBIX HCCICHOBAHUSX OOBIYHO
BBISBJIJTUCH TOBBIIIEHHAs CKOPOCTh OCEHAHHS 3pH-
TPOLMTOB M ypoBeHb C-peakTHBHOTO OenKa, TpaHC-
aMuHa3 W jaedkoruro3 [13, 15, 29].

[Ipu o6cnemoBanmu manueHToB ¢ EVALI ¢ momo-
mpio KoMmbeioTepHoit Tomorpadun (KT) BeIBISIHCH
n300pakeHusl, XapaKTepHbIe AJISI OCTPOro MOBPEXkK/e-
HUSl JITKMX M TTHEBMOHHWH, a TaKXKe H300pakeHus,
HaTrlOMUHArOIMye HePUOPO3HBIN TUNEPIYBCTBUTEIb-
HBI TTHEBMOHHT, OCTPYIO 303MHO(PWIBHYIO ITHEBMO-
Huto [36, 37, 42, 52]. Otn u300pakeHUs BKIIOYAIH
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MynbTH(OKaNbHbIE WM AU((Y3HBIE TOMYTHEHHUS
[0 TUIy «MaTOBOro crekya». [loMyTHeHus mo Tumy
«MAaTOBOr0 CTEKJIa» YacTO ONPEACISIUCH B LIEHTPasb-
HBIX 00J1acTAX JIETKUX. BusyasbHble MPOSBICHUS, Ha-
MMOMUHAIOIINE JIMIIOUIHYI0 THEBMOHMIO, auddysHoe
aJbBEOJSIPHOE KPOBOUBIUSHUE U  PECHUPATOPHBIM
OpOHXHUOJIUT-UHTEPCTHIINATHFHOE 3a00JIeBaHNE JIETKUX
Take ObuTH cBsizanbl ¢ EVALI [36, 37, 42, 52].

N3ydeHnne OpOHXOAIBBEOJSIPHOTO JIaBaXkKa IMallMeH-
T0B ¢ EVALI BBISBISLIIO, B OCHOBHOM, BOCHAJIUTEIIb-
HbIE U3MEHEHUS, TIPY 3TOM OOJIBITMHCTBO KJIETOK B Jia-
Bake ObLTH TIpenicTaBIeHBI Makpodaramu [33]. Menkue
[ATOTUIA3MATUICCKUE BaKyOJH, BCTPEUAIOIIHECS IPH
EVALI B makpodarax, npeacTaBisuin co00i HaKoIIe-
HUE PHAOTCHHOIO KJIETOYHOrO JHUMHUAHOIO Marepuaia
B pE3yjibTaTe MOBPEXKACHMS SMUTENHsI, IMpoLecc, Ha-
3bIBAEMBIN  3HJIOTCHHON JIMIIOUMJHOW ITHEBMOHUEH.
DHIIOTEHHAs JIMTIOWJHAS TMHEBMOHHUS HabOIomaeTcs
MPU PA3NMUYHBIX COCTOSHUSIX, BKIIOYAasi OCTPOE IIO-
BPEXKJICHHUE JIETKUX, OOCTPYKIIMIO JIBIXaTEIbHBIX ITyTeH
n uapexknmm [12, 27, 44, 46, 50].

TpancOpoHXHaTBbHASI, KPHO- U XUPYPTHUECKas KITH-
HoBuaHass Ouoricusi mpu EVALI mokaspiBaimu cxoxue
ocobennoctu [50]. Ha panHuX cragusx ocTporo mo-
BPEXKACHUS JIETKUX €IUHCTBEHHBIM BUJIUMBIM THMCTO-
JIOTHUYECKUM TIPU3HAKOM MOINH OBITH OTEK W YBEIH-
YeHHbIe TTHeBMOIMTHI [50].

OnucaHbl penkue Ciay4dau JOTOJHUTENBHBIX IaT-
TEPHOB MOPAXKEHUS JICTKUX, BKIIOYAs] TUTAHTOKIETOU-
HYIO0 MHTEPCTULHUANBHYIO THEBMOHUIO, KOTOpas Mpea-
CTaBsTa COOOH (opMy ITHEBMOKOHHMO3a, CBSI3AHHYIO
C BO3MEUCTBHEM TBEPABIX METAJIOB U JNEMOHCTPHUPY-
IOIIYIO0 CKOIUICHHE MHOTOYHMCIICHHBIX MHOTOSIICPHBIX
TUTAHTCKUX KIETOK B BO3AYLIHBIX mojocTsax [50].
B omHoit u3 paboT OBIIO BBICKA3aHO IPEIIOIOKEHUE,
YTO TUTAHTOKIIETOYHAS HMHTEPCTHUITHAIBHAS ITHEBMO-
HUS MOIJIa CTaTh CJCACTBHEM BIBIXaHUS MPOTYKTOB
TOPEHUSI U PACHBbUICHUS METAJUIMYCCKUX SJICMEHTOB
ycTpoiicTtBa i Beina [35].

Ha cerognsmuuii 1eHp €CTh pa3HOYTEHHUS IO IIO-
BOJly O9K30I€HHOW JIUIOWUJIHOW ITHEBMOHMWH, CBS3aH-
HOM c¢ BeWnuHroM. HekoTopele aBTOpBI MOIYEPKU-
BAIOT PA3NIUYUS MEXKIYy MHEBMOHHEH Npu BEUMUHTE
U KJIaCCUYECKOM KapTUHOM HK30I€HHOM JIUIOUIHOMN
nHeBMoHuu [17, 45]. 'mctomornyeckass KapTHHA JK-
30M€HHOMN JIUMOUJIHOW MHEBMOHUM IOKAa3bIBAET OTIIO-
JKEHUE JUMUAHBIX Kaledb pa3jiudyHoOro pasMepa B UH-
tepctuuu. [lo cpaBuenuto ¢ EVALI nunuaHbie Kamau
9K30T€HHOW JHUIMOUAHON TMHEBMOHHH OOBIYHO HAMHO-
rO KPYIHEE W 3HAYUTEIHHO OTIUYAIOTCS IO pa3Mepy.
[Ipu >K30T€HHON JTUMOUIHOW THEBMOHUH OOHApYXKH-
BalOTCS MHOTOYHCJICHHBIC JIMTTUIHBIC BaKyOJIH, OOJb-
IIMHCTBO W3 KOTOPBIX 3HAYUTENHHO OOJBIINE OTHEIb-
HBIX KJIeTOK. MHOTIa Makpodaru comepikar KarelbKu

JUMHIOB B cBoel murorurazme. OgHAKO Karik Ha-
MHOTO KpymHee W Oojiee M3MEHUYMBBHI 0 CPaBHEHHIO
¢ EVALI [50].

HecMoTtpst Ha peHTreHoJorn4ecKkue Mpu3HaKkH, Ko-
TOpBIE B HEKOTOPBIX CIIydasX MO3BOJSIOT MPEIIOo-
JKUTHh y TAIMEeHTa TOIOCTPhIN THIIePYyBCTBUTEIHHBII
MTHEBMOHUT, B JIUTEpaType HE OIMCAHO HU OJHOTO
CiIy4ass THCTOJIOTHYECKH TOITBEPKICHHOTO THIIep-
YyBCTBUTEJILHOTO ITHEBMOHHUTA, CBA3aHHOIO C BeH-
nuarom [50].

I'mcTomornyeckass KapTuHa OCTPOTO TTOBPEKICHUS
nerkux npu EVALI TpebGyer TimarensHol Tuddepen-
[UAJIbHOM THAarHOCTHKH, TaK KaK MOXET MPOSBIATHCA
NpU JIETOYHBIX MH(QEKIMOHHBIX 3a00JIC€BaHUAX, HHTEP-
CTHIMAILHBIX 3a00JIEBAHUAX JIETKUX, JIEKAPCTBEHHOM/
TOKCUIECKOW PEAKITHH, OCTPOH Y03MHO(IILHON ITHEB-
MOHUH, TU(PPY3HOM alTbBEONIIPHOM KPOBOTEUCHUH, TI0-
JIOCTPOM THIEepUyBCTBUTENbHOM ITHeBMoHHUTE [13, 50].
Hanuuue octporo moOBpexIeHHS JErKMX C OT4YeT-
JUBOW TIEHTPUYHOCTHIO, BBIPAKECHHBIMHU ITEHUCTHIMHU
MakpodaraMu W OTCYTCTBHEM JIPyI'HX THUCTOJOTHYE-
CKHUX WM3MEHEHHH No3BojseT mnpennoiaoxuts EVALI,
HO TOJIBKO IPH HAJIWYMKM B aHAMHE3€ NPAaKTUKH BeH-
nunra [50].

ITomapmnstomeMy OOMBITMHCTBY HanueHToB ¢ EVALI
TpeboBanack rocnuranuzanus [25]. B uccnemoBanmu
98 mamumentoB ¢ EVALI 76 % wu3 HuUX HY»XIaJIUCh
B KHCJIOPOJIHOW moaaepkke, 22 % — B HEMHBa3UBHOU
BEHTUJISIUUU U 26 % — B UCKYCCTBEHHON BEHTHJIALIMU
JIETKHUX, TPU 3TOM SKCTPaKOpIIOpaTbHAs MeMOpaHHas
okcureHanus TpeboBanack penko [42]. CooOina-
JIOCh O CHUCTEMHOM NPHUMEHEHHM IIIOKOKOPTUKOWIOB
y OompmHcTBa marueHToB ¢ EVALI, onmnako kiu-
HUYECKUX HMCCIENOBAHMMA, M3yJaromuX uX 3¢ ¢eKTuB-
HOCTh, HEe TIpoBommiiochk [19, 31, 40, 42].

MOXHO TIPEANOIOKUTh, YTO MALMEHTOB C peclupa-
TOPHBIMU CHMIITOMaMH mocie ucnonb3oBanus DC/AH
OBUIO 3HAYUTETHHO OOJbINE, HO OOpamaInch 3a Me-
JTUITTHCKOM TIOMOIIBIO TIAITUEHTHI TONBKO B TSAKEIBIX
CITyJasx.

HccnenoBanus mokasaiu, 4TO MOCIE BBI3JIOPOBIIE-
HUSl CHUMIITOMBI (B TOM YHCIIE PEHTTCHOJIOTHYECKHUE)
MOTYT NMOJHOCTBIO Hcye3HyTh [32, 40, 48]. B 1o xe
BpeMsi TIOClie BBI3ZIOPOBIeHUS B 25-85 % ciydaes
(o pa3HBIM MCTOYHUKAM) MOTYT pa3BUThCS (HOPO3-
Hble M3MEHEHMs, CHWKEHUE (DYHKLIMU BHEIIHEIO [Ibl-
xaHus [1, 26].

Buenpenue EVALI B kayecTBe HOBOM HO30JI0TH-
YECKOW €AMHUIbI JUIsl MPAKTUKYIOIIMX Bpaded ume-
JI0 BayKHBIE MOCHENCTBHA. Bo-mepBbiX, BO BpaueOHON
NpPaKTHKE CTalo HeoOXoauMbIM paccmoTpenne EVALI
TIPY UHTEPIPETAIUN JTaHHBIX OMOTICUH JIETKOTO, TTOKa-
3BIBAIOIIEH OCTPOE TOBPEKICHUE JIETKUX Y MOJIOIBIX
Jmozie. Bo-BTOpBIX, KIMHUYECKHUE IPOSBICHUS Yy He-
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koTopelx mnanueHToB ¢ EVALI moryr umutHpoBaTh
HNOAOCTPBIA THUIIEPUYBCTBUTENIBHBI ITHEBMOHHT, 4YTO
HO3BOJIMIIO 00JIe€ TOYHO ONPENENNTh Pa3IudMsi ITHX
3a0osieBaHnid. B ominM4mMe OT KIETOYHBIX HWHTEPCTHU-
OUaTbHBIX UHOUIBTPATOB ¢ TUMQOIHMTAMHI H/UIH He-
OIpeNeTICHHBIX IUIOX0 C(OPMUPOBAHHBIX TPaHyJIEM, TH-
MUYHBIX JUISl THIIEPYYBCTBUTEIBHOTO ITHEBMOHUTA, TIPU
EVALI ectb npu3Haku OCTPOro MOBPEXKICHUS JIETKUX
0e3 HanmMuus TpaHyaeMaTo3Horo Bocmanenus [50].

[lannemust HOBOW KOPOHABUPYCHOW WH(EKIHN
(COVID-19) mpuBena K JONOTHHUTEIBHBIM JIeUeOHO-
JUAarHOCTHYECKUM IpobneMam. JlaHHBIE HCCllenOBa-
Huii OompHBIX COVID-19 moxasamu, 4T0 Kypsiue
uMenu Oonee TshKeJIOoe TeYeHHE W HeONarornpusTHbIC
ucxoasl COVID-19 mo cpaBHEHHIO ¢ HEKypALIMMHU:
y HUX B 1,4 pa3a uvame (oTHOmeHHWe IIaHCOB 1.4;
95 % nosepurtenbHbIii nHTepBan 0,98-2,00) ormeua-
nmock Tsokenoe tedeHue COVID-19, um B 2,4 paza
yamie (oTHomienwe maHcoB 2,4; 95 % nosepurens-
HbId uHTepBan 1,43-4,04) tpeOoBajgach HMHTEHCHUB-
Has Tepamnus, HCKYCCTBEHHAs BEHTWJLILMSA JIETKHX
[2, 7]. CymecTtByer MHOTrO oOmiero mo gaHHeiM KT
mexay COVID-19 u EVALI [3, 7, 41], uro co3na-
€T JIONOJIHUTENbHbIE JHAarHOCTUYECKHE TPYAHOCTH.
IIpu COVID-19 pentreHorpamma TrpyaHOH KIETKH
MOXKET IEPBOHAYAIbHO Ka3aTbCsl CXOXKEH ¢ JaHHBIMHU
6ompHBIX EVALI, XOTSI THIMYHBIE TIPU3HAKN BKJIIOYAIOT
MATHUCTBIE JIBYyCTOPOHHUE TIOMYTHEHHS 10 THUITY «Ma-
TOBOTO CTEKJIa» W/UIH YIUIOTHEHUS, KOTOpBIE Mpeodia-
JTAIOT Ha iepudepruy U B HIHKHKUX OT/eNax Jerkux [18].
IIpu EVALI KT rpymHOi KIETKH OOBIYHO JIEMOH-
CTPUPYET JIByCTOPOHHHE CHUMMETPHYHBIE 3aTEMHEHUS
M0 THUIY «MaTOBOTO CTEKJIa» C KOHCOJMJALHUeN uiu
0e3 Hee, MPEHMYIIECTBEHHO B HIDKHHX JOJSIX € CyO-
TUICBPAIBHBIM COXpaHeHueM [49].

B 2020 r. 6putn BeIsIBICHBI citydan EVALI Ha done
COVID-19 [20]. Beuto moka3aHo, 4TO BEHITUHT CBSI3aH
¢ OoJiee BBICOKOH BEPOSITHOCTHIO CTOMKHX CHMIITOMOB
COVID-19 (long COVID-19) [54].

Bo Bpems Bcmeimmkn COVID-19 wucmonms3oBaHme
OCIH B CIHA B 2019-2020 rr. yMeHBIIMIOCH Cpe-
1 MoJloziexu, ogHako B 2021 r. cHOBa OTMEUEH POCT
Beiinunra [34]. Onpoc nons3oBateneit DC/IH nmokazan,
yto B 25,0 % cimydaeB NpeANpUHUMAIINCH MOIMBITKH
oTkaza or BeWmnuura (B 16,1 % ciiydaeB mo mpudu-
HaM, cBs3aHHBEIM ¢ COVID-19), a mokasarens oTkaza
coctaBun 18,1 %. Yepes 12 wmec. 47,7 % nponon-
)aromux ucnoias3oBath DCIAH (7= 109) coobmmmu
00 OTCYTCTBMM M3MEHEHHUH B 4acTOTE MAapeHus B dac,
B TO BpeMms Kak 27,5 % cTaiy MEHbIIe HCIOIb30BaTh
OCIH, a 24,8 % — Oonbie [39].

Bnusaue nangemun COVID-19 Ha npuBbIluKky Beit-
IMHra A0 KOHLA He u3ydyeHo. EcTe ocHOBaHus mosa-
ratb, 4YTO IPU BEHUIHMHIE, KaK U IPU TaOAKOKYypeHMH,

B nepuof nanaemun COVID-19 yBenuuunoce 4uciio
JoIeH, KoTophle oTKa3pBaych oT DCJIH He TombKO
pagy COXpaHEHUS 3OPOBBS, HO U MO SKOHOMHUYECKUM
MPUYMHAM, U3-32 OTCYTCTBUS MOAXOISIICH KOMITAaHUU
B CBs3M ¢ camousossinuelt [8, 53]. UMeHHo ¢ 3akpbl-
THEM KamnycoB B nepuof nanaemun COVID-19 cs-
3BIBAIOT ABTOPHI CTAaThU CHIDKEHUE BehrnuHra B 2019—

2020 rr. [34].

3AKJIIOHYEHUE

EVALI — »t0 HOBas Ho3omormueckas (opma
y MaLMEHTOB C OCTPBIMU U HOJOCTPBIMH PECIUPATOP-
HBIMH 3200JI€BaHUSMH, BBI3BAHHBIMH TOBPEXKICHUEM
nerkux npu ucnons3oBanuu DC/IH. Bua pentrenomno-
ruueckux n3oOpaxkenuit npu EVALI pasHooOpaseH:
OT ABYCTOPOHHHUX 3aT€MHEHUI B JIETKUX 10 BBISIB-
JIEHUS TIEHTPUIIOOYIISIPHBIX y3€JIKOB, HATOMHHAIOIINX
He(pnOpO3HBI TUNEPUYBCTBUTENBHBIA MTHEBMOHHUT.
Jo EVALI BednuHr acconuupoBajcsi C IIHPOKUM
CIIEKTPOM JIETOYHBIX MPOSABIEHUN, BKIIIOYas JTUIOUI-
HYIO THEBMOHUIO, OCTPBII pecupaTopHbIi aucTpecc-
cuHIpOoM U mudPy3HOE aTHBEOIIPHOES KPOBOTCUCHHE.
BonpmmucTBo ciiygaeB EVALI cBs3aHbI ¢ BEHTTUHTOM
JKUJKOCTEH, conlepKalllux amerar BUTamMuHa E wnmm
MPOIUJICHTIIUKOIb. XOTsI 00IIast paclpoCTPaHEHHOCTh
EVALI pe3ko cHM3WIACh IO CPAaBHEHUIO C IMHUKOM
B ceHTs6pe 2019 ., MOTyT MOABIATHCA NPYTHE XH-
MH4YecKre coeauHeHus xkuakoctu DC/H, BeI3bIBarO-
[IMe Pa3UYHbIC JIETOUYHbIC 3a00JeBaHMS, CBSI3aHHBIC
C BEUNUHIOM.

OONOJIHUTENIbHAA MHOOPMALUA

Bxuian aBTOpoB. Bce aBTOpHI BHECHM CyNIECTBEHHBIN
BKJIaJ B pa3pabOTKy KOHIIETIIIMH, NPOBEICHHE HCCIEI0Ba-
HUSI M TIOATOTOBKY CTaThH, MPOWIN U 000pMIN (PMHAIBHYIO
BEPCHUIO TIeper MyOnruKaIie.

Kongaukt mHTEpecoB. ABTOpHI NEKIAPUPYIOT OTCYT-
CTBHE SIBHBIX U ITOTEHIMAIBHBIX KOH(IMKTOB HMHTEPECOB,
CBSI3aHHBIX C IyONMKanued HACTOSIIEH CTaThH.

