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JIuzocoMHble 6051e3HU HaKONJIEHUS.
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AHHOTALIUA

MpencTaBneHbl 3NUAEMMONONUSA, KIIMHUYECKas, BUOXMMUYECKAN U MONIEKYNIAPHO-TEHETMYECKas XapaKTepUCTHUKa onmrocaxa-
pWA030B — rpynMbl peAKMX ayTOCOMHO-PELLECCUBHBIX JIM30COMHBIX 6051e3HEl HaKOMIEHMS, B KOTOPbIe HApSLY C CMaNnL030M
BXOZAT MaHHO31A03bl, PYKO3MA03, aCMapTUNTTIOKO3aMUHYPUSA U HELO0CTATOYHOCTL o-N-aLeTuaranakto3amMmHmuaassl. Bee atu
3aboneBaHus 06ycnoBneHbl HapyLLeHNeM KaTabonaMa rIMKOMPOTEMHOB M M3BbITOYHBIM HAKOMIEHNEM B IN30COMaX pas3nuy-
HbIX TUNOB 0AMrocaxapupoB. KNMHWYECKU OHM XapaKTepu3yoTCs NPOrpeccupyoLLMMU HepBHO-NCUXMYECKMMM PacCTPOMCTBa-
MW B COYETaHUM C MSrkuM ypnep-nofobHeIM deHoTMnoM. [IBa reHeTUdeCKU reTeporeHHbIX BapuaHTa anbda- u beta-MaH-
HO31A03a 06ycnoBneHbl MyTauusamu B reHax MANZ2B1 n MANBA cooTBeTCTBEHHO M HAaCNeACTBEHHOM HEA0CTAaTOYHOCTbI) ABYX
POACTBEHHbIX O- U B-MaHHO31Aa3. MpuumnHoi pa3BuTMs yKO3ML03a ABNAIOTCA MHAKTUBMPYHOLME MyTauumn B reHe FUCAT,
MPUBOASALLME K HELLOCTAaTOYHOCTM IM30COMHOM a-L-yKo3naasbl M HaKONNEHUIO QYKOrTIMKONPOTEMHOB U YKOTIMKOUNU,0B.
MaToreHe3 acmapTWAMIIOKO3aMUHYPUM CBSA3aH C HapyLlieHMeM KaTabonu3Ma acnapTUArfioKo3aMMHa M ero HaKomnjeHWeM
B /IU30COMax KIETOK MEYEHM, CENe3eHKH, LUMTOBUAHOW Menesbl, MOYEK M FOfIOBHOro Mo3ra. [puunHa He[oCTaTo4YHOCTM
a-N-aueTunranakTozammHmnassl — MyTauuu B reHe NAGA v HakonneHue B IM30COMax HepacLLenieHHbIX FIMKOKOHbIOraToB.
MpuBELEHO OMUCAHWE CYLLECTBYHIOLLMX SKCMEPUMEHTANBHBIX MOZENEN M 0BCYKLAETCA UX POSib B M3YUYEHUM NATOreHesa 3THX
TSKENbIX IM30COMHBIX Done3Heil U pa3paboTKe pasnuuHbIX TepaneBTMYECKUX NOAX0A0B. Hanbonee ycnelHon ana neyexus
anbta-MaHHO3103a OKa3anacb GepMeHTHas 3aMecTUTeNbHasA Tepanust € UCMoSIb30BaHUEM PEKOMOUHAHTHOTO GepMeHTa —
BeSIMaHasbl anba, Kotopas yxe npowna Il dasy KIMHMYeCKUX UCMbITaHWA M MCMONB3YEeTCA B KITMHUYECKOW NpaKTuke. [Ma-
TOreHEeTUYECKUX METOAO0B NeYeHNs Apyrux 06CyXAaeMbIX 3LeCb 0/IMrocaxapupo30B He OMMCaHO, XOTS MPEKIIMHUYECKME UC-
NbITaHUA NOKa3anu NepCrneKTUBHOCTb TPAHCMIAHTaLMM reMON03TUYECKUX CTBOJIOBLIX KIIETOK U FEHHOI Tepanum 1S IeYeHns
B-MaHHO31A03a M acNapTUATIIOKO3aMUHYPUM COOTBETCTBEHHO.

KnioueBble cnoBa: NMM30COMHble DONIE3HW HAKOMNEHUS; IIMKONPOTENHO3bI; 0JINr0Caxapuaosbl; Opq)aHHbIe 3aboneBaHus;
AONarHoCTuKa; yie4eHue.
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Lysosomal storage diseases.
Glycoproteinoses — oligosaccharidoses
Victoria N. Gorbunova', Natalia V. Buchinskaia'2, Anastasia 0. Vechkasova?

! Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia;
2 Medical Diagnostic Center (Genetic medical center), Saint Petersburg, Russia

ABSTRACT

The epidemiology, clinical, biochemical and molecular genetic characteristics of oligosaccharidoses are presented —
a group of rare autosomal recessive lysosomal diseases, includes sialidosis, mannosidosis, fucosidosis, aspartylglu-
cosaminuria and a-N-acetylgalactosaminidase deficiency. All these diseases are caused by impaired catabolism of
glycoproteins and excessive accumulation of various types of oligosaccharides in lysosomes. Clinically, they are charac-
terized by progressive neuropsychiatric disorders combined with a mild gurler-like phenotype. Two genetically hetero-
geneous variants of alpha- and beta-mannosidosis are caused by mutations in the MAN2B1 and MANBA genes, respec-
tively, and hereditary deficiency of two related a- and B-mannosidases. The cause of the development of fucosidosis is
inactivating mutations in the FUCAT gene, leading to deficiency of lysosomal a-L-fucosidase and accumulation of fuco-
glycoproteins and fucoglycolipids. The pathogenesis of aspartylglucosaminuria is associated with impaired catabolism
of aspartylglucosamine and its accumulation in the lysosomes of liver, spleen, thyroid, kidney and brain cells. The cause
of a-N-acetylgalactosaminidase deficiency is mutations in the NAGA gene and the accumulation of uncleaved glyco-
conjugants in lysosomes. A description of existing experimental models is presented and their role in studying the
pathogenesis of these severe lysosomal diseases and the development of various therapeutic approaches is discussed.
The most successful treatment for alpha-mannosidosis has been enzyme replacement therapy using a recombinant en-
zyme — velmanase alfa, which has already passed phase lll clinical trials and is used in clinical practice. Pathogenetic
treatments for the other oligosaccharidoses discussed here have not been described, although preclinical trials have
shown promise for hematopoietic stem cell transplantation and gene therapy for the treatment of f-mannosidosis and
aspartyl glucosaminuria, respectively.

Keywords: lysosomal storage disorders; glycoproteinoses; oligosaccharidosis; orphan diseases; diagnostics; therapy.
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[EPELIOBAA CTATBA

BBEJEHUE

[MMKONPOTENHO3bl MM OIUFOCaXapuao3bl — 3T0 ayTo-
COMHO-PeLieCCMBHbIE NIM30COMHbIE 3aboneBaHus, B OCHOBE
KOTOpbIX NeXaT HapylleHus B KaTabomuame rniuKonpore-
nHoB. CTpYKTypa rMMKOMpoTEMHOB B 0bLLiEM cnyyae npej-
cTaBnseT coboii 6enKoBbIA CTEPIKEHb W MPUCOEANHEHHbIE
K HEMY B mpoLecce nepefBuXeHus oT pubocoM K annapa-
Ty [oMbIKM OnMrocaxapuiHble Lenu, KoTopble MOryT ObiTh
npefCcTaBneHbl HEVWPAMUHOBOW KWCNOTOWM, ranakTo30M,
L-cdyKo301 1 ap. [NMMKONpOTeNHO3bI AENATCA Ha 2 Kiacca:
AedeKTbl NOCTTPAHCNALUMOHHON MOAMPUKALMM NIN30COM-
HbIX GepMeHTOB, Kyaa BxoaaT Mykonmnuaosbl Il u Il Tunos
[2, 3], v pedeKTbl ferpafaLmm FMKONPOTEMHOB, UM ONIMroca-
XapuA03bl, KyLa Hapsay C CUanna030M BXOAAT MaHHO3MA03bl,
GyK031A03, acnapTUArKO3aMUHYPUS U HELOCTAaTOYHOCTb
a-N-aueTunranaktosamuHupasel, i 6onesHb LInHa-
nepa [65]. Onucanmio oMrocaxapyio308 M NOCBALLEH [aHHbIN
0630p.

KnuHWyecku MaHHO31A03 NpOSBASETCA COYETAHMEM OT-
HocuTenbHO Msrkoro lypnep-nogobHoro deHoTMNa ¢ paHo
Ppa3BUBaIOLLENCA TYTOyXOCTbIO U NPOrPeCCUPYIOLLMMM MCUXU-
YecKMMM paccTpoiicTBamu [5]. MoeHTuduumMpoBaHbl aBe re-
HeTuYeckue popMbl MaHHO3UA03a — anbda u beta. Anbda-
MaHHO3103 00YCNOBEH MPUCYTCTBMEM MHAKTMBUPYIOLLMX
MyTaumi B reHe MANZB1 [67], a 6eTa-MaHHO3K,03 — B reHe
MANBA [54, 55]. MyTauuu B 3TUX reHax NpUBOLAT COOTBET-
CTBEHHO K HacNeACTBEHHOM HeLO0CTaTOYHOCTU [BYX Poj-
CTBEHHbIX NIM30COMHbIX epMeHTOB — a-D-MaHHO3upa3bl
n B-D-MaHHO3MZa3bl — C MocnefyoLUM HaKoMEHNEM
B JIN30COMax Pas/fyHbIX MaHHO30COAEPALLMX OfMrocaxa-
pUaoB.

WHakTueupytowme myTaumm B reHe FUCAT, npusoas-
WMe K HeAO0CTaTOMHOCTM JIM30COMHOM o-L-(yKo3mpaasbl
W HapyweHuio KaTabonmsma (YKOrMKONPOTEMHOB U OY-
KOTNIMKONMNWAO0B, ABMIAKTCA MPUYUHON pasBuTUS (QYKO3U-
[03a — peJKoro ayToCOMHO-PELLeCcCUBHOr0 3aboneBaHus,
NPOSBNSIOLLEr0CA TAXENO0N HEBPOSIOrMYECKOW CUMMTOMA-
TUKOW B coyeTaHun ¢ [ypnep-nopobHbiM deHotunom [93].
MaToreHe3 3aboneBaHns 0BYCNIOBNEH HAKOMMIEHWEM B pas-
JINYHBIX OpraHax W TKaHAX GYK030COAEpPKALLMX TIMKO3aMu-
HOINIMKaHOB, MUKONMMMAOB U 0/IMrocaxapupoB.

AcnapTunrnioko3aMuHypus — 370 TAXKENI0e ayTocoM-
Ho-peLieccuBHoe 3aboneBaHue, 0bycnoBneHHoe MyTaLMaMH
B reHe acnapTunrnioko3amuHmuaasel (AGA) [43]. MaToreHes
3aboneBaHus CBA3aH C HaCNeLCTBEHHOM He0CTaTO4HOCTLIO
3T0r0 epMeHTa, HapyLleHWeM KaTabonmaMa acnapTuaro-
K03aMMHa M ero HaKoMIEHUEM B JIN30COMAX KNETOK NeYeHH,
cefe3eHKH, LNTOBUAHOM JKenesbl, NoyeKk U Mo3ra. bonesHb
XapaKTepu3yeTcs MpOrpeccupyloLLlein YMCTBEHHOM OTCTano-
CTbIO B COYETaHUM C MArKUM [ypnep-noAobHbIM heHoTUMoM,
CKENEeTHbIMU aHOManuaMW U ApYrUMU MPOSBAEHUAMI JuC-
MNasuu CoeLUHUTESIHOM TKaHMW.

HepocTatouHocTb nu3ocoMHoi a-N-aueTunranakrosa-
MuHuaasol  (a-NAGA), obycnoBneHHass NpUCYTCTBUEM
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MHaKTUBMpYIOLWMX MyTauuii B reHe NAGA, — ato Taxenoe
ayTOCOMHO-peLieccMBHOE HeipofiereHepaTBHoe 3abone-
BaHWe, B OCHOBE MaTOreHe3a KOTOPOro JIeXMUT HapylueHue
KatabonnsMa rnmKoKoHboratos: 0- u N-CBA3aHHbIX MMKO-
NenTUAOB U ITIMKOMPOTENHOB, a TaKXKe MNKOCHUHIoNMNNA0B
1 npoteornnkatos [30].

ANTb®A-MAHHO3K 03

Knuuuka v anugemmnonorus

Anbda-manHo3nao3s (OMIM 248500) — 3To pepkoe ay-
TOCOMHO-peLieccuBHoe 3aboneBaHue, 06ycroBneHHOe Ha-
CNeSCTBEHHOM He0CTaTO4YHOCTBI0 JIM30COMHOTO (hepMeHTa
0-D-MaHHO3Ua3bl, NPUYMHON KOTOPOW ABNSKTCA MHAKTU-
BUpYytoLMe MyTauum B reHe MANZB] [67]. YacToTa anbda-
MaHHO31A03a BO BceM Mupe He npeBbiwaeT 1 Ha 500 000.

B ocHose natoreHe3a 3abonieBaHus NEXWUT HapyLLeHue
KaTabonmsMa rnMKonpoTenHoB, BCNEACTBME Yero Mpoucxo-
[T HaKOM/eHWe B JIN30COMaX W MMMEP3KCKPeLms C MoYoi
MaHHO30CO/EepKalUMX 0JIUrocaxapuaoB, PasnuyaloLLMXCs Mo
COCTaBy 1 uncny MoHocaxapos (Bcero 17 Tunos). BHyTpukne-
TOYHOE HAKOMJIEHWE ONIUrocaxapuioB CONPOBOX/LAETCA YBE-
JINYEHWNEM YUCNa U Pa3MEepOB JIN30COM, KOTOpbIE NOCTEMNEHHO
MNepenosHAT LMUTONNA3My KNETOK, NpUBOAA K UX rmbenu.
Mpu Mopdonornyeckom UccnefoBaHUM ayTONCUIHOMO MaTe-
puana nauueHToB BbISIBNSETCA BaKyonu3auus LMTOMIa3Mbl
renaTouuToB U KyndepoBCKUX KIETOK, a TaKKe BaKyonu3a-
LS WK NycTas LMTonaasMa HempoHoB.

[ins anbha-MaHHO31033, TaK Xe KaK AN MHOTUX Apy-
TUX NIM30COMHbIX D0Ne3He, XapaKTepeH KIMHUYECKMI Mo-
nuMop®m3M. BelaenstoT ABa KITMHUYECKMX TUNA anbgha-MaH-
HO31A03a: | TMM — WHAHTUNBHBIW, C HaYanoM 3aboneBaHus
B Bo3pacTe oT 3 Mec. Ao 1 roaa, u Il TMN — 10BEHWNBHBIN,
WA B3pOCTbINA, C Ha4anoM 3abonesanns B Bo3pacte ot 1 o
4 net [1, 4, 5]. Anba-MaHHo3MLo3 | 1 Il TMNa sBNseTCA an-
nenbHbIM 3aboneBaHneM.

Mpu | TMNe 3abonieBaHUs MyNoYHbIE U/UNK MaxoBbIe IPbl-
KU MOTYT NpUCYTCTBOBATb Y pebeHKa C MOMEHTa PO /EHMS,
Ha NepBOM roJy YKM3HW pa3BMBaeTCs ruNepTpoduns LeceH
u Makpornoceus. lNocteneHHo dopmupytoTcs rpybbie yep-
Tbl Mua («raprownusm» uim Fypnep-geHoTun), 3afepKa
pocTa W cKkeneTHble fedopMauun No TNy MHOXeCTBEHHOro
am3ocTo3a. PebeHoK mopBepKeH YacTbiM pecnupaTopHbIM
MHdEKUMAM 1 oTuTaM. Ha BTOpPOM rofly W3HM CTaHOBUTCS
3aMeTHOM 3a[lepKKa NCUXMYECKOT0 U PeYeBOro pasBuTHS,
KoTopas mporpeccupyeT [0 YMCTBEHHOW OTCTanocTu B CTa-
LM UMOELMIBHOCTH.

CneKkTp HeBpONOrMYECKOW CUMNTOMATUKU LUMPOKUIA
W BKJIOYAET: 3a[epXKy NCUXOMOTOPHOrO pa3BuTus, bbicTpo
MPOrpeccupyloLLylo YMCTBEHHYK OTCTanoCTb, MbILLEYHYIO
TUNOTOHMIO, 3a[lePXKKY PEYeBOro pasBuTUSA, aTakcuio, cna-
CTUYHOCTb, M3apTpuio, runeppednekcuio, HuctarMm. [lpu
NPOBEJEHUN Ny4eBbIX METOAOB WUCCNIef0BaHUsA [MarHUTHO-
pe3oHaHcHas ToMorpadua (MPT), KoMnbloTepHas ToMorpa-
¢us (KT) ronoHoro Mo3ra] BbiSIBNSIOT aTpoduio Mo3MKeuKa,




EDITORIAL

“3MeHeHus benoro BelLecTBa, HapyLLeHue MUenMHU3aLmK,
[7I103, HO AaHHbIe U3MeHeHMs bonee xapaKTepHbI s B3poc-
JIbIX NaLMEHTOB.

Mpy 06BEKTUBHOM 0CMOTPE BbISBASKT renatocnieHoMe-
ranuio. Co CTOPOHBI OpraHa 3peHust 0TMEYaeTCcsl MOMYTHEHME
pOroBuLbl, BO3MOXHO pasBUTME KaTapaKTbl, [ereHepauuu
CeTYaTKM M HWUCTarMa. TyroyxoCTb MPUCYTCTBYET MpaKTUye-
CKVW Yy BCEX MaLMeHTOB. MHOXECTBEHHbIN AM30CTO3 BKIHOYA-
€T OCTeOMeHWU0 U MHOXeCTBeHHble fedopMaLynm: rpyaHoi
KNeTKu (4alle KuneBupHas LedopMauys), NO3BOHOYHMKA
W KoHeyHocTei. pu peHTreHonorMyeckoM obciefoBaHUy
HabnogalTca yToNleHWe CBOAA Yepena, OBOWAHAA WM
K/oBOBMAHas fedopMaumsa U ynioLeHue Ten No3BOHKOB,
CNOHAMNONNCTES, YTONLLEHWE KITOUML, U pebep U ropusoH-
TanbHoe pacrnonoxexue pebep, hbopMmupoBaHue kudo3sa Ta-
YKeNIoN CTeneHM, acenTUUEeCKMii HEKPO3 roN0BOK befpeHHbIX
KocTen. llocTeneHHO GOPMUPYIOTCA KOHTPAKTYpbl KPYMHbIX
1 MefKuX CycTaBoB. B passepHyTon cTagum 6onesHu KnHK-
YecKas KapTuHa cxoxa ¢ Mykononucaxapugosamu | u |l Tu-
noB. CMepTb pebeHKa HacTynaeT B Bo3pacte oT 3 fo 10 neT.

Mpu Il Tvne 6onesHb NporpeccupyeT 3HAYUTENBHO Mef-
neHHee. [lepBbIMK NOABNAOTCA NPU3HAKM MHOXECTBEHHOTO
AM30CT03a, TYroyxocTb, MOMYTHEHUE POroBULbI M KaTapaKTa.
B nanbHeiwwem passuBaeTca NporpeccupyloLLas HeBpoaoru-
YecKas CUMNTOMaTUKa. Bo3MoxKHbI ruapoLedanus, AecTpyK-
TUBHbIE CUHOBMTbI, CMACcTUYECKas mapanierus. YMCTBeHHas
OTCTaNnOCTb CTAHOBUTCS 0YEBMAHOW B AETCKOM WM paHHEM
WKosbHoM Bo3spacte. pu nposeaenmn KT/MPT wuccnepo-
BaHWM rOJIOBHOrO M03ra BbISBNATCS: AedopMaLmuy KocTeil
yepena, LepebennapHas atpodus, nopaxexue benoro Be-
LLecTBa rOJIOBHOI0 Mo3ra. bonbLUMHCTBO 60NbHBIX A0XMBAKOT
[0 B3pocnioro Bo3spacta. [lpu caMbix Markux dopMax anb-
(a-MaHHO31A03a KIMHUYECKNE MPOSBEHNSA HOCAT CTEpThIN
XapakTep, 1 B 60NbLUMHCTBE C/y4aeB AMarHo3 MoXeT bbiTb
MoCTaB/neH TONIBKO Ha OCHOBaHWM nabopaTopHbIX Mccnepo-
BaHWN.

BuoxuMmnyeckue ocHoBbI naToreHesa

a-D-MaHHO31a3a — 3T0 0JjHA U3 JIM30COMHbIX 3K30T /-
Ko3upas wv rugponas ¢ MonekynapHon mMaccon 107,6 k[,
Ee ocHoBHas QyHKUMs COCTOMT B OTLLEMIEHUM TEPMUHAMb-
Horo octatka a-D-MaHHO3bl B 0nMrocaxapuaHoi Lenu ru-
KonpoTteuHoB. CywLecTByeT, No KpaiHei Mepe, 3 130 opMbl
(epMeHTa, Be U3 KoTopblx — A 1 B — Hanbornee aKTUBHBI
npu pH 4,4, a Tpetbss — C — nipu pH 6,0 [69]. N30dopMbl
A v B CTpYKTYpHO pa3nuyatoTcsi, Ho UMMYHOOMYECKM UAEH-
TUYHBI, U UIMEHHO OHM AedeKTHbI Y BoMbHBIX anbda-MaHHO-
31J030M.

W3onsums 13 nnaueHTbl YenoBeKa oOuuiieHHoW a-D-
MaHHO3uAa3bl, 0603Ha4yaeMon aBTopamMu Kak LAMAN, no-
3BOSIUNA OMPeLEeNnTb ee CTPYKTYPHbIe XapaKTepucTuku [67].
Bbino nokasaHo, YTo QepMeHT CMHTE3WpYEeTCA KaK eduHas
nonunentugHas uenb, coctoswas u3 1010 amuHokucnor,
48 u3 KoTopbIX ABMAKTCA CUTHaNbHOW MOCNEA0BATENIbHO-
CTbl. 3aTeM 3Ta Lenb npoueccupyetcs ¢ 0bpasoBaHMeEM
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3 rnukonenTaoB ¢ MonekynsapHon mMaccon 70, 40 n 15 k[,
cooTBeTCTBEHHO. 70-K[, nenTua 4acTMYHO pacliennseTca
C 0bpasoBaHWeM eLLe 3 NenTMAO0B, COEAMHEHHBIX MEXAY CO-
0o amcynbGUAHBIMY MOCTUKAMM.

KaptupoBaHue n upeHtudmkaums rena MAN2B1

MeTogoM coMaTtuyeckoi rubpuamsaumm reH a-D-
MaHHo3upasbl — MANZBT wnn MANB — 6bin Kaptupo-
BaH B obnactu 19p13.2-q12 [51]. B panbHenwwemM ypanocb
YTO4HWTb ero flokanusaumto B obnactn 19p13.2. Usonsumsa
u KknoHupoBanue KOHK reHa a-D-maHHo3npasel (MANZBT)
MO3BOAMAM ONPeSenUTb aMUHOKWCIIOTHYI0 MocnefoBa-
TeNbHOCTb epMeHTa, cocTosLiero u3 962 octatkoB [66].
l'eH MANZBT 3KcnpeccupyeTcs BO MHOTMX TKaHAX C 0bpa-
30BaHneM AByx TvnoB MPHK. OgMH M3 3TMX TpaHCKpMNTOB
DJMHOM 3 KB MpUCYTCTBYET BO BCEX UCCNEL0BaHHbIX TKAHSX.
OH KoampyeT KaTanuTUYeckn akTuBHyto nsohopmy depMeH-
Ta. [ipyras MPHK pninHom 3,6 K6 KooupyeT HeaKTMBHYIO 130-
(opmMy benka, KoTopas 06HapyKMBaeTCa NULLb B HEKOTOPbIX
TKaHAx B3pocnoro yenoseka [97]. Ten MANZBT coctout
U3 24 3K30HOB, pacnpefeneHHbiX Ha naowaan B 21,5 Kb
reHomHou [IHK [74].

MyTtauuu B reHe MAN2B1

BrepBble roMo3aurotHas MucceHc-myTaums c.215A>T
(p.His72Leu) B reHe MANZB1 6bina uaeHTUULMPOBaHA
y AByX cubcoB ¢ TMnoM Il anbha-MaHHO3MA03a B OLHOM POA-
CTBEHHOM NanecTUHcKon ceMbe [67]. OcTaTouHas aKTMBHOCTb
a-D-MaHHo3Mpa3bl y HUX cocTaBnsna okono 20%, 4To 1 06b-
ACHAET MArKoe Teyenue 3abonesanus [12]. Mpu Moneky-
nspHoM 0bcnefoBaHuM 43 60NbHBIX anbda-MaHHO3UA030M
u3 39 ceMeii, rnaBHLIM 00pPa3oM, EBPOMEHCKOr0 MPOMCXOX-
AeHus, bbina naentudumumposaHa 21 Hosas MyTaums [15].
N3 Hux 8 MyTaumid Hapywanu cnianucuHr, 7 — npuBOAWIU
K MpexAeBpeMeHHOMY MpeKpaLLeHnio TpaHcasumM, 6 — co-
MPOBOXANNCb 3aMEHOI OfHOM W3 aMMHOKUCIOT B benKe.
MucceHc-myTaums ¢.2248C>T (p.Arg750Trp) oTHOCKTCS K KNac-
CY MaXKOpHbIX, TaK KaKk oHa 6bblna HaiigeHa y 13 6onbHbIX U3
pasHblx cTpaH Esponbl. 31a MyTaumsa coctaenset 27% Bcex
MYTaHTHbIX annenen B reHe MANZB1. B Poccum ata myTaums,
Mno-BUAMMOMY, BCTPEYaeTCs Yallle, TaK Kak npu o0bcnefoBaHum
14 naumeHToB ¢ anba-MaHHO31L030M Y 11 oHa bbina obHa-
PyKEHa B rOMO3UIOTHOM COCTOSIHWM, Y 2 — B reTepo3uroT-
HOM [5]. TonbKo 1 pebeHoK bbln roMo3uUroTeH No APYroi M1c-
ceHc-MyTauum ¢.1182T>G (p.Ser394Arg). Hukakoi koppensiummn
MEX/y TUMOM MyTaLMu U XapaKTepoM TeyeHus 3aboneBaHus
He Habnopanu. B HacToswwee BpeMs B reHe MANZBT noeHTn-
burumpoBaHo okono 160 pasnuuHbIx MyTauui [22].

3KCI1&pVIMEHTaJ1beIE Mojaesnu

OnucaH peLieccuBHO HacnefyeMbld MaHHO3MAO3 y nep-
CULCKMX KOLLIEK, 0BYCNOBMEHHbIN NPUCYTCTBMEM FOMO3MUTOTHOV
Oeneunn 4 HyKneoTMaoB B KolaybeM reHe Man2b1 [16, 42].
AkTnBHOCTL 0-D-MaHHO3MZa3bl Y MyTaHTHBIX JUBOT-
HbIX MOMHOCTbK OTcyTcTBOBana. MeHoTMnMYeckn GonesHb
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nposiBAIAfach TPEMOPOM T0J10Bbl, arpeCCUBHLIM MOBEAEHU-
€M, aTaKCWeW, 3a[iepKKOW pocTa U paHHen rubenbio Xu-
BOTHbIX. 3aTeM bonee Markas gopMa MaHHO3uAo03a bbina
BbISIBJIEHA Y [OMALUHMX AJIMHHOLLEPCTHbIX KOLeK. Y 3Tux
JKMBOTHbIX OCTaTOYHas aKTUBHOCTb a-D-MaHHO3MAa3bl co-
cTaBnsana okono 2%. B oboux cnyyasx y MyTaHTHBIX KO-
WeK Habnwpanacb NporpeccupyioLlas HeBpOSIOrMYecKas
CMMNTOMATWKa, KOTOpas NpUBOAMNA K JIETabHOMY UCXony
B BO3pacTe 6 Mec.

Ha atux Mogensix bbina ucnbitaHa 3G PeKTUBHOCTL TpaHC-
MAaHTaLMmM KOCTHOro Mo3ra 1S ieyeHns anbda-MaHHO3uao-
3a [88]. ocne TpaHCMNAHTaLMM KOCTHOTO Mo3ra y NoAoMbIT-
HbIX KOLLEK B TeyeHWe 1-2 neT He Habnpanock yxyaweHus
HEBPOJIOTMYECKMX PacCTPOICTB. B Mo3re Takux MUBOTHbIX
NPOMCXOAMN0 yBeNUYeHWe anbda-MaHHO3MAA3HOW aKTMB-
HOCTM M MPaKTUYECKW MONTHOE MCYE3HOBEHUE JIM30COMHbIX
HaKoneHuii B HerpoHax. C ucnonb3oBaHMeM 371eKTPOHHOM
MWKPOCKOMKUM MOKa3aHo npucyTcTBMe (YHKLUMOHANBHOM
a-D-MaHHO3MAa3bl B HEWpOHaX, UM W 3HA0TENMaNbHbIX
KJleTKax CTEHOK COoCyfoB. TakuM 06pa3oM, TpaHcmnaHTaums
KOCTHOr0 M03ra MOXeT NPUBOAUTL K KOPPEKTHOMY nepeMe-
LLEHMIO NIU30COMHOM MMAPONa3sbl U KOMMNEHCUPOBATb FeHETH-
YeCKMM MeTabonmyeckuii LedekT.

O6LMpHbIE UCMbITAHWUA METOAOB reHoTepanuu anbga-
MaHHO31J03a NPOBELEHbI Ha TPAHCrEHHOW MOLENBHON Jn-
HWM MbILEN C HeAOCTAaTONHOCTbI a-D-MaHHo3upassl [77].
BeeneHne Oblubero depMeHTa WAM HOpMasbHbIX TEHOB
a-D-MaHHO3MAa3bl MbILLK 1 YenoBeKa B COCTaBe peKoMbu-
HaHTHbIX BEKTOPOB MPUBOAMT K 3HAUYUTENbHOMY CHUMEHMIO
YPOBHS HAKOM/IEHUS! MaHHO30COAEPXKALLMX OSIUrOCaxapuaoB.
3bhEKTMBHOCTb 3TOM0 CHUMEHUS 3aBUCUT OT AJIMTENBHOCTH
NIeYEHS, UCTOYHMKA BBOAMUMOrO (EepMeHTa U TUMa TKaHM.
Mocne ofHOKPaTHOM MHBEKLMM 3PEKT HOCUT BPEMEHHBIN
xapaktep. [pogomxeHne neyeHns NPUBOAMUT K NOSIHOMY UC-
Ye3HOBEHMIO HAKOMMIEHWIA ONIMrocaxapuA0B B MEYEHM, MoYKax
1 cepALe, 0[HAKo B MO3re He yAaeTcs JOCTUIHYTb 6osiee yeMm
30% cHuxeHus.

B ppyroM uccnepoBaHuy Gbino NoKasaHo, YTO NpU BHY-
TPUBEHHbIX MHBEKLMAX MOLESbHBIM MYTAHTHBIM MbILLaM
pekoMouHaHTHoro Bektopa (rhLAMAN), copepiallero re
MANZB1 yenoseka, npucytctaue a-D-maHHO3MAa3bl 06Hapy-
JKMBAETCS UIMMYHOTMCTOXMMUYECKM B JIN30COMaxX MHOTUX TKa-
Heli [17]. Mpy HM3KKX fo3ax BekTopa (25 EA/Kr) HabniopaeTcs
bonee uem 70% cHuXeHWe onMrocaxapUAHbIX HaKOMEHUN
B BUCLIepasbHbIX TKaHAX. [lecaTMKpaTHOe YBeNMUYeHUe [03bl
(250 Ep/Kr) npuBOaMT K MCYE3HOBEHWUIO HAKOM/EHWI B Ne-
pudepuyeckux HerpoHax. [Ins 50% CHWXKEHMs ypoBHA oNK-
rocaxapuHbIX HaKOMJIEHMIA B Mo3re TPeDYHOTCA MOBTOPHbIE
nHbekumn (500 Ea/kr). MpaKTuyecku nosiHoe McHe3HOBEHME
BaKyoJs1eN C HAaKOMNEHUAIMM B MO3re MyTaHTHbIX MblLLEel [o-
cTuraetca npu obHapyxeHun a-D-MaHHO3uMAasbl B runmo-
Kamne, 4To CBMAETENbCTBYET 06 ycnewHoM npeofofieHuH
rematosHuedanuyeckoro bapbepa. OfHOBPEMEHHO Yy TaKuX
MblILLEN HabMOAAIOTCS 3HAUUTENBHBIE YNYYLIEHUS B HEWpO-
LBUraTesibHON aKTUBHOCTM.
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JlabopaTopHas AuMarHocTUKa U neyeHue

lpynnoii pucka no anbda-MaHHO3MA03Y ABNAIOTCA AETH
C MArKMMW (QEHOTUMUYECKUMU NPOSIBNIEHUAMU CUHLPO-
Ma ypnepa, nporpeccupytoLLeil YMCTBEHHOW OTCTasOoCTb0
W HeMpOCEHCOPHOM TyroyxocTbio. OfHAKO KIIMHUYECKWE KpU-
TEpUM AMArHOCTUKM MaHHO3uAo3a | u Il TunoB pasnuyatotcs.
B cooTBeTCTBUM C peKoMeHAaLmaMu MexayHapoaHoii pabo-
yen rpynnbl Ang 6onbHbIX B Bo3pacTe Ao 10 neT rnaeHble
AMarHoCTM4ecKne NposiBNeHus anbda-mMaHHO31A03a — 3T0
3a[lepIKKa peyeBoro pasBuTUSA 1 TYTOYXOCTb, TOTAA KaK nocne
10 net Ha nepBOe MeCTO BbIXOAAT YMCTBEHHAs OTCTaNoCTb,
MCUXMYECKUE PacCTPOCTBA W MPOrpeccupyloLLme ABuUraTenb-
Hble HapyLeHus [41].