HUcrounuxk d¢uHaHcupoBaHus. ABTOpPBHl  3asBISIOT
00 OTCYTCTBHM BHEIIHETO (PMHAHCHUPOBAHUS TPH IMPOBEC-
HUM HCCIICIOBAHMSI.
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CUHOPOMA KABYKWU 1-ro TUNA, C HEYCTAHOBJIEHHbIM TUNOM
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AHHOTAUNA

CuHppom Kabyku — pepnkoe HacnefLCTBeHHOe 3abofieBaHWe, KOTOPOE MMEET CneunduUUecKkyo KAMHUYECKYH KapTUHY: Xa-
pakTepHble YepTbl /LA, 3aAepXKKa pOCTa, MblWeYyHas MNOTOHWS, aHOManuM Cckeneta, AepMmaTornnduyeckme aHoManuu,
YMCTBEHHasl OTCTaNOCTb OT JIErKOW [0 YMEpPEHHOW CTEeNeHU U MoCTHaTanbHbiM Aeduumnt pocta. CuHapom Kabyku (cuHopom
Mackun Kabyku / cuHapom rpuma Kabyku) cBoe HasBaHWe monyuun 3a cneuuduyeckme ocob6eHHOCTM BHellHero Buaa 6onb-
HbIX, UMEIOLLMX BbIpaXKeHMe N1La, CXOAHOE CO CMeuManbHbIM TPUMOM, BbIAENSIOWMM F1a3a M 6poBM NepcoHaXKen SMOHCKOro
Teatpa Kabyku. OCHOBHbIMM MPUUMHAMK Pa3BUTUS AaHHOrO 3aboneBaHus B 75 % sBnsioTCs MyTaumm reHa KMT2D (cuHopom
Kabyku 1-ro tuna) u B 5 % — myTtauuun reHa KDM6A (2-ro Tvna), atnonorus okono 20 % cnyyaeB OCTaeTCs HEU3BECTHOM.
bonbwurHCTBO MyTaumii npu 1-m Tune dopmupyeTca de novo, TakxKe OMNMCaHbl Clyyan ayTOCOMHO-LOMMHAHTHOrO TMNa Ha-
cnepoBanng. Cunagpom Kabyku 2-ro Tvna uMeeT cuenfeHHoe C nonoMm (X-cuenneHHoe) HacnepoBaHue. [MOCKONbKY CHH-
[pOM GBNSIETCS MY/NbTUCUCTEMHbIM 3a60M€BaHMEM C HU3KOM PacnpOCTPAHEHHOCTbIO, NaLUMeHTaM HeoOXOAMMbl pasfiMyHble
[MArHOCTUYECKUE U CKPUHUHIOBbIE TECTbl C MEXAUCUMMIMHAPHOW OLEHKOM pe3ynbTaTOB HA PasHbIX 3Tanax MX XXMU3HU.
PaHHss auarHocTuka 3aboneBaHus MMeeT peluatollee 3Ha4YeHWEe AN CBOEBPEMEHHbIX Nie4ebHO-peabunmnTaumoHHbIX Mepo-
NpUATUIA M yNyYLWEHUS NPOrHO3a M KavyecTBa Xu3HW pebeHka. MIHTepec nNpencTaBnsIeMoro KAMHUYeCKoro HabnaeHNUs CUH-
npoma Kabyku COCTOMT B 3HaYMMOCTU paHHEro pacrno3HaBaHUS KAMHWYECKMX MPOSBNAEHWI, CBOEBPEMEHHOM OMepaTUBHOM
ne4vyeHun, cnyxopea6mnmaumm N ynyvyweHUn nporHosa >XW3HW nauueHTa. B craTbe npueeneHo onucaHune KJaUHU4YecKoro
HabntooeHus, reHeTMyecku noaTeepxaeHHoro cuHapoma Kabyku 1-ro tuna, y pebenka 2015 r.p. (tTun HacnepoBaHus He
ycTaHoB/neH). MHTepec npeacTaBnsSeMoro KAMHMYECKOro HabntoaeH s, MposaBASIOLLEroCs XapaKTePHbIMKU YepTaMu AnLLa, aHO-
ManusaMKU cKeneta, MOCTHATaNbHOM 3a4epXXKOM pocTa, AepMaTorMMdUUYecKMMM aHOMaNUaMK, 3a4epXKKOM MHTeNNEKTYabHOro
pasBUTUS, COCTOUT B HEOOXOAUMMOCTU MYNbTUANCLUIMIMHAPHOTIO NMOAXO0AA K AMArHOCTMKE M JIEYEHUIO MaLMeHTa.

KntoueBbie cnoBa: cuHgpoMm Kabyku; getu; reH KMT2D; reH KDM6A; BpoxAeHHble MOPOKM Pa3BUTUS; 3a4€PXKKA Pa3BUTUS;
MYTaUUK; KIUHUYECKUI CNyYan.
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ABSTRACT

Kabuki syndrome is a rare hereditary disease that has a specific clinical picture: facial features, growth retardation,
muscular hypotonia, skeletal abnormalities, dermatoglyphic abnormalities, mild to moderate mental retardation, and
postnatal growth deficiency. Kabuki syndrome (Kabuki mask syndrome / Kabuki makeup syndrome) got its name for
the specific features of the appearance of patients who have a facial expression similar to a special makeup that
highlights the eyes and eyebrows of the characters of the Japanese Kabuki theater. The main reasons for the deve-
lopment of Kabuki syndrome in 75% are mutations in the KMT2D gene (KS type 1) and in 5% are mutations in the
KDM6A gene (Kabuki syndrome type 2), the etiology of about 20% of cases remains unknown. Most mutations in
type 1 Kabuki syndrome are formed de novo, and cases of autosomal dominant inheritance have also been described.
Type 2 Kabuki syndrome has sex-linked (X-linked) inheritance. Because Kabuki syndrome is a low-prevalence, mul-
tisystem disease, patients require a variety of diagnostic and screening tests with multidisciplinary evaluation of
outcomes at different stages of their lives. Early diagnosis of the disease is crucial for timely treatment and rehabili-
tation measures and improving the prognosis and quality of life of the child. The interest of the presented clinical
observation of Kabuki syndrome lies in the importance of early recognition of clinical manifestations, timely surgical
treatment, hearing rehabilitation and improving the prognosis of the patient’s life. The article describes a clinical ob-
servation, genetically confirmed type 1 Kabuki syndrome, in a child born in 2015 (type of inheritance not established).
The interest of the presented clinical observation of Kabuki syndrome, manifested by characteristic facial features,
skeletal anomalies, postnatal growth retardation, dermatoglyphic anomalies, intellectual retardation, lies in the need
for a multidisciplinary approach to the diagnosis and treatment of the patient.

Keywords: Kabuki syndrome; children; KMT2D gene; KDM6A gene; congenital malformations; developmental delay; muta-
tions; clinical case.
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BBEOEHUE

Curgpom Kabykm (CK) — ximHHMYECKHM W TeHe-
TUYECKH TEeTEepPOreHHOe 3a00JIeBaHHe, KOTOPOE HMMEeT
crenn(UUEcKyr0 KIMHUYECKYI0 KapTUHY M CBSI3aHO
¢ myrtamueit renoB KMT2D wnn KDM6A. Buepssie
CHUHIPOM OBUI OINHKCaH, HE3aBHCHUMO JPYr OT Jpyra,
B 1981 r. AByMsa rpynmamu SIHOHCKMX yudeHbIX [10].
CK ObL1 Ha3BaH B YECTh XapaKTEPHBIX YEPT JIHUIA, KO-
TOpBIE HAallIOMHUHAIOT TPUM akTepoB B Tearpe Kabyku
B Snounuu [10, 12].

[lo naHHBIM OTEYECTBEHHOW U 3apyOEIKHOW JTUTEpa-
Typbl B Mupe u3BectHo MeHee 1000 nmanueHToB ¢ JaH-
HBIM cuHApoMoM [3]. O6mas pacnpocTtpaneHHOCTH CK
coctaBisieT 1 cmydail Ha 32000 venmoBek B SAmoHum,
1 cnydait Ha 86000 wenoBek B 3amajHBIX CTpaHax
[11, 14]. CK 1-ro tuna (rem KMT2D) nuarHOCTHpPY-
ercst y 75 % manmentoB, CK 2-ro tumna (ren KDM6A)
y 5 % marnuenToB, okono 20 % cimydaeB ocTtaeTcs He-
u3BecTHOM 3tnonoruu [1, 10, 13]. IlonoBoro paznuuus
M0 YacTOTE BCTPEYAEMOCTH HET.

JlmarHoCcTHYECKUMH TIPU3HAKAMH CYHUTAIOTCS TSTh
OCHOBHBIX NPOSIBJICHUN: «CBOCOOPA3HOE JIUIIO» (IUINH-
HBIE€ TJIa3HBIE IIEJIM C BBHIBOPOTOM JIaT€paJIbHOM Tpe-
TH HIKHETO BeKa, AyrooOpasHble M IIMPOKHE OpOBU
C PEIKOCTBIO JaTepaibHOU TPETH, KOPOTKas KOIyMell-
Ja C BJABJIEHHBIM KOHYMKOM HOCA, OOIBIIHE HHU3KO
pacroNoKeHHbIE YIIH), HE3HAYUTEIbHBIE AHOMAJIUU
ckeneta (neOpMHUPOBAHHBIM TO3BOHOYHBIH  CTOJIO
C CaruTTJIBHOW paCIICIMHON TO3BOHKOB MM 0e3
Hee, CKOIMO03, OpaxumakTwius, aedopmarus CTor,
TUTIEPMOOMIBHOCTD CYCTaBOB), JIEPMATOTIH(DHUSCKIE
aHoMmanuu (BBICTyMalonMe QeTaibHble TOMYIIEYKH
Ha KOHYMKAaX NalbleB PYK, OTCYTCTBHE MaJIbLEBO-
r0 TpUpaguyca), yMCTBEHHAs OTCTAJIOCTh OT JIETKOH
1o ymepenHoii crenenn (IQ vke 80) u mocTHaranmb-
HbIl gedunut pocra [6—10].

BropocTenenHple TNpU3HAKW MOTYT  BKJIIOYATh:
BpoxkaeHHble nopoku cepaua (BIIC), mopoku pasBu-
THS MOYEIOJIOBOM CHCTEMBI, >KEIyI0YHO-KUIICYHBIE
aHOMAJIMH, HApPYIIEHHsI CO CTOPOHBI OPTaHOB UYBCTB,
TIOBBINIICHHAS! BOCTIPUUMYUBOCTh K HH(MEKIUSIM, dHJI0-
KpUHHBIE HapylIeHUs, CHIXKEeHHe ciyxa [4, 5, 8].

HcTounnku nuTeparypbl Mpennonaraior, 4ro Jua-
rHo3 CK MoxeT OBITh TIOCTaBJEeH IMalMeHTy JI00TOo
mojia u JTF000TO BO3pacTa ¢ BPOXKJICHHON T'MIIOTOHWEH,
3aJICPIKKON Pa3BUTHS U/UIIM YMCTBEHHOU OTCTAJIOCTHIO
B aHaMHe3€ W OJHHM WU 00OMMH M3 CIIEAYIOIIUX OC-
HOBHBIX KPUTEPHEB:

1. TlaToreHHBIH WJIM BEPOATHO MATOT€HHBIN Bapu-
auT B reHax KMT2D win KDMO6A.

2. Tunuunble TUcMOp(pUYECKUEe YEPThl BKIIOYAIOT
JUIMHHBIE TJIA3HBIC LIETH C BBIBOPOTOM JaTepaibHON
TPETH HIDKHETro BeKa W J[Ba WK Oojiee U3 CIeIyIOnX
MIPU3HAKOB!

e nayrooOpa3Hble ¥ MIHPOKUE OPOBU C PEAKOCTHIO Jia-
TepaJIbHOW TpeTH;

* KOpOTKas KOJlyMe/Ula C BJABICHHBIM KOHYHKOM
HOCa;

e Oomnplune, BBHIMYKIbIC WM YalICBUAHBIC YIIU;

* (hberanpHBIC MOAYMIEYKH TaNbIEB pyk [2, 7, 15].

KNWHNYECKOE HABJNTIOAEHUE

[Mamment, 2015 1. p., B CBSI3U C BBISIBICHHBIMU
U TpeOylomuMHl o0clieoBaHus, HaOMIONeHUS M Jie-
YeHHSI BPOXKJACHHBIMH IOPOKAMH PAa3BHTHUS PETYIISIp-
HO ¢ l-ro mecsimya XU3HM IO HACTOALIMHA MOMEHT
HaOmomaeTcst  creruanucramMu  KauHukn — CaHKT-
[TetepOyprckoro rocymapcTBEHHOTO MEIUATPUUYECKOTO
MmenunuHckoro yausepcurera (CIIOITIMY).

AHamHe3: MaJdpdMK poawsics Ha 36-i1 Henene re-
cranuu ¢ Maccort Tema 2780 1, poctom 49 cMm, maHHAS
OepeMEeHHOCTh BTOpasi, epBasi 6epEeMEHHOCTh — 3/10-
poBbIii pebeHOK. HaciiencTBeHHOCTh HE OTATOIIEHA,
poauTeny peOeHKAa COMAaTHYECKH 37J0POBBHI.

CocrossHne pebeHka TpeOOBaJO WMCKYCCTBEHHOU
BEHTWJIALINY JIETKHUX C TIEPBBIX IO MATHIE CYTKH KU3HH
B cBsi3H ¢ nogo3penueM Ha BIIC, obGcnenoBanue u jie-
YeHHE MalMeHTa ObUIO MPOIOJKCHO B IIEPHHATAIIBHOM
nentpe CIIGITIMY.

B Bospacte 1,5 mec. s xoppekimu BIIC mpose-
JleHa paJuKaJIbHAS OTIepaITis C PE3EKIMEH KOapKTaIluu
AOPTHI U TUIACTUKOM yTU AOPTHI.

Tspxenoe cocrosiHue, 00yCIOBICHHOE MH(DEKIIMOH-
HBIM IIPOIIECCOM M MTOJIMOPTAaHHON HEJJOCTaTOYHOCTHIO,
TpeboBaJIO PACIINPEHHOTO MHCTPYMEHTAIBHO-Ta0opa-
TOPHOTO 00CJIeIOBaHMsI B 00bEME MOUCKA COMYTCTBY-
IOIIEe COMAaTUYECKOU MaTOJOTHH.

3a 5 net HaONIOACHUN pa3IMYHBIMU CIICIHAIINCTA-
MH BBISBIICHBI TATOJOTHYECKHE TPOSIBICHUS, OTHOCS-
Iuecss Kak K OCHOBHBIM, TaK M K BTOPOCTETICHHBIM
JIMAarHOCTHYECKUM Tpymmnam npusHakoB CK.

OTOpHHOJIAPUHTOJIOTHYECKHE TPOSBIEHUS

OTOpPHHONAPUHTONIOTUYECKNE TPOSBICHUS BKITIO-
YaloT BBIPAKEHHBIH JHUCMOPOU3M, C XapaKTEpPHBIMHU
M3MEHEHUSAMH HApY)KHOIO yXa C yBEIHYECHHEM, HH3-
KHM DPAacIIOJIOKCHHEM U OTTOTIBIPEHHOCThE) KOHUHKOB
yurer, aedopMannio KOHYMKa Hoca (TIPUTLTFOCHYTas
dbopma), roTmaeckoe HEOO. OmHAa W3 KITFOYCBBIX OCO-
oennocreit CK — penuauBUpyromuil ocTphlil cpen-
HUH OTUT. Y JaHHOTO MAI[UCHTa 3apETUCTPHUPOBAHBI
JIBYCTOPOHHUE CPEIHUE OTHTHI C YacTOTOW HE pexe
1-2 pa3 B rog ¢ 2-MeCSiYHOTO BO3pacTa, B BO3paCTe
3,5 et peOCHOK TepeHeC OTOMEHUHTHT.

PesynbraTsl HHCTPYMEHTAJIBHBIX METOAOB MCCIIE0-
BaHUsl B BO3pacTe 2,5 MecC. BBISBWIN IMOBBIIICHHUE I10-
POTOB ciyxa, COOTBeTCTBYIoIIee TyroyxoctH Il crerme-
HU cripaBa U [V cTeneHu ciieBa 1o CMEeNniaHHOMY THITY,

@ Mlenpnarp. 2023.T. 14. Boin. 3 / Pediatrician (St. Petersburg). 2023;14(3)

elSSN 2587-6252



124

KNTMHUYECKMI CTYYAN / CLINICAL OBSERVATION

Puc. 1.

Pe3synbTatbl 2-ro 3tana ayauonorMyeckoro ckpuiuHra (2016) — nopor perucrpaumu KOpOTKONATEHTHbIX C/IYXOBbIX Bbl-

3BaHHbIX MOTEHLMANOB NO BO3AYLLHOI npoBoauMocTu cnpaea (AD) 70 ab, cnesa (AS) 100 ab Han noporom cnyxa

Fig. 1.

Results of the 2"¢ stage of audiological screening in 2016 — the threshold for registration of short-latency auditory

evoked potentials by air conduction on the right (AD) 70 dB, on the left (AS) = 100 dB above hearing threshold

Tabauya 1 / Table 1

MNoBepeHYeckas TOHaNbHAg ayanoMeTpus B cBO60AHOM nose (6e3 cayxoBoro annaparta) naumeHTa
Behavioral pure-field audiometry (without hearing aid) of the patient

Jwuamnazon, kl'1q
Iloka3zarens
0,5 1 2 4
AD, nb 80 90 100 105
AS, nb 105 110 110 110
Puc. 2. KoMnbioTepHass TOMOrpaMMa BMCOUHbIX KOCTE B aKCUaNbHOM MPOEKLUMM MALMEHTA — HEMONHOE pasAeneHue YAUTKU

2-ro TMRA
Fig. 2.
cochlea type 2

Ha (OHE [BYCTOPOHHEIO 3KCCYJaTUBHOIO CPEIHErO
orura (puc. 1).

C menplo a0MIUTALUKM CIyXa MPOU3BEACHO OWHA-
YpalIbHOE CIIyXONPOTE3UPOBAHUE B BO3pacTe 6 Mec.

Pe3synbrarsl OCIEAHErO ayIHOIOTHIECKOro ooce-
noBaHust (2022) B qUHAMUYECKOM HAOIFONEHUH COOT-
BETCTBYIOT MOBBIIIEHHUIO [TOPOTOB CIIyXa IO THUITy CMe-
maHHo# Tyroyxoctu IV crenenu cnpasa u IV crenenu
cieBa (cMm. TabmwILy).

IIpu npoBeneHnn MyJIBTUCIUPATBHON KOMIIBIOTEP-
HOW ToMorpaduu BHCOUHBIX KocTeil B 2020 TI. BBISB-
JIEHBI IPU3HAKU JABYCTOPOHHETO BPOXKJIEHHOTO IMOPOKa
Pa3BUTHUSL BHYTPEHHETO yXa — HEIOJIHOE Pa3JelIeHue
ynuTky 2 tamna (puc. 2).