Mpu 6uoxuMuyeckoM 0bcneoBaHUN OMpeaensieTca no-
BbILLEHHOE COAepXaHue MaHHO30CoAepXaLLMX 0NMrocaxap-
[0B B MOYe U B CbIBOPOTKE KpoBu. Ho 6osee MHbopMaTUBHBIN
XapaKTep HOCUT CHUXEHWE aKTMBHOCTW anb(a-MaHHO3M-
Aasbl B NIEWKOLMTaX W, YTO MPOLLE, B CyXUX MATHAX KPOBMW.
Ha 3aBepLuatowem atane AMarHoCTUKK anbga-MaHHO3WL0-
33 NPOBOAMTCA UAEHTUDUKALMSA VHAKTUBMPYIOLLMX MyTaLMiA
B reHe MANZBT [5].

lepBble NOMbITKU MATOrEHETUYECKOrO JIEYEHUS alb-
(ha-MaHHO31A03a CBA3aHbl C TPaHCMIaHTaLMeR remonos-
TUYECKUX CTBOJIOBLIX KNeToK [64]. Tpyu npuMeHeHuM 3ToM
npoueaypbl 6bin NoNlyYeHbl NPOTUBOPEYMBLIE Pe3ysbTaThl.
OpHako B 6onblUMHCTBE CyyaeB Habnwpanu 3amepsieHue
MPOrpeccUpoBaHNa HEMpONCUXMYECKOro pasBUTUS U YBENU-
YeHWe NPOACIKUTENIBHOCTM XU3HM [22].

Bonee ycnewHon okasanacb GepMeHTHas 3aMecTu-
TeNbHas Tepanus anbha-MaHHO3MA03a C UCMO/b30BaHM-
€M peKoMbMHaHTHOro (epMeHTa — BeSiMaHasbl anbda.
B 2018 r. atoT npenapart 6bin 0406peH KOMUTETOM AreHT-
ctBa EBponelickoit Meanumnbl (EMA) ans KoppeKuuu He-
HEBPOJIOTMYECKUX MPOSABNEHUA NPU MATKUX M CPeAHUX
dopMax anbda-MaHHO3MA03a [22]. 3TOT noaxond ycnew-
Ho mpowen Il ¢a3y KAMHWMYeCKUX MCMbITaHUIA, U ero -
(eKTMBHOCTb 1 Be3onacHoCcTb bbina [oKa3aHa B [BOMHbIX
CnenblX paHLOMU3MPOBaHHBIX MaLebo-KOHTPONIUpPYEMbIX
UCCNeA0BaHNAX, MPOBEAEHHBIX BO MHOMUX MeLULMHCKUX
ueHTpax [19, 58]. lNokasaHa nepcneKTMBHOCTb MUCMOMb30-
BaHUs BefiMaHasbl anbda M npu NeveHuu paHHux GopMm
3aboneBaHus [81]. Mpu oLeHKe OTAaNeHHbIX NOCNEACTBUN
(hepMeHTHOW 3aMeCcTUTeNIbHOW Tepanuu anba-MaHHO-
3upo3a y bonbHbIX JeTen cnycTa 4 roga nocnie neyeHus
0TMEeYaeTCsl yNyuLleHWe MHOTUX BUOXMMUYECKUX U UMMY-
HOMOTMYECKUX NOKa3aTeneid, XopoLLO KOPpenMpyHoLLee C yBe-
JINYEHNEM WX LBUraTesIbHOM aKTUBHOCTM, BKIIKOYAs MENKYH0
MoTopuKy [73].

B Poccum neyenne anba-maHHo3npo3a y pebeHka
B Bo3pacTe 12 neT nmyTeM BBe[eHWS BenMaHasbl anbga
BrepBble Obi10 npoBeaeHo B 2020 r. B HacToswee Bpe-
MA anb(®a-MaHHO3MA03 BKIKYEH B MepeyeHb OpdaHHbIX
3aboneBaHui, L8 NevyeHUs KOTopblx bnaroTBopuTenb-
HbiM doHaoM «Kpyr [obpa» ocyliecTBiseTca 3aKymnka
npenaparos.




EDITORIAL

PaspabatbiBaloTcs M Apyrve natoreHeTUHecKue MeTOAb
neyeHus anbda-MaHHO3WA03a, B YaCTHOCTH, LLanepoHoTe-
panus, 0CHOBaHHas Ha UCMOMIb30BaHWM Npenaparos, crnocob-
HbIX PEKOHCTPYMpOBaTb aHOMasibHbIA (HONAMHI HEKOTOPbIX
MYyTaHTHbIX GOpM anbda-MaHHO3MAO3bI [76]. Ha KynbType
¢ubpobnacToB bonbHbIX U/UNK TpaHcdeLmpoBaHHbX MAN2
B1-KO kneTkax nokasaHo, 4yto jobaBfieHue nofo0HbIX LLa-
MepOHOB NPUBOAAT K 3HAUUTENTBHOMY YSYULLEHWH SHA0COM-
HO-/IM30COMHBIX (YHKLMIA U CHUMKEHMIO YPOBHS HAKOM/IEHMS
COOTBETCTBYHOLUMX CYBCTPaTOB.

lepcneKTUBHOW TaKKe ABNSETCA reHoTepanus anbda-
MaHHO31A03a, NO3BONAIOWAA NPOBOAUTL KOPPEKLMIO He-
BPOJIOrMYECKUX aHOManuiA NpY BBELLEHUM HOPMaIBLHOIO reHa
MANZBT B cocTaBe COOTBETCTBYHLLMX afileHOACCOLMMPOBAH-
HbIx BeKTOpoB [98]. Ha MoaenbHbIX IMHMAX KOLLEK Bbino no-
Ka3aHo, YTo HambonbLUM TepaneBTUHECKUI 3DhEKT 1 yBe-
JIYEHME MPOSOIKUTENBHOCTU U3HU 3KCMEPUMEHTASbHBIX
JKMBOTHBIX AOCTUraeTca Npy UCMob30BaHUW BEKTOpa C Cepo-
TMNOM hu.32, Npu 3TOM BHYTpUapTepUanbHOe BBEJEHNE OKa-
3blBaeTcs MpeanouTMTeNbHee BHYTpUBEHHOro. B mpouecce
neyeHns HabnoLanu ynydlleHne MHOTUX HEBPOOrUYECKUX
nposBneHnii 3abonesanus, YTo noaTeepxaanocs MPT u no-
CNeLyIoLWLMM NaToNIOr0aHaTOMUYECKUM U TUCTONOMMYECKUM
obcnenoBaHMeM ros0BHOMO Mo3ra.

BETA-MAHHO3WA03
Knuhuka u anugemuonorus

beta-mMaHH031A03 (OMIM 609489) — 370 04eHb peakoe
ayTOCOMHO-peLieccuBHOe 3aboneBaHue, 0bycnoBneHHoe npu-
CYTCTBMEM WHAKTUBMPYHOLLMX MyTauuii B reHe MANBA v Ha-
CNeACTBEHHON HeLOCTAaTOYHOCTBI JIM30COMHOr0 (hepMeHTa
B-D-MaHHo3Mpa3bl [6]. B ocHoBe maToreHesa 3aboneBaHus
JIEXMT HapylleHue KaTabonmaMma rMKoNpOTEMHOB, BCNEA-
CTBME YEro MpOMCXOAMT HaKOM/eHWe B IM30COMax M rune-
PIKCKPELMA C MOYO ABYX TUNOB B-MaHHO30-COLEpIKALLMX
0/IMrocaxapuaos, 0auH 13 Kotopbix — Man(b1-4)GlcNAc —
SIBHO npeBanupyeT. BHyTpuUKneTouHoe HaKomneHue omu-
rocaxapuioB COMPOBOXAAETCS YBEIMYEHWEM uucha Jin-
30C0M, KOTOpble MOCTENEHHO MEepenosiHAT LMTOMNNasMy
KNeToK, npusogs K ux rubenn. lpu Mopdonornyeckom
uccnefoBaHWW ayToncuMHOro Matepuana 60MbHbIX BbisB-
NAETCS BaKyONIN3aUMs KIETOK KOXM M KOCTHOTO M03ra, HO
He TMM(OLMTOB.

[Ins 6eta-MaHHO3M[03a, TaK e KaK [N MHOMUX Apy-
TUX NIM30COMHbIX DONe3Hem, xapaKTepeH KIMHWUYECKMIA Mo-
nuMopdu3M Kak no [ebloTy, TaK M Mo TAXKECTU TeYeHus
3aboneBaHus. OTMEYEHO TaKXKe Haluume BHYTPUCEMEMHOMO
noAMMopu3Ma no TAXKECTU KIIMHUYECKON KapTuHbl. [lebioT
3aboneBaHns BO3MOKEH B LUMPOKOM AMana3oHe 0T HECKOb-
Kux Hegenb Ao 12 net [14, 39]. 0BbIYHO B MepBble HECKOJIb-
KO MecslleB [eTW pa3BMBalOTCA HOpManbHO. B panbHeliem
HabnopaeTcs 3afepiKa NCMXOMOTOPHOTO, PeYeBOro U yM-
CTBEHHOTO pasBUTMS, MPOrpeccUpyroLLas A0 YMCTBEHHON OT-
CTanocTy, XxapakTepHas ns Bcex popm 3abonesanus. YacToiin
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CMMNTOM — aTakcus. B HekoTopbix cnyyasx oTMeuaetcs
MAMKWA MLEBON AM3MOp@U3M. [leT CKIOHHbI K perynsp-
HbIM PeCnMPaTOPHBIM MHGBEKLMAM U 0TUTaM, KOTOpbIE MOTYT
NpUBOAMTL K TyroyxocTu. [lns aeTeii XxapaKTepHO arpeccuB-
Hoe MoBe/ieHune, IMOLMOHaNbHasA TabKUbHOCTL U HapyLIeHWS
cHa. lpu TsKenoM TeuyeHUM 3aboneBaHMs BO3MOXKHO pas-
BMTWE 3MWENCUM, CNAcTMYECKOro TeTpanapesa W CoKpalle-
HWe NPOLOMKUTENBHOCTU XM3HW. [pn Bonee MArKoM Teye-
HuM BeTa-MaHHO31A03a 6oMbHbIE JOXKWBAIOT O B3POCIOr0
BO3pacTa.

buoxuMuyeckue ocHoBbI naToreHesa

p-D-MaHHO31Aa3a — 3T0 0/iHA W3 IN30COMHBIX 3K30MU-
KO31Aa3 WM rMaponas, Katanusupyowmx GUHanbHbINA Lwar
B Aerpagaumu N-cBA3aHHbIX OfMrocaxapuioB, BXOASALLMX
B COCTaB [JIMKONPOTEMHOB. Ee ocHoBHoM hyHKUMel aBnseTca
OTLLiEMN/IeHNe TeEpMUHaNbHOro octatka B-D-MaHHO3bI B 0K-
rocaxapuoHoun Lenu.

Kaptuposavue u naentudmkaumsa resa MANBA

Wcnonb3oBaHne Habopa MoneKynsipHO-reHeTUYEeCKUX
METO0B, BKJIOYAKLLMX CKPUHUHT TKaHecneuuduueckux
bubnmoTek reHoB yenoBeka, 0bpatHyto MLIP 1 5'-npaiimMupo-
BaHHylo amnindmkaumio (Metog RACE), nossonuno uzonm-
poBatb nonHopasmepHyto KOHK reHa MANBA v onpepenutob
ee HyKNIeOTUIHYI0 nocneaoBaTenbHocTs [6]. FeH MANBA co-
cTouT 13 17 3K30HOB M NMOBCEMECTHO JKCMpeccupyeTcs ¢ 06-
pasoBaHueM MPHK anuHoii B 3,7 Kb6. MeTogoM coMatuye-
CKOM rnbpuamsaumu reH MANBA Obin KapTUpoBaH B 0651acTu
4q22-qg25. B panbHenweM ynanocb YTOYHUTb €ro JIoKanm3a-
umio B obnactu 4q24.

MyTtauuu B rene MANBA

B 1998 r. B YellCKOW CeMbe C paHee YCTaHOBJEHHBIM
K/IMHWMYECKUM [MarHo3oM beTa-MaHHO3MA03a BrepBble
bbina moeHTMdUUMpOBAHA MyTauus caWTa ChaicuHra
B reHe MANBA B romMo3urotHoM coctosHuu [6, S4]. UHTe-
PECHO MOAYEPKHYTb, YTO KIIMHUYECKWE NposBNieHus beTa-
MaHHO3103a y OpaTbeB OblM PasfMuHbI, YTO YKa3biBaeT
Ha yyacTue Kakux-To MoavduUMpYHOLLMX GaKkTopoB u/umm
B3aWMOLENCTBUA TEHOB, BAMAIOLLMX Ha CTEMeHb TAXKECTU
3aboneBaHus. Yaule Bcero mMyTaumm B reHe MANBA conpo-
BOXAAKOTCSA NPEeXAEBPEMEHHON TepMUHALMEN TpaHCHALMK,
B bonee pefKux ciyyasx BCTPEYAKOTCS MMCCEHC-MyTaLuu
[75, 82]. YeTknx Koppenauuii Mexay TUMNOM MyTauun U Xa-
PaKTepoM TeuyeHWs 3ab0N1eBaHUA He OMUCaHO.

Y 10 nauMeHTOB 3THUYECKM LIbIFaHCKOrO MPOMCXOXAE-
HWA 13 8 HEPOACTBEHHLIX CEMEW, MPOXMBaOLWMX B Yexuu
1 CnoBakuu, y KOTOPbIX yX0Ta co4YeTanacb C YMCTBEHHOM
OTCTanocTbi, MAEHTUDMLMPOBaHA OHOTUMHAsA FOMO3UIOT-
Hasa MyTaums c.2158-2A>G B rene MANBA [79]. YactoTa
reTepo3uroTHOr0 HOCMTENbCTBA 3TOM MyTaLuu Y 3[40pOBbIX
NpeAcTaBUTENei [aHHOW 3THUYECKOM Tpynnbl COCTaBu-
na 3,77%, uto nouyTM Ha 3 nopsgka bosblue, YeM B Apyrux
nonynsaumsx.
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JKcnepuMeHTanbHble MOAeNu

BnepBble beTa-MaHHO3K03 ObiN OMMCaH Y HYOMaHCKMX
0BeL, KaK TsKesoe HeBposornyecKoe 3abonesanue ¢ femue-
JIMHU3aLMEN LieHTpanbHoi HepBHol cucteMbl (LLHC) n pah-
Hel rnbenblo MBOTHBIX [49, 60]. DeHOTMN MyTaHTHBIX OBeLl
06BACHAETCA NPUCYTCTBUEM FOMO3UIOTHON JENeLMn OfJHOro
Hykneotuaa B reHe B-D-MaHHo3mpasel [56]. Y oBew Toi xe
MopoAbl C MATKUM (eHoTMNOM BeTa-MaHHO31A03a BbiSBEH
MO03auLM3M MO 3TOI MyTaLuu.

lyTeM HanpaBneHHoOro paspyLueHus reHa Manba co3aaHa
TPaHCreHHas «HOKayT»-/IMHWSA MbILIEN C HYNeBOW aKTUBHO-
cTbto B-D-MmaHHo3uaasbl [100]. MyTaHTHbIE MbILWK XU3HE-
cnocobHbl, NA0LOBUTHI M 0 TOAA HU3HU HE UMEIOT HUKAKUX
aHoManuii noseeHus. Mpu rUCTONOrMYECKOM aHanu3e B He-
KOTOpbIX OpraHax, BKItouas NpuAaTK1 ANYEK, NeYeHb, MOYKK,
LUMTOBUIHYIO XKenesy, Habnaanu KIeTKu ¢ yBeNMYeHHbIM
UMCNIOM BaKYOSIeN B LMTOMIA3Me, YTO CBUAETENLCTBOBASO
0 CYLLeCTBOBaHMM IM30COMHbIX HaKomnneHuit. OgHaKo ux Ko-
7mn4ecTBo BbINo HEBENMKO. Y BCEX HYmEeBbIX MyTaHTOB BaKyo-
JM3aums uMTonnasMel Habnwoganack Takke B knetkax LHC
C BapbuUpYHLLMM YPOBHEM W XapaKTepOM pacnpefeieHus
BaKyo/M3aLMW B pa3nnyHbIX OTAeNax Mo3ra. Y MyTaHTHbIX
MbILLEN OKa3anach NoBbILLEHa aKTUBHOCTb aNbha-MaHHO3U-
Aa3bl, YTO MOXKHO ObINIO MHTEPNPETUPOBATL KaK BKIKOYEHME
HEKOero KOMMeHCaTOpHOr0 MexaHu3ma. TakuM o0bpasoM,
KIMHWUYEeCKue 1 Bruoxummyeckne eHOTUMbI MBILLEN 1 OBEL,
UMEIOLLMX HYNEeBYI0 aKTMBHOCTb B-D-MaHHO3MAasbl, 3Haum-
TeNbHO Pa3NnyatoTCs.

[-D-MaHHo31L03 onucaH 1y cobak. Tak, npu ructonaro-
NOTUYECKOM aHanu3e Tpex 04HOMOMETHBIX LLEHKOB MOPOLbI
HeMeLKas 0BYapKa, Y KOTOPbIX OTMeYanacb 3afepxKa po-
CTa, CyAOPOXKHble MPUCTYMbI, aTaKcua U rnyxoTa, Habwonanm
BaKyonm3aumio Bo MHorux knetkax LIHC u BucuepanbHbix
opraHoB [48]. Buoxumuyeckuit aHanM3 nokasan OTCyTCTBUE
f-MaHHO31AA3bl, @ NPU MONEKYNSPHO-TeHETUYECKOM 06-
cnefoBaHuu 6bina MAeHTMULMPOBAHA MUCCEHC-MyTaLms
B 3K30He 4 reHa Manba. [pyras mytaums (c.2381dupTATCA)
B reHe Manba bbina noeHTMdUUMPOBaHa Yy rofoBanoi bec-
MOpoLHOM cobaKu, MMetoLLelt NporpeccupytoLLiee HapyLeH e
MOX0AKU, MbILLEYHYH caboCcTb U PerypruTaLmio CbeLeHHOV
nuwwm [18]. KoHueHTpaums B-MaHHO30COAEPKALLMX ONIUFO-
CaxapuaoB B CbIBOPOTKE KPOBM Y XMBOTHOMO B /5 pa3 npe-
BblLLIANIa HOPMY, B TO BPEMS KaK aKTMBHOCTb f-MaHHO31Aa3bl
coctaBnsna nuwb 5%. Takum obpasoMm, 3T cobaky MoryT uc-
Mo/b30BaTbCs KaK FreHeTUYecKue Mofienm beTa-MaHHO31A03a
YenloBeKa 1A U3y4YeHUs BUOXMMUYECKMX OCHOB MaToreHesa
W NoucKa BMOMMLLIEHEN 1S Tepanuy 3TOT0 PeLKOro TAXe-
noro 3abonesaHus.

JlabopaTopHassi AMarHocTuka, npodunakTuka
n ne4yeHue

pynna pucka no 6GeTa-MaHHO3MAO3y — AETU C 3a-
[lePXKKOW MCMXMYECKOTO PasBUTMS W MporpeccupyroLLeit
YMCTBEHHOW OTCTaNoCTblo. 3TU KIMHUYECKUE NPOSBNEHUA
MOTYT COYeTaTbCA C TYroyxoCTbld W WMMyHOAE(QUUUTOM.
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MoaTBepxpaoLWLMMU BUOXMMUYECKUMI TeCTaMu SBNISKOTCA
NOBbILUEHHAs 3KCKPELMs C MOYOW (-MaHHO30COAEepIKaLLMX
0/IUr0CcaxapuioB M CHUXEHHAs aKTUBHOCTb -MaHHO3MAA3bI
B NeliKouyTax. [lnartos cumraetcs [oKasaHHbIM NpU UAEHTU-
(GUMKaLMM MHAKTUBMpYIOLWMX MyTauuii B reHe MANBA.
[IByxneTHue HabntoaeHnsa 3a ManbyYMKoM C paHHen ¢op-
MO OeTa-MaHHO3KJ03a Nocsie NepeniuBaHUs eMy MyrnoBUH-
HOW KPOBW OT COBMECTUMOrO JOHOPA MOKa3anu ymyulleHue
HEKOTOPbIX K/IMHUYECKUX M BUOXMMUYECKMX MOKa3aTesen,
UTO YKa3blBaeT Ha MepCNeKTUBHOCTb TPaHCM/IaHTaLWM remMo-
MO3TUYECKMX CTBOJIOBBIX KIETOK ANS NIEYEHUS 3TOTO TAXe-
noro 3abonesanus [59]. 0aHaKo NaToreHeTMYECKUX METOAO0B
neyeHus 6eTa-MaHHO3ML03a A0 CUX MOP HE OMKCAHO.

®YKO31M 03

KnuHuka n anupeMunonorus

®yko3nao3 (OMIM 230000) — 370 pefKoe ayTOCOMHO-
peueccuBHoe 3aboneBaHue, 06ycnoBneHHoe Hacnej-
CTBEHHOM HE[0CTaTOYHOCTbK JIM30COMHOr0  (epMeHTa
a-L-dyKo3naasbl, NPUYMHON KOTOPOI ABNSIOTCH UHAKTUBU-
pytowwme MyTaumm B reHe FUCAT [93]. B ocHoBe natoreHe3a
3aboneBaHMs NEXMUT HapylleHne KaTaboimsMa QyKorvKo-
NPOTEMHOB W (QYKOMNMUKONUNUAOB, B pe3ynbTaTe KOTOPOro
MPOMCXOAMT HAKOMJEHNE B IM30COMaX MHOTWX TUMOB KIETOK
(yKo3ocofepKaLLMX HeMTPanbHbIX MOJUCcaxapuaoB W yBe-
NMYeHne cofiepaHus hyKo3ocogepalLmx chUHronMnmuLoB
MPeUMyLLLECTBEHHO B MEYEHU W, B MEHbLUEM KOJIUYECTBE,
B Mo3re. DyKo3ocopepxalume onurocaxapuabl U rMKOU-
nuabl, pasnuyaloLLMecs no coctasy U uucny (cero 25 Tu-
noB), B DOMbLUOM KONMYECTBE 3KCKPETMPYIOTCS C MOYOM.
BHyTpukneTouHoe Hakonnenue cybctpatoB 610KMpPOBaH-
HOW (epMEeHTaTMBHOW peaKLMM COMPOBOXAAETCA YBEU-
UEHWEM YmMCra M pa3MepoB SIM30COM, KOTOPbIE MOCTENEHHO
NepenoHAKT LMTOMNIasMy KIeTOK, NPUBOASA K uX rubenw.
Mpu MopdonornyeckoM ucciefoBaHUM ayTOMCUIHOTO Ma-
Tepuana bosbHbIX BbIABNSETCS BaKyoNU3aUMs LUTONIa3Mbl
KIETOK NeYeHu, NOLKENYA04HON Xene3bl, nepudepruyecKol
n UHC. ®yko3npo3 xapaKkTepusyeTcs ABYMS TUMaMM BaKyo-
neii. lpo3payHble BaKyonu, COOTBETCTBYHOLLUME «MEHUCTOM»
LumTonnasMe, B 60/IbLLIOM KOSIMHECTBE MPUCYTCTBYIOT NOYTW BO
BCEX K/leTKax. TeMHble BKIIOUYEHMSI C MOTHBIM rPaHyNIsipHbIM
MaTepuanom obHapy*u1BaloTCS MPEUMYLLECTBEHHO B KITETKAX
Mo3ra. JTu30CoMbl, 3aM0HEHHbIE FUKOMNNAAMH, BbITNALAT
KaK NaMUIIIAPHBIE BKITIOYEHMSI.

Knunnyeckue nposiBnenns dykosno3a xapaKTepusyroT-
csa nopaxenueM LHC c pa3suTeM yMCTBEHHOW OTCTaNoCTy,
CYAOPOXKHBIM CUHAPOMOM, BbIPaXKEHHOW MbILLUEYHOI runo-
TOHWEN, NapannesibHO Pa3BMBAKOTCA CUMMTOMbI NOBPEXE-
HWA OMOpHO-ABUraTeNlbHOro annapara, BKYas AedopMa-
LMI0 MO3BOHOYHMKA, U3MEHEHWS KOCTel NMLEBOro yepena,
HW3KopocnocTb. [ns GyKo3npo3a, TaK e Kak As MHOTUX
LPYrvX NIM30COMHbIX BonesHem, xapaKTepeH KIIMHUYECKUH
nonnMopdu3M. YcnoBHo BbigensT ase GhopMbl 3abonesa-
HUS: TAKENYI0 MHDAHTUIBHYIO0 C AeboTOM B Bo3pacTe 0T 3 10
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18 Mec. — tun |, u bonee nerkylo ¢ Ha4yanoMm B BO3pacTe
1-2 net — un |l [94]. OpHaKo Aaneko He BO BCEX CiyqasnX
yAaeTca NpoBeCTV pasfenieHne Mexay 3TuMKU AByMS TWna-
MM, TaK KaK CyLLeCTBYEeT HenpepbIBHbIA KIIMHUYECKUIA CMIEKTP
nepexofoB OT TAXENbIX A0 nerkux dhopM. [lokasaHo, uto Bee
K/IMHWYECKWUE BapuaHTbl QyKO31A03a ABNAKTCA anefbHbIMU
3aboneBaHuAMM.

Mpu | TMne y 60nbHOro pebeHKa ¢ MOMEHTa POXKAEHUS
W3pefKa MOryT MpUCYTCTBOBATb MYMOYHbIE M/MAM NaxoBble
rpbixu. OgHaKo Yalle nepBbIMU KIIMHWYECKUMIM NPOSIBIIEHN-
AMK 3aboneBaHNs CTAHOBATCS MpOrpeccupyloLLee 0TCTaBa-
HWe B MCUXOMOTOPHOM pa3BUTUM, MOCTEMEHHOE CHUKEHME
peakuMn Ha OKpyatoluee, TPEMOp, CMacTUYeCKue nape-
3bl. B coMaTyecKoM cTaTyce yMEepeHHO BbIpaXeHbl YepThl
«raprounuaman», CKenetHole fedopMauum no TUny MArKoro
MHOECTBEHHOr0 AM30CT03a. bosbHble [eTU MofBEpIKEHbI
YacTbIM PecnmpaTopHbIM UHPEKLMAM 1 0TUTaM, XapaKTepHO
pa3BuTHe TyroyxocT. Ha BTOPOM rofly »u3HW CTaHOBUTCA 3a-
MEeTHOM 3a[lepIKKa pocTa, ryboKas yMCTBEHHas 0TCTanocTb,
MporpeccupyloLLMe HEBPOOTUYECKUE HapyLUeHUs B BULE
CcnacTUyecKon TeTpanneruu, runeppednexcun. BosmoxeH
CYLOPOXHBIA CUHAPOM C XapaKTepHbIMU U3MEHEHUAIMM Ha
anekTpoaHuedanorpamme (33). Y HekoTopbIx aeTeit dop-
MUPYIOTCS MArKas HemporpeccupyloLlas renaro- Wam rena-
TOCMIeHOMeranusa u KapavoMeranus. CkeneTtHble aucnnasmm
MPeACTaBsieHbl 0BOMAHOW WK KIOBOBUAHOW AedopMaumeii
MO3BOHKOB, BefyLied K (GOPMUPOBaHMIO KUPOCKONNO3a,
runonnasveit V NOACHWYHOTO MO3BOHKA, MMMNONaasuen Um
annasueil KONYuKa, LWUMPOKON PYAHON KNETKOW C LUMPOKK-
MW pebpamMu W KluMLaMK, TYromoBUMKHOCTBIO CYCTaBOB,
AedopMaLment U CKIEPO3MPOBAHUEM BEPTYKHOW BNaAyHbI.
XapaKTepHO pa3BWUTWE WM3BUTOCTU COCYAOB KOHBIOHKTUBBI.
WHorpa Ha Koxe MOSBNAITCA aHrMokepatoMbl. [iuarHo-
CTUYECKWI MPU3HAK — MOBbILIEHHOE COAEPIKaHue Xopu-
Aa HaTpus B noTe. ButanbHbIli NporHo3 HebnaronpusATHBLIN.
3aboneBaHne bbICTPO Mporpeccupyet, MPMBOAA K MOJHOM
yTpare ABUraTesbHbIX U peyeBblX QYHKLUMIA. JleTanbHbIA UCXOL
B pe3ynbTaTe 3HUedanonaTti, Nporpeccupytolleli oo fee-
pebpaLyMoHHON pernaHoCTH, HacTynaeT B BospacTe Ao 10 ner.

Mpu Il TNe dyKo3nao3a HeBponorMyecKas CUMNTOMaTH-
Ka MeHee BblpakeHa U B LienoM 3aboneBaHue nporpeccupyet
MezaneHHee. [lepBbIMM NOABNAOTCA NPU3HAKN MHOKECTBEH-
Horo aumsocto3a. Jluueson auamopdusM cnabo BblpaeH.
YMCTBEHHas OTCTanocTb CTAHOBUTCS OYEBWOHON B [ETCKOM
WUNM paHHEM LLIKOJILHOM B0O3PacTe, X0TS Y NOJIOBUHbI HONbHbIX
B Bo3pacTe 10 NeT ABUraTeNibHbIE U peyeBble QYHKUMM eLue
coxpaHstotca. [Ina naHHoi GopMbl GyKo3na03a XapaKTepHa
HW3KOPOCNOCTb, POCT B3pOC/ION0 MaLMEHTa He MpeBbIlLaeT
135 cM. TunnuHo anddy3Hoe NosBNeHMe aHTMOKEPATOM Ha
KOXXe TYNOBULLA, KOTOpbIe MEPBMYHO BO3HUKAIOT Ha KOXe re-
HUTaNMM U HUXKHEN YacTU KMBOTA, a 3aTeM MOCTeNeHHO no-
KpbIBaOT BOMbLLUYH0 YacTb Tenia. 3TOT CMMMTOM MOXET UMETb
AMarHoctuyeckoe 3HadveHue. KpoMe Toro, Koxa JeTen TOH-
Kas u cyxas. B Bospacte fo 10 net aHrMokepaToMbl BCTpe-
yatotcs y TpeTvt 6onbHbIx, Mexay 10 u 20 rogamu — y 75%,
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a nocne 20 net — y 85%. Bo3MoxHO pasBuTie ruMno- uim
aHrnapo3sa. Bospact rubenm 3aBucuT OT CKOpOCTW Mporpec-
CMPOBaHWUA HEBPOJIOrNYECKOWM CUMNTOMATUKMW. BonbLUMHCTBO
nornbaeT B TPeTbEN AEKaAe HU3HH.

(®yKo3um03 3T0 0YeHb pefiKoe 3aboneBaHue, U BO BCEM
Mupe onucaHo HeMHoruM 6onee 100 cnyyaes. Hanbonbluee
uncno 3aboneBaHnii hyKo3nL030M 3aperucTpupoBaHo B Uta-
7K, NpuyeM 6ONBLUMHCTBO NaLMEHTOB SBNSIOTCA NOTOMKaMM
KUTeneii ABYX COCEHMX JepeBeHb B 04HOW U3 MPOBUHLMNA HA
tore cTpaHbl [80]. bonesHb Takke 0THOCUTENBHO YacTo BCTpe-
YaeTcA CPeAm UCMAHCKOro HaceneHus AMepuk.

buoxuMuyeckue ocHoBbI NaToreHesa

L-cbyKo3a BXoauMT B COCTaB psfla CbIBOPOTOYHBIX anbby-
MWHOB. Ee oTLeneHre 0T BenKoBOM YacTh ocyLLeCTBSETCA
C NOMOLLbK IU30COManbHOro depMeHTa a-L-hyko3naassbl.
370 0fiHa U3 NIM30COMHBIX 3K30MNIMKO3MAA3, OCHOBHAs BYHK-
LSl KOTOPOWA COCTOUT B OTLLIEN/IEHNM TePMUHANBHOr0 0CTaTKa
a-L-yKo3bl B oiMrocaxapuaHoii Lieny yKoriMKonpoTenHOB
¥ YKOrMKOIMNMA0B, LIMPOKO NpeACTaBNeHHbIX KaK BHYTPU
KJETOK, TaK M Ha UX NOBEPXHOCTU (aHTUreHbI rpynn KpoBw),
a TaKXe BO BHEK/IETOYHOM MaTpukce [45]. [eHeTuyecKui
pedeKT a-L-dyKo3naasbl NpUBOAUT K HAKOMMIEHMIO B pas-
JINYHBIX OpraHax W TKaHsAX QYKO30COAEPKALLMX TTIMKO3aMUH-
TNINKAHOB, FMKONIMNWA0B U OJIMrocaxapuaoB.

Y YenoBeKa CyLLECTBYIOT, N0 KpalHel Mepe, [Be MOM-
Mop®Hble a-L-dyKo3naasbl. AKTMBHOCTb TKaHEBOM M30(op-
Mbl — FUCAT — oTcyTCTBYET MM pe3Ko CHUKEHa npu BCex
KJIMHWYECKUX BapuaHTax dyko3uao3a. Bropas usodopma —
FUCA2 — aBnsieTca nna3MeHHOI U ee aKTMBHOCTb Y B0JIbHbIX
COXPaHAETCA B Npefenax HopMbl.