Computed tomogram of the temporal bones in the axial projection of the patient — incomplete division of the

HeBposornyeckue mposiBJIeHUs1
C panHero Bo3pacTa y MaldeHTa MpOosIBISLIACH IET-
CKasg TUIOTOHUSA B BHJAE TPYAHOCTEH HpHU COCAHUH,
’KEBAaHWU U TVIOTAHUU, B JAHHOM BO3pacTe B COCTOS-
HHUU NOKOSI HAXOJUTCSI C OTKPBITHIM PTOM.
3amepxKa IMCUXOMOTOPHOTO U PEUYEBOTO Pa3BUTHS
(KommYecTBEeHHAs! OIICHKA YPOBHS MHTEJUICKTA 3aTpPy/-
HEHA):
e cex B 10 mec., Bctanm B 12 Mec., momen B 2 rojaa;
* OmMWOKN apTUKYJIAINA W aHOMAJBHBIM OpaTbHBINA
pe30HaHC, OOYCIIOBJIICHHBIC IUIOXOH OpaabHO-MO-
TOPHOM KOOpJAMHALMEN M TUIOTOHHUEHW, IMpPUBEIU
K HapyIICHUIO pa300OpUYMBOCTH PEUH;
* o0miee HemOpa3BUTHE pedu 1-2-TO YPOBHS.
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IIposiB/ieHMsI MATOIOTHH KeTYT0YHO-KHIIEYHOTO
TpaKTa

Ocnabienne cocarellbHOTO W IJIOTAaTeNbHOTO ped-
JICKCOB, a TaKXKe racTpod3odareaibHbIil peQIIroKC TPH-
BENIM K HEOOXOIMMOCTU MUTaHHsS 4Yepe3 Ha3oracTpaib-
HBII 30H] B TEUEHHE HECKOIBKUX MecsleB. B Bozpacte
2,5 7eT mpu MPOBEIEHUH KIMHUKO-IA00paTOpHBIX 00-
CJICIOBAaHUH BBIABICHBI TUCKUHE3US KETUEBBIBOISIINX
nyTel 10 TUIIOMOTOPHOMY THITY, TaHKpeaTHyecKas He-
JOCTaTOYHOCTb, AUCOAKTEPHO3 KHUILCYHUKA.

YepenHo-auueBble, CKeJleTHble O0COOEHHOCTH
U OPOJACHTAJIbHAS CHUMITOMATHKA

B comarmueckom craryce peOeHKa OTMEUEHBI Xa-
pakrepubie anst CK ueptsl jmua (puc. 3): ATMHHBIC
IVIa3HbIC LIEJH, AJIMHHBIC PECHULbI, apKOBUIHbBIE Opo-
BU C Pa3peKEHHOM JarepalibHOW YacThlO, MPHUILIIOC-
HYTBI KOHYMK HOCA, OOJIbIIME HHU3KO PACIIOJIOKEH-
HBbIE YIIH C OTTONBIPEHHBIMH KOHYMKAMH, TOTHYECKOE
HEOO; HapylIeHHEe OCaHKU (CKOJIMO03, KH(O3 IPyIHOrO
oTena TI03BOHOYHHKA, pHC. 4), BaIbI'yCHBIE TOJECHH
(puc. 5), 3amepikka pocTa, BRICTyMAIOMNIHE (eTaabHbIC
MOJYIICYKM Ha KOHYMKAaX MaliblieB pykK (puc. 6).

Odranbmosiornyeckne MposiBJICHHSA

C poXIeHus: HEMOCTOSHHOE aJIbTePHUPYIOLIEE pac-
XOJsIIeecs] Kocomiazue. BpoxaeHHBI CTEHO3 HOCO-
CJIE3HOTO MPOTOKa CJIEeBa, OCIOKHEHHBIM JaKpHOIHC-
tutoM. (OnepaTuBHOE JiedeHHe B 2 Mec.: 30HANPOBaHHE
Y TIPOMBIBaHUE CIIE300TBOJAIINX ITyTel cieBa.) Maky-
JIOTIAaTHsI, TUIIEPMETPONHs cl1aboil cTeneHn o0OMX Ia3
C aCTUIMaTHU3MOM. DIUTEIHONATHS POroBUIIbIL.

HmMmyHoJI0THYeCcKHe HAPYLIEHMS

IlepBuunblii nMmyHOmepuIUT — WHPHUIUPOBAH-
HOCTh Teprec-Bupycamu (repmec l-ro + 2-ro Twma
IgG*, UMB IgG"), TpansuTopHas rumoramMMmanioly-
JUHEMUST A, PEUUINBUPYIOIINE CPEIHUE OTHUTHI.

(4

“. :‘
Puc. 4. HapyweHue ocaHku
Fig. 4. Violation of posture

Puc. 5. BanbrycHble ronexu
Fig. 5. Hallux valgus

Puc. 3. YepTbl nMua, XapakTepHble ana cuHapoma Kabyku, nauu-
€HTa: apKoBuAHble 6POBU C paspeXXeHHOI naTepanbHoOi
YacTbio, LUMPOKMIA KOHUMK HOCA, GONbLUME HM3KOpACNO-
JIOXKEHHBIE YLK C OTTOMbIPEHHBIMU KOHYMKaMmu (2022)
Facial features characteristic of the Kabuki syndrome,
of the patient: arched eyebrows with a sparse lateral
part, a wide tip of the nose, large low-lying ears with
protruding tips (2022)

Fig. 3.

JleranpHoe omucanue (GeHOTUIHYECKUX PU3HAKOB
W COMYTCTBYIOIIMX 3a00JIeBaHWH, BBISIBICHHBIX Y Ta-
LMEHTa, JEMOHCTPUPYET BBICOKYIO CTENEHb CXOJCTBA
¢enoruno ¢ CK. B naGoparopun MONEKyJIsSpHOH
[aTOJIOTMU  INPOBEIEHO T'EHETHUYECKOe HCCIIEeN0Ba-
Hue JJHK MeTonom KIMHUYECKOTO CEKBEHHPOBAHMS

9K30Ma — BbIsBICH BapuaHT chrl12:49033838G>A
B redie KMT2D B TeTepo3UroOTHOM COCTOSTHUU
(puc. 7).

Ilo pesynpraraM TI'€HETHYECKOTO OOCIIEIOBAHUS
noatBepkaeH jauarHo3: «Cunapom KaOyku 1-ro
Tuna (MOJEKYISIpHO-MO3UTHBHBIN, MyTalusi B T'€HE
KMT2D)». Poputensim pedeHKa peKOMEHA0BAHO MPO-
BEACHHUE MOJICKYJISIPHO-TEHETHUECKOTO 00CIIEI0BaHUS
C LIEJbI0 YTOUHEHMs THUIIAa HaclenoBaHus. B Hacros-
M MOMEHT pe3yJbTaThl 00CIleoBaHMs HE Mpero-
CTaBJICHBI.

b
Puc. 6. Bbictynaowme detanbHble NOAYLLIEHKU
Ha KOHYMKaxX NanbLEB pyK
Fig. 6. Protruding fetal pads on the fingertips
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DH3HAR MATOFeHHOCTI I KOMMCHTAPUH
L Cungpom

1. BapnranThbl, ABJAsSIOIHEcS HaHOO/Iee BEPOATHOH NPHYHHOI 3a601eBanus

AUCKPINT - ¢

AK 3avena Lniois
npouTenis

PeieBaHTHBIX BapHAHTOB He OOHAPYKEHO

2. Bapnam‘m, HMCIOUHE OAHH HJIH HECKOJIBKO 3HAYMMBIX NIPH3HAKOB I1ATOIr€HHOCTH

chri2:49033838G>A

Puc. 7.

Il"erepozum'rm,m IKA’ITZD | ENST00000301067 | c.10867C>T | p.GIn3623* I 221

3aknoueHue no pe3ynbraTaM uccnepoBaHua AHK naumeHTa MeTOAOM KIMHUYECKOrO CeKBeHMUpPOoBaHUSA, BbiIBIeH BapUAHT

chr12:49033838G>A B reHe KMT2D B reTepo3sMrotHoM COCTOSIHUM

Fig. 7.

Conclusion Based on the results of a DNA in a patient study by clinical sequencing, the variant chr12:49033838G>A

was detected in the KMT2D gene in a heterozygous state

3AKNTIIOYEHUE

WnTepec npeacTaBIeHHOTO KIMHUYECKOrO HalIo-
JEHHS ISl CHECLMAIMCTOB PasInuHOro mpouis o0-
YCJIOBJIEH HE TONBKO penkoil BcTpedaemocThio CK,
HO ¥ KJIMHUKO-MOJICKYJISIPHBIM TIOJIMMOP(QH3MOM.

PanHsiss TeHeTHueckas JAMAarHOCTHMKA CHHJIpOMa
MMeEeT pellarollee 3Ha4YeHHe, Tak KaK OHa MOJATBEpPXK-
naet u knaccudumupyer tun CK.

JeranpHOe ommcanue (DEeHOTUIA, CHMIITOMOB 3a00-
JieBaHus (Jake MPH HAIMYMK PEIKUX U MUHUMAJIbHBIX
KIMHAYECKUX TPOSBICHUN 3a00JIeBaHMs1), BBISBICHUE
comnyTcTBytomei narosoruu npu CK nossosror onpe-
JENUTh TAaKTHKY JIEYeHUs] U peabuiutanuu OOJbHOTO,
YTO MMeEeT OONbIIoe 3HAYCHHE IS MPEAOTBPALICHHS
OCJIO’KHEHHH M YITydIlIeHHs MPOTHO3a U KauecTBa KH3-
HU TalHUEHTA.

OOMNOJIHUTEJIbHAA UHO®OPMALIUA

BaarogapHocts.  ABTOpBI  BBIpaXaroT  Omaromap-
HOCTh COTPYJHMKaMM KJIMHUYECKOH OonbHuUIbl CaHKT-
[erepOyprckoro rocyjapcTBEHHOTO IEAMATPHUECKOTO YHH-
BEPCHUTETA 3a NMPENOCTABICHHBIE MaTEpUabL.

Bkiax aBropoB. Bce aBTOphl BHECIN CYLIECTBEHHBIN
BKJIaJ| B pa3pabOTKy KOHIEIIMH, NPOBEJACHHE HCCIIEN0Ba-
HUSI M TIOATOTOBKY CTaTbU, IPOWIX U 0100pMIN (PHHAIBHYIO
BEPCHUIO Tepe]| MyOIuKaryei.

Kon¢uukT MHTepecoB. ABTOpbI JEKIApUPYIOT OTCYT-
CTBHE SIBHBIX U IIOTEHIMAIBHBIX KOH(INKTOB HMHTEPECOB,
CBSI3aHHBIX C MyOJMUKaIMel HACTOAIIEH CTaThu.

Hcrounuk ¢uHaHcupoBaHusa. ABTOpBl  3asBISIOT
00 OTCYTCTBMM BHEIIHETo (PMHAHCHPOBAHMUS IIPH ITIPOBEJIE-
HUHU UCCIIEOBAHUS.

HNudopmupoBanHoe coriiacme Ha MyOJuMKanuio. As-
TOPHI MOJTYYUIIN MHUCBMEHHOE COIIache 3aKOHHBIX INpeJCcTa-
BUTEJICH MalWeHTa Ha IyONMKAIUI0 MEAWIIMHCKUX JaHHBIX
u QoTorpaduii.
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Ana yumuposarus: TaH H.C, Opnosa E.[. babayeHko W.B., LUapunosa E.B. MHGEKUMOHHbIE MacKM CUCTEMHbIX 3aboneBaHwii
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AHHOTAUNA

Ha npoTsxeHnn MHOrMX BekoB MHGMEKLIMOHHbIE 3aD01eBaHMS OCTAKOTCA BAXXHOW MeAMKO-COLManbHOM npobnemMoit Yyenoseye-
cTBa. [lo HacToSALWEro BpeMeHM COXPAHSATCS BbICOKME NMOKasaTtenu 3aboneBaemMoCcTu Kak Cpeau B3poC/oro, Tak U LeTCKOoro
HaceneHus. CXoXecCTb KNIMHUYECKOM CUMNTOMATUKKM B febtoTe HEKOTOPbLIX MHMEKLMI C 3a60neBaHMSMU UHOW NPUPOAbI, B TOM
yucne ¢ CUCTEMHbIMK 3a601eBaHUSIMU COEAMHUTENBHOM TKaHW, YacTo NpeaCcTaBAseT TPYAHOCTH Ans BepudMKauum anarHosa.
Pa3HoobpasHble KAMHUYeCKMe NPOsSIBNEHUS CUCTEMHbIX 3a00NeBaHU COEAMHUTENbHOM TKAaHU AMKTYHT HE06X0AMMOCTb pac-
WMpeHHoro obcnefoBaHUs NALMEHTOB A5 YTOUHEHUS NpUPOAbl 3a601eBaHUS, onpeaeneHns poin MHOEKLMOHHOro areHTa,
B C/lyyae ero 06HapYXXeHUS: CNYXUT I OH NPUUMHOW MMEIOLLENCS CUMNTOMATUKKU B0 TPUITEpoM B Pa3BUTUM ayTOMMMYH-
Horo 3aboneBaHus. B ctatbe npuBeneHbl 2 KIMHUYECKMX HAbNOLEHNS KMHPEKLMOHHOIO» AebTa CUCTEMHbIX 3aboneBaHui
COeLlMHWTENbHOM TKaHu. [1Be neBouku, 13 u 5 net, rocnuTanusmMpoBanuch B KJIMHKUKY [LeTCKOTrO Hay4yHO-K/JIMHUYECKOTO LeHTpa
MHOEKLMOHHbIX BonesHeit MenepanbHOro MeauKo-6MONOrMYECKOro areHTCTBa C MOAO3PEHMEM HA OCTPYH MHMEKLMOHHYIO
natonorut. JomuHupyowas xanoba — nuxopanka. B mepBomM cnyyae oTMeuyanuchb Takxke nokawnuMBaHue u 6oneBoi
CUHAPOM Pa3IMYHOM SIOKANU3aLLMK1, BO BTOPOM — CMHAPOM 3K3aHTeMbl. [ocie npoBeaeHHOro ob6cnefoBaHus BepudULMpoBaThb
3TMONOTMYECKM 3HAUYMMbIM MATOrEH He YAAN0Cb. 3aN0L03peHbl CUCTEMHbIE 3ab60NeBaHWUa COeAUHUTENbHOWM TKaHW, @ UMEHHO:
B MEPBOM KJMHUYECKOM Cllyyae — CUCTeMHas KpacHas BONYAHKA, BO BTOPOM — OBEHWUJIbHbIA LepMaTOMUO3UT, YTO MOA-
TBEPAWNOCH BbIIBEHWEM Crieuuduyeckux aytoaHTuTen. MNpuBeneHHble KAMHUYECKME HabMAEeHUs LEMOHCTPUPYHOT CIOX-
HOCTb YCTAHOBNEHWUS AMArHO3a CUCTEMHOIO 3a60/1€BaHUS COEAUHUTENBHOM TKAHM C YYETOM CXOXECTU KJMHUYECKOM KapTHHbI
C LebToM MHBEKLMOHHbIX 6onesHei. MpUHUMasg BO BHUMaHUE 3aBUCUMMOCTb TEUYEHUS U UCXOA0B CUCTEMHbIX 3a60neBaHui
COeAMHUTENIbHOW TKaHM OT Havana npoBefeHus crneunduyeckoit Tepanuu, Heo6xoaAMMO NOBbILLATL HACTOPOXXEHHOCTb Bpayei-
MHGbEKLMOHUCTOB M NeAMaTPOB AN CBOEBPEMEHHOrO BbISIBIEHUS AHHOM KOropThbl NaLMEHTOB.

KnioueBble cnoBa: cMCTEMHble 3a601€BaHUA COEAMHUTENBHOM TKAHU; UHPEKLMOHHbIE BONE3HM; OETH.
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ABSTRACT

For many centuries, infectious diseases have remained an important medical and social problem of humanity.
To date high rates of morbidity remain among both the adult and child population. The similarity of clinical symp-
toms in the onset of some infections with diseases of different nature, including connective tissue diseases, often
presents difficulties for verifying the diagnosis. Different clinical manifestations of connective tissue diseases dictate
the need for an extended examination of patients to clarify the nature of the disease, to determine the role of the
infectious agent, if it is detected: whether it is the cause of the existing symptoms or a trigger in the development
of an autoimmune disease. The article presents 2 clinical observations of the “infectious” debut of connective tissue
diseases. Two girls, 13 years old and 5 years old, were hospitalized at the Pediatric Research and Clinical Center for
Infectious Diseases with suspected acute infectious pathology. The dominant complaint was fever. In the first case
cough and pain syndrome of various localization were also noted and in the second case exanthema was observed.
After examination it was impossible to verify the etiological pathogen. Connective tissue diseases were suspected,
namely, in the first clinical case systemic lupus erythematosus was suspected, in the second — juvenile dermato-
myositis, which were confirmed by the detection of specific autoantibodies. Clinical cases demonstrate the difficulty
of establishing connective tissue diseases diagnosis due to similarity these diseases clinical picture with the onset of
infectious pathology. Taking into account the dependence of the course and outcomes of connective tissue diseases
on the start of specific therapy, it is necessary to increase the alertness of infectious disease doctors and pediatri-
cians for the timely detection of this cohort of patients.
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BBEOEHUE

['pynima 3a0oneBaHni, MPOSBISIFOIINXCS TTOPAKEHH-
€M COeMHUTENBHON TKaHU, OTIMYAeTCsl CBOMM pas-
HOOOpazueM W B OOJBIIMHCTBE CIy4aeB IPOTEKAET
C TMOpaXeHHEeM HECKOJIbKHX cucteM opraHusma. Cu-
cTeMHbIe 3a00iieBanns coenuanuTeabHON TKauu (C3CT)
B N1e00T€ MOTYT TPOSBIATHCA HECTEU(PUICCKIMH
CUMITOMAMH, TaKUMH KakK JIHXOpajaka, ciIabocTs,
KO)KHBIC BBICHINTaHUs, OONM B CycTaBax M MBIIIIAX,
yBeJIUUEHHE JTUM(ATHUECKUX Y3JI0B, UYTO 3aTPyAHSET
ux auddepeHIHaTbHYI0 AUarHOCTHKY, B OCOOCHHO-
CTH C MH(EKIIMOHHOW MaTojoruei [2]. 3HAaYNTEIBHYIO
JIONII0 B CTPYKType KimHHYeckux mposiBiennid C3CT
COCTaBJISIET mopaxkeHue jerkux — 20-95 %, creneHb
BBIPQKCHHOCTH KOTOPBIX BapbHpPYyeT OT OECCHMMTOM-
HBIX (DOpPM JI0 pa3BHUTHUS TSKEIOW MHTEPCTUIIHATEHON
nHeBMOHUH (15-25 % cpenn Bcex ciaydaeB MHTEPCTH-
[IHABbHBIX 3a00J€BaHUN JIETKHWX) C BBICOKUM PHCKOM
neranbHOro ucxoaa [4]. Ilpumepno B 1/3 cinyuaeB or-
MEYaroT JKeITyJOYHO-KUIICUHbIE HAPYLICHUs Kak Mep-
BUYHBIE, TJl€ BEAYIIMM MAaTOTEHETHYECKUM 3BEHOM
SIBJSIETCSl BACKYJIUT, TaK M BTOPUYHBIC, BO3HHKAIOIIHE
Ha (poHE MPOBOIUMON MPOTHBOBOCHIAINTEIHHON Tepa-
nuu [3].

Hepenko wH(bexknnonHple BO30YIUTENN CTaHOBST-
cs Tpurrepamu C3CT. Omnrcana 3THOIOTHIECKAsT POJIb
BHpYyCOB DmiTeitHa — bapp, nuromeragoBupyca, map-
BoBupyca B19V, nooro koponasupyca (SARS-CoV-2)
B DPa3BUTHM CHUCTEMHOM KpacHOW BosyaHku [6, 8];
Bupyca rematuta C — TMpH PEeBMaTOMIHOM apTPHUTE
u cuagpome lllerpena [1]. Mccmemyercs 3HadeHHE
Oeta-reprmecBupyca uenoneka 6 (BI'U-6) B BO3HUKHO-
BEHHM THUPEOHIUTa XallMMOTO, MHUOTEHHOTO CTpell-
TOKOKKa rpymnmnsl A — npu Oonesnn bexuera [5, 7].
Yyactre WH(EKIIMOHHOTO TaTOTeHa B Pa3BUTHH CH-
CTEMHOTO 3a00iIeBaHusl O00YCIIOBJIEHO MOJIEKYIISPHOM
MUMHKpHEH BO30yAMTEINEH, MOMMKIOHABHON aKTHBa-
mueid B-kietok ¢ mocrienyromel BeIpaOOTKO# ayTo-
aHTHUTEJ, ayTOMMMYHHBIX KOMIUIEKCOB, MPOIYKIHEH
TIPOBOCTIATUTEIHHBIX TUTOKUHOB [1].

B kadectBe mpumMepa «HH(MEKIIMOHHOTO» Je0roTa
C3CT npuBoguM 2 KIMHUYECKUX HAOIIOICHUSI.

KNMUHUYECKUE CNYYAU

Habmonenue Ne 1

HeBouka, 13 nert, 3a6omena octpo 30.11 (1-if neHb
0ose3Hu) c moBbIIIeHUs Temnepatypsl o 38,7 °C,
c1ab0CTH, TEPUOANYECKH OTMEYalUCh OONM B K-
BOTE, PEAKOE IOKalulMBaHWe. B TedeHwe nByx mo-
CIIEAYIOIINX HEAENb >KaJo0bl COXPAHSUIUCh, COINPO-
BOXAasACh CXKCIAHCBHBIMU IIOABEMAMU TEMIICPATYPbI
Tena 1o ¢eOpunbHbX 1uepp. Bpauom-meamarpom
ObUI TMAarHOCTHPOBAH OCTPHI pUHOMAPUHTUT, HAa3HA-
YeH KypcC aHTHOAKTEpHaJbHON Tepanuy aMOKCHIINII-

JIUHOM C KJIaBYJTAHOBOW KHCJIOTOW, KOTOPBIH JIeBOYKA
rmojlydana B TeYeHHe 7 JHEW, OJHAKO BHIIICONHCaH-
Hasi CUMITOMAaTuKa coxpansutack. [Ipu amOymaTopHOM
00cJieI0BaHNH, MTPOBEACHHOM Ha 12-i JieHb 0OJie3HH,
B TeéMOrpaMMe OIpeNesIoOCh CHUKEHHE YPOBHS Te-
morobuna (100 1/71), HOpMOLIIMTO3 ¢ HEUTpOPHIIE30M
(75 %), TOBBIIIEHNE CKOPOCTH OCENaHUS IPUTPOIH-
toB (COD) mo 70 mm/u; C-peaktuBHblii 6enok (CPb)
J0 27 MT/1; peHTreHorpaMMa OpraHoOB TPYAHOM KIeT-
ku — 0e3 maronoruu. Ha 13-e cytku 3aboneBanust
B CBSI3M IpoAoJDKaroleics nuxopaakoid no 39.4 °C,
»Karo0aMu Ha BEIPKEHHYIO CIa00CTh, TOJIOBHYIO O0JIb
B JJOOHO-TEMEHHON 00jacTv, 0OJIb B IVIa3ax JIEBOUYKA
OblUla TOCMUTAIM3MpPOBaHA B KIMHUKY JleTckoro Ha-
YUHO-KIMHUYECKOTO LEHTPa HH(PEKIIMOHHBIX OoJe3Hen
denepaabHOTO  MEIUKO-OMOJIOTUYECKOTO areHTCTBa
(®I'bY AHKINB ®MBA) ¢ nrnarao3oM HampaBICHUS:
«OcTtpas pecrimpaTopHas HHPEKIHs ¢ MEHUHTeallbHbI-
MU sBICHUSAMW». [Ipu yTOUHEHMM aHAMHE3a yCTaHOB-
JICHO, YTO B TEYEHHUE MOCIEeTHUX 3 Mec. JIeBOUKy Oec-
TTOKOMJTH TIEPUOTNICCKAE OOIMM B KUBOTE 0€3 UETKOM
JIOKaJIM3alliH, B JTy4e3arsICTHBIX U Ta300€pEeHHBIX Cy-
cTaBax, I'pPyJAHOM OT/eJl€ MMO3BOHOYHHKA, OTMEYaJoCh
MepuonYecKoe MokanuinBanue. M3 anamuesa Ku3HU:
B 2,5 Mec. mepeHecia TPOMOOIUTOIIEHUYECKYIO Myp-
mypy, [0 5 nmeT Habmomajach BpadyoM TeMarojioroM,
3ateM c yueTa cHATa. Jlamee pocia M pa3BHUBajach
MO BO3pacTy, HAJIWYME XPOHUYECKHX 3a00JIeBaHMH,
AJJIEPTUYECKUX peaklui OTpHIIAaeT. 3a JiBa Mecsia 10
HACTOSIIIETO 31M30/1a 3a00JIeBaHUs TIepeHecia HOBYIO
KOPOHAaBHPYCHYIO MH(DEKIIHIO.

[Ipy OOBEKTHBHOM OCMOTpe oOlIee COCTOSIHUE
cpenneit TsokecTd. KoskHbIe TOKPOBBI OOBIYHOW OKpa-
CKH, Ha TIepefHel TOoBepXHOCTH Oexep OmemHast He-
oOWIbHAs TIATHUCTAs CHITb. 3€B THIEPEMHPOBAH.
[epudepuueckue numpoy3ibl HE YBEIUUCHBI JIbI-
XaHHE BE3WKYJIApHOe, XpunoB HeT. TOHBI cepl-
1a siCHble, puTMU4YHBIC. [Ipy OcMOTpe HampsbDKeHHE
1 OOJIE3HEHHOCTh MBI Iier. MeHWHTea bHbIE CUM-
NTOMBI — PUTHIHOCTH 3aTBUIOYHBIX MBI, KepHu-
ra, bpyasuHckoro — orpunarenssble. KimHuyeckue
MPU3HAKU TIOBBIICHUS BHYTPUUSPEITHOTO JIaBIICHHUS
(rumepecre3ns, TOIOBHAS 0O0Jb) OTCYTCTBYIOT. JKWUBOT
MIPU  MMANBIANA  MATKAH, YMEPEHHO OO0JIe3HECHHBIMA
B OKOJIOITYTIOYHOW W TPaBOM IMMOAB3IOUTHON OONACTSX,
CUMITOMBI pa3ipakeHusi OPIOIIMHBI OTpUIATEIbHBIE.
[leuens, cenesenka He yBenuueHbl. PU3NOIOTHYECKHE
OTIIPAaBIIEHUS B HOPME.

B xnmHMYeckoM aHanW3e KPOBH: THIIOXPOMHAS
MUKPOLIMTapHasi aHeMHUs1, BOCTIAIUTEIHHBIX U3MEHEHHH
HeT (tabm. 1). OTMeuanoch yMmMepeHHOE IOBBILIICHUE
CPb, ¢epmeHnTOB NaKkTaTAErUAPOreHas3bl, KpearuHdoc-
¢oxunazer MB (Tabnm. 2). B obmem ananmmze mouw,
KorporpaMMe 0e3 TaToJOTHYEeCKHX M3MEHEHWH.
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Tabnuya 1 / Table 1
[uHaMuKa nokasaTenen KNMHUYECKOro aHanu3a KpoBM NaumeHTkn 13 net C CMCTEMHOW KPacHOM BOJTYAHKOM
Dynamics of hematological parameters of the patient, 13 years old, with systemic lupus erythematosus

Tlokazarenp / Hopma / Juu 6onesnn / Days of disease
Indicator Reference value 13 21 24 30 34 42

Dputporutel, X102/ /
Red blood cells, x10'%/1

T'emorno6un, r/n / Hemoglobin, g/l 110-145 100 104 109 97 92 100

Cpenuuit o6beM sputponnta, ¢/
Mean corpuscular volume, fl

Tpom6GounTsl, x10%/n / Platelets, x10%/1 160-390 380 335 288 211 295 333

JletikoumTer, x10%/m1 /

3,5-4,7 4,31 4,44 4,72 4,06 3,89 4,3

77,0-92,0 71,5 73,9 72,5 70,9 72,2 74,4

White blood cells, x10°/1 4,5-13,5 109 32 6.8 o1 6,6 6,9
Heitrpodwuisl, n/a, % / .

Neutrophils, band, % 0-6 > 7 12 ? 2 13
Heiirpoduisl, c/s, % / Neutrophils, seg, % 35-70 67 70 76 81 72 54
JImmdornutser, % / Lymphocytes, % 24-54 25 21 11 10 22 25
MononuTs,% / Monocytes, % 2-12 3 2 1 0 3 4
CKOpPOCTh OCEaHUsI IPUTPOIIUTOB, MM/4 / 215 12 3 10 31 17 4

Erythrocyte sedimentation rate, mm/h

Tpumeyanue. 11/ — NAJIOYKOSAACPHBIC, C/51 — CEIMEHTOSICPHBIC.
Note. band — banded, seg — segmented.

Tabnuya 2 / Table 2
[O1HaMuKa nokasaTenei 6MOXMMUYECKOTO aHaNM3a KPOBM NALMEHTKM 13 NeT C CUCTEMHOM KpacHOM BOTYAHKOM
Dynamics of biochemical parameters (blood) of the patient, 13 years old, with systemic lupus erythematosus

IMokazarens / Hopwma / Juau 6onesnu / Days of disease

Indicator Reference value 13 21 24 30 34 42
C-peakTuBHBI O6enok, mr/in / C-reactive protein, mg/l 0,0-5,0 29,0 12,1 17,6 423 16,6 5,0
AHagHHaMHHOTpaHC(bepaSa, En/n/ 0.0-40,0 12.0 B 17.0 12.0 B B
Alanine aminotransferase, u/l
AcnapTaTaMH.HOTpaHctbepa:;a, En/n/ 0.0-38.0 25.0 B 30,0 270 B B
Aspartate aminotransferase, u/l
Jlakrarnerunporenasa, En/n / Lactate-dehydrogenase, u/l 195,0—-450,0 501 - 430 432 - -
Kpearundochokunasza, En/n /
Creatine phosphokinase, u/l 0,0-123,0 B B - 93,0 B B
Kpeatundpochokunasa, ppaxuus MB, En/n / B B 3 B
Creatine phosphokinase MB, u/l 0,0-25,0 35,0 140 11,0
Pesmaronmnsiii paxrop, ME/ma /
Rheumatoid factor, ITU/ml 0,0-30,0 12,4 B B 14,3 B B
Amntucrpentonusun-O, ME/mi /
Antistreptolysin-O, IU/ml 0,0-200,0 156,0 B - - - B
AnpbymuH, /1 / Albumin, g/l 38,0-54,0 - - 37,9 35,0 - -
Oo6wwuii 6enoxk, /1 / Total protein, g/l 60,0-83.,0 - - 76,0 70,0 - -
HpOKaJ‘[‘LL[I/I.TOHI/IHOBLII/I TecT, Hr/mi / <0.5 - B B 0.46 - B
Procalcitonin test, ng/ml
Oepputnn, Mxr/an / Ferritin, pg/dl 2,2-18,0 - - 22,0 - - -
Tpancdeppun, mr/na / Transferrin, mg/dl 230,0-430,0 - - 174,0 - - -
}I(ene3q ceiBopoTkH (Fe), MkMounp/m / 8.8-27.0 3 B 3.6 7 7 B
Serum iron (Fe), pmol/l
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Tabnuya 3 / Table 3

Pe3ynbraTbl 3TMONOrMYECKOro 06CnefoBaHUs NAUMEHTKM 13 neT ¢ CMCTEMHOM KPaCcHOM BONYAHKOM
The results of the etiological examination of the patient, 13 years old, with systemic lupus erythematosus

Bo3oyaurens / Pathogen

MeToa IMarHoCTUKH /

Marepuan / Jluu 6onesnn / Days of disease

Diagnostic test Test material 13-21 24-29
PecrtupaTtopusie Bupycst (OPBU cxpun) / OTpunaTtensHo / B
Respiratory viruses (RVI screen) Ma30K U3 HOCO- Negative

Bupycs rpunma A, B / TJIOTKH / OTpHunaTenbHo / 3
Influenza viruses A, B [P/ PCR Nasopharyngeal Negative
swab

SARS-CoV-2 OTpI/IHaTe'JIbHO / 3

Negative
DHTEpOoBUPYCHI / Kposs, kan / OTpunarensHo /
Enteroviruses TP /PCR Blood, stool Negative
BOB, IIMB, BI'i-6 / OTpHUIIATENBHO /
EBV, CMV, HHV-6 [P / PCR Kposs / Blood Negative -
Yersinia pseudotuberculosis, ComHutenbHo/ | OTpUIATENIBHO /
Y. enterocolitica — U®A IgM / EIA 1gM Kpose, / Blood Doubtfully Negative

Yersinia pseudotuberculosis, Y. enterocoli-
tica — cepoBapsl O3, O9 / serovare O3, 09

OTpunarensHo /
Negative

OTpunartensHo /

Salmonella spp. PHI'A / THA Kposs / Blood - Negative
Shigella sonnei, Shigella flexneri — cepoBa- B OTpHunaTenbHO /
pet 1-6 / serovare 1-6 Negative
BakTepunanbHble MaToreHs / BaKTeplgngzgliqecxnn KpoBb, Mmoua / B CrepuiibHO/
Bacterial pathogens Blood, urine Aseptically

Bacterial culture test

Bupyc knenieBoro sHIedanura /
Tick-borne encephalitis virus

Borrelia burgdorferi

Chlamydophila pneumoniae

Mycoplasma pneumoniae

UDA IgM, 1gG /
EIA IgM, IgG

OTpunartenbHo /
Negative

OTtpunarensHo /
Negative

Kposs / Blood
OTpunartensbHo /

Negative

OTpHnaTensbHo /
Negative

SARS-CoV-2

N®DA IgG / EIA IgG

Kposs / Blood - >500 BAU/ml

IHpumeuanue. I111P — nonumepasnas nemHas peakuus; OPBU ckpuH — MyIbTHIIIEKCHAS aHENb Ha maparpunin, PC-Bupyc, puHO-
BHPYC, METAITHEBMOBUPYC, CE30HHBIE KOPOHABUPYCHI, aleHOBUpYC, OokaBupyc; BOb — Bupyc Dmmreiina — bapp; IMB — muTo-
merajnoBupyc; BI'U-6 — Bupyc repneca yenosexa 6; MDA — mmmyHOpepMeHTHBIN aHanu3; [gM — nMMyHOTrnoOynuH kinacca M;
IgG — mmmyHornoOynuH kiacca G; PHI'A — peakius HenmpsAMO#l TeMarrIroTHHALHH.

Note. PCR — polymerase chain reaction; RVI screen — multiplex panel for parainfluenza, RS-virus, rhinovirus, metapneumovirus,
seasonal coronaviruses, adenovirus, bocavirus; EBV — Epstein—Barr virus; CMV — Cytomegalovirus; HHV-6 — Human herpes
virus 6; EIA — enzyme immunoassay; [gM — Immunoglobulin M; IgG — Immunoglobulin G; IHA — indirect hemagglutination test.

[IpoBesieH IMPOKUI CIIEKTP STHOIOTUYECKOTO 00-
cienoBaHus (Tabn. 3), Mo pe3yabraraM KOTOPOTO WH-
(EKIIMOHHBIM areHT BBISBICH HE OBLIL.

BhInonHeHsl: peHTreHorpaMMa MPUIATOYHBIX MMa3yx
HOca — 0e3 MaToJIOTHH, YJIBTPa3BYKOBOE HCCIIE0Ba-
Hue (Y3U) opraHoB OpIOIIHOW TMOJIOCTH — YMEpEH-
Has TeraToOMeraliis, PeakTHBHOE COCTOSHHE IICUCHH;
anexrpokapauorpadus (OKI') — curycoBas apuTMHSIL.
PeGeHok ObLT OCMOTPEH BPauyOM-HEBPOJIOTOM: JTAHHBIX
0 HeHpouH(EKIMH HE TONYyYeHO, IUArHOCTHPOBAH
MHO(ACIHATEHBIN CHHAPOM.

Ha ¢one mpoBoguMoi CUMIITOMATHYECKON TepaTTHH
B TE€UEHHE /7 JHEH OTMeUasiach IMOJOXKUTEIbHAS JTUHA-
MHKa: TIepecTaia JUXOPaauTh, CHIIlb yTracia, TOJOBHAS
00JIb KynMpOBaHA, JIGBOUKA CTajia TOpas/0 aKTUBHEE.
[Tocne kpaTKOBPEMEHHOTO YIYYIICHHsS] B TCUCHUE IO-
caenyromux 10 gHel rocnuTanu3alydyd BHOBbB CTalH
PETHCTPUPOBATLCS TIEPUOANICCKIE TONBEMBI TEMITepa-
TypHl 110 GeOpHIbHBIX NP, BO30OHOBUIUCH KAIOOBI
Ha TOJIOBHYIO 0OJb, OONM B CIIMHE, XUBOTE B OKOJIO-
MyIIOYHOW 001acTH, MPABOM JIy4e3aIrsiCTHOM, Ta300e-
JIPEHHBIX CyCTaBaX, TPYIHOM OT/eJie IMO3BOHOYHHKA.
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Puc. 1. MaumenTtka 13 net. CumnTom 6a604KkM (xapaKTepHbIii ans
CMCTEMHOI KPacCHOWM BOJYQHKM)
Fig. 1. Patient, 13 years old. Butterfly symptom (characteristic

of systemic lupus erythematosus)

B cBsa3u ¢ mosBiieHWEM BTOPOW BOJIHBI JIMXOPAJIKH,
MIPOBOAMIINCE ~ WH(Y3WOHHAS, aHTHOAKTEpHAIIbHAS
Tepanuu: NeQTPUAKCOH B TedeHHe 3 cyT — 0e3 ad-
(exra, cMeHa Ha a3UTPOMHUIMH Ha 3 cyT — 0e3 3 dek-
ta. C y4eroM apTpalruii Ha3HAYCHbI HECTEPOUIHBIC
MIPOTHBOBOCIIANINTENBHBIE CpEICTBA — HOYyHpodeH
mo 200 mr 3 pasa B AeHp mepopanbHO. HecmoTps
Ha MPOBOAMMYIO TEpaIluio, MPOJ0IDKala JTHUXOPAJINTh;
Ha 24-ii neHp OOJIC3HH B KIIMHUYECKOM aHAJN3e KPOBH
MOSIBIJTUCh OTHOCHUTENLHBIA HeWTpoduies, Tokchue-
CKas 3epHHUCTOCTh HEHTPO(DMIIOB. B CHIBOPOTKE KPOBH
YCTaHOBJICHO CHIDKCHHUE MOKa3aTelieid, CBUICTEIILCTBY-
IOUIMX 0 JAeQULUTE jKene3a, COXPaHsIOCh OBBIIICHNE
CPb 1o 3 HOpM IpH HOPMAJIBHBIX IOKAa3aTesAX Mpo-
KanbIuTOHHHOBOTO TecTa (0,46 HI/M).