OueHb HM3Kas 0CTAaTOYHas aKTMBHOCTb a-L-(yko3naasbl
obHapy»uBaeTcs npu Bcex TMnax 3abonesaHus, 0gHaKo xa-
paKTep noBpexaeHns hepMeHTa MOKeT BbITb pannyeH. Tak,
npu obcnegoBaHum 11 naumeHToB ¢ HYKO3UL030M, Y KOTO-
PbIX 0CTaTOYHas aKTUBHOCTb O-L-dyKo3npasbl bbina MeHee
5%, oka3anoch, 4To B mbpobnacTax 8 Yenosek hepMeHT He
cuHTesupyetcs [47]. Y 2 naumeHTOB CUHTE3MpYeTCs HOpMallb-
HOe KOJMYecTBO DenKa-npepLecTBEHHUKA C MONEKYNSPHOV
Maccoi 53 k[l, Toraa Kak 3penas gopMa hepMeHTa c Mone-
KynspHon Maccoi 50 k[ npaKTuyecku oTcyTcTBYeT. Y 0fHOMO
BonbHoro obHapy»mBanocb HebosbLIOE KONIMYECTBO UMMY-
Honormyecknx dopm a-L-dyko3npassl.

Y Kpbic anbda-L-dykosupasa, nogobHO reMornobuny,
ABNSETCA TETPaMepoM, COCTaBMEHHBbIM U3 [ABYX CTPYKTYPHO
pasnuyatoLmxcs cybbeamuny, — anbda u beta [20].

KaptupoBaHue n ngeHtudmkaums rena FUCAT
Mpu ceMeitHoM aHanu3e bbIN0 HaMAEHO CLENNeHNe reHa
a-L-¢ykosupasel FUCAT ¢ nokycoM Rh, pacrionioxeHHbIM
B KOPOTKOM Nnjieye XpoMocoMbl 1 [25]. B panbHemwieM bbinm
npeLcTaBNieHbl JOKa3aTenbCTBa TOro, YTo Hambonee BeposT-
Has obnacTb foKanusauum reHa FUCAT — 1p36.11 [21, 34].
OnHoBpeMeHHO 6bin 0bHapyxeH ncesporeH FUCAITP, Kap-
TUPOBaHHLIN METOAOM (JIyOpPeCLEeHTHON TMbpuan3aLmm




[EPELIOBAA CTATBA

in situ B LMHHOM Nyeye XpoMocoMbl 2 B obniactu 2q31-q32 [26].
McenoreH FUCATP nmeet 80% romonorum no nocnegosa-
TenbHocTv ¢ KOHK rena FUCAT, Ho He UMeeT OTKpLITOI paM-
KM CYMTbIBaHUA.

C noMoLLbK ONIUTOHYKEOTUAHBIX 30HA0B, CUMHTE3WpO-
BaHHbIX Ha OCHOBE aMWHOKMCIOTHOM NOC/e0BaTeNIbHOCTM
a-L-dyko3mnaasbl, 6bin NpoBeAeH CKPUHUHT TKaHecneumdu-
YecKux BMBNMOTEK MeYeHM, NNALEHTbI M KULIEYHUKA Yeno-
BeKa, YTo N03BOAMIIO0 U30/MpoBaTh NosHopasmepHyo KIHK
reHa FUCAT [68]. 3ta kIHK KoampyeT 6enok, coctoswmin us
483 aMWHOKUCNOT, 22 M3 KOTOPbIX SBNAKTCA CUrHaNbHLIM
nenTULoM.

l'eH FUCAT 3aHuMaet 23 Kb redomHon [IHK [55]. Ero Ko-
AVpYloLLas YacTb pa3aenieHa Ha 8 3k3oHoB. OH 3Kcnpeccu-
pyeTcs B nuMdobnactax, KeTKax AMYeK U 3NUTeNINanbHbIX
KneTkax. Paamep MPHK coctaBnset 2,3 K6.

Mytauum B reHe FUCAT

Mpun uccneposanmm OHK 23 naumeHToB ¢ dyko3mnao-
30M MeToAoM bnoT-rubpuamsaumm no CaysepHy y 5 U3 Hux
(y 2 c Tshkenon n y 3 ¢ nerkon dhopMoii 3abonesaHus) Obino
0bHapyeHo ucye3HoBeHWe Haxogswierocs B reHe FUCAT
caiiTa pecTpuKLMUM ans sHaoHykneasol ECoR1 [93]. Mpu 3ToM
EcoR1-caitt npucytctoBan Bo Bcex 80 KOHTPOMBHbIX XpOMO-
coMax. bbinio BbiCKasaHo NpeanonoXeHue, 4To UCHE3HOBEHNE
canTa pecTpUKLMW NPOM3OLLO B pe3y/bTaTe BO3HUKHOBEHWS
MyTaumm B reHe FUCAT, npuyeM y Bcex NATU BOMbHBIX 3Ta My-
Taums HaxoAWIach B roOMO3MroTHOM COCTOsHUN. [lanbHeiiwme
uccnefoBaHUsa NOATBEPAMAM 3T npeanonoxenus. Okasa-
NOCb, YTO B AJAHHOM CaiiTe pecTpUKLMM npou3soLuna 3ameHa C
Ha T, npuBeALLas K 06pa3oBaHuMio NpeXaeBPEMEHHOrO CTOM-
KoAoHa B reHe FUCAT [55]. 3Ta HoHceHe-MyTaums (c.1054C>T
(p.GIn352*)) sBNSIETCA MAXOPHOM U MPUCYTCTBYET NPUMEPHO
B 20% ceMel KaK C TSKeNbIMU, TaK U OTHOCUTESTbHO JIETKUMH
hopmamm pyKo3naos3a.

B nanbHeiiweM bbinm noeHTMGUUMPOBaAHBI Apyrie MyTa-
unm B reHe FUCAT y 6onbHbIx dyKo3naosoM [83, 94, 96, 971.
BONbLUMHCTBO M3 HUX MPUBOLST K MOSHOMY OTCYTCTBUIO
nponykta reHa FUCAT. Tak, Hapsay C MaXOpHOW MyTaumei
(c.1054C>T (p.GIn352%)), onucaHbl Apyre HOHCEHC-MyTaLmK,
a TaKXKe feneLym, CONPOBOXKAAOLLMECS CABATOM PAMKU CYM-
TbiBaHUS, U MyTauuyW, HapyLlalowue NpoLecc CriancuHra.
lopa3sgo pexe BCTPEYAKITCS MUCCEHC-MyTauuu. Tak, u3 22
BHOBb MAEHTUDULMPOBaHHbIX B reHe FUCAT myTaumii 17 npu-
BOAMIM K GOPMUPOBaHMIO NPEXIEBPEMEHHOIO CTOM-KOAO0HA,
1 — K HapylLeHuo cnnancuHra u TobKo 4 — K 3aMeHaM
amMuHokmcnoT [95]. Takoi cnekTp KpaiiHe TAXEeNbIX MyTaLum
Henb3sl 00BACHUTL TOMBKO MOBBILLIEHHOW YacTOTOM MX BO3-
HWKHOBeHMs. bonee BepoATHBIM NpeACTaBNIAETCA Npeano-
NOXeEHMe 0 TOM, 4To a-L-yKo3naasa ycToiumBa K Hebosb-
LUMM MOBPEXAEHUAM W MOXET COXPaHATb QYHKLMOHAMbHYIO
aKTUBHOCTb NpW ONpefeNeHHbIX aMUHOKMCIOTHBIX 3aMeHax.
Mpennonaraetcs, YTo HabnwoLAEMbIA KIIMHUYECKUWA MOM-
Mop®u3M dyKo31a03a 00bACHAETCA He TONIBKO TUMOM MyTa-
umii B reHe FUCAT n ocTaTOYHON aKTMBHOCTBH) LedeKTHOro
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(epMeHTa, HO 1 JelCTBMEM KaKUX-TO MHbIX BTOPUYHBIX He-
M3BECTHBIX MOKa (haKTOpOB.

3KCI19pVIMEHTaJ1beIe Moaesnu

Ha 3KkcnepuMeHTanbHoM Mofenm cobak ¢ HeoCTaTouHo-
CTbH0 a-L-dyKo3mnpaasbl, 06ycioBaeHHON NPUCYTCTBUEM FOMO-
3UroTHoi peneunn 14 HykneoTuaoB B cobaubeM reHe Fucal
MOKa3aHo, YTO reTeposIorkyHble TPAHCMIAHTaLMWU KOCTHOrO
MO3ra MYTaHTHbIM JKMBOTHBIM MPUBOAAT K YBESMYEHUIO aK-
TMBHOCTM (epMeHTa, KaK B BUCLLEpasbHbIX, TaK U B HEMpo-
HanbHbIX TKaHaX [84]. Ha 3Toit Mojenu nokasaHo, yto re-
TePOJIOrMYHbIe TPAHCMJIAHTALMM KOCTHOrO MO3ra MyTaHTHBIM
YKMBOTHBIM NPUBOAAT K YBEIMYEHUIO aKTUBHOCTM (hepMeHTa,
KaK B BUCLLepaNbHbIX, TaK U B HEMPOHaNbHbIX TKaHAX. OfHO-
BPEMEHHO CHMAETCA YpoBeHb HaKomjeHus yKkosocoaep-
Xalumx nosmcaxapuioB U MNUA0B B TKaHsX. [lonydeHHble
pe3ynbTaTbl NO3BOASAIT HALEATLCA, YTO paHHME NepecagKu
KOCTHOro Mo3ra MOryT NpeAoTBPaTUTL Pa3BUTHE TSKENbIX
HEBPOJIOMMYECKMX CUMNTOMOB Y 60JIbHBIX QYKO3WL030M.

J'IaﬁopaTopHaﬂ AUarHoCTukKa u yieyeHume

Ipynnoi pucka no ¢yKo3npgo3y ABNATCA OETU C 3a-
LEPKKON W MOCNeLyloWMM perpeccoM ABUraTeslbHoro
M MCUXOPEYeBOro pPasBMTUSA, YMCTBEHHOW OTCTanoCTbHo,
lypnep-noAobHbIM (EHOTUMOM, aHrMOKepaToMaMu W/unu
TeNneaHrnaKTasnaMM Ha KOXe U CIM3UCTbIX 000104KaX, UM-
MyHogLeduuuToM. [oaTBEpKAAKLLMMN BUOXMMUYECKUMH
TecTamMu SBNIAKTCA NOBbILLEHHAsA IKCKPeLMs ¢ Mo4on dyKo-
30COLIEPHALLMX ONIMrOcCaxapuAoB M CHUMEHHAs aKTUBHOCTb
a-L-dyko3upasel B neikoumtax. [uarHo3 cuutaetcs fo-
Ka3aHHbIM NMpU MAEHTUDUKALMM MHAKTUBMPYHOLLMX MyTaLiA
B reHe FUCAT. ObHapyxeHue ABYX NMONMMOPQHbIX CalTOB
pectpukummn B reHe FUCAT nossonseT NpoBOAWTb MpeHa-
TanbHyl0 AMarHoCTUKy $yKo3nao3a B MHPOPMATUBHBIX Ce-
MbsIX BbICOKOrO pucKa [27].

MaToreHeTMYeCKUX METOAOB JieYeHUs (YKO3MA03a He
OMMCaHo.

ACMAPTUITNIOKO3AMUHYPUA

Knuuuka v anugemmnonorus

Acnaptunrniokosamuypus (OMIM 208400) — 3to T4-
)Kenoe ayTOCOMHO-PeLecCUBHOE HeMpoaereHepaTUBHOE
3aboneBaHue, 00ycnoBNeHHOe HacneACTBEHHOW HepocTa-
TOYHOCTbIO JIM30COMHOW acMapTUArOKO3aMUHMAA3bI U3-3a
MPUCYTCTBUS MHAKTUBMPYIOLLMX MyTaLMiA B COOTBETCTBYIOLLIEM
reHe — AGA [43]. B ocHoBe naTtoreHesa 3aboneBaHus NEXUT
HapyLLeHue KaTabonmama acnapTUIrOKO3aM1Ha U ero Ha-
KOMJIeHWe B IM30COMaX MHOMUX TUMOB KIETOK, NMPEeXae Bce-
ro, B MEYEHM, CENIe3eHKe, LLUTOBUAHON Xenese U, B MeHb-
WweM Konmuyectse, B noykax u LIHC. AcnapTunrnoKko3amMuH
W Opyrve riMKoacnaparvHbl Kak npoAyKTbl YacTUYHOM [e-
rpagaunn N-riMKo3n-CBA3aHHbIX 0JIMrocaxapuooB rNMKO-
NPOTEUHOB B OOMBLLOM KOJIMYECTBE IKCKPETUPYIOTCS TaKkKe
C MOYOIi DOSbHBIX.
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XapaKTepHble KITMHWUYECKME NPosiBNeHNs 3aboneBaHus —
MporpeccupyloLLas yMCTBEHHas OTCTanoCTb B COYETaHWUM CO
CKJIOHHOCTBIO K pecnupaTopHbiM 3ab0sieBaHMAM U OTUTaM,
CKeNeTHble aHOManuW, HapylleHus MOBEeLEeHWs W CHa
[7, 9, 61]. XapakTepHo (opMuUpoBaHMe NYMOYHbLIX W/MAK Na-
XOBbIX PbIX Ha NepBOM roay *usuu [37].

OpHaKo yalle nepBble NpuU3HaKku 3aboneBaHus B BUAE
YaCTbIX MHOEKLMA BEPXHUX WU HUKHUX AbIXaTeNbHbIX MyTei,
OTUTOB W [Mapeu MOSBASAIOTCA BO BTOPOW MOSIOBUHE WU
B Hayane BTOpOro roAa *wu3u. locteneHHo popmMmpytoTcs
rpybbie YepTbl SMLA MO TUMY «raprousM3Ma» B COYETaHUU
C YMepeHHol MaKkpouedanueid, Makporioccuen. Xapakrep-
Ha runepnnasus anbBeONsAPHbIX OTPOCTKOB, LEeCEH, rMnep-
nnasvsa cnm3ucToi 0bonoyku potoBoi nosoctu. lMocne roga
JU3HU CTaHOBMTCSA OYEBULHOW 3aJepIKa pocTa, Y 4actu
LeTen 0TMeYaeTcs ABUraTeflbHas HeMoBKOCTb U MblLLeYHas
TUNOTOHMSA, KIIMHMKA apTpuTa ¢ OPMUPOBAHNEM KOHTPaKTYp
cycTaBoB. [enatoMeranus NpucyTCTBYET He BO BCEX CNyYasX.
Y TpeTv peTen pasBuBaeTcs KpUCTannonofobHoe nomyTHe-
Hue xpycTanuka. Koxa Ha Wwekax apsbnas, obpasyrtcs yrpu,
aHrodnbpoMebl 1 po3aliea, B LIEJIOM KOXa XapaKTepusyeTcs
MOBBILLIEHHOW YYBCTBUTENBHOCTBIO K COJHEYHOMY 0bnyye-
Huto. Tpu peHTreHoNorMyeckoM 00ce0BaHUM BbISIBASIOTCS
MSArKWe CKeneTHble AedopMaummn Mo TUMY MHOXECTBEHHOMO
[M30CT03a, BKIIOYAKLLME KIHOBOBUAHYK AedopMauuio Ten
M03BOHKOB M YTOJLLEHUE KOPTUKANbHOro cnosi Yepena. MNose-
AEHYEeCKMe HapyLUEHUS BUA,0M3MEHSIIOTCS C BO3pacToM: Y fie-
Ten MNafLIero Bo3pacta 3To rMnepaKkTUBHOCTb, TPEBOKHOCTb
1 6ecrnoKoncTBO — Yy MOAPOCTKOB C MEPEXOJOM B anatuio
y B3pocnbix [36]. OcobeHHOCTbI) SBNSETCSA perpecc Makpo-
uedanum ¢ nocTeneHHbIM GopMMpoBaHMEM MUKpoLiedanuu
Yy B3pOC/ibIX nauueHTos [7].

B 2-3 ropa y Bcex feTeli 0TMeYaeTcs 3afiepxKa peyeBoro
passutus. [locne 5 et nocteneHHo GopMUpyeTcs yMCTBEHHAS
0TCTanocTb, KOTOpas y B3pOCNbIX JOCTUraeT CTaguu uMbe-
LMIbHOCTW. B LIeloM KapTuHy NCMXOMOTOPHOIO W WUHTENIEK-
TyanbHOro pasBUTUA MpU acmapTUrIOKO3aMUHYPUM MOXHO
pa3fenuTb Ha 3 nepuofia: Nepuos, C aHOMaNbHO MeAJIEHHBIM,
HO NPOrpeccUBHLIM MOTOPHBIM M UHTENIEKTYaNbHBIM pa3By-
Tvem o1 0 go 13-16 net; nepuog, cTabunmsaumm B passuTm
C Me[i/IEHHO YTPaTOM paHee NPUOBPETEHHBIX HaBbIKOB U 3Ha-
HWI; BbICTpas MoTeps NpUObPETEHHBIX HABBIKOB M MPOTPeccu-
PYIOLLME UHTENNEKTYasbHbIE PacCTPOMCTBA B BO3pacTe CTapLue
30 ner [7]. Mpw TsKe10M Te4eHUM 3ab0N1eBaHNS UHTENNIEKTY-
anbHble paccTPOKCTBa PE3KO NPOrpeccupyHT B NOLPOCTKOBOM
Bo3pacTe. [laumMeHTbl yTpaumBaloT CnocobHOCTb K 0ByyeHuto,
B WX CIOBApPHOM 3anace OCTaeTcsl HECKONbKO cnoB. B nose-
LEHWM 4acTo 0TMeYaeTCs runepBo3byaMMOCTb, PaCTOPMOXKEH-
HOCTb [10 HeynpaBnifieMocTW. Bo3MoXKHbI Cymopory, cnactuy-
HOCTb, 3aTpPyAHEHMS B NepefBIKEHUN.

B 50% cnyyaeB HabnwopawTca u3MeHeHus Ha I3l
Mpy KOMMNbIOTEPHOM TOMOrPadUM FOIOBHOrO MO3ra BbISBIIA-
loTCA NpU3HaKK LiepebpanbHoi atpoduu. bonbHeble norubatoT
Ha 3-5-M JecATUNeTUM HU3HW Yalle BCero oT MHOEKLMOH-
HbIX 3200NeBaHUI HUXKHUX AbIXaTesbHbIX NYTeN.
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O6patuaet Ha cebs BHUMaHMe, YTO, HECMOTPA Ha pas-
Hoobpasue NPosBAEHMI acNapTUNTTIIOKO3aMUHYPUK, ee KIu-
HWYeCKas AMarHoCTMKa He BCerga MoxeT bbiTb npoBefeHa
3 GEeKTUBHO, U HeKoTopble CTepThble GopMbl 3abonieBaHus
MoryT 6biTb nponyLueHb [37].

XoTs acmapTUArIOKO3aMUHYpUS OMMCcaHa BO MHOTMX
CTpaHax Mwupa, Brutoyas [lyapto-Puko [24], nanecTuHcKoe
Hacenenve W3paunsa [101], Kanagy [38] n Anonuio [99], Ham-
bonbluee KonnMyecTBo BoMbHBIX 3aperncTpupoBaHo B OuH-
naHamm [71]. Mo pa3sHbIM OLeHKaM YacToTa 3Toro 3aboneBa-
HWA cpeamn GUHHOB cocTaBnseT 1:18-26 Toic. xutenei [11],
MpUYeM Ha BOCTOKe CTPaHbl 3Ta YacToTa JOCTUraeT 3Hauye-
Hua 1:3600 [62]. B OuHNAHAMM acnapTUArIOKO3aMUHYpUS
ABNAETCA TPETbeN N0 YacToTe HacieACTBEHHOW GOpMOoii yM-
CTBEHHOI OTCTanocTu nocne cuHapoMa [ayHa M cuHopoma
MapTuHa—benn.

buoxuMuuyeckue ocHoBbI naToreHesa

AcnapTunritoko3amMuHmnaasa — Ko4eBol GepMeHT pu-
HasbHOro Lwara B KatabonmaMe N-CBf3aHHbIX 0iMrocaxapu-
[0B — paciuennenus N-rnuKo3vaHoi CBA3W MeXay acna-
parnHoM GenKoBoro ctepxHa U N-aueTunranakTo3aMMHOM
0NIUrocaxapuaHoi Lenu rnmkonpotenHoB [43]. Cpa3y nocne
TPaHCAALUMM NOAMNENTUAHAS LieNb acnapTUAroKo3aMUHM-
Aasbl pacliennsetca Ha anbda- u beta-cybbeauHuub [70].
[lBe anbda- 1 aBe beTa-Lenn GopMUpYIOT KOHEYHYHO reTepo-
TeTpaMepHyH CTPYKTYpy depMeHTa, KaTauTuyecKas aKTuB-
HOCTb KOTOPOr0 3aBUCUT OT monoxeHus N-TepMUHanbHoro
TPEOHMHA, PaCcMooXeHHOro B rNybuHe BOpPOHKOOOpa3s-
HOr0 aKTMBHOro camta. PaspabotaHHas aBTopamu Tpex-
MepHas CTPYKTypa KaTaJMTMYeCKU aKTMBHOW acnapTui-
rNOKO3aMUHMLA3bl NO3BOSISET OLEHMBATb BO3MOXHbIE
nocneAcTBUS MyTaLMiA, 3aTpar1BatoLLMX PasfMyHbIe Y4acTKu
(hepMeHTa.

Kaptuposatue u naentudmkaums reva AGA

BnepBble loKanu3auua reHa acnapTUNTTIOKO3aMUHKULA-
3bl (AGA) B XpoMocoMe 4 Obina onpefesieHa MeToAoM Co-
MaTuyeckon rubpuamnsaumm [10]. AHanu3 cuennenms, Bbl-
MOJIHEHHBIW C UCMOMb30BaHWEM LITOrEHETUYECKUX MapKEPOB
XpOMOCOMbI 4 B 12 ceMbsiX, B KOTOpbIX 6b110 15 B0MbHbIX
acnapTuArnoKo3amMuHypueid n 50 reTeposuUroTHbIX HocuTe-
neii MyTauuii B reHe AGA, BbISIBNIEHHBIX M0 W3MEPEHUIO aK-
TMBHOCTM acnapTUAMIIOKO3aMUHIAA3bI, NO3BOIMA YTOYHUTD
NIOKanM3aumio 3TOr0 reHa B [JIMHHOM Mjlede XpOMOCOMbI 4
B obnactu 4q34.3 [40]. Boigenenne u ouncTka u3 neyeHu
KpbICbl FOMOTEHHOW TNIMKO3MUNacnaparmHasbl — (epMeHTa,
FOMOJIOTMYHOr0 acnapTUArMoKo3aMuHMaase [85], nossonm-
nm ckoHcTpympoBatb HK-30HAbI, C MOMOLLBIO KOTOPBIX MX
TKaHecneumduieckux brubnmotek reHoB YesioBeKa Obina 13o-
nuposaHa KJHK rena AGA [33]. 31a kKHK KoampyeT nonu-
NenTUAHYHO Lienb, COCTOALLYI0 U3 436 aMUHOKMCNOT C Mone-
KyNsipHbIM BeCoM (M. B.) 34,6 K[I, KoTopas nocne TpaHCIALMM
npoueccupyeTcsa ¢ 0bpasoBaHUEM [BYX CyObeAUHUL, — afb-
¢a c M. B. okono 19,5 k[l n 6eta ¢ M. B. 15 K[l




[EPELIOBAA CTATBA

Mytauuum B reHe AGA

Y BonbHbIX acnapTunrioKo3amuHypueit U3 OuHnaHaumM
B ABYX naboparopusx bbina He3aBUCMMO MAEHTUOULMPOBA-
Ha roMo3uroTHas MucceHc-myTaums c.487T>A (p.Cys163Ser),
0TBETCTBEHHan 3a 98% cryyaeB 3aboneBaHus B 3TOW CTpaHe
[7, 32, 43]. B duHCKOM nonynsumv HaiaeHa TakKe apyras He-
0JHOKPATHO BCTPEYAIOLLIAACS B KOMMayH/-reTepo3uroTHOM Co-
cTosHum ¢ c.487T>A (p.Cys163Ser) MyTauns — feneuns 2 Hy-
K/eoTWA0B BO BTOPOM 3K30He reHa AGA [46]. MyTauus c.487T>A
(p.Cys163Ser) HalifeHa y HOPBECKUX U LUBEACKUX NaLMEHTOB,
npuyeM y Bcex 9 6onbHbIX U3 7 ceMeid, MPOXMBAIOLLMX B Ce-
BepHoM 4acTu Hopserumn, Mytaums c.487T>A (p.Cys163Ser)
MPMCYTCTBOBANA B rOMO3UIrOTHOM cocTosiHuM [86]. [1pn aHanm3e
POZAOCNOBHbIX 3TUX CeMelt ObII0 BbISBNEHO, YTO BCE OHW SIB-
NATCA NOTOMKaMM QUHCKUX UMMUIPaHTOB, NepeceMBLUMXCA
B Hoperuto u3 ®unnsanaumm B nepuog, ¢ 1700 no 1900 r.

Mo paHHbIM nuTepatypbl, Y 12 naumeHTOB He (QUHCKOrO
MPOUCXOXEHNS BbINM BbiSBNEHbI APYTMe MUCCEHC-MyTaLuK,
a TaKKe HebonbLUMe CTPYKTYpHbIE MEPECTPONKU U CTNTANCUH-
rosble MyTaumn B rede AGA, npuyeM y 11 naumeHToB 31
MyTaLUU HaXOAWIUCh B TOMO3UIOTHOM COCTOSIHUM, YTO YKa-
3blBaeT Ha BO3MOXHOCTb UX POACTBEHHOMO MPOMCXOXKLEHMS
[43, 44]. B HacToswee BpeMs B reHe AGA noeHTMduumpoBa-
Ho Bonee 30 pas3nnyHbIX MyTaLMiA Y NaLMEHTOB He UHCKOro
npoucxoxaenus [37].

C ucnonb3oBaHWeM TPEXMEpPHOW CTPYKTYPHOM MoAenu
acnapTuArKo3aMUHUAA3E! UCCIeJOBAHO BAIMSHWE pasnmny-
HbIX MyTaLuii B reHe AGA Ha BHYTPUKIETOUHYIO CTaOUNBHOCTb
(epMeHTa, ero co3peBaHue, TPAHCMOPT U KaTaIUTUYECKYIO
aKtvBHocTb [78]. [okasaHo, 4TO MyTauuu, 3aTparuBaro-
LUME AKTMBHbIE CalTbl, HE TONIbKO MPUBOASAT K MHAKTUBALMM
depMeHTa, HO BAMAIOT TaKkKe Ha co3peBaHue benka-npes-
LUeCTBEHHMKA. HeKoTopble MyTaLuMM HapyLIaloT npoLiecc au-
Mepu3aumn GepMeHTa B 3HA0MIA3MaTUYECKOM PETUKYNyMe.
B 3aBucuMocTn 0T addeKTa MyTaumii NpeasoXKeHo pasge-
NATb UX Ha NETKWE, YMEPEHHbIE U TAXKeENble.

3KCI‘IepMMEHTaHbeIe MoAaenun

llyTeM HanpaBfieHHOro paspylleHus reHa Aga B 3M-
bproHanbHbIX CTBONOBbLIX KNETKaX CO3AaHa TPaHCreHHas
«HOKAYT»-/IMHUS MbILIEN C HEAO0CTAaTOMHOCTbIO acnapTui-
rMloKo3aMuHuaasel — Aga(-/-), MogenupyloLLas acnapTun-
rnoKo3aMuHyputo yenoseka [50]. B Bospacte ot 5 fo 10 Mec.
Y 3KCMEPUMEHTaNbHbIX KUBOTHbIX MOABNSAIOTCA HapyLIEHWs
HelpoJBUraTeNlbHOW KOOPAMHALMM, @ B PasfiNyHbIX TKaHAX
HabntopaeTcs BaKyonM3aLms M30coM, 0bycnoBneHHas Mac-
CMBHbIMW OTIOXKEHWAMU acnapTUNriloKo3aMuHa. [unepTpo-
¢us nusocom ocobeHHo 3aMeTHa B LUHC, npuyeM B paioHax
Hanbonbluen BaKyonm3aLmm NPOMCX0ANT MaccuBHas rbenb
HelipoHOB, MoTeps KNeToK [TypKMHbe MO3XKeuKa, acTpormos.
Taxenas Bakyonu3auus nu30coM HabnwopaeTcs Takke
B K/IeTKax BecTubynsapHoro annaparta M ymuTku. Y 3Ha-
UNTENIBHOTO YMCMa TPAHCTEHHBIX Mblei bonee cTapLiero
BO3pacTa pesKo yBeNMuYeHbl pa3Mepbl MOYEBOrO My3blps,
W 3TO YBENIMYEHWE He BbI3BAHO OOCTPYKLMEN, HO ABNSETCS
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CNefCcTBUEM HapylleHuid B (YHKLMOHWMPOBaHUM nepude-
pV4ecKoii HepBHOW cucTeMbl. C BO3pacToM ABuratesibHble
paccTpoicTBa NPOrpPeccUpyIoT, pa3BMBAETCS TAXeNan aTak-
CUSi. 3TM HapyLLeHUs B coyeTaHun ¢ guchyHKUmMel Moye-
BOro Ny3blps W NOCNeAyHLWMM rMApoHepo30oM NpUBOAST
K MpexaeBpeMeHHON r1benu XMBOTHbIX. TakuMm obpa3oMm,
y Aga-peduunTHbIX Mbllei HabmofalTCca KIMHUYECKMe,
rUCTOMATONOrMYECKME M BUOXMMUYECKUE XAPaKTEPUCTUKM
acnapTUrIOKO3aMUHY UK.

Mpu apeHoaccoLMMpoBaHHOM BBEEHUM MYTAHTHBIM Mbl-
LaM HopManbHOro reHa AGA NpoucxoguT KOPpeKLMst MHO-
TUX NaToNOrMYECKUX NPOSBNEHWI acnapTUATIOKO3aMUHYPUN
B MEYEHW M APYruX BUCLepanbHbIx opraHax [7, 72]. CHmxeHune
YPOBHS HaKOMMIEHUS acNapTUArIKO3aMUHA NpU MHBEKLMM
MOAO0OHbLIX FEHETUYECKMX KOHCTPYKLMA B XKeNyA0uKM Mo3ra
npoucxoomt U B TKaHsax LIHC, npuueM MoxkeT pocturatb 40%
B 3aBUCHMMOCTM OT BO3PAacTa MBOTHOTO U TepaneBTUYECKOr0
npoToKona.

Ewe bonee ybeautenbHble pe3ynbrathl ObiIv MOAYYEHb
npu ucnonb3oBaHuu Bektopa AAV9/AGA, KoTopblii BBOAUM
MbilaM nuHun Aga(—/-) nnbo BHYTpUBEHHO, B0 MHTpaTe-
KanbHo [23]. Mocne neyenus Ha mpotsxeHun 18 Mec. Ha-
ONIOLEHNS MYTAHTHBIE JKMBOTHBIE HE MMESIN HUKAKUX HEBpO-
NOTUYECKUX aHOMAMWM, YTO [L0Ka3blBAeT MepCrneKTUBHOCTb
3TOr0 MOAX0A4A NS JIeYeHUs acmapTUArIKO3aMUHYpUN
yesioBeKa.

AnnoreHHble TpaHCMMaHTaUUM CTBONOBBIX KIETOK My-
TaHTHBIM MbilaM MHUKM Aga(—/-) okasanuch He cTonb 3¢-
(ext1BHbIMM [8]. DepMeHT3aMecTUTENbHas Tepanus, NpoBo-
[VMMas 3KCMEepPUMEHTANbHBIM KWUBOTHBIM C UCMOJIb30BaHUEM
PEKOMOMHAHTHON acnapTUNIOKO3aMUHMLA3bI, NPUBOAUT
K KOPPEeKLMM NaToI0rMYeCKMX NpOSBIEHWIA acnapTUNTTIIOKO-
3aMUHYPUM TOJBKO B coMaTUyeckux TKaHsx [31]. CHukeHue
HaKoM/eHMs acNapTUNTTIIOKO3aMMHa B MO3re MOXET Mpouc-
XOAMTb MPW Hayane NeYeHUs B NepUoL HOBOPOXAEHHOCTH
¥ Npy BBEAEHWM BbICOKMX [,03 Npenapara.

J'Ia60paTop|-|aﬂ AUarHoCTuka u ysieyeHume

B rpynne pucka no acnapTuAriloKo3aMUHYpUM HaxoaaTcs
[ETU C 33[iEPIKKOI PeYeBoro passuTus, MMMyHOAehULIMTOM,
cnabo BbipaxeHHbIM ['ypnep-nofo6HbIM heHoTUNOM, Npr3Ha-
Kamu UCTNa3um coeaMHUTENIbHOM TKaHW, NPorpeccupytoLLen
YMCTBEHHOI OTCTasIoCTbio, MOBELEHYECKUMU aHOMANMAMU
W CYBOPOXHbIMM mpucTynamu. lopTeepxpatowmmm buo-
XMMUYECKUMU TecTaMu ABNSIOTCSA MOBbILLEHHAs 3KCKpeums
C MOYOM acnapTUArNKO3aMUH-COAEpKaLLMX OIUrocaxapu-
[0B U CHUXEHHasi aKTUBHOCTb acnapTUNT/IiOKO3aMUHIA3bI
B nerkoumTax. OauH 13 Hanbonee 0B6bEKTUBHBIX AMArHOCTU-
YeCKMX TecToB 3aboneBaHns — XpoMoTorpadmyecKasn oLeHKa
COZIepXKaHWUA acnapTUArioKo3aMuHa B Mode [101]. Pa3pabo-
TaH MeTof, (JTyOpUMETPUYECKOW OLEHKW acnapTUAIIIIoK03a-
MWHMAA3bl, NPUTOAHBIA AN NPOBEAEHUS HEOHATaNbHOro
CKPUHWHIA acnapTUNrlKo3aMuHypum B Ouunanomm [63].
[lnarHos cumtaetcs [oKa3aHHbIM NPY MAEHTUDUKALMM UHAK-
TUBMPYIOLLMX MyTaLii B reHe AGA.
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[aToreHeTUYeCKUX METOAO0B JleYeHWUs acnapTUIrOKO-
3aMWUHYPUM He OMMCaHO, XOTS MPEKIMHUYECKUE UCTbITaHUS
reHoTepanuy, BbIMONHEHHON HA MOAENBHON JIMHUM MbILLEd
Aga(-/-), BHywwaloT onpeAeneHHbIi onTumMmuam [23].

HELLOCTATOYHOCTb
a-N-ALETUITAIAKTO3AMUHUASDI.
BOJIE3Hb LWWWHJIEPA.

BO/IE3Hb KAH3AKHU

Knuuuka v anuaemmuonorus

HepocTaTtoyHocTb ni3ocoMHoi  a-N-aueTtunranakro-
3aMuHmpasbl (0-NAGA) — 3T0 ayTOCOMHO-peLeccuBHoe
3aboneBaHue, B OCHOBE MaTOreHe3a KOTOPOro JIEXUT Hapy-
LeHWe KaTabonuaMa ramkoKoHbloratoB: 0- u N-cBA3aHHbIX
TMIMKONENTUAOB U FIMKOMPOTEMHOB, a TaKXKe MMKOCHUHIOo-
JMNWL0B M NPOTEOrIMKaHOB. B pe3ynbTate HefloCTaTOYHOCTH
(epMeHTa MIMKOKOHDBIOraTOB HaKaMIMBalOTCA B IM30COMax
MHOTVX TUMOB KIETOK U B BOMBLLOM KONMYECTBE 3KCKpEeTUpY-
toTcs ¢ MoYol. bonesHb 0TNMYAETCSA BBICOKUM KITMHUYECKUM
nonMMoph13MoM C TpeMsl rNaBHbIMU QEHOTUNAMH, KOTOpbIE
obosHauvatoTca Kak 6onesHb LUuvanepa |l (OMIM 609241)
MnageHyeckoro tuna, 6onesHb Kansaku (OMIM 609242)
u 6onesHb LLnnanepa lll Tuna (OMIM 609241). Bce kuhm-
yeckvie Tunbl bonesnu LLUnnanepa v bonesub Kansaku sens-
loTcs annesbHbIMM 3aboneBaHNAMM, TaK Kak 0BycnoBmeHbl
MPUCYTCTBUEM FOMO3UMOTHBIX UMM KOMMayHA-reTepo3uroT-
HbIX MyTauwii B reHe NAGA [30].

MnapeHuyeckuin Tun | 6onesnmn LLUnHanepa, uam Helpo-
aKCOHanbHas LUCTPOGUSA, XapaKTepu3yeTcs paHHUM Haya-
noM, B Bo3pacTe oT 8 fo 15 Mec., B BUAE Pe3KOii 3a[lepHKH
Gu13nIeCKoro, NCUXMYECKOr0 U peyeBoro passutus. B nep-
Bble 6 MEeC. JKM3HW MCUXOMOTOPHOE pasBuThe pebeHKa, Kak
npaBwio, B Mpefenax BO3pacTHOW HOPMbI, 3aTeM MPOKCXO-
JVT BbICTPBIN perpecc HaBbIKOB. XapaKTepHOe KIIMHUYECKOoe
nposiBNneHne 3aboneBaHus — uacTble CyAoporu, 0bblYHO
MUOKJIOHMYecKoro Tuna. B 16—18 Mec. »u3HM passuBa-
l0TCA MbILLEYHAA TUMOTOHWUS U NOPAXEHUE OpraHa 3peHus
B BUIe Kocornasus, atpodun 3puTesibHbIX HEPBOB, HUCTAr-
Ma. K 3—4 ropam CTaHOBUTCA 04YEBMAHON TAXKENas YMCTBEH-
Has oTcTanocTtb, GopMmupyeTcs [LEeKOPTUKALMOHHas Mo3a,
obycnoeneHHas crubaTenbHbIMKM KOHTPAKTypaMu BO BCEX
cycTaBax, runeppedneKcus, OTCYTCTBME PeaKLMW Ha OKpy-
)atollee, KOpKoBasi crienota. lpu ynbTpacTpyKTypHOM aHa-
Nn3e CM3NCTLIX 0605104EK NPAMON KULLIKM 0BHapyKUBatTCA
AMCTpOdUYECKNE aKCOHBI C TYOYNOBE3NKYNAPHLIMU BKIIKO-
YEeHMAMU, YTO NOATBEPXKAAET AMArHo3 HeWpoaKCOHasbHOM
amctpodun. Boissnsawotcs auddysHble naMeHenns Ha 330
C 0Yaramu NapoKCKU3MabHOW aKTUBHOCTU, HU3KUMU aMMIK-
TyAaMU W 3aMe[LIEHHbIMU OTBETaMU 3PUTENbHBIX, CIYXOBbIX
1 COMaTOCEHCOPHbIX NOTeHUManoB. [pu KoMMblOTepHol To-
Morpaduv rosIoBHOro Mo3sra 0bHapyXuBaloTCA 0bnactn and-
(y3Hoit aTpodmn Kopbl, MO3)XKeuKa 1 cTBoNa. bonbHble AeTu
nornbatoT B paHHeM aeTcTBe. BnepBble bonesHb LLUnHanepa |
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TMNa bbina onucaHa y LBYX ManbyYMKOB B HEMELKWX ce-
MbSIX, HaXOAALLMXCA Mexay coboi B OTAANEeHHOM CTeneHu
poacraa [87].

B3pocnbit tun Il HegoctatouHocTn a-NAGA u3secteH
Kak bonesHb KaHsaku. bone3sHb pebroTupyeT Ha TpeTbeM
LECATUIETUM KU3HW C NosBNeHus auddysHo pacnpocTpa-
HEHHbIX aHTMOKEPATOM Ha HUMHMX Y4acTKax TyNoBMLLa B CO-
YeTaHUM C MAMKUMMW MHTENINIEKTYaNbHbIMWA PacCTPOIMCTBAMM
M CEHCOHeBPasIbHOM TYroyxocTbk. B AanbHeMweM aHrmo-
KepaToMbl Me[JIEHHO PacnpoCTpaHSIOTCS, MOKPbIBas CrMHY,
JINLIO M KOHEYHOCTU. TeneaHrnakTasum NosBsoTCA Ha rybax,
CM3KCTOI 0605104Ke MONOCTH PTa M FNIOTKY, @ TaKKe KOHb-
IOHKTMBE W rNa3HoM JHe. MNocTeneHHo GopMupyroTca rpybbie
YepThl NMLA — 3anaBLUas NepeHocuua, TocTble rybebl, yBe-
JINYEHHBI KOHYMK A3bIKa. MOXeET pasBuBaTbCs MbILLEYHas
cnaboCTb U CHUMXEHWE YYBCTBUTENIBHOCTU U3-33 HapyLUEHWA
NpoBOAMMOCTW nepudepuyecknx Hepeos. [lcuxonornyeckue
OMPOCHUKW/aHKETbl U TeCTbl, OMPeAensioLLme YpoBeHb WH-
TeNNEKTYanbHOro PasBuUTWSA, MOATBEPKLAKT HanMuMe yM-
CTBEHHOM OTCTaNoCTW B cTaguu AebunbHocTu. Mo AaHHBIM
MPT ronoBHoro Mosra BbiSIBNSIOTCA 00/1aCTU NlaKyHapHbIX
nHapKToB. Bnepsble 601e3Hb 0nucaHa y 46-neTHel ANOH-
CKOM EHLUMHbI C AMCCEMEHMPOBAHHBIMU aHIMMOKepaToMa-
MW, MHOTOYMCIIEHHBIMU LIMTOMIA3MaTMHECKUMU BaKyoNsaMU
B K/IETKax MOYEK M KOXM, 06YCNOBNEHHBIMUA HaKOMIEHNEM
B JM30COMax CUamNOrfIMKONENTUAOB M 3KCKpeLmMen ¢ Mool
BonbLIoro KonMyecTBa CUANMMAMIMKOAMUHOKUCIOT MpenMy-
LecTBeHHo 0-rnnKo3na-CBA3AHHBIX MUKONenTuaoB [52].

Tun [l 6one3nu LnHanepa no TaxecTv TeYeHMs 3aHUMaeT
MPOMEXYTOUHOE NONIoXKeHWe Mexay Tunamu | v Il ¢ Markumm
UMW YMEePeHHbIMU HEBPOJSIOrMYECKUMU HapyLleHuamu. [Nep-
BbIMW NPOABNEHWAMU 3a60/1EBAHNSA B paHHEM JETCTBE MOTYT
ObITb 33[ePIKKa Pa3BUTMS, CyA0POrU, KApLAMOMUONATUA U re-
natoMeranus. B HekoTopbIx cnyyasx 6onesHb gebiotupyet
aHOManusiMM NoBefleHs C YepTaMM ayTu3Ma B BUe 0TKasa
OT 0bLieHMsa 1 0byyeHns coumanbHBIM HaBblkaM. Brnepsble
3TOT TMN HeaocTaTouyHocTH a-NAGA Obin onucaH y aByx cub-
COB B OHOM rofnaHacKomn ceMbe [29]. Y peBoukn-npobaHaa
C 0YeHb HU3KOMN aKTMBHOCTbIO 0-NAGA B nnasme, nemkouu-
Tax 1 ¢pmbpobnactax yxe B Bospacte 11 Mec. Habntoganuch
reHepann3oBaHHble Cy[oporM U onurocaxapuaypus. Y ee
MnapLuero bpata, He MMeBLUEr0 CMMNTOMOB 3aboneBaHus,
Bbina TaKas e Hu3Kas akTuBHOCTb a-NAGA. 3Ta TeHeHLMS
coxpaHsnach 1 B fanbHenweM. C MnafeHyecKoro Bo3pacTa
y LeBOYKM OTMeyanacb BbIpaXeHHas 3afepiKa MCUXOMO-
TOPHOrO pasBuUTUA, TOrLa Kak npu obcnefoBaHum ee bpara,
NpoBeAEHHOM B BO3pacTe 3 JIET, HUKAKWUX COMATUYECKUX UNK
HEBPOJIOrMYECKUX HapYLLEeHW 3aMeyeHo He bbio [53].

HepoctatouHocTb a-NAGA oTHoCUTCA K Ynciy 04eHb pej-
Kux 3aboneBaHui. B Mype onmcaHbl nLWb eAMHWYHBIE Criyyau
C KaXKAbIM W3 MepeynCcEHHbIX BbILLE KIMHUYECKUX TUTOB.

buoxuMuyeckue ocHoBbI naToreHesa
OcHoBHoii pyHKuUMeit a-NAGA, KoTopas OTHOCKTCA K Klac-
CY JIM30COMHBIX TIMKOTMAPONa3s, SBMAETCA OTLLENIeHue
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a-N-aueTunranakrtosammHa ot cogepxawmx ero rinKo-
KOHBIOraToB.

Kaptuposanue u naentudmkaumsa reva NAGA

Bnepsble npuHaanexHocTb reHa a-NAGA (NAGA) K mnv-
HOMY Myiedy XpoMocoMbl 22 bbina onpeeneHa MeToAoM co-
MaTuyecKon rmbpuamsaumm [28, 35]. B panbHenweM 6bino
noka3saHo, 4to reH NAGA nokanusoBaH B obnactn 22q13.2,
1 coctomuT u3 9 3k3o0HoB [89].

MonHopasmepHas k[HK rena NAGA Bnepstle bbina u3o-
JIMpOBaHa U3 TKaHecneunpuieckoi bmbnmnotexkn reHos ¢u-
bpobnacros yenoseka [91]. Ita KOHK KoaupyeT 6enok, cocto-
AWM 3 411 aMUHOKMCNOTBI € 6 NOTEHUMaNbHBIMKA cauTamu
N-rnuko3unupoBanus, 17 nepBbiX aMUHOKMCIOT ABNAKOTCA
curHanbHbiM nentupoM. F'eH NAGA skcnpeccupyetcs ¢ 06-
pa3oBaHueM aByx MPHK-TpaHCKpuUnToB AfiMHoi 3,6 1 2,2 K6.
O6Hapy>eH BbICOKMIA MPOLEHT CXOLCTBA MO HYK/IEOTUAHOM
nocneaoBaTeNibHocTn Mexay reHoM NAGA v nepBbiMM Lue-
CTbH0 3K30HaMU reHa a-ranaktoauaasbl A (GLA). lNpepnona-
raetcs, 4to 0ba reHa 3BOJIIOLMOHMPOBAM NyTEM LyMMKaLMUK
W ovBepreHummn oT obLueil NpeKoBOM MoCnefoBaTeNlbHOCTH
[HK. BbICOKWI NPOLLEHT rOMOIOrM MeX Ay NPoayKTaMu ABYX
FeHOB COXPAHSAETCA M Ha aMUHOKUCIIOTHOM YpoBHe [89].

Mytaumum B reHe NAGA

Bnepsble romo3urotHas MucceHc-myTaumsa c.973G>A
(p.Glu325Lys) B reHe NAGA bbina naeHTMMLMPOBaHa Y ABYX
MarbY4KOB B POACTBEHHBIX HEMELIKUX CEMBSX, OMUCAHHbIX
Kak nepable cnyyau bonesuu LUnnanepa | Tuna, a TakoKe y ux
panbHero poacTBeHHMKa. OctaTouHas akTMBHOCTb a-NAGA
y BonbHBIX ManbynkoB coctaBnsna okono 1% [91]. 3ta xe
MyTauus B rOMO3UrOTHOM COCTOSIHAW Obina 0BHapyKeHa
y 3-neTHero MapoKKaHCKOro Masb4uKa C Hef0CTaTOuHOCTbIO
a-NAGA, poxeHHoro B poacTBeHHOM bpake. [puMeyatenb-
HO, YTO ero 7-NeTHW BpaT, He UMEBLUMIA HUKAKUX KIIMHU-
YECKWX UM HeBPONOTUYECKUX NposiBneHuin bonesun LLnna-
nepa, TaKkxe bbin romosuroteH no ¢.973G>A (p.Glu325Lys),
B TO BPEMS KaK ero 3[,0p0oBas Cectpa U poAUTENM HeCau 3Ty
MyTaLMio B reTepO3UroTHOM coctosiHum [13].

B nutepatype onucaH cnyyaii cubcoB B ceMbe M3 lon-
NaHAUM, Y OJJHOrO M3 KOTOPbIX KIIMHUYECKM, BUOXUMUYECKN
W MOMNEeKyNAPHO-TeHEeTUYECKN YCTaHOBMEH AuarHo3 bones-
Hu Wuuanepa Il Tvna. [leBouka oKasanacb KoMmayHA-
reTeposuroTHOW Mo ABYM MuCCeHC-MyTaumaMm c.973G>A
(p.Glu325Lys) n c.479C>G (p.Ser160Cys) [53]. OctatouHas
axktmeHocTb a-NAGA y 3TOM MmauMeHTKM cocTaBunia OKOMo
4%. TaKow e reHoTvn bbin y ee 340poBoro bpaTa ¢ TeM e
ypoBHeM HepocTatouHocTu a-NAGA. BeposTHo obcnepoBa-
HWe NPOBEAEHO Ha JOKIMHUYECKOMN CTaAWK, OAHAKO U B BO3-
pacte 8 net 310T bpat ocTaBasncs 340poBbIM [13].

Y AMNOHCKOMW KEHLUMHBI C MepBbIM OMMCaHHBIM Cly4yaeM
bonesun Kansaku 6bbina upeHtMdumumMpoBaHa fpyras Muc-
ceHc-MyTauma — R329W, KkoTopas Takxe Haxoaunach B ro-
MO3uroTHoM coctosiHum [90]. B ucnaHckoi ceMbe y bpata
n cectpbl ¢ 6onesHbld KaH3aku Bbina noeHTMMLMpOBaHa
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rOMO3UroTHas HoHceHc-MyTauma ¢.577G>T (p.Glu193*), Ko-
TOpas NpUBOAMT K mosHoMy otcyTcTBUl0 a-NAGA. MHTepec-
HO MOAYEPKHYTb, YTO Y TPEX HEMELKKUX BONbHBIX ManbyMKOB
C TSKeNbIM MiaaeHyeckum Tunom a-NAGA-HegocTaTouHoCcTH
He Habnofanock BUCLEPaNnbHBIX JIM30COMHbIX HaKOMEHUH
1 0CTaTOYHas aKTMBHOCTL epMeHTa B (mbpobnactax coxpa-
HAnacb Ha 6oniee BLICOKOM YPOBHE, YEM Yy [BYX MaLMEHTOB
C MeHee TsKenoi cTeneHblo bonesnn Kansaku, nebiotmpy-
IOLLLEN BO B3pOC/IOM BO3pacTe, HO COMPOBOXAALLENCS Bbl-
COKMM YPOBHEM BaKyosiM3aumm KeTok [53]. U3 atoro MoxHO
CAenaTb BbIBOJ, 4TO HET MPSMON CBA3W MEXAY TSKECTbIo
K/IMHUYECKOW KapTVUHBI M 0CTaTOYHOM aKTUBHOCTbIO (hepMeHTa.

Bce 3111 haKTbl yKasbIBaKOT Ha TO, UTO He TOJbKO COCTOSHME
reHa NAGA v octatouHasi akTuBHOCTb a-NAGA, Ho 1 Kakue-To
WHble haKTOpbl UMW FeHbl MOTYT OKa3biBaTb BAMSHWE Ha Te-
yeHue 3aboneBaHus. BbickaszaHo fayKe NpeanoNioKeHue, YTo
Y NALMEHTOB C TSXKEMbIM MNafeHYeckuM TunoM | bonesHu
LUnnanepa umeeTcs 2 pasnnuHbX 3aboneBaHns — Hepo-
cTatouHocTb a-NAGA 1 HelipoakcoHanbHas auctpodus [53].
OpHaKo 3KCnepuMeHTanbHbIX MOATBEPXAEHUA 3TOr0 npes-
MOJIOKEHNSA MOKa He HaJEHO.

OueBnpHo, uto ong HepoctatouHocT a-NAGA xapakTe-
PEH 04YeHb BbICOKMI YPOBEHb KITMHUYECKOO NoAMMOpdK3Ma,
BapbUPYIOLLMIA OT MOAHOr0 OTCYTCTBUS KIIMHUYECKUX NpOSB-
NEHWA [0 TSHKENOM MNafleHYEeCKO HEMPOAKCOHaNbHON auc-
Tpodum [13].

3KCI19pVIMEHTaJ1beIe Mojaenu

lyTemM HanpaBneHHoro paspylueHus reHa Naga cospa-
Ha TPaHCreHHas «HOKAYT»-IMHWSA MbILLEN, MOJENMpYHoLLas
bonesHb WnHanepa [92]. MyTaHTHbIE MbILKM C HYNIEBOM aK-
TMBHOCTHI0 0-NAGA pasBuBanucb HOpMasnbHO, A0XUBaIN L0
B3POC/I0r0 BO3pacTa W COXpPaHAM NIoL0BUTOCTb. EAMHCTBEH-
HbIMU (PEHOTUMWNYECKUMU MPOSBAEHUAMN HeL0CTAaTOYHOCTH
a-NAGA y MblLLeli BbiiM BbICOKMIA YpOBEHb BaKyonM3aLmu,
HabnogaeMblii B nepudepuyeckux nuMdounTax, a TaKxe
LUMPOKOE PacrnpocTpaHeHWe aHOMaslbHbIX JIM30COMHBIX Ha-
KonneHuit B LLHC 1 apyrux opraHax ¢ ¢oKasnbHbIMM 0bnacTs-
MW aKCOHaMbHBIX UCKPUBNIEHWIA U CHEPOUAOB B FOSIOBHOM
¥ cnHHOM mo3re [30].

JlabopaTopHasi puarHoctTuka, npodunakTuka
n ne4yeHue

bonesHb LuHanepa | TMNa MoXHO 3anoao3puTh y Ae-
TeW C pesKoli 3afepKKOi BO BTOPOM MOYrofuW UM B Ha-
Yane BTOPOro rofia XWU3HU (U3MYECKOr0, MCUXUYECKOro
1 PeyeBoro pasBUTUS W Pa3BUBAIOLLMMUCA B NOCNEAYHOLLEM
MUOK/OHMYECKUMW CYA0pOramMu, KocornasueMm, atpodueii
3pUTENbHBIX HEPBOB, MbILLEYHOW TMMOTOHUEN, TSKENO0N YM-
CTBEHHOW OTCTANOCTbH U LEKOPTUKALMOHHOW No30i. OcHOB-
Hble KIIMHMYecKWe cuMNTOMBI BonesHn KaH3aku: noseneHue
B TPETbEM JECATUIETUM U3HW aHTVOKEPaTOM Ha KO3Ke B CO-
YeTaHUM C MATKUMU WHTEJIIEKTYabHbIMW PaccTpoicTBaMm
1 HEMPOCEHCOPHOM TyroyxocTbio. B rpynne pucka no bones-
Hu LUnnanepa Il TMNa HaxoaATCA AETU C paHHel 3afepHKOi
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MCUXOMOTOPHOTO Pa3BUTKS, CyAOPOraMy, KapauoMMonaTuei,
renatomerasnueii 1 NoSBAKLMMIUCA B LaSIbHEMLLEM YepTaMm
ayTvsMma. [oATBEPKAAIOLLMMYU BMOXMMUYECKUMI TECTaMM BO
BCEX 3TUX CIy4asX ABNSAIOTCA MOBbILIEHHANA IKCKPELUs C MO-
YOM TJIMKOKOHBIOTATOB U CHUMMEHHas akTUBHOCTb a-NAGA
B neiiKouutax. lpu rmcTonornyeckoM aHanuse obHapyMu-
BAlOTCA MHOMOYMUC/IEHHbIE LWUTOMNA3MaTUYECKME BaKyonu
B KJIETKaX MOYEK, KOXM W [PYrux opraHax 1 TKaHsx. [luarHos
CUMTAETCA A0KA3aHHBIM NPU MAEHTUPUKALMM MHAKTUBUPYIO-
LmMx MyTauuii B reHe NAGA.

MatoreHeTudyeckux MetonoB nedenns a-NAGA-Hepoc-
TaTOYHOCTM HEe OMMUCaHo.

3AKJTIOYEHUE

[MMKONPOTEMHO3bI — 3TO FPynna O4YeHb PedKuX Nu-
30COMHbIX 60M1€3HEN HaKOMMEHUs, XapaKTepusyrLLancs
AedeKTOM M30COMHbIX (DEPMEHTOB Y4acTBYKLUMX B fe-
rpagauuv rnukonpotenHos. 06LwmMm A1 Bcen rpynnbl Kim-
HWYECKUMM NMPU3HAKaMM ABNSAIOTCA: CKeNeTHas AMCNasns,
yacTble OCTpble PeCrMUPaTOpHble BUPYCHbIE MHBEKLMN C Mo-
PaX<EHWEM BEPXHUX [bIXaTeSIbHbIX MyTei, NopaeHue rnas,
renaTtocnieHoOMeranns, MMWOKJIOHUM, aTaKcus, 3afepiKa
MCUXOMOTOPHOTO Pa3BUTUSA U CUMNTOMbI HEMPOAEreHepaLIUn.
[narHoctupoBatb 3aboneBaHne M3 JaHHOW rpynnbl KpaiHe
CNOXHO BBMAY HeCneuuMdUYHOCTM CUMMTOMOB U KpaiiHe
HW3KOM YacTOTbl BCTPEYAEMOCTM, YTO He MO3BONSET BBECTU
AaHHYI0 NaToNorMK B CTaHAapThl 00yyeHMs Bpayen nepm-
atpoB. [lng Bpaya NepBMYHOTO 3BEHA Ba)KHO He YCTaHO-
BUTb, @ 3anofo3puTb 3abonieBaHue M3 rpynnbl IM30COM-
HblX DONe3Hel HaKOMMEHNs U HaNpaBUTb Ha KOHCYNbTaLMIO
K BPpauy-reHeTuKy.

B HacToslee BpeMs HeT MaTOreHeTUYECKOro Jeye-
HWS ANA NauMeHTOB C [AaHHOW rpynmoi 3aboneBaHwii
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(3a UcKmoYeHneM anbda-MaHHO3MA03a), HO UMEIOTCA Npes-
MOCBIIKW M NEepCreKTUBLI AN1st pa3paboTky hepMeHT3aMecTu-
TE/bHO Tepanuu W TpaHCN/AHTaLMM KOCTHOTO MO3ra.

[0MOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHBIM BRI, B pa3pabot-
Ky KOHLLeNumu, NpoBeJieHne UCCNef0BaHNs 1 NOArOTOBKY CTaTbi, MPoYy
u opobpunu GuHanbHylo Bepcuio nepep nybaukaumein. JIMYHbIA BKNag
Kaxgoro asTopa: B.H. lopbyHoBa — KoHuenums cTatbu, noapobHoe uc-
CriefioBaHme, CUCTEMATM3aLMA W OMUCaHNe LaHHbIX 3MWMAEMMUONIOTUM, MO-
NeKyNAPHO-TeHEeTUYECKNX OCHOB M OCHOB NaToreHe3a 0JINrocaxapio3os,
H.B. byunHckas, A.0. BeykacoBa — aHanM3 MHOCTPaHHbIX UCTOYHUKOB
W XapaKTepUCTUKa KIMHUKW W JIeYeHWUs! 0NIMrocaxapuzao3oB.

WcTouHnKku duHaHcMpoBaHUs. ABTOpbI 3asiBASIOT 06 OTCYTCTBUM BHELLHE-
ro MHaHCMPOBaHWs NPU NPOBEAEHUN UCCIIE[0BaHMS.

KoHdnukT nHTepecoB. ABTopbl fieKNapyupyroT OTCYTCTBUE ABHBIX W NOTEH-
LiManbHbIX KOH(IMKTOB MHTEPECOB, CBA3AHHbIX C MybnKaLmeli HacToALL el
cTarbu.
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PaHHMI nocTHaTaNbHbIW CTPecc BpeMeHHOW U30NALUM
OT MaTepu y KpbICAT CNOCO6CTBYET pasBUTHUIO Y HUX
TPEeBOXXHO-AAeNpecCUMBHbIX CUMNTOMOB BO B3pOC/IOM BO3pacTe
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AHHOTALIUA

060cHoBaHue. [lenpeccuBHbIE COCTOSHUSA CTAHOBATCA BCe bosiee pacnpocTpaHeHHbIM NCUXMYECKUM PacCTPOMCTBOM, a TaKKe
Cepbe3HOM coLpanbHoi NPobnemMoit, KoTopas NOXUTCA TSKENbIM 3KOHOMUYECKUM bpeMeHeM Ha obLectBo. [pu 3ToM 3THo-
1orns Aenpeccum A0 CUX NOp 0CTAeTCA Manou3y4eHHOM.

Lenb — u3yunTb BAMSHME BPEMEHHOMN U30MISILMM OT MaTepu B PaHHEM OHTOreHe3e Ha NPOsB/EHWe TPEBOXHOCTM U fenpec-
CMBHOCTM Y KpbIC BO B3pOC/IOM BO3pacTe.

Matepuanbl u Metoapl. B paboTe B KayecTBe MOJENM paHHEro MOCTHATaNbHOMO CTpecca NpMMeHeHa Mofesb BpeMeHHOM
M30N1AILMKM OT MaTepy B paHHEM OHToreHese (co 2-ro no 12-# nocnepoaoBoi AeHb). ChopMMpoBaHbl ABe 3KCNepUMEHTab-
Hble rpynmbl: KOHTpoNbHas (n=20) 1 «BpeMEHHas U30N1SALMA OT MaTepy B paHHEM OHToreHese» (n=20). Ha 90-i aeHb M3HM
C MCNob30BaHWEM NaKeTa NOBEAEHYECKMX TECTOB aHaNM3MpOBau BAMSHWE paHHEro NOCTHATabHOrO CTpecca Ha pasBuTie
TPEBOXHO-AEMNPECCUBHBLIX CUMMTOMOB BO B3POC/IOM BO3pacTe Y KpbiC. [loBeieHWe U3y4anu ¢ MOMOLLbIO CNeAYHOLLMX TECTOB:
MPUNOAHATHLIA KPecToo0pasHbIi NabUpUHT, TeCT NPUHYAUTENBHOMO NnaBaHus MopconTa, ABYXOYThINOUHBINA TECT.
Pesynbtatbl. TecTMpoBaHWe 3KCMEPUMEHTANbHbIX JKMBOTHBIX B MPUMNOAHATOM KpecToobpasHOM NlabupuHTe MOKasaro,
YTO Yy PYNMbl KMBOTHBIX, MOABEPTHYTHIX BPEMEHHON U30MIAILMM OT MaTepu B PaHHEM OHTOreHe3e, Habnloaanoch CHUXeHNe
BpeMeHM npebbiBaHMsA B OTKPBITLIX pyKaBax JlabupuHTa, 1 yBennuMBanoch BpeMsi NpebblBaHWs B 3aKpbITbIX pyKaBaX OTHO-
CUTENIBHO KOHTPOJIS, YTO MOXHO OLEHWTb KaK MOBLILLEHWE YPOBHA TPEBOXKHOCTM XUBOTHbIX. B Tecte [MopconTa y rpynnbil
BPEMEHHOM M30M1SILMM OT MaTepu B paHHEM OHTOreHe3e Obifio YBESIMYEHO BPEMS UMMODBMM3aLMM OTHOCUTENTbHO KOHTPOJTbHOI
rpynnbl MBOTHbIX. CornacHo ABYXDYTLINOYHOMY TECTy Ha MpeAnoYTeHMe caxaposbl B rpynne BPeMeHHOW M301aUUm 0T MaTe-
pY B paHHEM OHTOreHe3e ObIIo CHUXEHWEe NPeAnoyTeHUs pacTBoOpa Caxaposbl, YTO CBUAETENLCTBYET O Pa3BUTUM aHreJoHMM.
BbiBog. CTpeccoBoe BO3AENCTBME B BUAE BPEMEHHOW U30MIALMM OT MaTepu KpbICAT B Bo3pacTe 2—12 AHel nocie poxaeHus
B MEPUOA aKTWBHOI (ha3bl HOpMMPOBAHWSA W CTAHOBJIEHUS CTPYKTYP FOMIOBHOM0 MO3ra, OTBEYAIOLWMX 3@ NCUMX03IMOLMOHAMb-
HOe MoBefEeHWe, NPUBOAUT K WX OMU3PErynsauMn 1 SBASETCA NPEeAUKTOPOM Pa3BUTUA TPEBOXHO-AENPECCUBHBIX CUMMTOMOB
BO B3POC/IOM BO3pacTe.

KnioueBble cnoBa: paHHI/IVI MoCTHaTasbHbIN CTpecc; BpeMeHHaa n3o014umMa oT MaTepu B paHHEM OHTOreHe3e; TPeBOXHOCTb;
jenpeccua.
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Early postnatal maternal temporary isolation
stress in rats contributes to the development
of anxiety-depressive symptoms in adulthood
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ABSTRACT

BACKGROUND: Depressive disorders are becoming increasingly prevalent and represent a significant social issue with
heavy economic implications.

AIM: To study the effects of maternal temporary isolation during early ontogenesis on the development of anxiety and
depressive symptoms in adult rats.

MATERIALS AND METHODS: The study employed a maternal temporary isolation model as a form of early postnatal
stress (from postnatal days 2 to 12). Two experimental groups were formed: a control group (n=20) and an “early mater-
nal temporary isolation” group (n=20). On the 90th day of life, a behavioral test battery was used to assess the impact of
early postnatal stress on the development of anxiety-depressive symptoms. The behavioral tests included the elevated
plus maze, the Porsolt forced swim test, and the sucrose preference test.

RESULTS: Behavioral testing in the elevated plus maze revealed that rats exposed to early maternal temporary isola-
tion showed reduced time spent in the open arms and increased time in the closed arms compared to the control group,
indicating heightened anxiety levels. In the Porsolt test, the early isolation group demonstrated increased immobility
time compared to the control group. In the sucrose preference test, the early isolation group exhibited reduced sucrose
solution preference, indicative of anhedonia.

CONCLUSION: Stress exposure during early ontogenesis, a critical period for the development and maturation of brain
structures responsible for psychoemotional behavior, can lead to their dysregulation and serves as a predictor for the
development of anxiety-depressive symptoms in adult rats.

Keywords: early postnatal stress; maternal temporary isolation during early ontogenesis; anxiety; depression.
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OPUTHATTEHAA CTATBA

Ob0CHOBAHUE

Mo faHHLIM BceMupHoi opraHn3aLumm 34paBooXpaHeHus,
npUbAM3NTENBHO 264 MIH YeNoBEK BO BCEM MUpe CTpajaioT
oT aenpeccun [22]. [lenpeccuBHbIE COCTOSHMSA CTAHOBATCSA
Bce Oonee pacnpocTpaHeHHbIM MCUXMYECKUM PaccTpoii-
CTBOM, a TaKXe Cepbe3HOi coumManbHOM NpobneMon, KoTo-
past NOXUTCA TAKENbIM 3KOHOMUYECKUM DpeMeHeM Ha obLue-
cteo [17].