ITponomKeHHBbIM TUarHOCTUYECKUM TOUCK HE BbI-
SIBUJI ATHUOJIOTUYECKH 3HAaYUMOro martoreHa. OOHapy-
xeHHble [gG K MOBEpXHOCTHOMY IIMKONPOTEHHY S
SARS-CoV-2 cBUAETEIBCTBOBATH O CYOKIMHHYECKU
MIEPEHECEHHOW HOBOM KOPOHABUPYCHOH WH(EKIINH.
[Ipu nposenenun Y3U rojgoBHOTO Mo3ra, peHTI€HO-
rpagumu Ta300ePEHHBIX CYCTaBOB MAaTOJOTHMYECKHX
n3MeHeHuil He 3adukcupoBaHo. KommbrorepHas To-
Morpadusi OpPTraHOB TPYIHOW KIETKH W OpIOIIHOM
MOJIOCTH HE BBISBWJIA TPU3HAKOB OYArOBBIX W WH-
(UIBTPATUBHBIX M3MEHECHUH B JICTOYHON MapeHXU-
Me; OOHapyKeHbl CJUHUYHBIN JTUM(ATUYSCKHN y3el
B IIPaBOM MOAMBIIIEYHON oOnacTu quamerpoM 10 mwm,
He3HaunTeNbHas cruieHoMmeranus. [lo maHHpIM 9XoKap-
muorpadun (9x0-KI') orMedeHo peakTHBHOE PacXoxk-
JICHUE JIMCTKOB TEpHKapja Ha BEPXYIIKE 0 5—8 MM,
WHBIX OTKJIOHEHMH OT HOPMBI He BbLABIEHO. OcMo-
TpeHa XHPYPTOM, IMOBTOPHO KOHCYJIBTHPOBaHA HEBPO-
soroMm: 0e3 TIaTOJIOTHH.

Ha 30-ii nenp 3abomeBaHusl mociue 6 CyT amu-
pexkcuu 3a)UKCUPOBAH HOBBIM IOXBEM TEMIEpaTyphbl
tena 10 39,4 °C, a Taxke TMOSBICHUE Ha MEPEHOCHUIIS
U IIeKaX Y4acTKOB T'MIIEPEMHHM U JIETKOW MacTO3HOCTH,
CoOMpoBOXKIaroIMXcs 3yaoM. Ha cnenyrommii n1eHp oT-
Me4aJloCh HapacTaHWE TMIIEPEMHM Ha JIMLE IO THILY
«KpBITEEB 0aboukm» (puc. 1), TOsBIEHUE HEIPKOU
MATHUCTO-TIANYJIE3HON CHIMM Ha KOHEYHOCTSAX (0O0Ib-
hIe Mo 3aJHel MOBEpXHOCTU PYK), 0e3 KOKHOTO 3yaa.

B remorpaMme oTMedanoch CHMKEHHE IeMOITIO0H-
Ha, OTHOCHUTENBHBIH HeWTpodmies, yckopenune COD.
CPb ¢ napacraanem 10 49 mr/i1. YpoBeHb IUPKYIUPY-
IOIIMX MIMMYHHBIX KOMIUIEKCOB, KOMITOHEHTBI CHCTEMBI
komruiementa C3 u C4 — B mpenenax HOPMaibHBIX
nokasatesneil. MeToqoM UMMYHO()EPMEHTHOTO aHaJH-
3a (UDA) 6pumm BeisiBeHs! [gG x mapBoBupycy B19
mpu orcyrctBuu IgM.

B Tteuenue mocienyromux 5 cyT BbICHIIAHMS CTa-
au OnenHee, Ha TMEpeHOCHIE MPUOOPEIH HUAHOTHY-
HBI OTTEHOK, COXpaHsUUCh cyO(eOpuibpHas Temrie-
parypa, c1abocTh, OOMH B Jyde3aISICTHBIX CYCTaBax.
ITo Oxo0-KI" BbIsIBIEHO HapacTaHUE PACXOXKIACHHUS JIUCT-
kOB mepukapaa 10 8—12 mm. DKI' — 0e3 maronoruu.
[locne koHCynbTanuM Bpada-KapAHOJIOra JUArHOCTH-
POBaH 3KCCYIATUBHBIA MEPUKAPAUT B CTPYKType IO-
muceposzuta npu C3CT ¢ HEOONBIIUM KOIUYECTBOM
KUAKOCTH B mepukapzae (mo 10 mi) 6e3 mpu3HaKoB
HapyUIeHUS! KPOBOOOpAILICHHS.

B cBasu ¢ momospenuem Ha aebrotr C3CT, mocne
KOHCYJIBTAllMM Bpaya-KapJHOpeBMaronora Obul Ipo-
BeJIeH JIa0OpaTOpHBIA CKPUHHUHT ayTOMMMYHHBIX 3a-
OosieBanmii: cucteMHOil kpacHoii Bomdanku (CKB),
JIepMaTOMHO3HUTA.

[Tomyuensl pe3ynbraTbl IMMYHOJIOTHYECKOTO 00Ce-
JIOBaHWS: aHTHHYKJIeapHbId (akTtop (AH®D) Ha xierou-
Hoit e HEp-2 mosemmien o 1 : 20480 ¢ nurorias-
MaTHYECKUM, TPaHY/ISIPHBIM THIIOM CBEUYEHHs (B HOpME
tutp MeHee 1 : 160), oOHapykeHBI aHTUTENa K Oeral-
DIMKONpoTenHy [, aHTWIpuTpOLMTapHBIE aHTHUTENA
K [gG n/umn C3d-KOMITIOHEHTY KOMIUIEeMEHTa, aHTHTEIa
K pubocomam (Ribo P). [Ipyrue anTuHykineapHble aHTH-
Tena, a TAKXKe aHTUTENA K 3KCTparupyeMoMy HyKJeap-
HOoMy aHTHTeHy, [gM, IgG k kapnuonumuHy He 0OHApY-
keHpl. C Mmomo3peHrneM Ha AeOI0T CHCTEeMHON KpacHOM
BOJTYAHKM JICBOYKA Obla IepeBefieHa B MPOQHIBHBIN
CTaloHap, IJe AuWarHo3 Obul moarBepxkaeH. Ha done
Tepanuy DIIOKOKOPTUKOCTEPHOAaMU U MUMYHHOCYIpEC-
CHBHBIMHM TIperaparaMM OTMeYajach IOJIOKUTEIbHAs
KIIMHUAKO-JTA00paTopHasi AMHAMHUKA.

Haomonenne Ne 2

JeBouka, 5 nert, 3a0onema 28.06 (1-i geHp Oones-
HHU), KOTJa TOSIBUJIACH BE3UKYJSIPHAs ChIIIb Ha KOXKE
B 00J1aCTU JIOKTEBBIX CYCTAaBOB, C JAJbHEUIIMM pac-
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Puc. 2. Mopdonorus u nokanusaumsa CbinuM Ha KOXXe KOHEYHOCTE! NpU IOBEHUNbHOM AEPMaTOMMO3UTE 5-neTHei nauMeHTKn
Fig. 2. Morphology and localization of rash on the skin of extremities in juvenile dermatomyositis of the patient,

5 years old

MMPOCTPAHEHWEM DIIEMEHTOB Ha HW)KHHE KOHEYHOCTH,
quiio. C 9-ro no 14-i aHM 00JIE3HU PETHCTPUPOBAIIUCH
€XEHEeBHOE TOBBIIIEHUE TeMmieparypsl 1o 39,2 °C
(4 momgpema B cyTku), adThl B POTOBOH IOJIOCTH,
CHIDKEHHUE amlIeTuTa, Nepuoudeckne OOl B Kolle-
HSX, XUBOTE. AMOYIaTOPHO OCMOTpEHA IEeIUaTPOM,
B TeUeHHE 2 JHEW Mojydvaja aMOKCHUIWUIMH C KIIaBy-
JIAHOBOM KHCJIOTOW. B CBsI3M ¢ coxpaHeHHEM >Kaynol
Ha 15-i1 nenp Oones3Hu rocrnutanusuposana B PI'BY
JHKIMb ®MBA. Panumii anamHe3 0e3 0coOeH-
HOCTEH; CeMEWHBIH: y Marepu U O0alyIIKd ayTOMM-
MYHHBIA THPEOUIUT. DTHIEMHOIOTHUSCKUN aHaMHe3
HE OTSTOILICH.

[Ipu mocTymieHnn COCTOSIHUE PACLEHHUBANIOCH KaK
CpemHel TSHKECTH, MPEebABISUINCEH KAIOObl Ha TIOBHI-
HICHUE TEMITePaTyphl, Chilb. [Ipn 00bekTHBHOM 00CITE-
JOBaHMH Ha MOMEHT MOCTYIUICHUS: HA (hoHE OOBIYHON
OKPAacKH KOXKHBIX MOKPOBOB B 00JacTH pasrudarelib-
HOW TTOBEPXHOCTH IIOKTEBBIX CYCTABOB BBISBIISIIHCH
OOWJIbHBIE TAITyJIe3HbIC AIIEMEHTHI, KOPOUKH; Ha JIUIIE,
yiIax, KUCTAX PYK, JaJIOHSX, THUIBHON MOBEPXHOCTH
CTONBI €IUHUYHBIC MamyJibl, HA CIIMHE HespKas Mell-
KOIISITHUCTAsI ChINb 03 CIUSIHUSA M KOXKHOTO 3yna. Bu-
3yaJIbHO CyCTaBbl KOHEYHOCTEH ObUIM MHTAKTHBI. 3€B
SIPKO THIIEPEMUPOBaH, aThl HAa CIIM3MCTOH 000JIOYKE
S3bIKa, HWKHEH TyObl, mpaBod IeKkd. MUHIAIUHBI
He yBenuueHbl, Haiera HeT. llepudepuueckue aum-
(oy3nbl WIEHHON TpyInbl €OUHUYHBIE, MEJIKHE, 0e3-
Oore3HeHHbIe, dMacTu4Hble. [lo ocTampHBIM OpraHam
u cucreMam 0e3 ocobOeHHOcTel. Pesynbrarel jabopa-
TOPHOTO W MHCTPYMEHTAJIBLHOTO 00CIeNOBaHMS MpPEa-
cTaBiieHbl B Ta0d. 4. B kiIMHUUYECKOM aHaiIM3e KPOBU
orMedanoch yBemmuenne COD mo 25 mwm/4. Ocrans-
HBIE TIOKAa3aTely OOIIEKINHIUYECKUX WCCIIeTOBaHIH
ObulM B mpejenax HOpMbL [Ipu sTHOMOrHUYECKOM 00-
ciaenoBanuu metogoMm I[P momyudeHsl oTpularensb-
Hble pe3ynbrarsl. [IpoBenensl nH(Y3MOHHAS, MPOTHU-
BOBUpPYCHas (CBEYHM peKTaJbHBIE C HHTEp(HEepoOHOM

anbda-2b), cumnromaruueckas tepanus. Ha 3-u cyr-
KU TOoCIuTaJIu3aluy OoTMcHajJaacCh IIOJOXKHUTCIbHAA OU-
HaMHKa ¢ HOpMaJlM3aliel TeMmeparypsl U 0e3 IOsB-
JICHHWS HOBBIX SJIEMEHTOB ChINM. J[eBouka BhIUCaHA
C YAy4ILICHUEM.

Cnyctst 2 gHst mocne Beinmucku (21-6 jgeHs 0o-
JIe3HH) BHOBb OTMEYajiach EXKEIHEBHAs JIMXOpalKa
no 38,2 °C, mpeuMyLIECTBEHHO B BeEUEpHEE BpeMms,
MOSIBUINCH OOJIC3HEHHbIC KOXKHBIC BBICHIIIAHMSA HA KO-
JeHsxX (mamylisl ¢ TOCIeRyIomuM  (OPMUPOBAHHEM
MOKHYTHS U Kopouek). K 23-my aHto 6one3nn oOHapy-
JKEHBbI HOBBIE a)Thl B POTOBOH MOIOCTH. AMOYIaTOpPHO
OCMOTpEHA IEANaTpPOM, 3aIllo[03pPEH I'ePIEeTUUCCKUN
CTOMATHT, B CBSI3U C 4YeM HauaT IpPUEM IEPOPAILHO
alMKJIOBHpa, cycrieH3uu lepukcuma — 0e3 sddexra.
Ha 28-ii neHp Oolle3HW NpPHU TOBTOPHOM TOCTHTAIIH-
3alMM BO BPEMSl OCMOTpa OTMEUAIMCh Ha pas3ruda-
TEJIbHOW MOBEPXHOCTHU JIOKTEBBIX, KOJICHHBIX CYCTaBOB
BO3BBILIAIOLINECS HICTYIIAINECS CIUHUYHbIC MAIyJIbl,
cnuBaromyecs: B Ok (Ha KOJCHSX MOKPHITHI (y-
KOPIIMHOM), Ha THUIBHOW MOBEPXHOCTH KHUCTEH M CTOM
B IPOCKUMHU (pajlaHT CyCTaBOB — MEJIKHE Haryibl 0e3
KOXHOTO 3yaa (puc. 2). KpymHble ¥ MeNKue CyCTaBbI
KOHEUHOCTEH CUMMETPUYHBI, KO’Ka HaJ HUMU HOP-
MaJIbHOM OKpacku M Temmeparypsl. IIpn axkTUBHBIX
JIBIDKEHHAX OTMedajach OOJE3HEHHOCTh B 00JacTH
NaJbLEB NpaBOl PyKU. AKTHBHBIC U NACCHUBHBIC JBU-
KeHHS B JIPYTHX cycraBax Oe3z0oie3HeHHB. B 3eBe
JeTKas THIePeMHUs, eIUHUYHBbIC a(Thl Ha CIM3HCTOM
o0omnouke HWKHeH ryObl. [lo ocrajibHBIM OpraHam
U cucteMaM 0e3 OTpUIATeNbHOM AWHAMHKH. 3a Bpe-
MSl TOCIUTAIU3ALMU PETHCTPUPOBAIN  EKEIHEBHYIO
JUXOPajKy, 4alle B BEUepHEee, HOUYHOE BpeMs, Oonu
B KOHEYHOCTSIX, XKMBOTE, HOBbIe a()TO3HBIC DIIEMCH-
Thl Ha CIU3UCTOW OO0OJIOYKE HIDKHEHW TyOBl, SI3BIKE,
MOSIBJICHUE MEJIKOIISITHUCTOM CBIMM Ha Juue (Ipe-
NMYLIECTBEHHO Ha ILEKaX, BEPXHUX BEKax, YIIHOH
paKOBHUHE).
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Tabnuya 4 / Table 4
Pe3synbraThl 06CcnenoBaHMs NaUMEHTKM 5 NeT C HOBEHU/IbHbIM LepMaTOMMO3UTOM BO BpeMS rocnutanu3aunii B Jetckui
HaYYHO-KJIMHUYECKUIA LEeHTP UHPEKLMOHHbIX 6one3Hen
The results of the examination of the patient, 5 years old, with juvenile dermatomyositis, during hospitalizations in the
Pediatric Research and Clinical Center for Infectious Diseases

1-1 rocniuranuzanus (15-18-it nuu 2-s1 rocnutanuzanus (28—44-it nuu
IMokasareuns / Indicators 6one3un) / The first of hospitalization 6ose3nn) / The second of hospitalization
(15—18 days of disease) (28—44 days of disease)
Knunnveckuii aHaiu3 KpoBu / RBC4,42; HGBI119; PLT 252; WBC73; NEU: | RBC4,62; HGB127; PLT 221; WBC4,6; NEU:
Clinical blood analysis /1 3, ¢/1 63; LYM 32; MONI1; COD 25 /a1, ¢/a 79; LYM 14; MONG6; COD 26

AJIT 41; ACT 86; JIIT 1088; CPB 2,6;

P® 11,7; KOK 112; KOPK MB 31; obumit

Genok 69 / ALT 41; AST 86; LDG 1088;
RF 11.7; CPK 112; CPK MB3I;

Buoxummnuecknii ananus xposu /

Biochemical blood analysis AJIT 24; CPB 1,5 / ALT 24; CRP 1.5

Nmmysorpamma / Immunogram - IgA 0, IgM 0,9, IgG 12,4
OO6mwuit ananu3 moun / be3 BocmaauTeNbHBIX N3MEHEHHH / be3 BocnaauTeNbHBIX U3MEHEHHUH /
Common urine analysis No signs of inflammation No signs of inflammation
Komporpamma / Be3 BocmanuTenbHBIX U3MEHEHUH / Be3 BocrmanuTenbHBIX M3MEHEHUH /
Coprogram No signs of inflammation No signs of inflammation

ITLIP xpoBu na PHK suTepoBupycos /

PCR blood: RNA Enterovirusis OTtpunarensHo / Negative OTtpunarensho / Negative

TIL[P oTxensieMoro u3 HOCOTJIOTKH

Ha peCHupaTopHbIe BUPYCHI /

PCR nasopharyngeal swabs: RNA/DNA
respiratory viruses

OTtpunatensho / Negative -

N®A kposu: IgM x Bupycy npocToro
repreca 1-ro, 2-ro THIOB, TAPBOBUPYCY
B19, 1gM, 1gG Mycoplasma pneumoniae,
Chlamydophila pneumoniae /

EIA blood: IgM Herpes simplex

viruses 1, 2 types, Parvovirus B19, IgM,
1gG Mycoplasma pneumoniae,
Chlamydophila pneumoniae

- OTtpunarensHo / Negative

DrekTpokapauorpamma /

Electrocardiography Bes maromoruu / Without pathology Bes maromoruu / Without pathology

Oxokapauorpagus / Echo-cardiography - Bes maronornn / Without pathology

Dnektponeiipomuorpadus /

Electroneuromyography - Bes maronornn / Without pathology

YJ'ILTpa3ByKOBOG HUCCIICIOBAHUC

OpraHOB OPIONIHON MOJOCTH / PeakTUBHBIC U3MEHEHUS TICUCHU /
Ultrasonography of the abdominal Reactive hepatitis features
organs

Ipumeuanue. RBC — spurporutsl, X10'%/m; HGB — remorno6us, r/it; PLT — tpom6orutst, X10%/m; WBC — neitkorutsr, x10%/1;
NEU — HelTpoduIIbL: 11/ — manodkosaepusbie, %, ¢/s — cermeHTosiepHbie, %; LYM — numdponutsr, %; MON — MoHOIUTEHL, %;
COD — ckopocTh ocenanus H)puTporuTos, Mm/4; AJIT — anannnamuHoTpancdepasa, En/m; ACT — acmapraramunoTpancdepasa, Ex/m;
JIAT — nmaxratnernaporenasa, En/m; CPb — C-peaktuBHEIi O6enok, mr/a; PO — peBmatonausii dpakrop; KOK — kpearnndoc-
¢oxnnaza, En/n; KOK MB — kpearuadochokunaza MB, En/n; obmwmit 6enok, r/im; [P — mommmepasHas nenHas peakiius;
PHK — pubGonyknennoBast kucimora; MDA — wuMmMmyHOpepMEeHTHBIH aHamm3; [IgA — uMMyHOrnoOynmH kiacca A, T/
IgM — ummyHOTIIOOYIMH Kitacca M, r/i; IgG — ummyHOTITOOYMMH Kitacca G, r/n

Note. RBC — red blood cells, x10'%/1; HGB — hemoglobin, g/l; PLT — platelets, x10%1; WBC — white blood cells, x10%1;
NEU — neutrophils; LYM — lymphocytes, %; MON — monocytes, %; ALT — Alanine aminotransferase, u/l; CRP — C-reac-
tive protein, mg/l; LDG — Lactate-dehydrogenase, u/l; RF — Rheumatoid factor, IU/ml; CPK — Creatine phosphokinase, u/l;
CPK MB — Creatine phosphokinase MB, u/l; total protein, g/l; PCR — polymerase chain reaction; RNA — Ribonucleic acid;
DNA — Desoxynucleic acid; EIA — enzyme immunoassay; IgA — Immunoglobulin A; IgM — Immunoglobulin M;
IgG — Immunoglobulin G.
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Pesynbrarel o0ciieioBaHusl BO BpeMsi BTOPOW TO-
COMTAIM3aUMHN OpeacTaBieHs! B Tabn. 4. Ilpu nocty-
IUIEHUM B KJIMHUYECKOM aHAJIN3€ KPOBM COXPAHSIIACh
yckopenHass COD. B OHOXUMUYECKOM aHaln3e KPOBHU
3adukcupoBanbl yBenuueHHble 3HaueHust JIIAT, ACT
u KOK-MB. B nporennorpamme oTMeyasoch MOBBI-
menne ¢paknun aabda-rmodymuHoB (13,5 /1) u cHu-
)keHue Oera-ppakmum (5,7 T/7); raMMa-TIOOYIUHBI
(11,9 r/n) u aneOymun (37,8 r/1) B nipeaenax HOPMBI.
Koarynorpamma 6e3 maroioruu. B ummyHOrpamme
BBIABIICHO CHIDKeHHME IgA Ha ¢one mosbimenus IgG.
BepudummposaTs 3THOJIOTHIO 3a00JIEBaHUS CEPOJIO-
TUYECKUMH MeTogamMu He yaanochk. Ha Y3U opranos
OpIOLIHON TOJIOCTH BU3YaJU3WPOBAINCH PEAKTHBHBIC
WU3MEHEHUs TEeYEHHU.

Ha ocHOBaHMM KJIMHMKO-aHAMHECTHUYECKUX (M-
TeTbHAs JHUXOpaaka, 0e3 3¢ddeKkra Ha MPOBOANMYIO
MIPOTHUBOBHUPYCHYIO, aHTHOAKTEPHAIIbHYIO Teparuio,
MUAITHYECKHH CHHIPOM, peUUIuBUpYIoHe adTo3-
HBIE 3JIEMEHTHI Ha CIIM3UCTON POTOIIOTKH, BBICHIITAHUS
B MPOEKIHUH MEX(aTaHTOBbIX, JIOKTEBBIX M KOJEHHBIX
CyCTaBOB, JIUIIE), MAPAKIMHUYECKUX JAHHBIX (TIOBHI-
menue yposueir COQ, JIAI, ACT, KOK-MB) 3anozo-
3peH 1e0I0T CHUCTEMHOro 3a00JIeBaHUSl COEAUHHUTENb-
HOW TKaHW — IOBEHWJIBHBIN JIepMaTOMHO3UT. PeOeHoK
ObUI IPOKOHCYIBTHPOBAH BPauyOM-KapIHOPEBMATOJIO-
rOM, PEKOMEHJIOBaHO O0O0CIe/oBaHNE HAa ayTOMMMYH-
Hyto naHens: AH® na knerounoit auaun HEp-2 mo-
BbIIeH 10 1 : 640, onucaH AaepHBIA TPpaHyISIPHBINA THI
cBeueHus. Anturena kK apycnupansHod JIHK kmacca
IgG m mmTommasMe HeEHTpoMIIOB HE OOHApPYKEHEI.
B B3 c BepoATHBIM TEUEHHEM ayTOMMMYHHOTO
3a00eBaHMsl, JIeBOYKAa IEpeBeAcHa B NPOGUIbHBIN
CTallMOHAp, TI€ JHArHO3 IOBEHHJIBHOIO JIepMaTOMHO-
3urta OblI moaTBepkaeH. IIpoBeneH Kypc Tepanuu cu-
CTEMHBIMH TTTIOKOKOPTHKOCTEPOHUIaMHU (TIPEITHU30JIOH )
U LUTOCTAaTHKaMH (METOTpeKcaT) ¢ TOJIOKUTEIbHOM
KIIMHUKO-JIa00PaTOPHON TMHAMUKOH.

3AKNTIOMEHUE

[IpuBeneHHbIe KIMHUYECKUE HAOMIONEHUS JeMOH-
CTPUPYIOT CIIOKHOCTH, C KOTOPBIMU MOXET BCTPEUATh-
Csl KIIMHUIMCT TIPH MpoBeacHuH U depeHIINaTBHOTO
JMarHO3a MEXIy WHQEKIIMOHHOM M HEHMH(EKIMOH-
HOM TIPHUPOION HMMEIOIIHMXCS KIMHUKO-T1a00paTOpHBIX
nposieieHui. [IpuHuMas BO BHUMaHHME 3aBUCHUMOCTh
teuernst U ucxomoB C3CT 0T CBOEBPEMEHHOCTH
CHEeIU(PUUSCKOW Tepanuu, HEOOXOJUMO TOBBIIIATH
HACTOPOJKEHHOCTh Bpadei-WH(PEKIIMOHUCTOB U TIe/H-
aTpoB K JaHHOU TpoldieMe.

OOMOJMIHNTENbHAA NHOOPMAL NS
Bxiax aBTopoB. Bee aBTOpBEI BHECHH CYyIIECTBEHHBIN
BKJaJ B pa3paOOTKy KOHIICIIIMH, HPOBEACHHE HCCIIEI0Ba-

HUSI M TIOATOTOBKY CTaTbH, MPOWIN U 0100pmIN (PHHAIBHYIO
BEPCHIO Tepe] MyOnuKaiyei.

KoH(uukT MHTepecoB. ABTOpBI JEKIApUPYIOT OTCYT-
CTBUC SBHBIX M IIOTCHIHAJIBHBIX KOH(I)J'II/IKTOB HUHTEPECOB,
CBSI3aHHBIX C IyONMKalued HacTOsIIel CTaTbhu.

Hcrounuk ¢uHaHcupoBanusa. ABTOpBl 3aABISIOT
00 OTCYTCTBHMM BHEIIHETO (DMHAHCHPOBAHMUS IIPU TIPOBEJE-
HHUM HCCIIEIOBAHMS.

HNudpopmupoBanHoe corjiacme Ha MNYOJIHKALHUIO.
ABTOpPBI MOTYYUIIN MHCbMEHHOE COIVIaCHE 3aKOHHBIX Hpea-
CTaBUTeENCH MalMeHTa Ha MyOJNKalWI0 METUIWHCKHX JIaH-
HBIX U (oTorpaduii.
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OCOBEHHOCTM KULLEYHON MUKPOBUOTbI
NP1 XPOHNYECKOM NMUEJIOHE®PUTE Y NAUMEHTKN C CUHAPOMOM
MAMEPA - POKMTAHCKOIO - KIOCTHEPA - XAY3EPA

C.H. NarytuHa, 0.C. Ckypatosa, N.A. Ynxkos, A.A. 3yiikosa, A.C. Kypry3osa, E.FHO. EcuHa,
N.C. OobpbiHuHa, [.A. MapTbiHeHko, K.[. CamkoB
BopOHEXCKMI rocyaapCTBEHHbIA MeAULMHCKUIA YHUBepcuTeT uM. H.H. bypaeHko, BopoHex, Poccus

Ana yumuposarus: NarytuHa C.H., CkypatoBa O.C., Yukkos [M.A., 3yikosa A.A., Kyprysosa A.C., EcuHa E./O., [obpbiHuHa WU.C.,
MapTbiHeHko [.A., Camkos K.[. OcobeHHOCTVM KWLIEYHOM MMKPOOMOTbI MPU  XPOHUYECKOM MUeNoHedppuTe Yy NaLMEHTKM
c cuHapomom Maitepa — PokuTaHckoro — KioctHepa — Xaysepa // Meamatp. — 2023. — T. 14. — Ne 3. - C. 139-146.
DOI: https://doi.org/10.17816/PED143139-146

AHHOTAUNA

CuHpgpom Maviepa - PokuTtaHckoro — KiocTHepa — Xaysepa — 3TO BPOXAEHHAs aHOManus pa3BUTUS KEHCKOM penpoayKTUB-
HOM CUCTEMBI, CYLLHOCTb KOTOPOW COCTaBAsS€T HAapyLleHWe BHYTPUYTPOOHOro pa3BUTUS MIOIEPOBbIX MPOTOKOB, 06YC0BAU-
BaloLL,ee MOMHYI0 anaasuio Bnaranmwa n Matku. OTKNOHeHWe npeacTaBnset coboi TOTaNbHOE UMK Xe YaCTUYHOE OTCYTCTBME
MaTKW, AIBYX BEPXHWX TpeTeil Braranuila, Yalle BCero B COMETaHWM C Pa3fIMYHbIMW aHOMANUIMU OPraHOB U CUCTEM, TaKUX
KaK BblAeNUTeNbHas, cepaeyHo-cocyamcTas. B HacToswee BpeMs NpUUMHbl BOSHUKHOBEHWUS AAHHOW MaToONOrMKU A0 KOHLA He
u3yyeHsbl. 1o AaHHbIM BceMUpHOI opraHusaumm 34paBoOOXpaHEHMS, MPOLEHTHOE COOTHOLWEHWE HACNeACcTBEHHbIX (akTopoB
HapyLeHWs BHYTPUYTPOOHOro pa3suTusa cocTaBnseT npumepHo ot 10 no 25 %. M3BecTHO, YTO MaLMEHTKU C AAHHOM NaTono-
rmen 4acTo CTpaAatoT 3aboneBaHNIMM MOYEBbILENUTENbHOW CUCTeMbl (MMenoHedpuT). XpoHuyeckune nuenoHedpuTbl SBASIOT-
CSl pacnpoCTpaHEHHOW NaTonoruei B Nt060i BO3pacTHOM KaTeropuu BCeAcTBME M3ObITOYHOrO pocTa bakTepuanbHoi ¢haopbi.
OcHOBHbIM BO36yOMTENEM, Yalle BCEro, CTAaHOBATCS MpencTaBUTENM KULIEeYHOW MUKpobuoTsl (Escherichia coli, Enterococcus,
Staphylococcus). OnpeneneHve poaoBMAOBOr0 COCTaBa KMLWEYHOM MUKPOBMOTbI MOXET CAYXWUTb OAHUM U3 AUATHOCTUYECKUX
NPU3HAKOB, CNOCOOCTBYIOLWMX CBOEBPEMEHHON KOPPEKLMM OCHOBHOWM Tepanuu. lNpencTaBNeHHbIA KAMHUYECKMIA cryyai
[LeMOHCTpUpPYeT U3MeHeHne BMopa3Hoobpasms KULWEYHON MUKPOOMOTbI y MaLMEHTKM C CMHAPOMOM Maiepa - PokuTaHcko-
ro - KioctHepa — Xaysepa, 4To Bie4yeT 3a cob0i CBOEBPEMEHHYK KOPPEKLUI CXEM NIeKapCTBEHHOM Tepanuu B OTHOLIEHWUM
XPOHMYECKOro nuenoHeppuTa U AOCTUXKEHWUIO peMUCCUMU. TakuM 06pa3oMm, n3yyeHne M3MEHEHUs COCTaBa MUKPOGDIOpbl Ku-
LWeYyHUKa MOXEeT CTaTb HOBbIM KPUTEPUEM B AMArHOCTMKE U JIeYeHMU OAHHOro 3aboneBaHUs Ha paHHMX 3Tanax.

KnioueBbie cnoBa: M1KpobMoTa KMLWEYHMKA; CMHAPOM Maliepa — PokuTtaHckoro — KiocTHepa — Xay3epa; 16S pPHK-cekseHnpoBaHue;
ponoBuaoBoe 61opasHoobpasme.

Moctynuna: 11.04.2023 Opobpena: 17.05.2023 Mpunsra k nevatu: 30.06.2023
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FEATURES OF INTESTINAL MICROBIOTA IN CHRONIC PYELONEPHRITIS
IN A PATIENT WITH MAYER-ROKITANSKY-KUSTNER-HAUSER SYNDROME
Svetlana N. Lagutina, Olga S. Skuratova, Pavel A. Chizhkoy,

Anna A. Zuikova, Anastasia S. Kurguzova, Elena Yu. Esina,

Irina S. Dobrynina, Daria A. Martynenko, Kirill D. Samkov

N.N. Burdenko Voronezh State Medical University, Voronezh, Russia

For citation: Lagutina SN, Skuratova OS, Chizhkov PA, Zuikova AA, Kurguzova AS, Esina EYu, Dobrynina IS, Martynenko AS, Samkov KD.
Features of intestinal microbiota in chronic pyelonephritis in a patient with Mayer-Rokitansky—Kustner—Hauser syndrome.
Pediatrician (St. Petersburg). 2023;14(3):139-146. DOI: https://doi.org/10.17816/PED143139-146

ABSTRACT

Mayer-Rokitansky-Kiistner-Hauser syndrome is a congenital anomaly in the development of the female reproductive
system, the essence of which is a violation of the intrauterine development of the Mullerian ducts, causing complete
aplasia of the vagina and uterus. Deviation is a total or partial absence uterus, two upper thirds of the vagina, most
often in combination with various anomalies of organs and systems, such as excretory, cardiovascular. Currently,
the causes of this pathology are not fully understood studied. According to the World Health Organization, the percent-
age of hereditary factors intrauterine development disorders is approximately 10 to 25%. It is known that patients with
this pathology often suffer from diseases of the urinary system (pyelonephritis). Chronic pyelonephritis is a common
pathology in any age group due to excessive growth of the bacterial flora. The main causative agent, most often,
are representatives of the intestinal microbiota (Escherichia coli, Enterococcus, Staphylococcus). Determination of the
genus and species composition of the intestinal microbiota can serve as one of the diagnostic signs that contribute
to the timely correction of the main therapy. Presented clinical case demonstrates a change in the biodiversity of the
intestinal microbiota in a patient with Mayer-Rokitansky-Kustner-Hauser syndrome, which entails timely correction
of drug therapy regimens in relation to chronic pyelonephritis and achieving remission. Thus, the study of changes
in the composition of the intestinal microflora can become a new criterion in the diagnosis and treatment of this
disease at an early stage.

Keywords: intestinal microbiota; Mayer-Rokitansky-Kustner-Hauser syndrome; 16S rRNA sequencing; generic biodiversity.
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BBEOEHUE

Cunnpom Maiiepa — Pokutanckoro — KioctHe-
pa— Xayzepa (MPKX) — penkas TeHeTHYECKas
MATOJIOTUS JIETCKOTO HACEJeHHs, XapaKTepu3ylolla-
sCA TOTAJIBHOM arula3ueil MaTKh C HaJlM4MeM JIBYX
PYAMMEHTHBIX POTOB, OOBEIUHEHHBIX MEXKIy CO00M
MIEPUTOHEATFHON CKIIAJIKOM, HEJOpPa3BUTHEM MaTod-
HBIX TPyO W BiIarajuina, HO MPU 3TOM C HOPMaJbHBIM
(GyHKIMOHMpOBaHUEM SHYHHUKOB. [laHHOe 3aboieBa-
HUE pPa3BUBACTCA y JKEHIIMH C HOPMAaJbHBIM KapH-
orurnioM (46,XX) BCIEICTBUE aHOMAJIHH Pa3BUTHA
MPOTOKOB Miromiepa, HacieayeTrcss M0 ayTOCOMHO-
JOMHHAHTHOMY TuIy. B cTpykType o06meir 3abo-
JIEBaEMOCTH JaHHBIM CHHIPOM BcTpeuaercss B 4 %
cinydaeB. Yamie Bcero y TakuxX MAalMEHTOB IMOpa-
JKAETCs TOJIBKO 3aJHsIs 4acTh MIOJUIEpOBAa IMPOTOKA
¥ HE BCTpPEYAeTCs COMYTCTBYIOIIMX TOPOKOB B pas-
BUTHH JApPYyTruxX opraHoB. OmgHAKo B CBSA3U C Pa3BH-
THEM JHUCTPOPUYCCKUX H3MEHEHHH B ACTPOrcH3a-
BUCHUMBIX CTpPYKTypax (yperpa, MOYEBOH Iy3BIPh)
TIOBBIMIAETCS PUCK PAa3BUTHSA YPOTCHHUTAIBHBIX pac-
crpoiicTB. [ToMrUMO 3TOTO, BCIIECTBUE MOCTOSHHOTO
BO3/ICUCTBUSI arpeCCUBHON KHIIEUHOU (aopsl (B TOM
YHCJIe TATOTCHHBIX MTaMMOB Escherichia coli) yBe-
JUYMBAETCS YacTOTa BO3HMKHOBEHHS XPOHHYECKOTO
IIACTHTA W THenoHedpuTa. JlanHas maronorus 3a0o-
JIEBaHUS MOYCBBIICIUTEIBHON CUCTEMBI BCTPEUAIOTCS
B 20 % cmyuaeB [1].

B mnacrosiiiee BpeMs A MOCTAaHOBKH JUAarHos3a
nueloHe(pprUTa HCIONB3YIOTCS CIEAYIONHE METOIBI
uccnenoBanus: oomuii ananu3 kposu (OAK), obmmii
ananu3 mouu (OAM), moceB MOUYM HA yCJIOBHO-IIATO-
TeHHYI0 (QIIopy, yabTpa3BykoBoe uccienoBanue (Y3U1)
nouek [8, 13]. IlockonbKy y HauMEHTOB C CHHIAPO-
MoMm MPKX B moceBe Mo4H B OONBIIMHCTBE CITy4aeB
obOHapyxuBaetcs kumeuHas ¢iopa (E. coli), kotopas
SIBJISICTCS. OCHOBHBIM TPUTTEPOM PA3BUTHUS IHEIO-
He(dpuTa, TpeOyercs MccienoBaHUE Kaja Ha MUKPO-
neisaxx. Takoll MeTol HCCIEI0BaHUSA HEIOCTATOYHO
TOYHBIM, TaK KaK HE CIOCOO€H BBIABIATH HEOOXOIM-
MBIH CIIEKTP YCIOBHO-TIATOTEHHBIX IITAMMOB, B TOM
yuciie E. coli, Klebsiella u npyrux MUKpOOpraHus-
MOB, MO3TOMY aKTyaJbHBIM OCTAE€TCsA BOIPOC IOUC-
Ka HOBBIX PAaHHUX JMArHOCTHYECKUX KpUTEpHUEB [6].
Hcnonb3oBanne meroma 16S PHK renermueckoro
CEKBCHHPOBAHUS KHUIICYHONH MHUKPOOHMOTHI CIIOCOOHO
O0onee MH(DOPMATUBHO OTpakaTh POIOBUIOBOE OHO-
pazHOOOpa3ne KHIEYHOH MHUKPOOHOTHI, YTO BIEUET
3a co00¥f CBOEBpEMEHHOE HAa3HAYEHUE JIEKAPCTBECHHOM
Tepanuu. J|aHHBIH METON SIBISICTCS HEWHBA3UBHBIM,
0oJiee YYyBCTBUTEIBHBIM, CIEHU(DUUHBIM B OTHOIIE-
HUUW KUIICYHBIX MITAMMOB U HEOOXOIUM JIJIsi UCTIONb-
30BaHMSI B JMArHOCTUKE JAaHHBIX [ATOJOTHYECKUX
COCTOSIHUH.

KNMHUYECKUA CNYYAN

[larmentka, 15 mer, B 2021 . oOparmnack kK Bpa-
qy oOIel MpakTUKH (CeMEHHOMYy Bpady) C kKajooOa-
MU Ha TSHyIMEe OO0NM B OOJACTH MOSCHUIIBI, Ipe-
MMYIIECTBEHHO CIIpaBa, IOBBIIICHHE TEMIIEPATyPhI
o 38,3 °C, ydamnieHHOe Moyenciyckanue (mo 12 pa3
B CYTKH), HEMOTHBHPOBAaHHYIO CIIA00CTh, CHIDKEHHE
paboTOCTIOCOOHOCTH. YXYAIICHHE COCTOSTHUS CBSI3BIBA-
€T C MEePCHECEHHBIM HaKaHyHE CTPECCOM.