OCHOBHbIMM CMMMTOMaMK [LeNPecCMBHOMO PacCTpoiCTBa
ABNAIOTCA NOAAB/IEHHOE HAacTPOeHHe (CHUKEHWe MOTUBALMN
unn 6e3HafeXHoCTb), aHre4oHUs (CHUMKEHWE CnocoBHOCTM
nofyyaTb YAOBONLCTBME OT €fbl, COLMANbHBIX KOHTAKTOB),
aHeprvis, pasapaXKMTeNbHOCTb, TPYAHOCTU C KOHLEHTPaLM-
e/l BHUMaHMs, HapyLLEeHUs CHa, anneTuTa U No3HaBaTesbHOM
LEeATeNbHOCTH, a TaKKe CKIOHHOCTb K cyuumay [17]. K co-
YKaneHuio, XpOHUYECKUIA U U3HYPUTESbHBIN XapaKTep Aenpec-
CMM OCJTOXKHSIET NPOTHO3 MHOTWX XPOHMYECKUX 3ab0s1eBaHMM
M ycyrybnseT cutyaumio ¢ 3aboneBaeMocTbio U MHBaNMAHO-
cTbto B Mupe [20]. [pu 3TOM 3TMONOMMA Aenpeccumn Ao cux nop
0CTaeTCs Manonsy4yeHHon. CuMTaeTcs, YTo B BO3HUKHOBEHUM
LEenpeccun y4acTByoT reHeTuyeckue daxtopbl (okono 40%),
a TakKe (aKTopbl BHELUHEN cpefbl (B YaCTHOCTU, CTPECCOBbIE
cobbiTus) [20, 23]. CTpeccoBble cobbITUA MOTYT BbI3bIBaTb AL,
MCMXONOrUYECKMX U DU3NONOTMYECKUX U3MEHEHWI, BKIKOYas
aKTMBaLMIO runoTanaMo-runodusapHo-HaLNo4eYHUKOBOW
OCM M CUMMATUYECKON HEPBHOMN CUCTEMBI.

Ctpecc B paHHeM BO3pacTe YCKOPSET A0r0CPOYHbIE M3-
MEHeHUs QYHKLMOHANbHBIX CBOWCTB, JIEXaLLUMX B OCHOBE
3MOLMOHANBHOTO BOCMPUATUSA W, CNeAoBaTeNlbHO, MOXET
M3MEHUTb peakumio Ha cTpecc B bonee no3gHeM BospacTe
[7-9, 13, 28]. UccnepnoBaHne natodu3mMoNoOrMyeckux Me-
XaHU3MOB PacCTPOWCTB, CBA3AHHBLIX CO CTPECCOM PaHHEro
BO3pacTa, JIeXaluyx B OCHOBE AENpecCMBHOTO CUMHAPOMA,
HOCWT Hay4HO-NIpaKTUYeCcKWU xapakTep. Moa paHHMM nocT-
HaTaslbHbIM NEPUO0M MOHUMAIOT FPYAHON Nepuoa YesioBeKa
(o1 poxpeHust oo 1 roga) [14]. 310T nNepuop OYeHb BaXKeH
Ons GopMUMPOBaHMA MHAMBUAYYMA U 3[0POBbs Ha NpoTs-
YKEHUM BCeli nocneaytoLLei Ku3Hu. PaHHWIA nocTHaTanbHbIN
MepuoL — 3T0 KPUTMUYECKOoe BpeMs Ans hyHKUMOHANBHOMO
pa3BuTMs ronoBHOro Mo3ra [6]. Mpbi3yHbl — 0fuH U3 Hau-
bonee nonesHbIX BULOB ANS U3YYEHUS COLMAIBHOTO MoBe-
LEHVA. Y KpbIC paHHUM MOCTHATa/bHLIM NEPUOLOM CHUATAETCA
BpeMS OT POXKAEHNA A0 21-r0 [HS XU3HW.

Ctpecc B paHHeM BO3pacTe, TaKOM KaK AenpuBaLya U ce-
napaums oT MaTepy, UMMODMI3aLWS, coLmanbHas U30NALMS,
MOKET NPUBOAUTL K U3MEHEHUAM B MOBEAEHUM U HENPOXU-
MWUYECKON aKTUBHOCTU Kpbic [2, 10, 24]. 3T0 MOXET cKasbl-
BaTbCS HA MX 3MOLIMOHANBHOM U COLMANbHOM NOBeEEHUM,
a TaKXKe Ha Mx cTpeccoBbix oTBeTax. Kpbichl, nepexusLume
BO3/[e/CTBME PaHHEr0 CTPecca, MOryT MpOsBAATb CHUMXEH-
Hblii MHTEpEC K pa3Ho00pasHbIM BUAAM CTUMYASLMM U U3-
MEHEHWA B COLMabHOM B3aMMOJECTBUM, YTO COOTBETCTBY-
€T HEeKOTOpbIM CUMMTOMaM, KoTopble HabslofaloTes y noaen
c nenpeccueit [27]. KpoMe Toro, nccnefoBaHWsS NoKa3blBatoT,
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4TO CTpECC B paHHEM BO3PacTe MOXKET BbI3blBaTb U3MEHe-
HWSA B HEiPOXMMUYECKOI CUCTEME KPbIC, BKITIOYas CHUKEHMe
YPOBHSI CEPOTOHMHA, MOBLILIEHWE YPOBHSA KOPTM30/1a M U3-
MEHEeHMe aKTMBHOCTW MMMMoKaMna — yyacTKa Mo3ra, CBfi-
3aHHOrO0 C perynsauuen Hactpoenus [18].

Llene uccnedosaHus — W3yyeHWe BAUSHUSA BPEMEHHOM
U30NALMM OT MaTepu B paHHEM OHTOTEHe3e Ha MpOsB/IEHUS
TPEBOXHOCTW U JAENpeccUBHOCTM Y KPbIC BO B3pOC/IOM BO3-
pacre.

MATEPWAJIbl U METO[ bl

JKCMEepPUMEHTBI MPOBeJieHbl B COOTBETCTBUAW C MEXY-
HapOLHbIMM EBPOMENCKUMK BMO3TUYECKUMM CTaHLapTamMu
(86/609-EEC) 1 atuueckumm ctaHpaptamu Poccuiickoin Qe-
Lepauuy Mo conepaHunio 1 obpatueHmio ¢ nabopatopHbIMU
JKMBOTHBIMM.

MoAoNbITHbIE XMBOTHBIE MOCE NOCTYNIEHUS U3 MUTOM-
HWKa NpOXOAUNN 2-HedenbHbIA MEepUoL KapaHTWHA B Co-
oTBeTCTBYlOLEM 6roKe BuBapus. XMBOTHBIX copepxanu
c cobnioneHreM 12-4acoBoro CBETOBOMO pexuMa AHS (uc-
KyccTBeHHoe ocBelleHne ¢ 9:00 go 21:00), noanepKaHu-
eM TeMmnepatypbl 22+2°C. PaboTy npoBoaMiM Ha BbIBOLKE.
[lns ero nonyyeHus caMoK KpbiC JiMHWM Buctap Maccoil
300 r conepxanu B NiacTUKOBbIX KieTKax (40x50x20 cM) no
5 ocobeit ¢ gocTynoM K Boge v nuwwe ad libitum. B kaxayto
KNeTKy MOACaXWBanM No OAHOMY CaMuy, Ha ClefyloLuii
[eHb Y CaMOK NpOWU3BOAMIM B3SITUE BarvHaNbHbIX Ma3KoB
C Leblo 0bHapyeHWs crnepMaTo30Ma0B U METOAOM CBETO-
BO MWKPOCKOMMM (UKCUpOBanW HacTynieHue bepemMeHHo-
CTW, 3TO CYMTanu HynesbiM aHeM. MNocne HacTynnexus bepe-
MEHHOCTM XMBOTHbIX MOMELLANN B UHAMBUAYANbHYIO KIETKY.
bepeMeHHocTb npoTeKana 19+2 gH.

B pabote ucnonb3osanu 40 Kpbic-camuoB (5 nomeToB),
Bbiu chopmupoBaHbl [iBe 3KCMEepUMEHTaNbHble Tpynbi:
MHTaKTHbIN KOHTposb (n=20) n MaTepuHCKas Aenpusaums
(n=20).

MO,D,EHb BpEMEHHOﬁ n3onauuMn ot Martepu
B paHHeM oHToreHese (MD)

Kpbicar co 2-ro no 12-i aeHb NoCTHaTanbHoOro nepuoaa
noMeLLany B UHAMBMAYASbHbIE MIACTUKOBbLIE CTaKaHYMKK Ha
180 MuH B TeueHme 10 nocnenoBaTesibHbIX AHENR. 3pUTENbHBIN
KOHTaKT C MaTepbio 6bin uckuitoueH [6, 28]. Mocne MD n Mo-
NIOYHOrO BCKApPMITMBAHMS KPbICAT BbIpalLBani B NNacTUKO-
BbIX K/IeTKax no 5 ocobeii B Kaxou. B onbite ucnonb3oBanu
camuoB B Bo3pacTe 90-100 aHeit n Becom 200-250 r [28].

loBeneHne KUBOTHbIX oLeHuBanu Ha 90-1 nocTHaTanb-
Hblii AieHb C MOMOLLBIO MaKeTa NOBEAEHYECKUX TECTOB: NpU-
MOAHATLIN KpecToobpasHbIi NabUPUHT, TECT MPUHYANUTENBHO-
ro nna.aHus lopconTa, ABYyXOYTbINOYHBINA TecT [1].

TecT npunoaHsToro KpectoobpasHoro nabupuHra.
loBeaeHWe KpbiC MCCNefoBanM B YCTaHOBKe, KOTOpas Co-
cTosf1a U3 ABYX OTKPbITbIX pyKaBoB 50x10 cM v AByX 3aKpbl-
TbiX pyKaBoB 50x10 cM C OTpbITbIM BEPXOM, PacrosioKeHHbIX
NeprneHAMKYNAPHO OTHOCUTENbHO Lpyr Apyra. Beicota Hap

2]
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nonoM 1 M. JnBoTHoe noMeLLanu B LieHTp nabupunta. Guk-
Cc1poBanu BpeMs NpebbiBaHNA B 3aKPbITbIX M OTKPbITHIX pyKa-
Bax. [IpopomKMTENBHOCTD TECTA COCTABASANA 5 MUH.

TecT npuHyguTenbHoro niaBaHus lMopconta. OH ocHo-
BaH Ha HabniofieHun, YTO Y KMBOTHOTO MpU HensberaemMoM
MNaBaHUM B LMIMHLPE C BOLOW HAbMOAaeTcs HenoaBMKHas
nosa (MMMobunu3aums). B aToM Tecte HEMOLBUMKHOCTb M-
BOTHOI0 MHTEPNPETUPYETCS KaK MacCuBHbIN CTpecc, fenpec-
Ccus, TO eCTb KaK NoBefeHne 0T4asHus. 1BOTHbIX NOMeLLanu
B MPO3payHbIi LMAMHAP BbICOTOW 0,7 M, HanosHEHHbIA BOAOM
npu Temnepartype 25°C, Ha 5 MUH. 3a CyTKU [0 TeCTUPOBaHMS
Ka[10e }MBOTHOE OMyCKanu B COCyf, C BOAOW Ha 5—6 MuH
ANs ajantauuu. B LeHb aKcnepuMeHTa KMBOTHOE NOMeLLa
B LMIMHAP C BOAOW TakUM 06pa3oM, 4Tobbl OHO He MO0 HH
BbIOpaTbCA M3 COCYAa, HYU HaWTU B HEM OMopy, TO ecTb Ka-
catbcs nanamm gHa. lonagas B BOAY, KUBOTHbIE HAUYMHANM
NposiBAATL BYPHYK0 LBUraTesbHYH aKTUBHOCTb, HaMpaBieH-
HYI0 Ha MOWCK BbIXOAA W3 aBEPCMBHOM CTPECCOPHOW CUTYa-
LMK, HO 3aTeM OCTaBS/M 3TV MOMbITKYA U 3aBUCany B BOLE
B XapaKTepHO Mo3e, 0CTaBasCh MOSHOCTbIO HEMOABUKHbI-
MW U COBEpLUas He3HaUUTENbHbIE ABUKEHWS, Heobxoau-
Mble ]S MOAJEPKaHUS Tof0Bbl Haf, NMOBEPXHOCTbH) BOAbI.
370 noBefieHME pacLiEHWUBAETCS KaK NPOSBIEHWE 0THasHUS,
noJaBneHHOCTH, AenpeccuBHonofobHoro coctosHus. Oc-
HOBHOW MOKa3saTeNlb BbIPaXKEHHOCTM TaKOro COCTOSIHUA MO
AaHHOMY TeCTy — AJMTeNbHOCTb HEMOABUMKHOCTH, a UMEH-
HO CyMMa 3M130[10B MIMMOBUAM3aLMM Y KaXK0ro UBOTHOIO
B TeUeHue 6 MMH HabnaeHus.

[IByx6yTbinoyHbli TecT. Mcnonb3oBaHue Tecta oTpa-
XaeT yyBcTBUTENbHOCTL peuentopoB T1R1+T1R3 MMBOTHBIX
K cnapKkoMy BKycy. o pe3synbTaTtaM Tecta MOXHO CMporHo-
31poBaTh BEPOSATHOCTb pa3BUTUSA aHrefoHun. KpbicaM Kax-
L0 Tpynnbl B TeYeHMe CYTOK Obii npefocTaBneH Bbibop:
nuTb Boay unu 10% pactsop caxaposbl. OLeHKy pesynbTaTo
npoussoauv no dopmyne: N = V,/V,x100%, roe V, — pac-
TBOP caxapo3bl; V, — 06beM BbINUTOI 3a CYTKN XUAKOCTY;
N — npoueHTHOe OTHOLLIEHME BBINMUTOTO pacTBopa Caxapo3bl
K 0bLemMy o0bbemy notpebnenHoi xuaroctv [1, 11].

Cratnuctuyeckas obpaboTka nonyyeHHbIX
MaTepuanos

[na cratuctuyeckon 06paboTKM MONyYeHHBIX Kosinye-
CTBEHHbIX AaHHbIX MPUMEHSNM MaKkeTbl nporpamm Graph
Pad Prizm 8.1. [Ins oueHKM COOTBETCTBMS pacnpepenie-
HWI CyYaliHbIX BENMYMH raycCOBBIM MPUMEHSNN KpUTEPUIA
HopManbHocTM KonmoropoBa—CMupHoBa. [ cpaBHeHUs
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KOHTPOJIbHOM UM 3KCTEpPUMEHTANbHBIX FPYNM UCMob30BaM
t-kputepuin CTblofeHTa A1 NapHbIX cpaBHeHW. Pa3nnums
cunTanu 3HauuMbiMm npm p <0,05.

PE3YJIbTATbI UCCJIE[JOBAHUA

TecTupoBaHMe 3KCNepPUMEHTaNbHbIX }UBOTHBIX B NPUMOL-
HATOM KpecTooOpa3HOM NabupuHTe NOKasasno, YTo y rpynmbil
JKMBOTHbIX, MOJABEPrHYTHIX BPEMEHHON M30MIALMKM OT MaTepu
B paHHEM OHTOreHe3e, HabMAANOCh CTATUCTUYECKU 3HAUM-
MOE CHIXeHUe BpeMeHW npebbiBaHNUA B OTKPBITbIX pyKaBax
nabupunta (p <0,05) OTHOCUTENBHO KOHTPOSILHOM TPYNMbI,
4TO MOJKHO OLIEHUTb KaK MOBbLILLEHWE YPOBHSA TPEBOXKHOCTY.
Mpu 3TOM CTAaTUCTMYECKU [LOCTOBEPHO YBENINUMIIOCH BPEMS
npebbiBaHMs B 3aKpbITbIX pyKaBax NabupuHTa (p <0,05) ot-
HOCUTESIbHO KOHTpons (Tabn. 1).

B Tecre lNopconTta B KauecTBe noKasaTens Aenpeccuu
ObINIO MPUHATO BPeMA MOJHOW MMMobMABHOCTM (puc. 1).
[pyrummn cnoBamu, bonbluee BpeMs HEMOLBMMKHOCTM 03Ha-
yaet 6osiee BbICOKOE AENPECCUMBHOE COCTOSHUE, B TO BpEMS
KaK MeHbllee BpeMsi HErMoABMKHOCTM MOKa3sbiBaeT bonee
HW3KOEe JenpeccuBHOe cocTosiHMe. Pe3ynbTaTbl Mokasanw,
4TO BPEMEHHAsA M30M1ILMM OT MaTepu B paHHEM OHTOreHe3e
MPUBOAMIA K 3HAYUTENIBHOMY YBENMYEHUIO BPEMEHU UMMO-
OMAM3aLMM OTHOCUTENBHO KOHTPOJIBHOW FPYMMbl XMBOTHBIX
(p < 0,001).

Mo pesynbTatam ABYXbYTbIIOYHOMO TECTa Ha MpeAnoyTe-
HWe caxapo3bl paHHAS BpeMeHHas M30M1ALmMs 0T MaTepu Npu-
BOAMT K PasBUTUI0 aHreLOHWM (HEBO3MOXKHOCTb MCMbITbIBATb
ynoBonbCTBue). NoaTBEPHAEHNEM LAHHOTO COCTOAHUSA BbIN0
CHUXKEHWe NpejnoyTeHns pacTeopa caxapo3bl (56,33+2,73%,
p <0,01) no cpaBHEHUIO C KPbICAMU U3 KOHTPOJILHOM rpynmbl
(75,67+2,35%) (puc. 2)

OBCYXOEHUE

B uccnepoBaHum nosyyeHbl JoKa3aTenbCTBa, NOATBEPK-
[aloLLye BAMUSHWE BPEMEHHOM W30MALMM OT MaTepu B paH-
HEM OHTOreHe3e Ha TPEBOXHO-[ENpeccUBHOE NOBeAEHUE
y MOM0BO3peNbIX KpbiC IMHUM Buctap. Y mnekonuTaowmx
MaTepuHcKas 3aboTa — HeobX0AMMOe YCIoBUE BbIKMBAHUS
LETeHbILLENR, TaK KaK MaTb SIBNIIETCA OCHOBHBIM WUCTOYHM-
KOM nuwuy, Tenna u 6e30MacHOCTW AJif CBOEro NoTOMCTBA
[4, 6, 12]. Tlony4eHne HapnexaLlero ypoBHA MaTepUHCKOM
3300Tbl — 37O KJO4EBOM (DaKTOp 4S8 PasBUTUA COLM-
anbHbIX HaBbIKOB feTeHblwen [15]. 3nuaeMuonornyeckue
W 3KCMepUMEHTaNbHbIe UCCNe0BaHUS MOKasanu, YTo noTe-
ps POLMUTENbCKON 3ab0ThI M3-33 CMEPTU OJHOT0 WUIM 060oMX

Tabnuua 1. lMoBeaeHWe KMBOTHbIX B TECTE «MPUMOAHATBIA KPeCTO0OPasHbIi NabUPUHT» Nocne BpeMeHHOI N30AALMK OT MaTepy B paHHEM OHTOreHe3e

Table 1. Animal behavior in the Elevated Crossed Maze test after temporary isolation from the mother in early ontogeny

BpeMeHHas n3onsums oT MaTepu B paHHeM oHToreHese / Maternal deprivation

Bpems / Time Kontponb / Control
OTKpbITHIA pykas / Open arm 18,57+8,16
3aKpbITbiii pykas / Enclosed arm 215,68+23,78

10,69+0,86*
269,38+13,13"

[Mpumeyarue. *p <0,05 — 3Ha4MMbIMYU OT/IMYMS N0 CPABHEHMIO C KOHTPOSTLHOM rPynMoi. BpeMs HaxoxaeHust B pyKaBax flabupuHTa BbIpaKeHHO B CeKyHAax; M+m.
Note. *p <0.05, significantly different from control group. Time in maze arms is expressed in seconds; M+m.
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Puc. 1. Bpems nMMobunbHoCTH MBOTHBIX B TecTe [lopconTta nocne
BPEMEHHOI U301AUMM OT MaTepu B paHHeM oHToreHese. “**p <0,001 —
[0CTOBEPHbIE OT/IMYUSA MO CPABHEHWUIO C KOHTPOJIbHOM rpynmnoi. Bpems
MMMODBMIBHOCTY BbIPAXKEHO B CEKyHAax; M+m.

Fig. 1. Immobility time of animals in the Porsolt test after temporary iso-
lation from the mother during early ontogeny. ***p <0.001, significant dif-
ferences compared with the control group; immobility time is expressed in
seconds; M+m.

poauTeneil ABNSIOTCS 0CHOBHbIMM (DaKTOpaMK pUcCKa pa3Bi-
TUS KOTHUTUBHBIX PacCTPOWCTB U HapYLUEHUS PEryNsALMM aK-
TUBHOCTW MMMNoTanamo-runodm3apHo-HaanoueYHUKOBON 0CU
B NOJPOCTKOBOM M B3pocsioM Bo3pacte [13, 29]. B kpynHom
3NULEMUONIOMMYECKOM MCCNIej0BaHUM BbISIBNIEHO, YTO MO-
Teps MaTepu B pe3ynbTaTe HeCYacTHbIX CiyyaeB U ybuiicTe
OKa3biBaeT bosbluee BUSHUE HA MONOABIX MYXKUMH, YEM Ha
JKEHLLWH, 1 YTo CMepTb poauTeneii B bonee paHHeM Bo3pac-
Te (ot 0 Ao 5 neT) 3HaUMTENbHO MOBLILIAET PUCK Pa3BUTUSA
penpeccum [1]. 3o cnocobcTBOBaNOo BKIIYEHUIO B HaLLe UC-
Cnefi0BaHME KpbiC-CaMLIOB.

Kpbicbl-caMLbl C BBbICOKMM YPOBHEM KOPTUKOCTEPOHA
0C06EHHO YYBCTBUTESIbHBI K Pa3BUTUIO 3aTXKHOTO Aenpec-
CMBHOMOAO0BHOr0 MoBefieHUst Mocne BO3LENACTBUS PaHHEero
cTpecca. KpoMe Toro, y Hux HabmiogaloTcs HeMpo-MMMyHo-
JIOTMYECKME U3MEHEHMS BO B3POC/IOM BO3pacTe, TakMe KaK
nosbllleHHas akcnpeccus TNF-a B runmnokamne, akTuBaums
MUKpOrumM U akcnpeccus miR-342 [16].

WccnepnoBatensMm npuMeHsnach Mojefb BPeMEHHOM
M30M1LMKM OT MaTepy B PaHHEM OHTOreHe3e B KayecTBe MO-
[eNy CTpecca B paHHeM BO3pacTe, BO B3pOCJIOM e BO3pacTe
B KauecTBe CTpeccopa MCrosib30Bain CUCTEMHOE BBefEeHMe
svnononncaxapuaos. B xoae noBefeHYECKUX TECTOB Y K-
BOTHbIX 40 BBEAEHWS NUMONOAUCaxapuaoB Obiio BbISBIEHO
LEenpeccuBHO-TPEBOXHOE MOBEAEHUE U YXYALLEHWE NaMST!.
CeMuiHeBHOe BBEEHWE NIUMOMOAMCAXapuioB B3POC/bIM
KpbICaM WHAYLMPOBAN0 aHanornyHble U3MeHeHNs NoBeLeHMS
M aKTMBALMIO MUKPOT/IMM, IKCMPECCUI0 NPOBOCMANUTENbHBIX
LIMTOKMHOB U NOBbILLEHHYI0 3kcnpeccuio Jmjd3 in vitro [30].

Bpemsa cTpeccoBoro runopeakTuBHOro nepuoja fB-
NAETCA uYpe3BblYaliHO BaXHOW (asoii pa3BuTMsA, Ko-
Topas aamTca ¢ 4-ro po 14-ro gHA MoOCTHaTanbHOro
nepuoja v XxapaKTepusyeTcsi HeYyBCTBUTENILHOCTBHO HaZNo-
YEYHMKOB K CBOEMY TPOQUYECKOMY ropMoHy runodmsa Kop-
TUKOTPOMUHY M K OOJNBLUMHCTBY CTPECCOBbIX (haKTOPOB, YTO
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Puc. 2. Tect npepnoutenus caxapossl. **p <0,01 — pocToBepHble 0T-
JINYNA NO CPABHEHUMIO C KOHTPOJIBHOM rpynnoit; M+m.

Fig. 2. Sucrose preference test. **p <0.01, significant differences compared
to the control group; M+m.

obecneunBaeT noaepaH1e HU3KOro U CTabUbHOro YpOoBHS
KOPTMKOCTEPOHa, He0bXoMMOro [1s NPaBUSIbHOMO Pa3BUTUS
mo3ra [26].

Takue $hopMbl MaTEPUHCKOrO MOBEAEHMS, KaK BblU3bl-
BaHWe/TPYMUHT 1 KOPMIEHME, OTBETCTBEHHbI 3@ NOLaBNEHME
CeKpeLmMn KopTUKOTPOMMHA W KopTMKOCTepoHa. Henocpen-
CTBEHHOE B/INSIHME MaTePUHCKON AenpuBaLmum Ha 6asanbHyio,
CTPECCOBYID W WHAYLMPOBAHHYK afpeHOKOPTUKOTPOMHBIM
FOPMOHOM CEKpeLMI0 KOPTUKOCTEPOHA 3aBUCKT OT BO3pacTa
AeTeHblwen. Tak, HanpuMep, Ha 3-W JAeHb NOCTHATaNbHOMO
nepuoja, To ecTb [0 Hayana CTPecCoBOro rMMopeaKTMBHOIO
nepuoga, 24-4acoBas aenpuBaLmus NPUBOAMT K HeBOMbLLIOMY
yBeSIMYeHW0 Ba3anbHOro M CTPECCOBOro, HO He MHAYLMpO-
BaHHOr0 afpeHOKOPTUKOTPOMHBIM FOPMOHOM YPOBHS KOPTU-
KOCTEepOHa, TorAa Kak Ha 11-i fieHb nocTHaTanbHoro nepuo-
03, B NEp1oA CTPECCOBO TMNOPeaKTUBHOCTU AenpuBaLms
MPUBOAMT K 04EHb CUITBHOMY OTBETY KOPTUKOCTEPOHA Ha BCe
BbI30BbI [3, 5, 19].

[lonrocpoyHble mocneacTBus 24-4acoBOW BPEMEHHOM
U301SLLMM OT MaTepy B paHHEM OHTOreHe3e Ha 9-1 ieHb nocT-
HaTaNbHOr0 NepuoAa AEMOHCTPUPOBANM MOBLILLEHHOE Tpe-
BOXXHO-[,ENPeCcCMBHOE NOBEAEHWE W YKIIOHEHME OT 06LLeHMs
B TECTe COLMaNbHOI0 paccnefioBaHns Y KpbiC-MOAPOCTKOB,
B TO BPEMS KaK Yy B3pOC/ibIX CaML0B Habnoanuch noBeeH-
UeCKMe U3MEHEHMS, HaMoMMHalOLWMe CUMNTOMBI Ln3odhpe-
HUM [21]. N3MeHeHus bbin 0OHapyKeHbl M B MOHOAMMUHEp-
TMYECKON CUCTEME TONIOBHOTO MO3ra KpbIC, YTO NPOSBAANOCH
yBeNinyeHneM LoaMUHEPTUYECKOr0 TOHYCA U KOHLIEHTpaLy-
el aodaMmHa U CepOTOHUHA B MUHAANMHE [23].

BbIBOAbI

1. CTpeccoBoe BO34enCTBME B BWAE BPEMEHHOW M30-
nAUMKM 0T MaTepu KpbicAT B Bo3pacte 2-12 pHeit no-
Cne POXAEHWA B NEpPUOL aKTMBHOM dasbl hopMUPOBaHUS
M CTaHOBNEHWUS CTPYKTYP FOSIOBHOTO MO3ra, OTBEYAILLUX
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3a MCMX03MOLMOHANbHOE NOBEeJEHNE, NPUBOAMUT K UX [n3-
PEerynsiuuM 1 pasBUTUID TPEBOXHO-AENPECCUBHBIX CUMMTO-
MOB BO B3POC/IOM BO3PacTe Y KpbiC.

2. MpeanoxKeHHass Mofenb paHHero MoCTHAaTabHOro
CTpecca, Bbi3blBatoLLas aHre[j0HMI0 B TECTE Ha NpeanoyTeHue
caxapo3bl 4 NOBbILIEHWE BPEMEHN MMMOBUILHOCTY B TecTe
MopconTa, MOXET WUCMONb30BaTbCA /1S BOCTPOU3BEAEHMS
[LenpeccuBHONOA0BHOr0 COCTOSHUS BO B3pOC/IOM BO3pacTe.

AOMNO/HUTESIbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHBIA BKIa, B pa3paboT-
Ky KOHLieNLyK, NpoBefieHNe UCCNea0BaHNs U NOArOTOBKY CTaTby, NPoYM
1 0400pnnK dUHaNbHY BEpCUo nepes nybnamKaumen.

KoHdnukT nHTepecoB. ABTOpbI LeKNapupyHOT OTCYTCTBME SIBHBIX U MOTEH-
LiManbHbIX KOHQIMKTOB MHTEPECOB, CBA3aHHBIX C NybMKaLMeli HacTosLL et
CTaTbu.

WUcTounuk dmHaHcupoBaHus. Pabota BbinonHeHa B pamkax rocygap-
CTBEHHOT0 3aaaHusa MuHobpHayku Poccn FGWG-2023-0001 «Pa3pabotka
TEXHONOTMA KOPPEKLIMM MOCTTPAaBMATUYECKUX U CBA3AHHBIX CO CTPECCOM
paccTpomcTB».
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AHanus pe3ynbTatoB AUarHoCTUKMU U NpPorHo3MpoBaHusa
ocTporo annesgumuurta y GEPEMEHHbIX: noaxoAbl K pewieHuio
U3BECTHOM KAIMHUYECKOWU npobneMbl

JL.A. Noreuu, [1.H. Monos, E.B. Kucenesa, A.l0. Koponbkos, C.®. barHeHko

Mep.bit CaHKT-[MeTepbyprekui rocynapcTBeHHBIN MeAMLIMHCKIUA yHuBepeuTeT uM. akap. .M. Maenosa, CaHkT-MeTepbypr, Poccus

AHHOTALMUA

O6ocHoBaHWe. Ha CerofHALHUA eHb, HECMOTPS Ha pasBUTME COBPEMEHHbIX TEXHONOMMM, CBOEBPEMEHHas AMarHoCTMKa
OCTpOro anneHauumuTa y 6epeMeHHbIX Mo-NpeXKHEMY OCTAeTCA aKTyanbHOW 3afadel. PaHHAS 1 npaBunbHas AMarHoCTUKa no-
3BONSAET ONPEAENUTL HE0DX0AMMYIO TAKTUKY U NIEYEHME, YTO CBOAMT K MUHUMYMY BO3MOXHbIE OCIOMHEHUS U OTpULLATENbHBIE
pe3ysbTaThbl ONEepaTMBHBIX BMELLATENBCTB.

Llenb — Ha 0CHOBe aHanM3a KMHUYECKMX LaHHBIX ONpefenuTb NOAXOA K LMArHOCTUKE U NIeYEeHUo OCTPOro anmneHauumTa
y bepeMeHHbIX BO BTOPOM M TPeTbeM TPUMECTpaX.

Matepuanbl u MeTogpl. [pou3BefeH peTpOCMEKTUBHBIA aHanM3 UCTOPUI BoNe3HM bepeMeHHbIX NauneHToK (n=162), npo-
OMepUpOBaHHBIX C AMArHO30M «OCTpbIA anneHauumT» B nepuog ¢ 2010 no 2019 r. B uccnenoBaHWM yuTeHb 3NUAEMUOSIONN-
YecKue, KIMHUYECKWE, MapaKIMHUYECKWE, OMEpPaTUBHLIE U NOCNE0NepaLMoHHble AaHHble. [Ipou3BefeHa UX cTaTucTUYeCKas
obpaboTKa.

Pesynbtatbl. [Ipy NpoBeAeHUN CPaBHUTENBHOMO aHanM3a BblAeNeHbl Haubonee 3HauMMble NPeAMKTOPbI OCTPOro anneHam-
umTa y bepeMeHHbIX: KOHLEHTpaums nemkoumtoB B Kpoeu >12,5x109/n [otHocuTenbHbIit puck (OP) (noBepUTeNbHBIA UHTEp-
Ban, W) 2,37 (1,47-3,80)], C-peaktuHoro 6enka =21,0 mr/n [OP (A1) 1,72 (1,36—2,17)], nonoxutenbHbid cumMntoM Koxepa
[OP (OW) 2,01 (1,50-2,69)], a TakKe NpoLEHTHOE cofiepanue rpaHynouuTtos =78,0 [OP (OW) 2,2 (1,29-3,77)] v Hanuume ToLu-
HoTbl/pBoTbl [OP (OW) 1,35 (1,03-1,76)]. Ha ocHOBaHUM momyyeHHbIX LaHHbIX OAHO(AKTOPHOro aHanu3a paspaboTtaHa aua-
rpamMMa AiepeBa peLLeHuii C OMpeesieHNeM pucka BEpOSATHOCTU pa3BUTMS OCTPOro anneHauuuTa. lpeanoxeHHas amarpamma
LiepeBa peLUeHuii 001aaeT XOpoLLeii YyBCTBUTENbHOCTBIO (65,9%) 1 cneumduyHocTbio (92,1%) npu AuROC 0,86.
3akuitoyeHme. MocTpoeHHas AMarHoCcTUYecKas Mogesb MOXET UCMO0/b30BaThCs B KIIMHUYECKON NPaKTUKe ANS OMpeAenieHns
BEPOATHOCTM OCTPOro anneHauumTa y bepemMeHHbix Bo Il-IIl TpuMecTpax bepeMeHHOCTH, a BKIHOUEHWE MarHUTHO-Pe30HaHC-
HOM TOMorpamm MOXET CyLLeCTBEHHO MOBBICUTb KA4eCTBO AMArHOCTUKM, YTO TpebyeT JanbHelwux UCCNefoBaHWi B 3TOM
HanpaBieHUy.