AHaMHe3 3a0o0JieBaHUs: cyHTaeT ce0s OONbHOMI
B TEUCHHE 7 JIET, KOTla BIIEPBBIC CTalIH OECITOKOUTH
00u B 00JaCTH TOSCHHUIBI. bBUIM MpoBeneHbI J1abo-
PATOPHO-UHCTPYMEHTAIbHBIC METOIBI MCCIICIOBAHUS:
OAM — neiikouuTypust (64 KIET./MKII), IPOTCHHYPHSI
(3,2 t/m), 6axrepuypus (10° KOE/mi); OAK — netiko-
uto3 (12,1 - 10/1); yBenuueHne CKOPOCTH OCEIaHUs

spurporutoB (COD) — 38 MM/4; OMOXUMHYECKHIA
anamu3 kpoBu: C-peaktuBHbli Oenok (CPB) —
23 Mr/m; TOCeB MOUYM Ha MHUKPO(IOPY — BBISBICH

POCT YCIIOBHO-NTATOT€HHON MUKPOOHOM (utopsl (E. coli,
Enterococcus); Y3WU: npuzHakun AuQQPy3HBIX H3Me-
HEHU, pacIIUPEHHUE YallleYHO-IOXaHOYHOM CHUCTEMBI
cnpaBa. B pesynbrare ObLT yCTaHOBJIEH JHArHO3:
«OCTphlli HEOOCTPYKTHBHBIM MPABOCTOPOHHUI MHe-
noHedput». Haznauena antubaxkrepuaibHas, CUMITO-
MaTHYeCKas Tepamus C IOJOKHTEIbHBIM 3(hHEeKTOM.
Crycts 2 Mec. BBINIEYKa3aHHBIE KaloOBl TOBTOPH-
JTUCh U OECIOKOWIIM TAIUEHTKY C TEePHOIUYHOCTHIO
B 3-5 Mec., 4TO MO3BOJIUJIO YCTaHOBUThH AMATHO3:
«XpOHUYECKUH TPaBOCTOPOHHUN HEOOCTPYKTHUBHBIN
MAEJIOHePPUT, cTamus o00ocTpeHus». Ha3zHaueHHAs
Tepanus He UMeJa TPOJOJDKUTENBHOTO (P QeKTa.
AHaMHe3 KH3HHU: POJWIACH OT IMEPBOM OepeMeH-
HOCTH, POABI MpOXonwin 0e3 0coOeHHOCTEH, pocia
U pa3BUBAJIACh COOTBETCTBEHHO IIOMY U BO3PACTY.
B Bospacte 15 ner obOpartmiack K JCTCKOMY THHE-
KOJIOTY € »ayjobaMy Ha OTCYTCTBHE MEHCTpyalui.
B pesynbrare Y3U opranoB manoro ta3a, THHEKOJIOTH-
YEeCKOro 0CMOTpa, J1ad0OpaTOPHOrO UCCIECIOBAHUS TOp-
MOHAJIBHOTO CHEKTpa (TUPEOTPONHBIA TI'OPMOH, IMpO-
nmaktuH, T3, T4, TecTocTepoH, 3CTPaguoi, KOPTH3OI,
(OTUKYIIOCTUMYIIMPYIOIUA TOPMOH, JTIOTEHHH3HPY-
IOUMKA TOPMOH) OBIJIO BBISBJICHO OTCYTCTBUE MAaTKH
1 (armonueBbIX TPyO, ¢ coxpaHeHHeM (DyHKIMH SHY-
HUKOB, YTO MO3BOJISLIO MOATBEPANUTh cuHapom MPKX.
beln mpoBeneH psi ONEPALMOHHBIX MEPONPUITHIA
IO IUTaCTHKE HeoBiaranuma. [lanuenTka Habmogaercs
y HeAnaTpa, JIeTCKOro TMHEKOJIora M 3HJIOKPHUHOJIOra.
HNHpekmmonHble, OHKOJIOTHYECKHE 3a00eBaHUS OT-
punaer. AJIeprojJorudeckuii aHaMHe3 He OTSATOLIEH.
B cBs13u ¢ obocTpeHrEeM XpPOHUYECKOTO MuesoHed-
pHUTa Ha3HauYeHa aHTHOAaKTepHUalIbHas (AMOKCULIMIIIUH)
U CUMITOMATHYECKasl Tepamus, MO pe3yiabraTaMm Ko-
TOPBIX OTMEYAJICS TIOJIOKUTEIBHBIN KPaTKOBPEMEHHBIN
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Tabauya 1 / Table 1

Pe3yanaTb| na6opaTopr|x MEeToA0B MccnenoBaHna naunMeHTkn ¢ CMHOPOMOM Maﬁepa - PokunTtaHckoro - Krocmepa -

Xaysepa 3a nepuog 2018-2021 rr.

The results of laboratory research methods of a patient with Mayer—Rokitansky-Kustner-Hauser syndrome for the period

2018-2021
Moxasarens / Index [epuon uccnenosanus / Research period | Pedepentnbie 3nauenmns /
2018 2019 2020 | 2021 Reference values
OO6muit ananns xposu (bmoxumuueckuii / General Blood Analysis (biochemical)
Jleiikoutsl, x10°/1 / Leukocytes, x10%/1 14,3 11,8 11,1 13,2 4,3-9,5
Dputpouutsl, X102/ / Erythrocytes, x10'%/1 3,7 3,9 3,7 4,1 3,6-5,1
Erythrocyte sedimentaton rate mh S I 415
C-peakTuBHBIN Oenok, mr/i / C-reactive protein, mg/l 32 9 16 21 0-5
Kpearunmnn, mxm/n / Creatinine, pm/1 90 78 76 88 50-77
OO6muii ananu3 moun / General Urine Analysis
JletikounTsl, kiet./Mkia / Leukocytes, cells/ul 56 47 19 78 0-5
OputpounTsl, kieT./Mkia / Erythrocytes, cells/ul 4 1 0 4 0-3
Benox, r/n / Protein, g/l 3,1 0,8 2,6 2,1 0-0,033
Baxrepun, KOE/mn / Bacteria, CFU/ml 10° 107 10° 108 Her / No

addext. Dnu3onbl 000CTpeHUs CTanu OeCIOKOUTH
MAlMeHTKy exeMecsuHo. HaszHauenue aHTHOaKTEpH-
ATBHBIX CPEICTB — 03 TOJIOXKHUTEIBHOTO 3ddeKTa.
bb1 Ha3HaueH aHalM3 HAa AHTUOMOTHKOPE3MCTEHT-
HocTh (2021) Mukpooprauu3moB E. coli, Enterococcus
JUCKO-TU((y3HBIM METOOOM K OCHOBHBIM TIpyIIam
CPEACTB — BBISBICHA AHTUOMOTHUKOPE3UCTEHTHOCTh
K Tperniaparam IMeHHIWIIMHOBOTO psijia (aMOKCHIIWII-
JUHY, OKCAlWUIMHY, aMIHLWLIMHY), Ie(aiocnopu-
Ham III (medrpuakcony), IV nokonenuit (uepenumy),
¢ropxunononam (sieBoduokcanuny). [lpoBenen psia
71a00paTOPHBIX MCCIIENOBAaHUN, PE3yJbTaThl KOTOPBIX
B JIMHAMUKE IpEJCTaBIeHbl B Ta0m. 1.

[lo pesynsratam Y3U mouek (2021): mpusHaku
XPOHUYECKOTO MuesioHedpura crpasa, HeHPONTo3
MpaBoOd TMOYKH.

bakrepuonornueckoe uccinemoBanne kama (2021):
BBIsIBIICH poCT E. coli / Shigella, Enterococcus, Clost-
ridium (>10° KOE), cHwkeHue d4ucieHHOCTH Bacte-
roides.

B cBs131 ¢ BRIpa)XKCHHON aHTHOMOTHKOPE3UCTESHTHO-
cteio (E. coli, Enterococcus) X OCHOBHBIM TpyIIam
npenaparoB, 0ONaalONINX AKTHBHOCTHIO B OTHOIIE-
HUM TPaMOTPHLATEIBHBIX OaKTEpUil, a TaKkkKe OTCYyT-
cTBHEM IU(PEPEeHUUPOBAHUS 110 BHUAOBOMY COCTaBYy
JAHHBIX TPYII MUKPOOPTAaHU3MOB, HAJIMUHUIO €KEMe-
CSIYHBIX 00OCTPEHHMH OCHOBHOTO 3a0OJIeBaHHMS, Tallu-
eHTKe OblIo pexkoMeHaoBaHo mposeaeHue 16S pPHK
TeHETHYECKOEe CEKBEHHPOBAHHE KHILIEYHOH MUKPOOMO-
ThI C LEJbIO BBIIBICHUS APYTHX HpEeACTaBUTENCH yc-

noBHO-matorenHo (iopsl (Klebsiella, Fusobacterium,
Streptococcus, Clostridium sensu stricto) u momoopa
aHTHOaKTepUuaNbHON Tepanuu. J[aHHbI MeTo]| ccieo-
BaHMS HE UMEET HIMPOKOTO PUMEHEHHS B AUArHOCTHU-
Ke 3a00JIeBaHMII MOYEBBIACIUTEIBHOW CHCTEMBI, HC-
MOJB3YyeTCs B HACTOSINEE BPEeMs B paMKaxX HAy4HBIX
UCCIIeIOBAaHUH, KOTOPBIC ITO3BOJST YCOBEPIICHCTBO-
Barh TAKTUKYy JICUCHUS MAIEHTOB C XPOHUYECCKUMHU
3a0oneBaHUsIMU. Pe3yibTarhl, MONyYeHHBIE HPU CEK-
BEHUPOBAHHUM, MPHUBEACHBI B Ta0I. 2.

BrIsiBIIeHO yBenMueHHE YCIOBHO-NMATOTCHHBIX OaK-
tepuii (6omee 20 % Bcero cocraBa KHUIMIEYHOH MHUKPO-
6unoThl). OTMEUansoch TakXKe 3HAYMMOE YMEHbIICHHE
MpeAcTaBuTeNel HOPMaIbHOM MUKPOQIIOPHI, YTO CBH-
JICTENbCTBYET 00 M30BITOUHOM OAKTEPUATLHOM POCTE.
Oo6napyxenne Klebsiella B KeTymoOUHO-KUIIICTHOM
TpakTe, B oOuieM ciydae, He TpeOyer nedenusi. OHa
SBJISIETCS HOPMAJIBHBIM IMIPEACTaBUTENIEM MHUKPOOHOTHI
KUIICYHUKA, KOTAa OMPEAEISIETCs B Mepeeaax HOPMbI
(00,02 %), HO TpH yBENMUYCHHWU 3HAYCHUS y HeTei
MOT'YT BO3HHUKHYTh KIMHWYECKHE MPOSIBICHUS 3a00-
neanus. [Ipy HapyuieHUH (QYyHKIIMOHUPOBAHHS Opra-
HOB KEJTYJIOYHO-KHIIEYHOTO TPaKTa WU B Pe3yibTare
BHCIITHHUX BO3/ICHCTBUI, a TaKk)Ke aHTHOMOTHKOTEPATIHH,
no0OOYHOE JICHCTBHUE KOTOPBIX COCTOMT B IMOIABICHUU
OCHOBHBIX TIPEJICTABHTENIEH MUKPOOHUOTHI, BO3ZMOXKHO
3HAUUTENbHOE YyBeNnuueHue koimdyectBa Klebsiella
B OpraHmsMe M pasButue nHpexkuuu. B obpasnax cry-
na ObIJIO OOHAPYKEHBI 5 OCHOBHBIX BHJIOB: aerogenes
(panee Enterobacter aerogenes), pneumoniae, oxytoca,
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Tabnuua 2 / Table 2

MNMokasaTtenm 6MopaszHo0bpa3na KULWEYHON MUKPOOMOTBI MALMEHTKM C CMHAPOMOM Maliepa - PokuTaHckoro — KiocTHepa -

Xaysepa npv nepBMYHOM CEKBEHMPOBAHMM

Biodiversity indices of the intestinal microbiota of a patient with Mayer-Rokitansky-Kustner—-Hauser syndrome during

primary sequencing

ITokasarens / Index

Tonyuenusiit pe3yibrat / Result

| Pedepentnbie 3nauenus / Reference values

VYcnosHo-matorennsie 6akTepun, % / Conditionally pathogenic bacteria, %

Klebsiella 15,4 0-0,02
Streptococcus 4,5 0-0,02
Escherichia coli 6,8 0-0,1
Fusobacterium 0,7 0

Clostridium sensu stricto 1,4 0-0,02

IpencraBuTenn HOpManbHON MUKpOdIOpH! KHIIeyHHKa, % / Representatives of the normal intestinal microflora, %

Bifidobacterium 0 0-1,0
Lactobacillus 0 0-0,1
Faecalibacterium 1,3 5,0-9,0
Roseburia 0,3 1,5-3,5
Akkermansia 0 1,0-3,0
Dialister 73 0-1,0
Desulfovibrio 1,5 0-0,2

quasivariicola, variicola. Hexotopble BHIBI TaKxe
MOTYT BBI3bIBATH yPOTCHHUTAIbHBIE WH(PEKIIUH, B TOM
yucne y HoBOpoxIeHHBIX [5]. Klebsiella obnamaer
PE3UCTEHTHOCTHIO K OOJNBLIMHCTBY CYIIECTBYFOIIUX
aHTHOAKTEpUANbHBIX  IpernaparoB (kKapOarmeHemam,
aMUHOIJIMKO3UAaM, QTopxuHOIOHaMm) [2, 11, 12].
Jledenne aHTHOMOTHKAMH HE TOJBKO HE Iejecoo0pas-
HO, HO U MOXET CIIOCOOCTBOBATH POCTY YCJIOBHO-IIA-
TOTCHHOW W MaTOTEHHOH (JIOpPHI 32 CYET YMEHBIICHHUS
KOJIMYECTBA IpeACcTaBUTeNel HOpMOQIOphl, CHUXKe-
HUIO 3aIIMUTHOTO CIIM3MCTOTO 0aphepa M YBEINYCHHIO
MIPOHUIIAEMOCTH CIM3UCTON O00O0IIOYKH, YXYAIICHHUIO
OCHOBHOT'O COCTOSIHHS. YBEIMYEHHE poja OakTepuit
Dialister MOXeT OBITh aCCOIIMMPOBAHO ¢ MH(DEKUUSIMH
MOUEBBIJICTUTEIPHON CHCTEMBI. BBUIO YCTaHOBIIECHO,
910 OaKTEepHs BCTPEUACTCS B KHUIICYHBIX MHKPOOHOM-
HBIX COOOIIEeCTBaX, Mpu OOHAPYKEHUH B KHIICYHHKE
B IOBBIIICHHBIX 3HAYECHHUSX MOXKET aCCOIMUPOBATHCS
¢ pasButHeM nuenoHedputa. bonee Toro, moblie-
HUE YPOBHS dTOW OaKTepUU CBS3aHO CO 3HAUYNTEILHBIM
YBEJIMUCHUEM YPOBHS MHTEPICHKHHA 6, 9TO CITIOCOOHO
OTIPEACTUTH TSKECTh MATOJIOTUYECKOTO mportiecca [4, 9].
Cynbtarpenyuupyromue Oaxrepun  (Desulfovibrio)
MPEACTABIAIOT CcOOOM CEeMEHCTBO aHa’pOOHBIX MH-
KPOOPTaHWU3MOB C HWCIOJBh30BaHHWEM Cyibdara B Ka-
YECTBE TEPMUHAIBHOTO aKIIETITOpa SJIEKTPOHOB IS
UX JIBIXaHWST W TEHEPUPOBAHUS OOJBIINX KOJIMUYECTB
CEpOBOIOPOAA, KOTOPBIH SIBISETCS IIMTOTOKCHYECKUM
COCIMHEHHEM. DTO COEJIMHEHUE MOXKET JeHCTBOBAThH
yepe3 MHTHOMpOBAaHWE OKWCIIEHUs OyTHpara, OCHOB-

HOTO WMCTOYHWKA JHEPTUU Ui KOJOHOUUTOB. Hapy-
menne (YHKIUHA KUIIEYHOTO SIUTENNs MOXET TpH-
BECTH K THOEIN KJIETOK U XPOHHYECKOMY BOCIIAJICHHUIO,
3a cueT OOJbIIEH MPOHUIAEMOCTH ISl MAaTOTCHHBIX
Oakrepuii (E. coli, Klebsiella, Dialister u np.) B apy-
TUX opraHax (MOYeBOHW ITy3bIph, MOYKH) C TOCIEAYIO-
UM pa3BUTHEM MNUCTHUTA, Tuenonedpura [3, 7, 10].

[Mocne mnpoBelneHHsT CEKBEHWPOBAHUS ITAlUCHTKE
OblTa CKOPPEKTHPOBaHA CXEMa JICUCHHUS: Ha3HAUCH PHU-
¢ammummH B 103e 10 Mr 1 pa3 B cyTku 3 pas3a B Hefe-
mo; Oaktepuodar (mrodakTeprodar MoITNBaICHTHBIN)
B nmo3e 20 mu 3 pa3a B CyTKM B TEUYeHHE 7 HEH;
CaxapomulieTsl Oysapau (Comepikaiui JuoGpuIn3upo-
BaHHbIC APOXKEeBBIE I'pUObI Saccharomyces boulardi,
oOmajarormme MpsSMBIM AHTUMHKPOOHBIM JIEHCTBHEM
B oTtHomIeHNH Klebsiella  npyrux ycIIOBHO-TTATOTCH-
HBIX/TIATOTEHHBIX MITaMMOB [14]) B 103e 250 mr 1 pa3
B CyTKH 14 nHeil.

[locne xoppekuuu Tepanuu, yepe3 21 neHb mamm-
eHTKe OBbUT PEKOMEHIOBaH IMOA0Op AayTOMPOOHOTHKOB
(TIPOOHOTHKOB, CO3JAHHBIX HA OCHOBE KYJIBTYP BBIJICIICH-
HBIX OaKTepuil, KOTOpbIC SIBIISIFOTCS OCHOBHBIMH W He-
3aMEHMMBIMU JUIsl TIALMEHTa C YYETOM aHaiu3a pPojo-
BHJIOBOTO OMOpa3HOOOpa3wsi) W MOBTOPHOE TPOBEICHUE
CEKBEHHUPOBaHMs (Pe3yJITaThl TPUBEIEHB! B Ta0I. 3).

Jlist xoHTpoOJIsl ObLTa MpPOBEJCHA JTa00PaTOPHO-UH-
crpyMeHTanbHas guarHoctuka: OAK — medkonuTs
9,7-10°n, CO3 15 mm/a, CPB 8 wr/m, kpeaTWHUH
76 mxm/n, OAM 6Gaktepun 10° KOE/mn, 6emok 0,1 1/,
OPUTPOLUTH — HET, JEeHKOMUTHl 17 KIET./MKII.
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Tabnuya 3 / Table 3

Mokasatenu 6nopaszHoobpas3ng KMWEYHON MUKPOBMOThI NAaLMEHTKM C CMHAPOMOM Maliepa - PokmTaHckoro — KiocTHepa -

Xaysepa npu NoBTOPHOM CEKBEHMPOBaHUM

Biodiversity indices of the intestinal microbiota of a patient with Mayer-Rokitansky-Kustner-Hauser syndrome in

repeated sequencing

ITokazarens / Index

[onmyuennsiii pesynbrar / Result

| Pedepentrrie 3Hauenns / Reference values

VYenoBHo-naTorenHsie 6akrepun, % / Conditionally pathogenic bacteria, %

Klebsiella 1,2 0-0,02
Streptococcus 0,7 0-0,02
Escherichia coli 3,1 0-0,1
Fusobacterium 0,02 0

Clostridium sensu stricto 1,1 0-0,02

[IpencraBuTenn HopMaIbHOM MUKpOdIOPHEl KuIIedHnka, % / Representatives of the normal intestinal microflora, %

Bifidobacterium% 0,02 0-1,0
Lactobacillus 0 0-0,1
Faecalibacterium 477 5,0-9,0
Roseburia 1,3 1,5-3.5
Akkermansia 0,6 1,0-3,0
Dialister 1,3 0-1,0
Desulfovibrio 0,1 0-0,2

VY3U nouek: nmpu3HaKu CTUXAOMIET0 000CTPEHUS XPO-
HUYECKOTO THeNIoHeppuTa, He(hpoITo3 CIpana.