KnioueBble cnoBa: OCprIVI anneHanumnT, 6EpeMEHHOCTb; anneHA3KToOMKUA; 0CTpasa Xupypruyeckas natosiorua; AMarHoCTuKa.
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Analyzing results of diagnostics and prediction

of acute appendicitis in pregnant women:

approaches to solving a well-known clinical

problem

Larisa A. Logvin, Dmitry N. Popov, Elena V. Kiseleva, Andrey Yu. Korolkov, Sergey F. Bagnenko

Academician I.P. Pavlov First St. Petersburg State Medical University, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Currently, despite the development of modern technologies, timely diagnosis of acute appendicitis in
pregnant women still remains an important task. Early and correct diagnosis makes it possible to determine the neces-
sary tactics and treatment, which minimizes possible complications and negative results of surgical interventions.
AIM: The aim of the study was to analyze medical histories and find a new approach in the diagnosis and treatment of
acute appendicitis in pregnant women in the second and third trimesters of pregnancy.

MATERIALS AND METHODS: A retrospective analysis of medical records of pregnant patients (n=162) operated on with
a diagnosis of acute appendicitis in the period from 2010 to 2019 was carried out. The study took into account epide-
miological, clinical, paraclinical, operational and postoperative data. Statistical processing of the obtained data was
carried out.

RESULTS: When conducting a comparative analysis, the most significant predictors of acute appendicitis in pregnant
women were identified: the level of leukocytes in the blood >12.5x109/1 [relative risk (RR) (confidence interval (CI)) 2.37
(1.47-3.80)], C-reactive protein=21.0 mg/L [RR (CI) 1.72 (1.36-2.17)], positive Kocher’s sign [RR (CI) 2.01 (1.50-2.69)], and
percentage granulocyte count >78.0 [RR (Cl) 2.2 (1.29-3.77)], and presence of nausea/vomiting [RR (CI) 1.35 (1.03-1.76)].
Based on the obtained data from univariate analysis, a decision tree diagram was developed to determine the risk of
developing acute appendicitis. The proposed decision tree diagram has good sensitivity (65.9%) and specificity (92.1%)
with AuR0C=0.86.

CONCLUSIONS: The constructed diagnostic model can be used in clinical practice to determine the likelihood of acute
appendicitis in pregnant women in the II-Ill trimesters of pregnancy, and the inclusion of magnetic resonance imaging
can significantly improve the quality of acute appendicitis diagnosis, which requires further research in this direction.

Keywords: acute appendicitis; pregnancy; appendectomy; acute surgical pathology; diagnosis.
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OPUTHATTEHAA CTATBA

Ob0CHOBAHUE

Octpuiti annenauumnt (0A) — Hambonee pacnpocTpa-
HEHHas XMpypruyeckas naTtonorus, [AuarHocTupyemas
y bepeMeHHbIX MaLMEHTOK, MOCTyNaKwLux B OTAENIEHMS
HEOTNOXHOW noMoLwm ¢ bonamm B xuBoTe [26]. Bo Bpems
DepeMeHHOCTU KITMHWUYECKW MOLO3PEBAEMbIN anmeHauumuT
ABNISIETCA CaMbIM YaCTbiM MOKa3aHUEM K XWMPYPruyecKo-
My BMeLLATeNIbCTBY, C 3aperMcTpupoBaHHoii YacTtoton 1 Ha
500-2000 6epemeHHocTei [9]. OA BO3HMKAET B OCHOBHOM
BO BTOPOM TpUMeCTpe BepeMeHHOCTM, XOTS ero MOXHO Aua-
FHOCTMPOBaTL Ha JIl06oM cpoKe rectaumm [12]. bepeMeHHbIX
¢ nogo3penneM Ha OA 0BbIYHO FOCIUTANU3NPYIOT B KITMHUKM
aKyLLepcTBa U MMHEKOMI0rMK, NOCKOSbKY B NMEpPBYH 04Yepeb
NpUYKHBI OONElt B XKMBOTE PacCMaTpUBAIOT KaK CBA3AHHbIE
¢ 6epeMeHHOCTbIO [24].

[varHoctuka OA yacto 6biBaeT cnoxHom u TpebyeT 0606-
LLEHNSA KIIMHUYECKMX, J1TabopaTopHbIX U UHCTPYMEHTaNbHbIX
MeTof0B uccnefoBakua [13]. TouHas u cBoeBpeMeHHas gua-
rHocTuka OA y bepeMeHHbIX BaXHa A CHUMXEHWS YacToThl
OC/IOXKHEHUIA U OTpULATENbHbIX Pe3ynbTaToB anneHA3KTo-
MWN W, KaK NpaBuno, TpebyeT COTPYAHMYECTBA aKYLLIEPCKUX
1 06LLEXMPYPrUYECKUX KITMHUMK, NMOCKOMbKY 3aflepXKM B No-
CTaHOBKE AMarHo3a MoryT NpUBECTU K Pa3BUTUI0 OCTIOKHEH-
Hbix hopm 0A, a TaKkKe yBEIMUEHMIO MaTEPUHCKOI U BHYTPU-
YTpOBHOI cMepTHOCTH [24].

N3onmpoBaHHOe MCMOMb30BaHME KIIMHUYECKUX AAHHBIX,
nabopaTopHbIX U MHCTPYMEHTaMbHbIX METOLOB AWNArHOCTUKM
npu nopo3peHun Ha OA y GepeMeHHbIX He MO3BONSET C fo-
CTaTO4YHOW [0CTOBEPHOCTBI) YCTAaHOBUTb WM UCKIHYUTb
AaHHblA auarHo3 [17]. MpuMenutensHo K OA ¢ uenbio ana-
THOCTUKY W ONpeENIEHNs NMOKa3aHWii K XMpypryecKomy BMe-
LIATENbCTBY CYLLECTBYET MHOXECTBO BasbHbIX CUCTEM, MO-
MOratLLmMx BpayaMm B MPUHATAN peLLeHuid. [uarHocTuyeckue
LUKanbl NpefjHa3HayeHbl He TONbKO AN NOATBEPIKAEHUSA 3a-
BoneBaHus, HO M LIS €T0 UCKITKYEHMS, YTO BEPOSITHO CHUMKa-
€T KOJIMYeCTBO OTpULLATENbHBIX anneHAsKToMui. Hanbonee
YacTo MCMoNb3yKTCA WKana AN YCTaHOBNIEHUS AMarHo3a
ocTporo anneHavumta AnbBapago (Alvarado), WwKana pucka
ANsi NporHo3a BeposTHocTW anneHauumta RIPASA (Raja Isteri
Pengiran Anak Saleha Appendicitis), Wikana BocnanutesbHoM
peakumn npu anneHgumumnte AIRS (Appendicitis Inflammatory
Response Score), LWKana oLeHKM anneHaMuuTa y B3poCbIX
AAS (Adult Appendicitis Score) [1, 2, 3, 7, 23]. Ucnonb3ye-
Mble B MPaKTUKE OMArHOCTUYECKME LUKanbl YYUTHIBAKOT Kak
K/MHWYECKMe, TaK W nabopaTopHble AaHHble obcnesoBaHus
naumeHToB, a HekoTopble (ATMOS, Tzanakis) Takxke yunTbiBa-
10T U [aHHbIe MHCTPYMEHTANbHBIX UCCIEA0BAHUIA, TaKUX KaK
ynbTpassyKoBoe uccnenosakue (Y3M). Hekotopble aBTopbl
NpOBOAMIM CPaBHUTENbHbIE UCC/e0BaHMs Haubonee nony-
NSPHBIX CUCTEM OLeHKM (WwKan amarHocTuky OA), npumenm-
TeNnbHo Aansa auarHoctuku OA Bo BpeMs GepemeHHocTM [21].
OpHaKo C yBEpeHHOCTbH CKasaTb, YTO [aHHble bansbHbie
cucTeMbl 06M1afalT [LOCTAaTOMHO BLICOKOW YYBCTBUTEb-
HOCTbIO M CMEeUMbUYHOCTBI0 B KauecTBe LMarHOCTUYECKUX
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LUKan npuMeHnTeNbHO K bepeMeHHbIM ¢ OA, He npefcTaBns-
€TCA BO3MOXHbIM. TakuM 06pa3oM, B NOMbITKE HAUTU HOBI
noaxog K auarHoctuke OA y 6epeMeHHbIX, a TakXKe CHU3UTb
PUCK OTpULLATENbHBIX anneHA3KTOMMIA BO BpeMs bepeMeH-
HOCTM, MPOM3BEJEH PETPOCMEKTMBHBIA aHann3 ucTopuii bo-
ne3Hn 0OepeMeHHbIX MaLMEHTOK, FOCMUTaNU3MPOBAHHbIX
B ®I'bOY BO «[ep.blii CaHKT-eTepOyprckuii rocyaapcTBeH-
HbIl MeMLMHCKUIA yHMBepcuTeT uM. akag. W.M. TMasnoBax»
(®reQy BO MNCNerMy mm. W.N. Naesnosa) ¢ guardosom OA.
Llene uccnedosaHus — Ha OCHOBE aHanM3a KAMHUYe-
CKMX [LaHHbIX ONpejenuTb NOAX0[, K AMArHOCTUKE U NIeYeHMIo
0CTpOro anneHauuuTa y bepeMenHbix Bo lI-Il pumecTpax.

MATEPWUAJIbI U METO[bI

lponsBeneH peTpOCNEKTUBHbINA aHanu3 uctopuii bones-
H1 BepeMeHHbIX NaLyeHTOK, npoonepupoBaHHbIx B [ICIN6MMY
UM. akag. uM. W.1. MNaenosa (CaHkT-IeTepbypr), ¢ AnarHo3om
0A, B nepuog, ¢ sneaps 2010 no gekabpb 2019 r. (n=162).
Bce npoonepupoBaHHble bepeMeHHble € MOJO3PEHUEM Ha
0A paspeneHbl Ha 2 rpynnbl: rpynna 1 (n=66) — ¢ 2010 no
2014 r.; rpynna 2 (n=96) — ¢ 2015 no 2019 r. [laHHoe pa3-
LeneHne 00ycnoBneHO pecTpyKTypu3aumeli NpUeMHoOro ot-
LeneHns 1 GopMMPOBaHWMEM Hay4HO-MCCNeA0BaTENbCKOrO
MHCTUTYTa XMPYPrM U CTALMOHAPHOr0 OTAENeHUs CKOpOM
MeauumMHcKoi nomoww (COCMIT), yto no3sonmno ocyLuect-
BNATb KOMM/IEKCHOE MYJIbTUANCLMIIMHAPHOE obciesoBaHme
U neyeHme.

KpuTepun BKnloYeHWs B uccnefoBaHue: Bo3pacT bepe-
MeHHbIX naumeHToK ¢ OA ctapLue 18 net; bepeMeHHble naum-
eHTku lI-IIl TpuMecTpa, KoTopbIM B pe3ynbTate 06cneaoBaHuMs
Obin ycTaHoBNeH auarHo3 OA 1 BbINONHEHA anneHA3KTOMUS;
OTCYTCTBME B aHaMHe3e XUPYPruyecKUX BMELLATENIbCTB Ha
opraHax OptoLLHo¥ nonocTy.

Mpu peTpocneKTMBHOM aHanu3e yuyTeHbl 3NULEMMONOTU-
UecKue, KIMHUYECKUe, NabopaTopHbie, MHCTPYMEHTaNbHbIE,
onepaTuBHbIE U NOCNeONepauMoHHble AaHHble. CnepyeT oT-
METWUTb, YTO TEPMUH «OTpULATENbHAS anneHLIKTOMUA» UC-
nosb30BaJICs B TeX Cy4asx, KOraa no AaHHbIM rucTonoruye-
CKOro WUCCefoBaHUs YAaNeHHbI YepBeobpasHbld 0TPOCTOK
bl HEM3MEHEH.

Cratuctmyeckylo 06paboTKy [aHHbIX OCYLLECTBASMN
C MOMOLLbIO MAKEeTOB MpUKIaAHbLIX nporpamm Statistica 10
1 SASIMP [4]. Ina onucaHusa YMCNOBbIX LKA UCMoJb30Ba-
NN CPefiHee 3HaueHWe U CTaHLapTHoe oTKioHeHue (M+SD).
CpaBHeHus [ABYX rpynn No YMCII0BbIM NEPEMEHHBIM NPOBOLU-
JIN C MOMOLLbH0 HenapaMeTpuyecKoro Metofa MaHHa—YutHu.
CTaTUCTMYECKYH0 3HAUMMOCTb PasnMumMin rpynn Ans BUHapHbIX
W KaTeropuanbHbIX NOKa3aTeNen onpefensny ¢ UCMob30-
BaHWEM MeTofia xu-KBagpaT [upcoHa. [1ns BbisBNeHMS npe-
amkTopoB OA y BepeMeHHbIX MPUMEHSNN OLHODAKTOPHbLIN
aHanu3. C uenbio MofenvpoBaHus GUHapHbIX LieneBbIX No-
KasaTesiel UCMonb30Banu AepeBbs KiaccuduKaumm, a ans
aHanu3a KayecTsa noay4YeHHoM NPOrHOCTUYECKOW Mofien —
ROC-aHanu3. YpoBeHb CTaTUCTMYECKOM 3HAYMMOCTU 3adUK-
cMpoBaH Ha yposHe 0,05.
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Mpy OLeHKe AaHHbIX PETPOCMEKTUBHOTO aHanu3a B UC-
cnefyeMblX rpynnax 0TMeuyeHbl AOCTOBEpHbIE Pasfinuus no
BPEMEHM [0 MOCTAHOBKM MarHo3a, Bbibopy MeToza Xvpyprut-
YECKOro NeYeHMs U NPOJOIKUTENIBHOCTU KOWMKO-AHS. Cylue-
CTBEHHbIX Pa3fn4mii N0 BO3PACTy MALMEHTOK U OCNIOMHEHMUIA
B NOC/E0NEPaLMOHHOM NepUoAe He BoisiBneHo (Tabn. 1).

Mpu 6onee peTanbHOM PacCMOTPEHWUM BbIMOAHEHHbIX
XMPYPrUYecKux BMeLLATeNbCTB C OLEHKOW nocnieonepauu-
OHHOT0 MaKpOCKOMMUYECKOro W rMCTONIOrMYecKoro Marepuana
CYLLECTBEHHbIX PasfinuuiA B UCCNefyeMblX rpynnax He Bbi-
SIBNEHO, TaKKe He BbIABNEHO Pa3fnymii N0 KONIMYECTBY OT-
puuaTenbHbIx anneHaskTomuii (p=0,209) (tabn. 2).

Mpy NpoBeLEeHMM CPaBHUTENBHOTO aHanM3a KIMHWYe-
CKMX, NabopaTopHbIX M MHCTPYMeHTanbHbIX (Y3W GprowuHoil
MosiocTh) AaHHbIX B WUCCNEAYEMbIX FPYnnax CyLIECTBEHHbIX
pa3fiMuMiA N0 TaKUM CUMMTOMAM, KaK OTCYTCTBUE anneTwTa,
TOLUHOTa/pBOTa M 60/b B MPaBOI NOAB3AOLLHOM 0651acTy, He
BbISIBIEHO, @ TAKXKE HE BbISIBNIEHO Pa3/iNyMiA MO KOHLEHTpaLui
NeNKOLMTOB U NPOLIEHTY rpaHynoumToB. OfHaKo oTMevanuch
pa3nuuMs No YpoBHIO TeMMepaTypbl Tena, cumntomaM Koxepa
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u LWeTtkmHa—bniomMbepra, ypoBHio C-peakTnBHOr0 besiKa 1 Ha-
JIMYMI0 M3MEHEHWIA, BbISIBIIEHHBIX nipu Y3W (tabn. 3).

YuuTbiBasA NoNly4eHHble faHHble, BCE MaLMEHTKM, BKITO-
YeHHble B [laHHOE WUCCref0BaHue, pasfesieHbl Mo HaMumio
WNM OTCYTCTBUIK annenamumTa. TakKe Npou3BefeH UX cpas-
HWUTENbHbIA aHanM3 Mo KJMHWUYECKO-LeMOrpapuyecKuM,
NabopaTopHbIM U MHCTPYMEHTANbHBIM - UCCNE0BAHUAM
(tabn. 4).

Hanbonee 3HaunMble pasnnuns BoisBEHbI Mexay nabo-
paToOpHLIMK MOKa3aTensMu: MPOLIEHTHOE COAEepXKaHue rpaHy-
nouutos (p=0,0065), KoHUeHTpauus nenkouutos (p=0,0014)
1 ypoBeHb C-peakTtuBHoro benka (p=0,0001). OTMeyeHbl pas-
N4 B TaKMX NMOKa3aTeNsX, KaK TOLHOTa/pBOoTa, OTCYTCTBUE
annetuta, cumntoM Koxepa. lpu cpaBHeHUM MonyYeHHbIX
GannoB nNo Kaw[oW M3 AMarHOCTMYECKMX LUKan Haubonee
3HauMMble pasnuuns obHapyeHbl ang wkansl AIR B rpyn-
ne (B cpeaHeM Ha 1,2; p=0,0001); wkansl AAS (B cpeaHeM
Ha 2,4; p <0,0001); wkansbl AnbBapago (B cpefHeM Ha 1,2;
p <0,0001). C y4eToM monyyeHHbIX LaHHbIX )15 BbIABJIEHUS
Hanbonee 3HauMMbIX NpeauKTopoB Hanuuus OA y bepeMeH-
HbIX NpoBefleH OAHO(AaKTOPHbIN aHanM3 NporHo3UpPOBaHUS
(Tabn. 5).

Ta6nuua 1. CpaHeHue AByx rpynn bepeMeHHbIX NALMEHTOK C AUArHO30M OCTPOro anneHAMUMTa, onepupoBakHbIX A0 2015 u ¢ 2015 1., no KonnyecTBeH-

HbIM MOKa3artenaMm

Table 1. Comparison of two groups of pregnant patients diagnosed with acute appendicitis, operated before 2015 and since 2015, according to quantitative

indicators
lpynna 1/ Group 1 l'pynna 2 / Group 2
Mokasatens / Parameter (n=66) (1=96) p
Bospacr, net / Age, years 27,18+4,24 28,70+5,36 0,0631
Cpok bepeMeHHocTy, Hep. / Gestational age, week 31,4114,39 28,96+4,52 0,0009
B_peMﬂ OT Ha4ana NosBHIA CUMNTOMOB /10 FOCTIMTA/M3ALMM, Y / 19.20+13.89 13,42412.90 <0,0001
Time from the onset of symptoms to hospitalization, hours
BpeMs [0 nocTaHoBKM AmarHosa, 4 / Diagnostic time, hours 3,65+2,94 7,50+7,12 <0,0001
OtkpbiTas onepaums / Open surgery 66 (100,00%) 83 (86,46%) 0,0018
Jlanapockonmuyeckas onepaums / Laparoscopic surgery 0 13 (13,54%) -
Koiko-peHb / Length of hospital stay 9,15+2,98 7,65+3,69 0,0001
OcnoxHenus / Complications 0 1(1,04%) 0,4056
Tabnuua 2. MakpocKonM4ecKas 1 rucTosIorMYecKas OLeHKa yAaneHHoro anneHamKea B UcCieayeMblX rpynmnax
Table 2. Macroscopic and histological assessment of removed appendix in the study groups
Tpynna 1/ Group 1 lpynna 2 / Group 2
Mokasartenb / Parameter (n=66) (1=96) p
,U,ECprKTMBHbIM (MaKpo_CKonuqecr(_w_) _aI'II'IeH,CI,VILl,VIT/ 42 (63.64%) 73 (76,04%)
Destructive (macroscopic) appendicitis 0.0874
HenaMeHeHHBbIi (MaKpOFKoanecKM) anneHamkce / 2% (36,36%) 23 (23,96%)
Unchanged (macroscopic) appendix
[leCTpyKTUBHBIIA (TUCTONOMMYECKM) anneHauumT / 0 0
Destructive (histological) appendicitis 34 ©1,52%) 59 (61,46%) 0.2086
HevaMeHeHHbIiA (rucTonormyecku) anneHanKce / 0 0 '
Unchanged (histological) appendix 32 (48,48%) 37 (38,54%)
KonnuecTBo oTpuuaTesibHbIX anneHasKToMMiA / 2 37 0,209

Number of negative appendectomies
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Ta6nuua 3. PacnpesieneHue bepeMeHHbIX NaLMEHTOK, onepupoBaHHbIX A0 2015 1 ¢ 2015, o KIMHUYECKUM, NTaBOPaTOPHBIM U UHCTPYMEHTasbHBIM JaHHbIM

Table 3. Distribution of pregnant patients operated on before 2015 and since 2015, according to clinical, laboratory and instrumental data

lpynna 1/ Group 1

lpynna 2 / Group 2 | Bcero/

Mokazatens / Parameter (n=56) (n=96) Total p
CvmnToMbl / Symptoms
TowwuHoTa, pota / Nausea, vomiting 32 (48,48%) 43 (44,79%) 75 0,6432
Otcytcteue annetuta / Lack of appetite 15 (22,73%) 18 (18,75%) 33 0,5368
MosbilweHue Temnepatypel Tena / Increased body temperature 26 (39,39%) 9 (9,38%) 35 <0,0001
Bonw B npaBoit nozB3a0LWHoM 0bnacty / Pain in the right iliac region 66 (100,00%) 96 (100,00%) 162 1,0000
CumnToM Koxepa / Kocher's sign 22 (33,33%) 55 (57,29%) 77 0,0027
CumnTom LLeTknHa / Rebound tenderness 40 (60,61%) 17 (17,71%) 57 <0,0001
JlabopatopHble faHHble / Laboratory data
Jlewkoumtsl, x10°/n / White blood cell level, x10°/L 15,93+4,23 14,97+4,57 0,1426
I'panynoumTsl, % / Neutrophils, % 83,86+4,55 81,10+8,81 0,1678
C-peakTuBHbIi 6enok, Mr/n / C-reactive protein, mg/L 12,44+16,60 26,78+34,65 0,0392
Y31* / Ultrasound*
Hanuumne nsmeHenmii / Presence of changes 0 18 (18,95%) 18 0,0002

[pumeyaHue. *TonLMHa CTEHKM YepBeobpa3HOro 0TPOCTKA >2 MM, AvaMeTp YepBeobpasHoro oTpocTKa bonee >6 MM, Hanmume CBOOOAHOM KUOKOCTY.

Note. *Wall thickness of the appendix >2 mm, diameter of the appendix >6 mm, presence of free fluid in the abdominal cavity.

Tabnuua 4. CpaBHEHMe ABYX rpynn no Hann4yn 1 0TCYTCTBUIO MOdeOJ'IOFVNECKVI NOATBEPXAEHHOro anneHguuuTa

Table 4. Comparison of two groups according to the presence and absence of morphologically confirmed appendicitis

Annexpuumr / Appendicitis
Mokasatens / Parameter HeT / no ecTb / yes p
(n=69) (n=93)
Anamnes / Medical history
Bospacr, net / Age, years 27,14+4,04  28,77+5,49  0,0741
Cpok 6epeMeHHocTy, Hep. / Gestational age, week 30,22+4,72  29,76+4,55  0,5256
BpemMs ot Hauana Ao nosiBnenus cumntoMoB, 4 / Time from the onset of symptoms to hospitalization, hours ~ 16,51+15,64  15,23+11,87  0,8506
CumnToMbl / Symptoms
TowHorta, pota / Nausea, vomiting 25(36,23%) 50 (53,76%) 0,0269
Otcytcteue annetuta / Lack of appetite 7(10,14%) 26 (27,96%) 0,0054
MosbilweHue Temnepatypel Tena / Increased body temperature 14(20,29%) 21(22,58%) 10,7261
bonw B npaBoit noaB3aoLLHoN obnacty / Pain in the right iliac region (1006’30%) (1[]09,30%) 1,0000
CumnToM Koxepa / Kocher's sign 17 (24,64%) 60 (64,52%) <0,0001
CumntoM LletkuHa / Rebound tenderness 24 (34,78%) 33 (35,48%) 0,9264
JlabopatopHble aaHHble / Laboratory data
Jlewkoumtsl, x10°/n / White blood cell level, x10°/L 14,2845,12  16,16+3,71  0,0014
MpoueHT rpaHynouwtos / Neutrophils, % 80,1548,50  83,7616,25  0,0065
C-peakTuBHbIN Benok, Mr/n / C-reactive protein, mg/L 13,62+26,54  26,36+30,51  0,0001
LLkans! / Score
AnbBapapo / Alvarado 5,67+1,46 6,82+¢1,57  <0,0001
AR 4,35+2,04 5,52+2,04  0,0001
RIPASA 7,06+1,46 7,99£1,73  0,0005
AAS 10,91£2,75  13,34+2,83 <0,0001
Y31 / Ultrasound
Hannune usameHeHuit / Presence of changes 4(5,88%)  14(15,05%) 10,0681
CeoboaHas xmaKocTb B bptowHoii nonocv / Free fluid in the peritoneal cavity 1(1,45%) 8(8,60%)  0,0494
[lnametp otpocTka >7 MM, TonLLMHa cTeHku >3 MM / Appendix diameter >7 mm, wall thickness >3 mm 4(5,80%) 10(10,75%) 0,2670
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Tabnuua 5. Pe3ynbTathl 04HO(AKTOPHOO aHanM3a NpOrHo3MpOBaHKA 0CTPOro anneHanumTa y bepeMenHbix ll-IIl TpumecTpos
Table 5. Results of univariate analysis of predicting acute appendicitis in pregnant women in the Il and IIl trimesters

OTHocuTeNbHBIN pUcK (95% AoBepuTeNbHbI MHTEpBanN) /

Patcrop / Factor Relative risk (95% C) P
CumnToM Koxepa (ectb) / Kocher's sign (yes) 2,01 (1,50-2,69) <0,0001
Jleitkouutsl >12,5x10%/n / WBC count 212.5x10%/L 2,37 (1,47-3,80) <0,0001
YpoBeHb C-peakTuBHoro benka »21,0 mMr/n / C-reactive protein >21.0 mg/L 1,72 (1,36-2,17) <0,0001
I'paHynoumTsl, % >78,0 / Neutrophils, % >78,0 2,2 (1,29-3,77) 0,0002
Bospacr, net (>32,0) / Age, years (>32,0) 1,59 (1,26-2,02) 0,0008
Otcytcteue annetura (ecTb) / Lack of appetite (yes) 1,52 (1,19-1,93) 0,0054
TowwHoTa, pBoTa (ectb) / Nausea, vomiting (yes) 1,35 (1,03-1,76) 0,0269
Y3, Hanuume nsmenenmii (ectb) / Ultrasound, presence of changes (yes) 1,41 (1,06-1,88) 0,0681

Best Bbibopia / Total
Puck / Risk 57,4%
L (n=162) J

Tleiounrsl / WBC >12,5x10° n/L
Puck / Risk 68,4%
(n=117)

Tleikouwsl / WBC <12,5x10° n/L
Puck / Risk 28,9%
(n=45)

Tpanynouw! / Neutrophils, % <82,9 Tpanynouwbl / Neutrophils, % >82,9 Tpanynouw! / Neutrophils, % <76,4 Tpanynouw! / Neutrophils, % >76,4
Puck / Risk 22,2% Puck / Risk 55,6% Puck / Risk 27,3% Puck / Risk 72,6%
(n=36) (n=9) (n=11) (n=106)
CumnTom Koxepa (Her) / Cumnrom Koxepa (ectb) / Cumnrom Koxepa (wer) / Cumnom Koxepa (ectb) /
Kocher's sign (no) / Kocher's sign (yes) / Kocher's sign (no) / Kocher's sign (yes) /
Puick / Risk 20,0% Puick / Risk 27,3% Puck / Risk 50,0% Puck / Risk 91,4%
(n=25) (n=11) (n=48) (n=58)
| | |
TowHota, peora (Her) /| [TowwHota, pBota (ectb) /| ToluHoTa, pBoTa (Het) /| [TolwHoTa, peoTa (ecTb) TowHota, peora (Het) /| (TowwHoTa, pBoTa (ecTb) ToLuHora, peora (Her) /| [ToluHoTa, pBoTa (ecTb)
Nausea, vomiting (no) || Nausea, vomiting (yes)| | Nausea, vomiting (no) | |Nausea, vomiting (yes) Nausea, vomiting (no) | |Nausea, vomiting (yes) Nausea, vomiting (no) | | Nausea, vomiting (yes)
Puck / Risk 17,6% Puck / Risk 25,0% Puick / Risk 16,7% Puick / Risk 40,0% Puick / Risk 40,0% Puck / Risk 66,7% Puck / Risk 87,5% Puck / Risk 94,1%
(n=17) (n=8) (n=6) (n=5) (n=30) (n=18) (n=26) (n=35)
\ \ \ \ \
CPE/CRP<6,0 || CPb/CRP 26,0 CPE/CRP <6,0 || CPB/CRP 26,0 CPB / CRP 6,0 CPB / CRP <6,0
Putck / Risk 10,0% || Puck / Risk 28,6% Puick / Risk 85,7% || Puck / Risk 88,2% Puck / Risk 92,6% | | Puck / Risk 100,0:
(n=10) (n=1) (n=1) (n=17) (n=27) (n=1)

Puc. 1. [lnarpamMma fiepeBa peLeHuii Hanmums ocTporo anneHauumta y 6epemennbix Bo Il v lIl Tpumectpax (Classification and Regression Tree).
CPB — C-peaKTuBHbIii 6eJI0K.

Fig. 1. Decision tree diagram for the presence of acute appendicitis in pregnant women in the Il and Il trimesters (Classification and Regression Tree).
WBC (white blood cells) — leukocytes, CRP — C-reactive protein.
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C uenbto BbICTpOI OLEHKM Hanuuma unm otcyTeTeus OA
£ 80 y 6epeMeHHbIX C MOMOLLbI0 KOMBMHALMI BAUSOLLMX (aKTo-
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YyBcTBUTENBHOCT / Sensitivity 65,9% untoB <12,5», «[lpoueHT rpaHynouutoB <82,9», «Cum-
Creunwrocts / Specificity 92,1% ntoM Koxepa (HeT)», «TowHoTa/PBoTa (HeT)» U «YpoBEHb

JdbdektusHocts / Efficiency 79,0%
) C-peaktuBHoro benka <6,0». [lporHocTMyecKas LIEHHOCTb
Puc. 2. ROC-kpuBas ans AepeBa peLleHuin Hamyms 0CTPoro anmneHam-

Luira.y Gepevensbix I 1 1l ToUMECTpOB, MOCTPOEHHOI AuarpaMMbl npoBepeHa npu nomowwm ROC-

Fig. 2. ROC curve for the decision tree of the presence of acute appendicitis ~ @HaM3a — NoLajib NOA KPUBOW (AuROC) cocrasuna 0,86
in pregnant women in the Il and IIl trimesters. (puc. 2).
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OBCYXEHUE

YuuTblBas AaHHble nuTepaTypbl, Y 6epeMeHHbIX pexe
BCTpeyaeTcs Kiaccuyeckas KaptuHa OA, Ho Haubornee pac-
MPOCTPaHEHHBIA CUMMTOM, TaKOW Kak 60J1b B MPaBOM HUXKHEM
KBaJpaHTe, BO3HUKAeT Y O0/bLUMHCTBA BepeMeHHbIX, He3a-
BUCUMO OT cpoKa rectaumm [15]. OuarHoctuka OA y bepe-
MEHHbIX ABNAETCS CIOXHOMN 3afayen, NOCKOSbKY CUMMTOMbI
TOLUHOTGI, PBOTHI M 60MM B XMBOTE TPYAHO OT/INUUTB OT CUM-
MTOMOB, CBSI3aHHbIX C TEYEHUEM caMon BepeMeHHocTH [25].
[varxoctuposatb OA no aHaMHe3y U QU3MKaNbHOMY 0CMOT-
py 3aTpyAHUTENbHO, MO3TOMY WCMOJb3YHT fabopaTopHble
aHann3bl M UHCTPYMEHTaNbHble MeTofbl. TeM He MeHee npu-
MEHEHWe MeTO[0B BM3ya/iM3aLuW OrpaHUYeHo U3-3a BO3-
MOXXHOr0 BPeLHOro BO3AEHCTBUA HA MNI0S, U UX AOCTYMHOCTY.
3apepxka B onpegeneHnn OA MoXKET NpUBOLAUTL He TOJbKO
K OC/NIOXXHEHMAM, KaK y MaTepy, TaK U N0Aa, HO M K CMepT-
HOCTU OT faHHoW natonoruu [16]. bonbluoe 3HaueHue umeet
paHHee o0bHapyxeHue OA. OfHaKo, HecMOTps Ha Heobxoau-
MocTb bbicTpoii auarHoctuku OA, cnepyeT usberatb oTpu-
uatenbHou annengakTomum [12]. MpenonepaumoHHas Bu3ya-
NN33LMs MPUBOLUT K 3HAUYMTENILHOMY CHUMKEHWMIO YacToTbl
OTpULIATENbHBIX Pe3yNbTaToB anneHAIKTOMUM Y KEHLUMH
1 MOXKET BbITb YacTblo AuarHoctudeckoro nytu [19].

[lo 2015 r. Bce bepeMeHHble C NOJ03PEHMEM Ha XUpYp-
TMYECKYI0 NaTomorvio mocTynanu U obcnefoBanucb B aKy-
LUEPCKOM KIIMHWKE B OTAENBHOM Kopryce. BBuay oTcyTcTBus
KpYr/IOCYTOYHOTO [MHAMUYECKOT0 HabmogeHUs XMpyprom,
a TaKKe JOMOJHUTENBHOTO 00Ce0BaHUA B YCNOBUSAX aKy-
LUEPCKOM KJIMHKM B CIly4ae COMHUTENBHOMO AMarHosa npej-
MoYTeHWe 0TABasI0Ch aKTUBHOW XUPYPrUYECKOI TaKTUKE, YTO
00yCNoBMBAET NONYYEHHbIE JOCTOBEPHO 3HAYWUMble pas-
JINYNS BO BPEMEHW [0 MOCTaHOBKU [MArH03a, YBENMYEHMIO
CpeaHero Kolko-gHs (tabn. 1).

YacToTa oTpuuaTeNibHbIX anneHA3KTOMMIA B HaLeM UC-
cnefoBaHuu coctaBuna 42,6%, M XoTb CTaTUCTUYECKM 3Ha-
UMMBIX Pa3nuumMii MeXy LBYMS CpaBHMBAEMbIMM rpynnamu
He BbISIB/IEHO, B MepPBOIA rpynne MPOLEHT ObiN BbILLE, YEM BO
BTOpOA (48,48 1 38,54% COOTBETCTBEHHO), YTO CBA3AHO C 6o-
nee Nyywen AUarHoCTUKON U 6ONbLIMMM AMArHOCTUYECKN-
MW Bo3MoxHocTamu. Cnepyet oTMeTuTb, uto Ao 2015 1. Bee
onepaTvBHbIe BMeLLATeNbCTBA ObIN BbINOHEHbI OTKPbITHIM
cnocoboM. Haumnas ¢ 2015 r. BeinonHeHo 13 (13,54%) nana-
POCKOMMUYECKMX onepaumi (tabn. 1, 2).

Mpu 6onee feTanbHOM pacCMOTPEHUM KITMHUYECKUX, Ja-
BopaTopHbIX, UHCTPYMEHTANbHBIX [AHHbIX B UCCIELYEMbIX
rpynnax 0TMeYeHo NoBblleHWe ypoBHA C-peakTusHoro ben-
Ka (p=0,0392) B rpynne nNauMeHTOK, rocnuUTaNU3MpPOBaHHbIX
B COCMI (tabn. 3), uto obycrnoBreHo, BEpOSTHEl BCEro,
60/bLLIMM KONMYECTBOM [LeCTPYKTMBHBIX GOPM anneHauumTa
(Tabn. 2). 0TMeYeHbI TaKKe CYLLECTBEHHbIE Pa3finyKA N0 Ha-
JIMYMI0 U3MEHEHWH, BbisBReHHbIX Npu Y3U (p=0,0002), uto
CBULETENbCTBYET 0 bonee y3KoW creuuanusaumu Bpayeit
YNbTPa3BYKOBOM [MArHOCTUKU B aKyLIEPCKOW KIIMHUKE NO
CpaBHeHuIo co cneumanuctamm B COCMIT (tabn. 3).
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Takue nabopaTopHble NOKa3aTeu, KaK JIEMKOLMTI, MPo-
LileHTHOe COofiepKaHue rpaHynounToB, C-peaKTuBHbINA Benok,
OKasanucb BbilLe B rPyMne MauMeHTOK C Mopdosiornyecku
NoATBEPXKAEHHBIM aNMEeHANLMTOM MO CPaBHEHUK C Tpyn-
MO, Y KOTOPbIX BbISBNIEH HOPMasibHbIN anneHAMKC. [aHHble
nabopaTopHble NOKa3aTeNy OKasaauch 3HaUMMbIMU ANs ina-
rHocTukm OA y bepeMeHHbIX (p <0,05) (tabn. 4). MoMumo Gonm
B MPaBOM HUXHEM KBafipaHTe, UMEIOLLENCs Y BCeX NaLyeH-
ToK ¢ OA, Hanbonee 3HaUMMBIMM CUMNTOMaMu BbiK TOLLI-
HoTa/pBoTa u cumntoM Koxepa, onpepensiowmecs B 53,76
¥ 64,52% cOOTBETCTBEHHO Y NALMEHTOK C NOLTBEPHAEHHBIM
pvarHosoM 0A (1abn. 4, 5).

Mpou3BeseHa oLeHKa BO3MOXHOIO NpUMeHeHUs Hanbo-
nee NONyNAPHbLIX AMArHOCTUYECKWX LUK, NpU KOTOPOM Bbl-
ABMEHbI CTAaTUCTUYECKM 3HAYUMBIE Pa3nMuMs Mo KOSIMYECTBY
HabpaHHbIX DannoB MO KaXLOW U3 AMArHOCTUYECKUX CUCTEM
OLIEHKW Mexay rpynnon ¢ noaTsepxpeHHbiM OA u rpyn-
Moi C yAaneHHbIM HOpMasbHbIM anneHaukcoM. OgHako npu
WHTEpnpeTauMm KonamyectBa HabpaHHbix 6annoB B 0benx
rpynnax BepoATHOCTb anneHAMUMTA OKa3anacb HU3KOW Wi
CpefHew, YTo He MO3BONIANO [A0CTOBEPHO MOATBEPAUTL MIH
UCKlouMTb anarHo3 OA (tabn. 4). Takum obpasoM, npume-
HEHME AMarHOCTMYECKUX LKan y DepeMeHHbIX Heleneco-
00pa3sHo BBMAY BO3MOXHbIX IOXKHOMONOMUTENBHBIX W NOX-
HOOTpULATENbHbIX Pe3ynbTaToB, YTo TpebyeT NpuUMeHeHus
L0MOJHUTENbHBIX METOA0B MCC/e0BaHMS.

Mo pesynbTatam MpoBefeHHOT0 OAHO(AKTOPHOrO aHa-
NU3a MOXHO CLenatb BbIBOZ, YTO KJOYEBBIMM CTAaTUCTUYE-
CKW 3HauuMbIMM npegukTopamu OA SBNAKOTCA NOBbILLIEHME
KOHLLeHTpaLmM NeiKoumMToB B KpoBH, C-peakTuBHoro benka,
MOBbILLEHHOE NPOLIEHTHOE COAEPXaHWEe rpaHysouMTOoB, Mo-
NOXMTENbHBIA cuMnToM Koxepa v Hannume TOLIHOTLI/pBOTLI
(tabn. 5), 4To He NPOTMBOPEUMT AaHHBIM uTepaTyphl [6, 25].
Ha ocHoBaHWM NofTy4eHHBbIX faHHbIX 0AHO(AKTOPHOrO aHau-
3a paspabortaHa guarpaMma fiepeBa peLueHuid, Mpu KoTopoi
HauMMeHbLLKN ypoBeHb pucka OA Habmiopaetcs npu KoMbu-
HauMu cnepylWwmx GaKkToOpoB: KOHLEHTpaLMs NENKOLUTOB
MeHee 12,5x10°/n, npoueHT rpaHynouutos MeHee 82,9,
oTcyTcTBME cuMmnToMa Koxepa, TOLWHOTHI/pBOTLI U YPOBEHDL
C-peaktuBHoro benka MeHee 6,0 Mr/n, a HanbonbLUMiA Npyu
KOHLIEHTpaLWK NeiKounToB B Kposu Gonee 12,5x10%/n, npo-
LLleHTHOr0 COZIePKaHuUs rpaHynounToB bonee 76,4, B coyeTa-
HWM C NONOXUTENbHBIM cuMnToMoM Koxepa 1 HannumeM ToLu-
HOTbI/PBOTbI HapAZy C NOBbILLEHWEM YpOBHA C-peaKTUBHOTO
6enka bonee 6,0 mr/n (puc. 1). NaHHas anarpamma obnagaet
BbICOKOW YyBCTBUTEJIBHOCTBH) M CMELMMUYHOCTBIO, a TaKKe
BbICOKOM NporHocTuyeckom LeHHocTbio (AuROC 0,86), uto ro-
BOPUT O BO3MOXHOM €€ MPUMEHEHWUN B KIIMHUYECKON NpaK-
Tnke. OgHaKo npu 6onee AeTanbHOM paccMOTPEHUM [epeBa
pelieHMin obpaluaeT Ha cebs BHMMaHWe NPOMEXYTOYHas
rpynna, B KOTOPOW OTMEYaeTCcs OTKIIOHEHWe COYeTaHusl Bbl-
LLenepeymnciieHHbIX NapaMeTpoB, YTO FOBOPUT O Heomnpefe-
neHHown BeposTHocTM OA (puc. 1). YuuTbiBas 3T AaHHbe,
MOXHO FOBOPUTb O HeObX0AMMOCTU MPUMEHEHWS LOMONHN-
TeNIbHbIX METOAOB AMArHOCTUKM. B HalweM uccnepoBaHum
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METO/[I0M BM3yann3aLuu, UCMosb30BaHHbLIM Y BCEX NaLMeH-
TOK, 6b110 Y3W Kak Hambonee pacnpocTpaHeHHbIN U AOCTYN-
Hblii MeTop uccneposaius. Mo aaHHeiIM M.N. Moghadam
u coaBT. [22], TouHocTb Y3W pna amarHoctmkn OA y be-
PEMEHHBIX He CTONb BbICOKA U CHUXAeTcA No Mepe npo-
rpeccupoBaus bepeMeHHocTw. Mo cpaBHeHuio ¢ Y3 KoM-
nbloTepHas ToMorpadusa UMeeT Bonee BbICOKYH TOYHOCTb
B amarHocTuke OA, 0JHAaKO PUCKM MOHW3UPYIOLLLETO U3MTyye-
HWA, CBA3aHHbIE C 3TUM METOLOM BM3yanu3auuu, TpebytoT
paccMOTpeHUs anbTepHaTUBHLIX METOA0B BO BpeMs bepe-
MeHHocTH [19].

Hanbonee BbICOKOUYBCTBUTENBHBIM U CRELMGBUYHBIM
MeTOAOM Bu3yanu3auuu YepBeobpasHoro oTpocTka y be-
PEMEHHBIX AIBJIAETCA MarHUTHO-pe30HaHCHas Tomorpadus
(MPT), KoTopas He CBSi3aHa C MOHU3UPYHOLLMM W3NyUYEHUEM
M He OKa3blBaeT KaKOro-nvMbo BpeAHOro BO3AENCTBUS Ha
nnog, [10]. Mo AaHHBIM MMPOBOI IUTEPATYpPbI, YyBCTBUTENb-
HOCTb M cneumndmuHocts MPT moryt gocturate 100% [5, 8,
11, 14, 18, 20]. TakuM obpa3zoM, MPT MoHO paccMaTpuBaTh
KaK LONOoJTHUTENbHBIA METOZ, BU3yanu3aumv YepeeobpasHoro
OTPOCTKA U OKPYKAIOLLMX TKAHE! NP COMHUTENbHBIX Pe3ysib-
TaTax AuarpamMmbl 1epeBa peLUeHui.

3AKJIOYEHUE

[lnarHocTuyeckue TpyaHocTH y bepeMeHHbIX, € Noao3pe-
HveM Ha OA, no-npexHeMy cOXpaHsloTCSA, HeobxoauMo pac-
CMOTPETb BOMPOC 0 MapLUPYTU3aLIMM TaKWUX NALMEHTOK B MHO-
ronpoduibHbIe CTaLMOHAPbl C BO3MOXHOCTBIO KOMM/IEKCHOI
amarHoctukn (COCMI). CdopmynupoBaHHas auarHocTuye-
CKas MofesNb MO3BOJISIET BbIAENUTb TPYNMy MaUMEHTOK, KO-
TOPbIM C BbICOKOW YyBCTBUTEIbHOCTBIO U CMELMdUYHOCTBIO
MOXXHO MOATBEPAUTb MM UCKUMTb AnarHo3 OA. OpHako
WMeeTCsA Tpynna MauMeHTOK, KOTOpas He MOAXOAMT Mof
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"pOI.l,ECCbI Mo4eoTAeJsieHua y MY)XX4UH, NpoxoAUBLUUX
neyeHue yponurtuasa B ycnosusx nangemuu COVID-19
3.K. 3mupraes'?, H.C. Tarupos'?, A.I. Bacunbes', A.B. Bacunbesa'

! CankT-MeTepbypreKuii rocyAapcTBeHHbIN NeanaTpUyecKuin MeMLIMHCKIA YHuBepcuTeT, CaHkT-MeTepbypr, Poccus;
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AHHOTALIUA

06ocHoBaHMe. AHaporeHHbIi LeduumT cnocobeH ycunuBaTb NpoLecc KaMHeobpa3oBaHUs B MOYKaX, NO3TOMY aHAPOreHHas
3aMecTUTeNbHas Tepanust YCMeLwwHo NPUMEHSIETCA B JiedeHUM 6onibHbIX yponuTiasoM. [ybnukaumm no pesynstatam pabo-
Tbl yponoros B creumduyecknx ycnosusx naHgemun COVID-19 onucbiBaloT MCKIOUMTENBHO BOMPOCHI OpraHM3aLum Meau-
LMHCKOW noMmoluy. BrinsHue aHgporeHHoro geduuuta u TeM bonee aHApPOreHHOM 3aMecTUTENTbHOW Tepanuu, NPOBOAKMMON
Ha ¢oHe COVID-19, usyyeHsbl He ObinK.

Lienb — BbISICHUTL BO3MOXHOCTb NPUMEHEHUS aHAPOreHHO Tepanuu B leYeHU MoYeKaMeHHON D0Ne3HN B YCIOBUAX NaH-
aemumn COVID-19 B oTHOWEHWM 0OMEHA 3NIEKTPOSIUTOB M MPOLLECCOB MOYEOTAENEHNS — LIEHTPabHbIX 3BEHbEB NaTOreHe3a
MOYeKaMeHHO bonesHu.

Marepuanel u MeTogpl. bbino 0bcnegosaqo 199 naumeHToB MyXcKoro nona B Bospacte 25—-68 neT, NPOXOAMBLLMX feyeHne
B yposioruyeckoM otaenedum EnusaBetuHckon 6onbHuubl B nepuog COVID-19. JlabopaTopHble U KIMHUYECKME MOKasaTenu
PerucTpUpoBaM B Hayasne CTaLMOHApHOIO NleYeHns, Mo ero 3aBepLUeHny, a Takxke Yepes 4 1 12 Mec. YacTb uccnefoBaHui
NPOBOAMIM TPUXABI, UCKIIOUash MOMEHT BbIMUCKY U3 oTAeneHus. M3 uucna naumentoB 99 yen. nosmydany ToNbKO Tpagmum-
OHHYI0 Tepanuto (KOHTaKTHYIO YPeTEPONIMTOTPUNCUIO MOCNe AUCTaHLMOHHOM nutoTpuncum), a 100 YenoBek — aHApOreHHyH
3aMeCTUTESTbHYH.

Pesynbrartbl. [lo pesynbTatam cTaumoHapHoro nedeHns 199 MyxumH, CTpaaaloLLmMx YposIuTMa3oM, YCTaHOBEHO, YTO UHEK-
una COVID-19 He cospana NpUHUMNUANbHBIX MPOTUBOMOKA3aHUA AN MPUMEHEHUS aHOPOTeHHON 3aMeCTUTENbHOW Tepanum
Mpu Nie4eHnmn yponmnTuasa. Y 60bHbIX MoyeKkaMeHHoW bonesHbto, cTpagasLumnx ot uHdekumn COVID-19 1 nonyyaBLumMx aHapo-
FEHHYK 3aMeCTUTENIbHYK Tepanuio, He MPOMCXOAMNO AONOJHUTENBHOTO YCUNIEHUS MATONOMMYECKUX MPOLIECCOB, CBA3AHHbIX
C OCHOBHbIM 3aboneBaHuEM.

BbiBoa. Y 60nbHbIX MoueKaMeHHoI bonesHbto, cTpagaBlumx oT uHbekuum COVID-19 u nonyyaBLUMX aHAPOreHHYH 3aMecTu-
TENIbHYI0 Tepanuio, He MPOMCXOAMO0 LOMOMHUTENBLHOMO YCUEHUS MATOIOMMYECKMX MPOLLECCOB, CBA3aHHbIX C OCHOBHBIM 3a-
boneBaHMeM, TO ecTb aHApOreHHas 3aMecTUTeNbHas Tepanus He bbina NpoTMBONOKa3aHa. B ciyyae noBTopeHus naHpeMumn
aHJporeHHas 3aMecTuTeNbHas Tepanus MOXeT bbiTb MPUMEHEHa B JIEYEHUN YpOnuTHaA3a.

KnioueBble cnoBa: MouekaMeHHas 60ne3Hb; MoYeoTaeNeHne; aHaporeHHas Tepanus; COVID-19.
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ABSTRACT

BACKGROUND: Androgen deficiency can boost stone formation in kidneys, therefore androgen replacement therapy is
successfully used in the treatment of patients with urolithiasis on the background of androgen deficiency. There are nu-
merous publications describing the work of urologists during COVID-19 pandemics however they are all devoted to orga-
nization of medical aid. Increased risk of urolithiasis during COVID infection is mentioned as well as the general decrease
of physical activity during COVID and general decrease of life quality. On the other hand, the direct effect of androgen
deficit not to mention the influence of augment androgen therapy on the background of COVID has never been studied.
AIM: The aim of this work was to find out the possibility of using this type of therapy in the treatment in the conditions
of COVID-19 pandemic as far as electrolyte metabolism and urinary excretion processes — the central links in the
pathogenesis of urolithiasis.

MATERIALS AND METHODS: 199 male patients age 25 through 68 years were studied while under treatment at Urologic
Dept. of St. Elisabeth Clinical Hospital in Saint Petersburg. Laboratory and clinical parameters were registered at he be-
ginning of stationary treatment, after in ended and also in 4 and 12 months. Some of pey studies were accomplished in
triplets skipping the moment of discharge from the hospital. Out of 99 patients received only traditional therapy (contact
ureterolitotripsy after distant litotripsy) while 100 patients got androgenous replacement therapy.

RESULTS: Based on the results of treatment of 199 men suffering from urolithiasis, it was found that COVID-19 infection did not
create fundamental contraindications for the use of androgen replacement therapy in the treatment of urolithiasis.
CONCLUSION: In patients with urolithiasis suffering from COVID-19 infection and receiving androgen replacement the-
rapy, there was no additional increase in pathologic processes associated with the underlying disease, i.e., androgen
replacement therapy was not contraindicated, therefore in case of pandemic recurrence, androgen replacement therapy
can be used in the treatment of urolithiasis.

Keywords: urolithiasis; excretion; androgen therapy; COVID-19.
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O0b0CHOBAHUE

AnpporeHHbIn aeuumT CnocobeTByeT yeumeHuio npoLec-
ca KaMHeobpa3oBaHKA B NoyKax [1-6]. IddeKTUBHOCTb aH-
LPOreHHO 3aMeCTUTENIbHON Tepanuu bblna NpogeMoHCTpU-
poBaHa Mo pe3ynbTaTaM JIeYeHUs MaLMEeHTOB, CTPaAaBLUMX
YPOSINTMA30M U OJJHOBPEMEHHO aHAPOreHHbIM LeduUunUToM
[8—10], HO HEW3BECTHO, MPUMEHUMO NN TaKOEe JIeYEHHe B yC-
nosusax nangemum COVID-19.

MaToreHe3 MouyeKaMeHHOW D0Ne3HW, OCOXHEHHOW WH-
dekumeii COVID-19, po HacTosLlero BpeMeHn He pa3pabo-
TaH. HayyHble nybnukaumu, NoAroToBReHHbIE Yposorammu
no pesynbrataM paboTbl B crneuuduyecKux ycnoBuax na-
LEMUM, OMUCHIBAIOT MCKIIOUMUTENIBHO BOMPOCHI OpraHu3a-
LM MeauumHcKon nomowm [11, 12, 15, 17]. YnomuHanocb
0 BO3POCLUEM PUCKE BO3HWKHOBEHWA WU Pa3BUTUA YpONIUTMA-
3a B ycnosusax naHaemum [14], o HebnaronpusTHOM BAUAHUN
Ha TeyeHue yponMTWa3a, KOTOpPOe OKasblBajo OrpaHuyeHue
(U31YeCKOI aKTMBHOCTU NaLMEHTOB B NEPUOA KapaHTUHHbIX
meponpuatuin [12], 0 CHMMKEHUM KayecTBa MU3HK MauueH-
TOB, CTPafaBLIMX YPOJMTMA30M B AaHHbIX ycnosusx [19].
BnusHue anzporeHHoro feduumTta Ha TeUeHUE MOYEKaMeH-
Hoii BonesHn u, TeM bonee, 3PHEKTMBHOCTM aHAPOreHHOM
3aMeCcTUTeNbHOI Tepanuu, npoBoauMoii Ha gone COVID-19,
MU3y4eHbl He bbinn.

Lene uccnedosaHuss — BbIACHWTb BO3MOXHOCTb MpU-
MEHEeHMUs aHLPOreHHON 3aMeCTUTENbHOW Tepanum B Jie4YeHUH
DONbHLIX yponMTMa3oM B ycnosusix nanpemuu COVID-19,
OCHOBbIBasACb Ha AaHHbIX 0 BOAHO-CONIEBOM 0OMeHe U co-
CTOSIHUW CUCTEMBI MOYEOTENEHUS.

MATEPWUAJIbI U METOAbI

OpraHusaums KIMHUYECKUX uccneaoBaHUn
JlabopaTopHble UccneAoBaHUs NPOBOLAMAM NO CTaHAAPT-
HbIMM MeTOoAMKaM B nabopatopHoM oTaeneHuu bY3 «Emm-
3aBeTUHCKas bonbHuua» (CaHkT-eTepbypr). beino obcneno-
BaHO 199 naumeHTOB MyXCKOro nona B Bo3pacte 25—68 ner,
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MPOXOAMBLLMX JIEHEHWE B YPOIOrUYECKOM oTAeNeHnu. Jlabo-
paTopHble W KITMHUYECKWe NoKa3aTenu percTpupoBasy B Ha-
Yare CTaLMOHApPHOTO0 JIeYeHUs, N0 ero 3aBepLUeHUH, a TaKkKe
yepe3s 4 1 12 Mec. YacTb UccnefoBaHniA NpoOBOAUIM TPV ABI,
WUCKJITIoYas MOMEHT BbINMUCKM U3 oTaeneHus. M3 uucna nauu-
eHTOB 99 YenoBeK noay4anu ToNbKO TPAAULMOHHYI0 Tepanmio
(KOHTaKTHYK YpEeTepoSIMTOTPUMCUIO NOCe AMCTaHLUMOHHOM
nutotpuncum), a 100 NauMeHToB — aHAPOreHHy0 3aMecTu-
TEJSIbHYI0 TEpPanuio B COOTBETCTBUM C METOAMKOM aHLpPOreH-
HOW 3aMecTUTeNbHOM Tepanum [9, 10].

CraTUcTUYeCKUMA aHanu3 pe3ynbtaTtoB

Mpu 06paboTKe MonyyYeHHbIX AaHHbLIX MPUMEHANM MaKe-
Tbl nporpamm SPSS for Windows u STATISTICA v. 6.0. 3Ha-
YMMOCTb MEXKIPYNMOBbLIX Pa3fMuuii OLEHEHa C MOMOLLbIO
U-tecta MaHHa—YutHuW, Kputepusi BunkokcoHa um Metona
ANOVA c nonpaskoit boHdbeppohm [7].

PE3YJIbTATbI

lMNokasatenu kposu

lMpoKanbuMTOHUH. B Hauane neyeHus CpefHAS KOH-
LEHTpauus MNpOoKanbUMTOHMHA CTAaTUCTUYECKM 3HAYUMMO
pasnuyanacb B 3aBMCMMOCTM OT TOFO, MEPEHOCMAN Nau-
eHTbl B TOT MOMeHT UHbekumio COVID-19 uam Het (puc. 1).
B rpynne COVID(+) oH cocTaensin B cpeHeM ot 1,08+0,73 no
1,09+0,51 wr/mn, B rpynne COVID(-) ot 0,28+0,24 po
0,28+0,40 Hr/mn (p <0,001). K KoHUy neyeHus ¢ npuMeHe-
HWEM TpafMUMOHHOW U ¢ [0baBieHMeM aHApOreHHoi 3a-
MEeCTUTENbHOM Tepanuu MoKasaTenb CHU3WACS: B rpynnax
COVID(+) — po 0,52+0,28 n 0,57+0,36 Hr/mn (p <0,001),
B rpynnax COVID(-) — pmo 0,12+0,19 u 0,13£0,24 Hr/mn
(p <0,05) cooTBeTCTBEHHO. Yepes 4 Mec. MPOKaNbLUTOHUH
KpoBu y Bcex 6oNbHbIX CTabunusupoBanca B AuanasoHe
0,02—0,06 Hr/mMn 1 coxpaHsncs Ha ToM ypoBHe Yepes 12 Mec.
Pasnuunin B gMHaMMKe nokasaTtens B 3aBUCMMOCTY OT BUAA
Tepanum — TPaULMOHHOI W C L0DaBNeHWEM aHApOreHHOM
3aMeCTUTENbHON — He BhbISIBEHO.
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Puc. 1. KoHUeHTpauus NpoKasnbUMTOHMHA B Nepudepruyeckoil KpOBY NaLMEHTOoB, NONYYaBLUMX MO NOBOAY YPOAUTUA3a TPaLMLMOHHOE NneyeHue (a)

0117

aHAporeHHylo 3amectutenbHyto Tepanuio (b). C(+) — c COVID-19, C(-) — 6e3 COVID-19. 3tanbl HabniogeHus: 0 — B Hauane neveHus,

1 — B MOMEHT BbIMNUCKY U3 CTaLmoHapa, 4 — yepes 4 Mec., 12 — yepe3 12 Mec. peacTaBneHbl CpefHre apuMeTieckue + cpeSHeKBapaTMHECKoe OTKIIOHEHME.
Fig. 1. Procalcitonin concentration in peripheral blood of patients treated for urolithiasis with conventional treatment (a) or androgen replacement therapy (b).
C(+) with COVID-19, C(-) without COVID-19. Stages of follow-up: 0, at the beginning of treatment; 1, at the time of hospital discharge; 4, after 4 months;

12, after 12 months. Mean + standard deviation are presented.
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MoueBuHa KpoBW. CpefHsAs KOHLEHTPAUMA MOYEBMHBI
B M/1a3Me KpOBMW B Hauarne fedeHus Konebanacb B npefe-
nax ot 7,83+0,7 no 9,11+3,54 MM. K KoHLy neyeHns noka-
3aTenb y BoNbLIMHCTBA NauMeHToB cocTaBun Ao 7,46+0,66
u 8,81+4,52 MM (p <0,05) B rpynnax TpagMLMOHHOIO M C [0-
DaBneHWeM aHApOreHHO 3aMecTUTENbHOM Tepanuu CooTBeT-
CTBEHHO. Yepes 4 Mec. NoKa3aTesb JOMONHUTENBHO CHU3UACS
no 6,95+0,52 — 7,80+3,25 MM. K 12 mec. 3ToT ypoBeHb Co-
XpaHsncs. Pasnuuns mexxay rpynnamu COVID(+) u COVID(-)
B X04e /leyeHus Habmoganuch y NauMeHToB, MOAYYaBLUMX
TONbKO TpafuUMOHHOE JeyeHue. [lo OKOHYaHWM neye-
Hua B rpynne COVID(+) KOHUEHTpaUMs MOYeBMHbI B MNas-
Me KpoBM Obina 3Hauumo (p <0,05) Bbiwe — Ha 0,96 MM.
Yepe3s 4 1 12 Mec. nocnie NieYeHns pasnnyme COXpaHANOCh Ha
yposHe 0,68 MM (p <0,05).

Kanbuuin KpoBu o6wmid. KoHUeHTpaums Kanbuus
B N/1a3Me KPOBYM B Hayare neyeHus Konebanack B AnanasoHe
ot 2,45+0,24 no 2,53+0,24 MM (puc. 2). Yepes 4 mec. npo-
M30LLJIO CHUXKEHWe NoKa3saTens B 0beux rpynnax — COVID(+)
n COVID(-), nonyyaBWMX aHAPOreHHy 3aMecTUTESIbHYH
Tepanuio, a cpeau BOMbHbIX, NOMyYaBLIMX TPAAMLIMOHHOE
neyeHne — TonbKo B rpynne COVID(-). ¥ 6onbHbIX, nony-
YaBLUMX TPALMLMOHHYI0 TEPANUI0 U NEPEHECLUMX MHDEKLMIO
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COVID-19, nokasatenb He NpeTepnen CTaTUCTUHECKM 3HAUM-
MbIX W3MEHEHW 3a BCe BpeMs HabnwopeHus (no 12 Mec.).
K KoHuy nepuopa Habnoaenns (12 Mec.) 0bLLas KoHLeHTpa-
LMS KanbLms B Nia3Me KpoBK BOMbHbIX, NepeHeclnX UHdeK-
umio COVID-19, 6bina Ha 0,10-0,12 MM Bbiwwe, Y4eM y NaumeH-
TOB, AHHON UHAEKLMN HE NEPEHOCUBLLNX.

Ca** kposu. KoHueHTtpauma noHos Ca’* B nnasme Kposu
B Hauasne neyenmsa Konebanack B npegenax ot 1,30+0,24 no
1,42+0,3 MM. B xozie neyeHms y BOMbHBIX, NEpEHECLLINX MHGEK-
umto COVID-19 1 nonyyaBLUMX aHAPOreHHYK 3aMECTUTESbHYIO
Tepanuio, ypoBeHb MOHOB KanbLys 0CTaBasncs CTabUIbHbIM.
B ocTanbHbIX rpynnax 0TMEYEHO CTaTUCTUYECKU 3HauMMoe
CHUKeHWe B cpeaHeM Ha 0,12-0,14 MM (p <0,05). K KoHuy ne-
UeHWs NoBbILLEHWE NOKa3aTens HabnLanock TONLKO B rpyn-
ne 6onbHbIX, NepeHecmnx uHpekumo COVID-19 n nonyyas-
LMX TPaSMUMOHHOE NeyeHne. Yepes 4 Mec. Y HUX AaHHBIA
nokasatenb Joctur BennunHbl 1,36+0,25 — 1,37+0,26 MM.
B panbHenwleM nokasaTenb CTaTUCTUYECKM 3HAUNMO He W3-
MEHSINICA HW B OAHOW U3 Fpynm.

MarHuii KpoBu. CpefiHAs KOHLEHTpaLmMs MOHOB MarHus
B N/1a3Me KpOBM B Hauarne fieyeHus Konebanacb B npefe-
nax ot 0,96+0,29 no 1,01£0,20 MM (puc. 3). B rpynne 6onb-
HbIX, NOMTY4aBLUMX TONBKO TPAAMLMOHHYIO TEPANUI0, AaHHbIN
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Puc. 2. 061135 KOHLEHTPaLMs KanbLus B KPOBM MALMEHTOB, MOyYaBLUMX MO MOBOAY YPONWUTMa3a TPaAMUMOHHOE JieyeHue (a) UM aHAporeHHyo
3amecTutenbHyto Tepanuio (b). C(+) — ¢ COVID-19, C(-) — 6e3 COVID-19. Mpoune 0603HayeHMs Te e, YTO W Ha puc. 1.

Fig. 2. Total calcium concentration in the blood of patients treated for urolithiasis with conventional treatment (@) or androgen replacement therapy (b).
C(+) with COVID-19, C(-) without COVID-19. Other designations are the same as in Fig. 1.
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Puc. 3. KoHueHTpauns noHoB Mg?* B KpOBM NaLMEHTOB, MOJy4aBLUIMX MO MOBOAY YPO/MTMa3a TPAAULMOHHOE fiedeHue (a) WM aHAPOreHHylo 3aMe-
cTuTenbHyto Tepanuto (b). C(+) — ¢ COVID-19, C(-) — 6e3 COVID-19. Mpoune 0b603HaueHus Te e, 4To M Ha puc. 1.

Fig. 3. Mg? concentration in the blood of patients receiving conventional treatment (a) or androgen replacement therapy (b) for urolithiasis.
C(+) with COVID-19, C(-) without COVID-19. Other designations are the same as in Fig. 1.
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OPUTHATTEHAA CTATBA

noKasaTesib He NpeTepneBan CTaTUCTUYECKN 3HAUMMbIX U3Me-
HeHWN 10 KOHLa nepuoga Habntoperus (12 Mec.). Y BosibHbIX,
MosyyaBLUMX aHAPOreHHYH 3aMeCTUTENbHYI Tepanuio, 0TMe-
YEHO CHIKEeHMe KoHLeHTpauum uoHoB (p <0,01) po 0,90+0,04
1 0,90+0,05 MM yepes 4 mec., o 0,88+0,06 1 0,90+0,07 MM
yepe3 12 Mec. o paHHOMY MOKa3aTento He OTMEYeHo CTa-
TUCTUYECKU 3HAUMMBIX pasnnumin mexkay rpynnamu COVID(+)
u COVID(-).

®ocdop kpoBu. B Hauane neveHns KoHLeHTpaums doco-
pa B Myia3Me KPOBW Haxoamnach B ananasoHe ot 1,47+0,24 no
1,57+0,25 MM. Yepes 4 Mec. NpoOM30LLNIO CHUXKEHME KOHLLEH-
Tpauum y Bcex 60bHbIX, 3a UCKITOYEHMEM TeX, KOTOpbIe nepe-
Hecm uHdekumio COVID-19 1 nonyyany TpaauLMOHHYIO Tepa-
nuo — 0,14-0,21 MM (p <0,01). B nanbHenwwem (ao 12 mec.)
MoKasaTeslb CTATUCTUYECKW 3HAUYMMO HE W3MEHANCA HM
B 04HoW u3 rpynn. Pasnuune Mexay rpynnamu COVID(+)
n COVID(-) no maHHOMy MoKasaTeslo 0TMEYEHO Y MauueH-
TOB, MOJTy4aBLUMX aHAPOreHHYI0 3aMecTUTENbHYI0 Tepanuio:
B rpynne COVID(+) KoHueHTpauws docdopa bbina Ha 0,10 MM
Bbilwe (p <0,05).