B nuHaMuke manmeHTKa OTMEUaeT YAydIlIeHHEe CO-
CTOSIHMSI: CHIIKCHUE KOJMUYECTBa 00OCTPEHUH 10 ABYX
pa3 B roj, yMEHbLICHHUE BBIPAKEHHOCTH CHMIITOMOB
(Oomb, nmxopasnka), ymydineHne TabopaTOpHBIX II0-
kazareneii (OAK, OAM, moceB Moun Ha MHUKPOQIIO-
Py — HET pocTa MaroreHHbIX MUKPOOPTaHU3MOB). AH-
THOaKTepUabHas Tepanusi MPOBOJMIACH OJHOKPATHO
C HCIOJBb30BaHUEM PHUPAMITUIMHA C HPOJAOIKHTENb-
HBIM TIOJIOKHUTEIBHBIM d(H(HEeKTOM.

3AKNTIOYEHUE

IIpencraBiieHHbId KIMHUYECKUN Clly4all HamIAIHO
JEMOHCTPHUPYET POJIb KHULIEYHOHM MHUKPOOHMOTHI M €€
MeTaboIMTOB B PAa3BUTHH TATOJOTHYECKOTO TPO-
mecca (XpOHMUYECKOTO THeNoHepprTa) y MalUCHTKH
¢ cungpomom MPKX. Omnpenenenue pomoBHI0BOTO
OunopazHooOpa3uss MHUKPOOHMOTHI KHIIEYHHKA MOXKET
CTaTb OJHUM M3 BCIIOMOTaTeJbHBIX METOJOB HEHH-
Ba3WBHON AMAarHOCTHUKH, CIHOCOOCTBYIOIIMX CBOEBpE-
MEHHOW MEIMKAMEHTO3HOW KOppeKIuH (B TOM YHC-
Jie, aHTUOAKTEPUANbHOW) Ui KaXKJOr0 KOHKPETHOTO
MaIyenTa.

OOMNOJIHUTENIbHAA UHOOPMALUA

Bxaan aBropoB. Bce aBTOpbhl BHECIH CYIIECTBEHHBIHN
BKJIaJ B pa3pabOTKy KOHIICTIIIMH, NPOBEICHHE HCCIIEIO0Ba-
HUSI M TIOATOTOBKY CTaThH, MPOWIN U 0100pmin (PHHAITBHYIO
BEPCHIO TIepell IyOIuKaIue.

Konguukr uHTEepecoB. ABTOpPHI JEKIAPUPYIOT OTCYT-
CTBHE SBHBIX M TOTCHIMAIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C MyOJHKAIMeld HACTOSIIEH CTaTbu.

Hcrounnk c¢unancuposanus. 16S pPHK renernue-
CKOE CEKBEHMPOBAHWE BBINOJHIM B paMKax T'PaHTOBOH
MTOJICP’KKA MOJIONBIX YYEHBIX ((OHJ CONCHCTBUS HMHHOBA-
M — YMHUK) ¢ ncrnonb3oBaHneM OIOMKETHBIX CPEICTB
Ha 06a3e mabopaTopuu METareHOMHUKH U OMOTeXHOIoTHi Bo-
POHEKCKOI'o roCyIapCTBEHHOT'O YHUBEPCUTETA MHIKCHEPHBIX
TEXHOJIOTHH.

HudopmupoBaHHoe corjiacue Ha nyO0JIuMKanuio.
ABTOpPBI TOTYYHIN MMACEMEHHOE COIIaCHe 3aKOHHBIX TIpes-
CTaBUTEIICH ImannueHTa Ha ny6n1/11<au1/1}0 MCEIUITUHCKHUX
naHHbix 28.04.2021.

ADDITIONAL INFORMATION

Authors’ contribution. Thereby, all authors made a sub-
stantial contribution to the conception of the study, acquisi-
tion, analysis, interpretation of data for the work, drafting
and revising the article, final approval of the version to
be published and agree to be accountable for all aspects
of the study.

Competing interests. The authors declare that there is
no conflict of interest.

Funding source. 16S rRNA genetic sequencing was
performed as part of a grant support for young scientists
(Innovation Promotion Fund — UMNIK) using budget
funds on the basis of the laboratory of metagenomics and
biotechnology of the Voronezh State University of Engi-
neering technologies.

@ Tlegnarp. 2023.T. 14. Boin. 3 / Pediatrician (St. Petersburg). 2023;14(3)

ISSN 2079-7850



KNTMHUYECKMI CTYYAN / CLINICAL OBSERVATION

145

Consent for publication. Written consent was obtained
from the patient for publication of relevant medical infor-
mation within the manuscript (28.04.2021).

CMUCOK NUTEPATYPbI

1. CmonbHoBa T.IH)., bobkoBa M.B., Acatyposa A.B.,
n gp. Mmetotcs nn peHoTMNMYECcKne NposiBNEHUS
CMHAPOMA AMCNNA3uKM COEOUHUTENBHOM TKaHW Yy na-
LMEHTOK PenpoayKTMBHOIO BO3pacTa Mnpu annasuu
Bnaranuia M Matku? // POCCUICKMIA BECTHMK aky-
wepa-rnHekonora. 2021. T. 21, N2 2. C. 73-81.
DOI: 10.17116/rosakush20212102173

2. Berg G., Rybakova D., Fischer D., et al. Microbi-
ome definition re-visited: old concepts and new
challenges // Microbiome. 2020. Vol. 8. ID 103.
DOI: 10.1186/540168-020-00875-0

3. Dryl., Bessede T., Patard JJ. Prize en charge des pyé-
lonéphrites aigués // Progrés en Urologie. 2022.Vol. 22,
No. 14.P.871-875.D0I: 10.1016/j.purol.2012.06.002

4. Hillman ET., Lu H., Yao T, Nakatsu C.H. Micro-
bial ecology along the gastrointestinal tract // Mi-
crobes Environ. 2017. Vol. 32, No. 4. P. 300-3153.
DOI: 10.1264/jsme2.ME17017

5. Lagrine M., Bennaoui F., El Idrissi Slitine N., Ra-
bou Maoulainine F. Epidemiology of urinary tract
infection in neonatal intensive care unit of Mo-
hammed VI University Hospital in Marrakech //
Open Infect Dis J. 2018. Vol. 10. P. 156-159.
DOI: 10.2174/1874279301810010156

6. Mestrovi¢ T., Matijasi¢ M., Peri¢ M., et al. The role
of the gut, vagina, and urinary tract microbiome in
urinary tract infections: from bench to bedside //
Diagnostics (Basel). 2021. Vol. 11, No. 1. ID 7.
DOI: 10.3390/diagnostics11010007

7. Nishioka H., Doi A., Takegawa H. Pyelonephritis in
Japan caused by Salmonella enterica subsp. Arizonae //
J Infect Chemother. 2017.Vol. 23,No. 12. P. 841-843.
DOI: 10.1016/}.jiac.2017.08.001

8. Praetorius H. Bacteria and the host: a history of
purinergic signaling in urinary tract infections //
Am J Physiol Cell Physiol. 2021. Vol. 321, No. 1.
P. C134-C146. DOI: 10.1152/ajpcell.00054.2021

9. Rinninella E., Raul P, Chintoni M., Franceschi F., et al.
What is the composition of a healthy gut microbiota?
A changing ecosystem with age, rare occurrences, nu-
trition and infections // Microorganisms. 2019. Vol. 7,
No. 1. 1D14. DOI: 10.3390/microhorogisms7010014

10. Stecher B. Roles of inflammation, nutrient availabil-
ity, and commensal microbiota in intestinal patho-
genic infection // Microbiol Spectr. 2015. Vol. 3. ID 3.
DOI: 10.1128/microbiolspec.MBP-0008-2014

11. Stepanova N. How advanced is our understand-
ing of the role of intestinal barrier dysfunction in
the pathogenesis of recurrent urinary tract infec-

12.

13.

14.

tions // Front Pharmacol. 2022. Vol. 13. ID 780122.
DOI: 10.3389/fphar.2022.780122

Sturov NV., Popov SV., Zhukov VA., et al. Intestinal
microbiota correction in the treatment and preven-
tion of urinary tract infection // Urol Res Pract. 2022.
Vol.48,No. 6.P.406-414.D0I: 10.5152/tud.2022.22119
Warby KJ., Olson B.S., Dodson K.W., et al. Establish-
ing the role of the gut microbiota in susceptibility to
recurrent urinary tract infections //J Clin Invest. 2022.
Vol. 132,No.5.1D e158497.DOI: 10.1172/1C1158497
www.rlsnet.ru  [DneKTpoHHbIV  pecypc]. DHTepon.
Hoctyn no: https://www.rlsnet.ru/drugs/enterol-3539

REFERENCES

1.

10.

Smol'nova TYu, Bobkova MV, Asaturova AV, et al. Are
there phenotypic manifestations of connective tis-
sue dysplasia syndrome in patients of reproductive
age with aplasia of the vagina and uterus? Russian
Bulletin of Obstetrician-Gynecologist. 2021;21(2):7381.
(In Russ.) DOI: 10.17116/rosakush20212102173
Berg G, Rybakova D, Fischer D, et al. Microbiome defini-
tion re-visited: old concepts and new challenges. Microbi-
ome.2020;8:103.D0I: 10.1186/540168-020-00875-0
Dry J, Bessede T, Patard JI. Management of acute
pyelonephritis. Progrés en Urologie. 2022;22(14):
871-875.(In French) DOI: 10.1016/j.purol.2012.06.002
Hillman ET, Lu H, Yao T, Nakatsu CH. Microbial eco-
logy along the gastrointestinal tract. Microbes Environ.
2017;32(4):300-313.D0I: 10.1264/jsme2.ME17017
Lagrine M, Bennaoui F, EL Idrissi Slitine N, Rabou Maou-
lainine F. Epidemiology of urinary tract infection in
neonatal intensive care unit of Mohammed VI Univer-
sity Hospital in Marrakech. Open Infect Dis J. 2018;10:
156-159. DOI: 10.2174/1874279301810010156
Mestrovi¢ T, Matijasic M, Peric M, et al. The
role of the gut, vagina, and urinary tract micro-
biome in wurinary tract infections: from bench
to bedside. Diagnostics (Basel). 2021;11(1):7.
DOI: 10.3390/diagnostics11010007

Nishioka H, Doi A, Takegawa H. Pyelonephritis in
Japan caused by Salmonella enterica subsp. Arizo-
nae. J Infect Chemother. 2017;23(12):841-843.
DOI: 10.1016/}.jiac.2017.08.001

Praetorius H. Bacteria and the host: a history of
purinergic signaling in urinary tract infections.
Am J Physiol Cell Physiol. 2021;321(1): C134-C146.
DOI: 10.1152/ajpcell.00054.2021

Rinninella E, Raul P, Chintoni M, Franceschi F, et al.
What is the composition of a healthy gut microbiota?
A changing ecosystem with age, rare occurrences, nu-
trition and infections. Microorganisms. 2019;7(1):14.
DOI: 10.3390/microhorogisms7010014

Stecher B. Roles of inflammation, nutrient avail-
ability, and commensal microbiota in intestinal

@ Mlenpnarp. 2023.T. 14. Boin. 3 / Pediatrician (St. Petersburg). 2023;14(3)

elSSN 2587-6252



146

KNTMHUYECKMI CTYYAN / CLINICAL OBSERVATION

pathogenic infection. Microbiol Spectr. 2015;3:3.
DOI: 10.1128/microbiolspec.MBP-0008-2014

Stepanova N. How advanced is our understanding of the
role of intestinal barrier dysfunction in the pathogene-
sis of recurrent urinary tract infections. Front Pharmacol.
2022;13:780122. DOI: 10.3389/fphar.2022.780122
Sturov NV, Popov SV, Zhukov VA, et al. Intestinal mi-
crobiota correction in the treatment and prevention

11.

12.

¢ lHpopmauns 06 aBTopax

of urinary tract infection. Urol Res Pract. 2022;48(6):
406-414.DOI: 10.5152/tud.2022.22119

Warby KJ., Olson B.S., Dodson K.W.,, et al. Establish-
ing the role of the gut microbiota in susceptibility to
recurrent urinary tract infections //J Clin Invest. 2022.
Vol.132,No.5.1D e158497.D0I: 10.1172/1CI1158497
www.rlsnet.ru [Internet]. Ehnterol. Available at: https://
www.rlsnet.ru/drugs/enterol-3539 (In Russ.)

13.

14.

¢ Information about the authors

*Ceemnana HukonaesHa J/laeymuHa — opavHaTop, kadeapa no-
NMKNuHM4Yeckon Tepanuun. GIOY BO «BopoHexckuit rocy-
[apCTBEHHbIN MeaULMHCKUIA yHuBepcuTeT uM. H.H. bypaeHko»
Mwun3gpaBa Poccun; appec: Poccus, 394021, BopoHex,

yn. MuHckas, a. 65; e-mail: svlagutina97 @mail.ru

Onvea CepzeesHa Ckypamosa — opAvHaTop, Kaheapa nosmkIu-
Huyeckon Tepanun. ®IEOY BO «BopoHexckumit rocyaapcTBeHHbIM
MeOULMHCKMI yHuBepcuTeT uM. H.H. bypaenko» MuHsapasa Poc-
cun, BopoHex, Poccus. E-mail: prokopoval5@mail.ru

lasen AHOpeesuy Yuxkos — opgmHaTop, Kadenpa MOANKINHM-
yeckon Tepanun. ®IEOY BO «BopoHEXCKMI rocyaapCTBEHHbIN
MeaULMHCKMI yHuBepcuTeT uM. H.H. Bypaenko» MuHsapasa Poc-
cum, Boporex, Poccusa. E-mail: qooleer@yandex.ru

AHHa AnekcaHdposHa 3ylikosa — p-p Mep. Hayk, npodeccop,
3aBenyrowas, kadenpa nonmknuMHuYeckoi Tepanuu. ®rbOY BO
«BOpOHEXCKMI roCcynapCTBEHHbIM MEAULMHCKUI YHUBEPCUTET
uMm. H.H. BypoeHko» MuHsapasa Poccuu, BopoHex, Poccus.
E-mail: zuikova@vrngmu.ru

Anacmacus CepaeesHa Kypzy3osea — accucTeHT, kadbeapa nonu-
KnuHuyeckoi Tepanun. GrbOY BO «BopoHexckuit rocyaapcreeH-
HbIi MeOULMHCKMI yHuBepcuTeT uM. H.H. bypaeHko» MuH3gpaBa
Poccum, Boponex, Poccus. E-mail: kuguzova@vrngmu.ru

Enera fOpeesHa EcuHa — p-p Mep. Hayk, npodeccop, kadenpa
nonuknnHuyeckor Tepanuun. ®reOY BO «BopoHexckuid rocy-
[ApPCTBEHHbIN MeAUUMHCKMIA yHuBepcuTeT uM. H.H. bypaeHko»
MwuH3gpasa Poccun, BopoHex, Poccus. E-mail: esina@vrngmu.ru

UpuHa CepeeesgHa [obpbiHUHA — KaHA. Mef. Hayk,

[OLEHT, Kadeapa nonnknnHuueckon tepanuu. ®IEOY BO
«BOpOHEXCKMI roCcynapCTBEHHbIN MEAULMHCKUIA YHUBEPCUTET
uM. H.H. BypoeHko» MuH3apasa Poccuu, BopoHex, Poccus.
E-mail: dobrynina@yandex.ru

Lapes AnekcaHoposHa MapmelHEHKO — CTYLEHT 6-ro Kypca fe-
yebHoro dakynbreTa, Kadenpa NONUKIUHUYECKOW Tepanuu.
@®re0yY BO «BopoHexckuit rocynapCTBEHHbIN MeaULUMHCKUIA
yHuepcuteT uM. H.H. Bypaenko» MunHsgpasa Poccuu, Bopo-
Hex, Poccnsa. E-mail: dsmart@yandex.ru

Kupunn [eHucosuy Camkos — CTYREHT 6 Kypca neyebHoro da-
KynbTeTa, kadeapa nonukaMHuyeckoi Tepanuun. ®rbOY BO
«BOpOHEXCKMIt rocynapCTBeHHbIN MEOULMHCKUIA YHUBEPCUTET
uM. H.H. bypaeHko» MuHsgpasa Poccumn, BopoHex, Poccus.
E-mail: kdsamkov@yandex.ru

* ABTOp, OTBETCTBEHHbIN 3a nepenucky / Corresponding author

*Svetlana N. Lagutina — Resident doctor, Department of Polyclinic
Therapy. N.N. Burdenko Voronezh State Medical University, Ministry
of Health of the Russian Federation; address: 65 Minskaya st.,
Voronezh, 394021, Russia; e-mail: svlagutina97 @mail.ru

Olga S. Skuratova — Resident doctor, Department of Polyclinic
Therapy. N.N. Burdenko Voronezh State Medical University,
Ministry of Health of the Russian Federation, Voronezh, Russia.
E-mail: prokopoval5@mail.ru

Pavel A. Chizhkov — Resident doctor, Department of Polyclinic
Therapy. N.N. Burdenko Voronezh State Medical University,
Ministry of Health of the Russian Federation, Voronezh, Russia.
E-mail: gooleer@yandex.ru

Anna A. Zuykova — MD, PhD, Dr. Med. Sci., Professor, Head,
Department of Polyclinic Therapy. N.N. Burdenko Voronezh
State Medical University, Ministry of Health of the Russian
Federation, Voronezh, Russia. E-mail: zuikova@vrngmu.ru

Anastasia S. Kurguzova — Assistant Professor, Department of
Polyclinic Therapy. N.N. Burdenko Voronezh State Medical Uni-
versity, Ministry of Health of the Russian Federation, Voronezh,
Russia. E-mail: kuguzova@vrngmu.ru

Elena Yu. Esina — MD, PhD, Dr. Med. Sci., Professor, Department
of Polyclinic Therapy. N.N. Burdenko Voronezh State Medi-

cal University, Ministry of Health of the Russian Federation,
Voronezh, Russia. E-mail: esina@vrngmu.ru

Irina S. Dobrynina — MD, PhD, Associate Professor, Department
of Polyclinic. N.N. Burdenko Voronezh State Medical University,
Ministry of Health of the Russian Federation, Voronezh, Russia.
E-mail: dobrynina@yandex.ru

Daria A. Martynenko — 6™ year student

of the Faculty of Medicine, Department of Polyclinic
Therapy. N.N. Burdenko Voronezh State Medical
University, Ministry of Health of the Russian Federation,
Voronezh, Russia. E-mail: dsmart@yandex.ru

Kirill D. Samkov — 6™ year student

of the Faculty of Medicine, Department of Polyclinic
Therapy. N.N. Burdenko Voronezh State Medical
University, Ministry of Health of the Russian Federation,
Voronezh, Russia. E-mail: kdsamkov@yandex.ru

@ Tlegnarp. 2023.T. 14. Boin. 3 / Pediatrician (St. Petersburg). 2023;14(3)

ISSN 2079-7850