MoueBas kucnota KpoBu. KoHLEHTpaLMS MOYEBOM KuC-
NOThI B N1Ia3Me KPOBY NALMEHTOB B Ha4asle JIeYeHUs Haxom-
nack B npepenax ot 30578 po 379+108 MKkM. B xopae neyenus
[VHaMWKa NnoKa3saTens bbina pasHoHanpaBneHHon — y 60nb-
Hbix COVID(+) KoHLeHTpauus noBbllwanack npu 0bonx Buaax
Tepanuu, noBblLLIEHME cOcTaBuno oT 62 1o 76 MKkM (p <0,01).
Y naumeHToB, He cTpagaslmx ot COVID-19, npoucxopm-
N0 CHWKeHWe nokasatens o ypoBHA 243:0 — 25110 MkM
(p <0,05). B manbHeuweM (4epe3s 4 u 12 Mec.) ypoBeHb Moye-
BOW KMUCNOTbI CTabunmanpoBancs Bo BCex rpynnax. Paznuume
mexay rpynnamu COVID(+) n COVID(-) no naHHOMy nokasa-
TEN0 ObINO CTAaTUCTUYECKM 3HAYUMBIM B TEUEHME BCETO Mne-
puopa HabmoaeHus; B rpynne COVID(+) KoHueHTpaums Mo-
JI04HOW KMcnoThl Obia Boilwe, yeM B rpynne COVID(-), yepes
4 Mec. Ha 36,0-64,9 MkM (p <0,05) 1 yepe3 12 Mec. — Ha
49,6-71,0 MM (p <0,05).

Mokasatenu Mouu

CyTouHbI auype3 Konebancs B ananasoHe ot 1,29+0,12
£0 1,54+0,11 n/cyT. Y BonbHbIX, NOMYyYaBLUKMX TPAAULIMOHHOE
neyeHue, Habmoaanace pasHoHanpaBneHHas AWHaMUKa no-
Kasatens. B cnyyasx npuMeHeHWs aHOpOreHHOW 3aMecTy-
TeNbHOM Tepanuu K KOHLY NeYeHus auype3 Bo3pacTan Ha
1,4840,11 n 1,54%0,08 n/cyt (p <0,05). NanbHelwas AuHa-
MWKa pasnuyanach B 3aBUCUMOCTH OT TOr0, MEPEHOCHN 3T
naumeHTbl uHdekumo COVID-19 unm Het. B rpynne COVID(-)
(Npw obowmx BMAoax Tepanuu), yepes 4 u 12 Mec. auypes co-
craenan 1,38+0,15 n 1,61x0,1 n/cyt. Y BCex naumeHTos,
nepeHecwwux COVID-19, B nocneaytowme MecsLbl NpoKCXo-
AUIO CHUXKEHWe NoKasaTenis, U Yepe3 4 Mec. OH COCTaBAAN
ot 1,35£0,12 po 1,4120,10 n/cyt, a yepe3 12 Mec. — oT
1,22+0,13 po 1,31£0,12 n/cyt. TakuM obpa3oM, y naumeH-
TOB, MOJTy4aBLUMX CTALMOHAPHOE JieYeHe Mo NoBOAY Moye-
KaMeHHoW bonesuu, Hanuume COVID-19 accoummpoBanoch
CO CHWXEHWEM CYTOYHOrO AMype3a B OTLANEHHOM Nepuose

Tom 16,N°1,2025
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HE3aBUCUMO OT TOr0, MPUMEHANACh SN B UX JIEYEHUM aHAPO-
reHHasi 3aMecTuTesbHas Tepanus.

JKcKpeLms OKcanaToB € MOYOW. Y NaLWeHToB, He nony-
YaBLUMX 3aMeCTUTENbHOW aHAPOreHHOW Tepanuu, AUHaMKKa
3KCKPELMM OKCaNnaToB C MOYOM accoLMMpoBanach C Hainuu-
eM unu otcytcTueM uHdexummn COVID-19: B rpynne COVID(+)
K KOHLY NneyeHus nokasatenb coctasnan 30,48+7,77 mr/cyt
¥ 6bin Ha 2,4 Mr/cyT Bbiwe, YeM B rpynne COVID(-) (p >0,5).
Yepes 4 Mec. paznuume gocturno 7,37 mr/cyt (p <0,5), a ye-
pe3 12 mec. — 9,47 mr/cyt (p >0,5). Y bonbHbIX, nony4aB-
LUMX 3aMeCTUTEJTbHYI0 aHAPOreHHYI0 Tepaniio, M0 OKOHYaHWM
NeyeHuUs 3KcKpeuus okcanatoB B rpynne COVID(+) bbina Ha
5,22 mr/cyT Huxe (p <0,5), yem B rpynne COVID(-). K 4 mec.
pasnuume Mexay 3TUMM rpynnamu ucyesano, a K 12 mec.
nokasatenb B rpynne COVID(+) 6bin Ha 7,12 Mr/cyT Bbiwe
(p >0,5), yem B rpynne COVID(-).

KoHueHTpaLms uMTpaToB B Moue NaLMEHTOB B Havane fe-
yeHus konebanack B npeaenax ot 3,34x0,50 go 3,77+0,81 MM.
3atem B rpynne COVID(-), AaHHbIN noKa3aTtesb Mbo coxpa-
HAMCS Ha YpoBHe, 65M3KOM K UCXOLHOMY (MpU TpafMLMOH-
HOM Tepanuu), ubo moBbilwancs (Mpy aHLPOreHHoi 3ame-
CTUTESIbHOM Tepanuu). Yepe3s 12 Mec. KOHLEHTpaLus uuTpaTta
B Moye coctaensana ot 3,9+0,72 no 4,76+0,62 MM. B rpynne
COVID(+) mMHaMMKa nokasaTens 3aBucena 0T TUMa JieYeHus:
NpW TPAAMLMOHHONM Tepanuu KOHLEHTPaLMs LMTPaToB He-
YKIOHHO CHWKanachk U K 12 Mec. coctaBuna 2,32+0,54 MM.
Y 6051bHbIX, NONYYaBLUMX aHAPOTEHHYK 3aMeCTUTENbHYHO Te-
panuto, B X04e CTaLyOHAPHOT0 JIEYEHUS MPOUCXOANIIO MOBbI-
LweHne nokasatens go 4,31+0,54 MM, 3aTeM — cHWXeHue
[0 YpoBHA, bnM3Koro K ucxofHoMy. Pasnuune mexay rpyn-
namu COVID(+) n COVID(-) bbln0 NpaKTUYECKM NOCTOSHHBIM
W CTAaTUCTUYECKU BbICOKO 3HAUYMMbIM; K 12 Mec. 0HO AOCTUIIO
1,58 MM (p <0,01) B rpynne, nonyyaBLLel TPAAULMOHHYIO Te-
panuto, n 1,08 MM (p <0,05) B rpynne, nonyyaBsLUeli aHApPO-
TeHHYH 3aMecTUTeNbHYH Tepanuio. B 0boux ciyyasx KOHLEH-
Tpaums umtpatos B Moye B rpynne COVID(+) 6bina Huxe, YeMm
B rpynne COVID(-).

3KCKpeLys KanbLmMs C MOYOI Neper, HavanoM cTauuoHap-
HOro JiedeHns coctasnsna 5,35+1,26 — 6,6+1,21 MMonb/cyT.
B rpynne COVID(-) npoMcxofmio HeYKOHHOE CHUMKEHME NOKasa-
Tens, v K 12 mec. oH pasHsancs 3,82+1,10 — 4,91+10 Mmonb/cyT.
B rpynne COVID(+) npu TpaamUMOHHOM JIeYEHUN 3KCKpeLMs
Bo3pacTana v yepes 12 mec. gocturna 7,36+0,87 MMob/cyT.
B To1 e rpynne B X04e aHAPOreHHOM 3aMecTUTeNbHON Tepa-
MWW 3KCKpeums cHM3unacb Ao 4,87+1,07 MMonb/cyT 1 3aTeM
(4epes 4 n 12 Mec.) coxpaHsnach Ha 3ToM ypoBHe. Paznnune
mexay rpynnamu COVID(+) n COVID(-) 6bino npaKTUYecku
MOCTOAHHLIM; Yepe3 12 Mec. OHO cocTaBuno 2,45 MMonb/cyT
B rpynne, He nosyyaBLUeli aHAPOreHHOW 3aMecTUTeSbHOIA
Tepanuu, 1 1,05 MMonb/cyT B rpynne, nony4aBLuei aHapo-
TEeHHYH0 3aMecTUTeNbHYI0 Tepanuto. B 0bomx cnyuasx akckpe-
uma Kanbumsa ¢ Moyon B rpynne COVID(+) bbina Bbilwe, YeM
B rpynne COVID(-).

3KCcKpeLys MOYeBOM KUCNOTLI C MOYOM B HaYasle JIeYeHus
Konebanacok B npeaenax ot 3,46+0,72 no 4,02+0,79 Mmonb/cyT.
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B xope neyeHus oHa cHuxanack B rpynne COVID(-) u ye-
pe3 4 Mec. coctansna 2,8+0,71-3,14+0,73 MMonb/cyT.
B KoHue neproaa HabnofeHua (12 Mec.) oHa cocTaBnsna ot
2,23+0,53 po 3,29+0,59 Mmonb/cyT. B rpynne COVID(+) npu
aHApOreHHOM 3aMeCcTUTESIbHOM Tepanuu 3KCKPeLms CHUXa-
nacb Ha 1,22 MMonb/cyT 1 Yepe3 12 Mec. BocCTaHaBAMBanach
A0 3,53+0,56 Mmonb/cyT. lpu TpagULMOHHOM NleYeHUM npo-
MCXOAMN MOCTENEHHbIA POCT NoKasaTens, W yepes 12 Mec.
OH cocTaBnsn 4,98+0,88 MMonb/cyT. Yepes 12 Mec. B rpynne
COVID(+) aKckpeLwst MOYeBOW KMCNOTbI Bbia Ha 1,69 MMonb/cyT
BbilLe, YeM B rpynne COVID(-).

JKCKpeums MarHus ¢ MOYOM B Hauane neyeHus Kone-
banacb B npegenax ot 3,73+1,01 po 4,76+1,18 MMonb/cyT
(puc. 4). B rpynne COVID(-) npoucxoamn pocT nokasatens,
Dosee aKTUBHbLIA MPU NPUMEHEHUM aHAPOrEHHON 3aMecT-
TenbHoi Tepanuu. B rpynne COVID(+) aMHaMuKa nokasatens
pasnuyanacb B 3aBUCUMOCTW OT BMAA JIEYEHUS: NpU Tpa-
AVLMOHHOM criocobe fieYeHnss CHUXanachb Ha NpPOTSKEHUHN
BCero mepuofa HabmogeHus u yepes 12 Mec. paBHsnach
2,83+1,55 MMonb/cyT; Npy aHApOreHHoM 3aMecTUTeNIbHOM Te-
panuu 3a nepBoHaYasbHbIM NoabLeMoM Ha 1,5-0,8 Mmonb/cyT
(p <0,05) cnepoBano HeboMbLLIOE CHUMXEHWE, COXPaHSIBLLEECS
[0 KOHUa nepuopaa HabnoaeHus (12 mec.). Pasnuums Mexxay
3HaueHusMM nokasatens B rpynnax COVID(+) u COVID(-)
0TMEYanuchb, 3a PEOKUMU WUCKIHYEHUSMHU, Ha NMPOTSIKEHUM
BCero nepuopa HabmogeHus, u yepes 12 Mec. y 60NIbHbIX,
nepeHectumx nHdekumo COVID-19, skcKkpeums MarHus bbina
Huke, yeM B rpynne COVID(-): Ha 1,51 mmonb/cyT (p <0,01)
MpW TpaaULMOHHOM fedeHnn n Ha 0,59 mmonb/cyT (p >0,05)
MNPy aHApPOreHHOW 3aMeCTUTENbHO Tepaniy.

JKckpeums docdopa ¢ MOYOI B Hayane eyeHus Co-
cTaensna ot 28,34+7,34 no 32,01+6,95 MMonb/cyT. B rpynne
COVID(-) aMHaMMKa MoKasaTens accoLMMpoBanach C BULOM
fleyeHns: Npyu TPAAMLMOHHOW Tepanuu OHa ocTaBanacb Ha
YpOBHe, BNIM3KOM K UCXOZHOMY; NPX aHAPOreHHON 3aMecTu-
TeNbHOWM Tepanuu MPOUCXOAUNIO MOCTOSHHOE CHUXEHWEe Mo-
KasaTesisi, Ho B 06oux crydasx yepe3 12 Mec. OH cocTaBnsn
ot 21,3545,43 po 28,73+5,84 Mmonb/cyT. B rpynne COVID(+)
Npy TPaMLMOHHOMN Tepanumu 3KcKpeums docdopa HeyKoH-
Ho pocna u K 12 Mec. pocturana 40,6+3,98 MMonb/cyT.
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lpu aHaporeHHO 3aMeCTUTeNbHOI Tepanuu NoKasaTenb no-
Crie MepBOHAYasnbHOr0 CHUMKEHWSA yCTaHaBMBaNCA K 4 Mec.
Ha ypoBHe 27,4+6,13 MMonb/cyT. Pasnuuns Mexay cpefHu-
MW 3Ha4eHMAMM nokasatens B rpynnax COVID(+) n COVID(-)
OTMEYaNnCb, 3a PEAKUMU UCKITIOUYEHUAMM, Ha MPOTSIKEHUN
BCEro nepuoja HabnwopeHus, u yepes 12 Mec. IKCKpeLus
¢docdopa B rpynne COVID(+) Obina Bbile, YeM B rpynne
COVID(-): npu TpaAMUMOHHOM fedeHumn Ha 11,88 MMonb/cyT
(p<0,01) 1 Npu aHOPOreHHON 3aMeCTUTENbHOM Tepanum —
Ha 7,42 mmonb/cyT (p <0,05).

KoHueHTpauusa 6enka Tamma—Xopcdanna B Mouye
B Hayane NiedeHns Konebanacb B npepenax oT 80,6+45,5
0o 94,1x44,6 mr/n (puc. 5). B rpynne COVID(-) Habnwopa-
NoCb MOBbILIEHME KOoHLeHTpaumn Ha 19,7 mr/n (p <0,01),
33 KOTOPbIM C/eJj0Ban MOCTENEHHbIN BO3BPAT K UCXOAHOMY
YPOBHIO MpU TPAAMLMOHHBIA Tepanuu UK AanbHeiilee no-
BbILLUEHe — MPW aHAPOreHHOW 3aMecTUTENIbHOW Tepaniu.
B rpynne COVID(+) aMHamMmuKka pasnmuanacb B 3aBUCMMOCTH
OT BMAA MPUMEHEHHOW Tepanuu: Npu TPaaULMOHHOM fneye-
HWM — MOCTOSHHOE CHUXEHWe MOoKa3aTens; Npyu aHApOreH-
HOM 3aMecTUTeNbHOM Tepanuu — MOBbILIEHWE U BO3BpaT
K UCXOLHOMY YpoBHI0. Paznuune mexay rpynnamm COVID(+)
1 COVID(-) 6bino pasHoHanpaBieHHbIM: NpU TPaAULMOHHOM
Tepanuu yepe3 12 Mec. KOHLIEHTPaLUUs YPOMOAYAMHE Y NnL,
nepeHecumx uHdexumio COVID-19, bbina Ha 64,6 Mr/n Huxe,
yeM y naumentoB B rpynne COVID(-). Mpu aHaporeHHo 3a-
MeCTUTENbHOM Tepanuu pasnnune Mexay rpynnamu COVID(+)
1 COVID(-) K KoHuy nepuofa Habnonerus (12 mec.) HUBem-
poBanoch.

KoHueHTpauus HedpokanbLuuHa B Mouve Yy BCEX Ma-
UMEHTOB B HauaNe JIeYEeHWS HaxXoAunacb B npejenax
1012-1020 mr/n. B panbHeiiweM (4epe3 12 Mec.) B rpynnax
COVID(+) NpoMCXOAMIO CHUMEHWE KOHLEHTpauun Hedpo-
KanbumHa, a B rpynnax COVID(-) nokasatenb ocTaBancs Ha
MPEeXHeM YPOBHE Y NaLMEHTOB, NOAYYABLUMX TPAAULIMOHHYIO
Tepanuio, unm Bospactan Ha 10 Mr/n — y naumeHToB, nony-
YaBLUMX aHAPOreH-3aMeCTUTENbHYHO Tepanuio.

KucnotHocTb Moum (pH) B Hauane neueHus Haxopunacb
B AMana3oHe oT 6,27+0,58 no 6,54+0,21. B panbHeiieM
B rpynne COVID(-) KucnoTHOCTb Moun inbo yaepxuBanach
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Puc. 4. 3KCKpewums MarHus ¢ MoYOii y MaLMeHTOB, NOJy4aBLUMX MO NOBOAY YPONUTMa3a TPAAULIMOHHOE fieyerue (a) Un aHpOreHHYHo 3aMeCcTUTENbHYH
Tepanuio (b). C(+) — ¢ COVID-19, C(-) — 6e3 COVID-19. Mpoune 0603HayeHus Te e, YTO W Ha puc. 1.
Fig. 4. Urinary magnesium excretion in patients receiving conventional treatment (a) or androgen replacement therapy (b) for urolithiasis. C(+) with COVID-19,

C(-) without COVID-19. Other designations are the same as in Fig. 1.
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Puc. 5. KoHueHTpaums ypoMoaynuHa, unm benka Tamma—Xopcdanna, B Moye (Mr/n) nauueHToB, Noay4aBLUMX Mo NOBOAY YPOAMUTMa3a TPAAMULMOHHOE
neyeHue (a) UNK aHLPOreHHyt 3aMecTuTenbHyto Tepanuto (b). C(+) — c COVID-19, C(-) — 6e3 COVID-19. Mpoume 0603HaueHNs Te e, YTo U Ha puc. 1.
Fig. 5. Uromodulin or Tamm-Horsfall protein concentration in urine (mg/L) of patients receiving conventional treatment (a) or androgen replacement therapy (b)
for urolithiasis. C(+) with COVID-19, C(-) without COVID-19. Other designations are the same as in Fig. 1.

Ha TOM JXe YpoBHe (Npu TPaAULMOHHON Tepanum), inbo (npu
aH/POreHHOM 3aMecTUTENbHOM Tepanum) BospacTana Ha 0,20
(p <0,05). B rpynne COVID(+) npu aHApOreHHoW 3aMecTu-
TeNbHOWM Tepanuu B X0Le JIeYeHUs MPOUCXOAUIIO CHUNEHUE
pH Ha 0,39 (p <0,05), 3a KOTOpLIM CNeAOBano MOBbILLEHWE
1 BO3BpAT MOKa3aTeNsl K MCXOAHOMY YPOBHIO: Yepe3 12 Mec.
pH coctaenan 6,58+0,25. lNpu TpaguumoHHoi Tepanuu pH
BO3pacTan B TeYeHWe BCEro Mepuoaa HabnwoneHus v yepes
12 Mec. nocne OKOHYaHWA CTALMOHAPHOrO JleYeHUs AOCTU-
ran yposHs 6,95+0,31. Pasznnumne Mexay rpynnamm COVID(+)
n COVID(-) Habnofanock, 3a UCKIOYEHUEM MOMEHTa Mo-
CTYNNIEHUs NaUMEHTOB B CTaLMOHap, Ha BCEM MPOTSKEHUN
nepuoga HabnaeHus.

CkopocTb Kny6oukoBoi unbTpaumm (CK®) B MoMeHT no-
CTynneHus bonbHbIX B CTaumoHap Konebanach B npefenax ot
88,0+£14,7 no 100,8+9,1 Mi/MuH. K KOHLly neyeHms 1 yepes 4 Mec.
Moc/ne ero OKOHYaHWA, 338 PeaKUM MCKJIOYEHWEM, NPOMCXO-
auno yeennyeHne CKO o 107,8+6,1 — 114,3£10,8 Mn/MuH.
Yepes 12 Mec. CK® coctaensna 99,7+15,1 — 107,9+7,2 Mn/MuH.
Mpu TpagmumoHHoM nedennn B rpynne COVID(+) nokasa-
Tenb Yepe3 4 Mec. bbin Ha 5,33 Ma/MuH (p <0,05) Bblwwe,
yeM B rpynne COVID(-). Pasnuumne ncyesno yepes 12 mec.
Mpy aHApPOreHHOI 3aMeCTUTENBHON TEpanuu Pasnnums Mex-
Ay rpynnamu COVID(+) u COVID(-) He 3adMKCMpOBaHbI HY Ha
0JJHOM W3 3TanoB HabnAeHMs.

OBCYXXJEHUE
06MeH Kanbuusa

KoHLueHTpauwms Kanbums KpoBm 00LLMIA B Havare JieyeHus
Yy BCEX NaLMeHTOB Obina 6/IM3Ka K BEpXHEl rpaHuLe HOpMbl
(2,15-2,50 MM) unu He3HauMTeNbHO ee npeBbllwana. B oT-
cytcteue uHderummn COVID-19 cHmxeHne nokasatens B npo-
Liecce neyeHus bbino bonee 3HauMTeNbHBIM. By Tepanum Ha
3TOT MpOLEeCC He BAUAI.

JKCKpeLms KanbLmMsi C MOYOM BO BCEX rpynnax nauueH-
TOB U B TeUeHWe BCEro BpeMeHW HabmofeHns Haxogmnach
B npegenax HopMsl (2,5-7,5 Mmonb/cyT). B rpynne COVID(+)
NPy TPaAMLIMOHHOM JIEYEHUM IKCKPELMS Bo3pacTana U Yepes

D0l https://doiorg/10.17816/PED16147-57

12 mec. npubnmxanack K BepxHei rpaHuLe HopMbl. [pu 0bo-
WX BUAX Tepanuu 3KCKPeLMs KanbLmMsi C MOYOM Y NaLmeH-
TOB, CTpafaBLUmMx oT uHpekumn COVID-19, bbina Boille, YeM
B rpynne COVID(-).

KoHueHTpauus npoKanbLMUTOHWHA B Mia3Me KpoBM Nawuy-
eHTOB, He cTpafaBLumx o1 COVID-19, nsHayanbHo Haxoaunacb
B npenenax HopMbl (<0,5 Hr/mn), a B rpynne COVID(+) 6bina 3Ha-
UnTENBHO BhILe HOpMbI, foxoasa Ao 1,09+0,51 Mkr/n (puc. 1).
[lHamMuKa nokasatens y BCeX NauMeHToB Oblna CXOAHOM:
CHUXXEHMEe B XOAE CTAaLMOHApHOrO JleYeHUs W B TeuyeHue
nepBbIX 4 Mec. Nocnie Hero, 3aTeM cTabunusaums [o KoHua
nepuopa Habmopenus. Y naunentoB COVID(-) KoHueHTpa-
LMA NPOKaNbLUMTOHMHA [OCTUrana HOpMasbHbIX 3HaYeHWH
TONBKO K KOHLY CTauMoHapHoro nevenus. [poKanbumToHWH
MOXHO PaccMaTpuBaTh B KA4eCTBE MPOTHOCTUYECKOTO Map-
Kepa uHdexumm COVID-19 [18]. YcToitumBas HopManu3aums
3TOr0 MapaMeTpa YKa3sblBaeT Ha YCMELIHOCTb JIeYeHUs Ko-
POHaBMPYCHOM MH(EKLMM, NPOTEKaBLLEH Ha (OHe JieyeHus
YponMTHasa, He3aBUCUMO 0T BUAA NPUMEHSIeMON Tepanum —
TpaLMUMOHHON UAW aHLPOreHHON 3aMeCTUTESIbHONM.

KoHueHTpaumsa Genka Tamma—Xopcdonna, unu ypomo-
LynuHa, (puc. 5) B Moye noBbilanach y BCeX MaUMEHTOB,
KpoMe Tex, k1o nepeHocun uHdekumo COVID-19 n nonyyan
TpaAMLMOHHOE NeYeHre N0 NOBOAY YPOAMTUa3a. YpoMoLoyvH
y4acTByeT B NOLABNEHUN KPUCTA/IM3aLMN KanbLys B NoY-
Kax 1 noAasnseT BocraseHne B MoUeBbIBOAALLMX myTax [13].
[lnHaMmKa ypoMoaynmHa yKasblBaeT Ha To, YTO aHApOreHHas
3aMecTUTeNbHas Tepanus, NpUMeHseMas B JIeYeHUN yponu-
TMa3a, He TOJIBKO He YXYALAeT COCTOSHUA NauUMeHTOB, HO
W, BO3MOXHO, CMOCOOCTBYET NIEYEHUID OCHOBHOrO 3abone-
BaHuA.

KoHueHTpauus HedpoKanbumHa B Moye — WHrMbutopa
0bpasoBaHus KanbLyeBbIX KaMmHen [16], y Bcex naumeHToB
B Hauane NneyeHuns Haxoaunack B npegenax 1012-1020 mr/n.
B panbHeiwem (vepes 12 mec.) B rpynnax COVID(+) npouc-
XOAMNIO CHUXEHWe nokasatens, a B rpynnax COVID(-) oH
0CTaBajCA Ha MpexHeM YpOBHe (y MaUMeHTOB, Mony4yas-
LWKMX TPAAMLMOHHYK Tepanuio) unu Bo3pactan Ha 10 eau-
HWL, (y NaLMeHTOB, NONYYaBLUMX aHLPOreH-3aMecTUTENbHYIO
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Tepanuio). CHWKEHWe KOHLEHTpauun HedpoKanbLmMHa
B MOYe paccMaTpuBaeTCsi Kak HebnaronpusTHbIA NpU3HaK.
Y naumeHTOB, nepeHeclnx Ha GoHe ypoiuTMas’a MHOEKLMIO
COVID-19, otMeyanacb TeHAEHUMSA K CHUMEHWUIO YPOBHS He-
(pokanbLmHa B Moye. Bupa, npuMeHeHHoM Tepanun — Tpagu-
LIMOHHas UM aHJpOreH-3aMeCcTUTeNbHas — Ha 3TOT npoLece
He BAmsN.

06MeH MarHus

KonebaHus MarHusa B KpoBu (puc. 3) y Bcex NaUMEHTOB
npoucxoaunu B amanasoHe ot 0,88+0,06 no 1,01:0,2 MM,
CnefoBaTe/lbHO, OCTaBa/lMCb B HOPManbHbIX MNpejenax
(0,80-1,07 MM). uHaMuKa nokasatens B OCHOBHOM Obina
OJHOTWUMHOI B Mpefenax cpefHero ypoBHs. B cnyyae npu-
MEHEHMUS aHAPOTeHHON 3aMEeCTUTESIbHOM Tepanuu paziuyms
B 3HaueHuax Mexxay rpynnamu COVID(+) n COVID(-) He bbino.
3 3TUX LaHHbIX B 04epPeHOM pa3 CefyeT, YTo aHApOreHHas
3aMecTUTeNbHas Tepanus, NpUMeHsieMas Npu NeYeHnn ypo-
JUTWa3a, He TONbKO He YXY[LAeT COCTOSHUS MaUMeHTOB, HO
1, BO3MOKHO, CnocobcTBYeT eYeHno HedponuTrasa.

IJKCKpeLMs MarHms ¢ MoYoii B TeYeHWe nepuosa Habnoae-
HWs HaxoAunack B AnanasoHe o1 2,6+1,0 0 5,1+1,81 MMonb/cyT,
TO ecTb B npefenax HopMbl — 2,5-8,5 MMonb/cyT (puc. 4).
3abonesanne COVID-19 accoummpoBanoch CO CHUXEHWEM
JKCKpeLmn MarHus. Takoe CHUXKEHWe He COMpOBOXAANOCh
POCTOM YPOBHS MarHus B niasMe Kpoeu. MoxHo npegnosno-
YUTb, YTO B OPraHM3Me MaumeHToB, cTpaaasLumx ot COVID-19,
He NpoMCcX0AmMIo AOMOJHUTENTBHOMO BbICBOBOXKAEHNSA MarHus
13 ero CoeIMHEHNM, a NOTOMY pUCK 00pa30BaHMs CTPYBUTHBIX
KaMHeli He Bo3pacTasl. AHAporeHHas 3aMecTuTeNbHas Tepa-
nus, NpUMEHSEMas NpY NIEYEHUN YPONIMTIA3a, HE TONTBKO He
OTArOLLAET COCTOAHMA NaLMEHTOB, CTpagatowwmx ot COVID-19,
HO U CNOCOBCTBYET 3KCKPELMM MarHus.

06mMeH docdopa

KoHueHTpauwms gocdopa KpoBM B TeueHue BCero Bpeme-
HW HabnofeHnsa Haxoaunack B ananasoHe ot 1,29+0,17 no
1,57+0,25 MM, T0 ecTb B npeaenax HopMbl (0,81-1,62 MM).
B TeueHme 4 Mec. y bonblUMHCTBA NaLMEHTOB YpoBEHb (oc-
dopa cHusmncs. B rpynne COVID(+) B cpefHeM nokasatesb
0CTaBa/ICA Ha HEM3MEHHOM YpoBHe. Pa3nuuue no npusHa-
Ky Hanuums unm otcytcteus uHdekummn COVID-19 otMeueHo
TONIBKO CPeAuM MaUMeHTOB, MOMyYaBLUMX aHAPOreHHYK 3a-
MecTuTeNbHyto Tepanuio, B rpynne COVID(+) KoHueHTpauus
doctopa 6bina Ha 0,09 MM Boiwe, yeM B rpynne COVID(-).
Hannune mHpekumm COVID-19 He co3paeT npoTvMBOMNOKasa-
HWSA 01 NPUMEHEHWS aHAPOreHHOW 3aMecTUTeNbHO Tepa-
MWW B NIEYEHNM YPONUTMA3a.

IKcKpeuns docdopa ¢ MoYOiA Y NaLMEHTOB, CTPaAABLLMX
ot COVID-19, 6bina Bbiwe, yeM B rpynne COVID(-). OpHa-
Ko BCe HabniofaeMble 3HaYeHUsi MOKa3aTeNis HaXOAMUCh
B [Mana3oHe ot 25,8+6,5 no 40,6+4,0 MMosib/cyT, TO €CTb He
BbIXOAMIM 3a npeaenbl HopMbl (12,9-40,0 MMonb/cyT). Jons
MoYeyHbIX KaMHel, B COCTaB KoTopbix BXoguT docdop, oT-
HOCMTENbHO Mana, U MOXHO MPEeLNON0KUTb, YTO MHOEKLUS
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COVID-19 He yBenuuuna pucka obpa3oBaHus Kamuen. [lpu
NPUMEHEHUM aHAPOreHHON 3aMeCcTUTENIbHOM Tepanuu pas-
nmue Mexkay aKckpeumel docdopa B rpynnax COVID(+)
1 COVID(-) bb1n10 MEHbLUIKMM, 4EM NMPU UCMOSIb30BaHWMN B fe-
YeHWUM MoYeKaMeHHOV 00/1e3HM TPaAMLIMOHHOM Tepanuu.

06MeH oKcanaToB

IJKCKpeLms OKCanaToB ¢ MOYOM Y BCEX HaLLMX NaLMEHTOB
M3MeHsNach, He BbIXOAA 3a Npefesibl HOpManbHOro Auana-
30Ha (8,0-40,0 mr/cyT). Tonbko B OAHOM Cry4ae — y nauu-
eHTOB, NepeHocuBLLMX MHBeKumio COVID-19 n noaBeprHyTbIx
TPagMLMOHHOMY JIEYEHUIO MO MOBOY He(pOnMTHa3a, B KOH-
ue nepuopa HabmogeHus (12 Mec.) aKCKpeums OKcanaTos
LOCTUrNIA BEPXHEN rpaHuLbl HOpMbI. M3 3Toro crefyer, uto
nauyeHTbl, nepeHectume nHdekumo COVID-19 Ha doHe ypo-
NMTMa3a U NosyyaBLUME TPAZMLMOHHYI0 Tepanuio, TpebytoT
bonee pMTenbHOro HabntoaeHus, a B Clyyae NpoBefeHUs
aHAPOreHHOM 3aMecTUTENbHOM Tepanuu He Tpebyetcs npof-
neBatb nepuoj HabmogeHns.

06MeH uuTpaToB

[lnHaMMKa copepyKaHus LMTpaToB B MOYE Y NaLMEHTOB,
ctpagaswwux o1 COVID-19, otnnyanach oT AMHAMUKKM Y na-
umeHToB u3 rpynnbl COVID(-). OAHaKO 3a HUKHIOK rpaHm-
LUy HopManbHOro AuanasoHa (2,5-5,7 MM) KoHueHTpaums
uMTpaTa B Mouye BblIlL/IA TOMBKO B OHOM Crlyyae: B rpynne
COVID(+) yepe3 12 Mec. mocsie OKOHYaHWUS JIEYeHWs Mo No-
BOAY yposiuTMasa OHa coctasuna 2,32+0,54 MM. Lutpatbl
B MOYe paccMaTpuBalOTCA Kak MHIUOMTOPbI OTNOXEHUS CO-
nen Kanbumsa [21]. TMonaraeM, YTO NauMeHTbI, NePEHecLLne
COVID-19 Ha doHe yponuTMasa W nonyyaBLUMe TPaaULMOH-
Hylo Tepanuto, TpebylT bonee anutenbHoro HabnwaeHus,
a B C/lyyae NpoBefeHUs aHAPOreHHOM 3aMecTUTeNbHON Te-
panuv Takoe MpoAsieHue He Tpebyetcs.

06MeH MOYEeBOM KUCIOTbl U MOYEBUHBI

KoHueHTpauus MoyeBOiA KUCNOTbI KPOBM Y BCEX MaLMeH-
TOB, 3@ OHUM MCKJIOYEHUEM (YKa3aHHBIM HUXKE), HaX0[u-
nacb B Npefenax HopMasbHbIX 3HaueHui (210-420 MKM). Uc-
KIl0YeHUe COCTaBNAAM NaumeHTsl, nepeHocuslume COVID-19
¥ MonyyaBLIMe TPALMUMOHHOE JIeYEHME: Y HUX MOKa3aTeslb
K KOHUY CTauuoHapHoro neveHus poctur 455+1 MKM, Ho
uepe3 4 Mec. BEpHYNICA K HOPMaJbHbIM 3HaueHusM. Bebico-
KU1 ypOBEHb MOYEBOM KUCMOTHI B KPOBW paccMaTpuBaeTcs
KaK haKTop MOBbLILIEHHOTO pUCKa pa3BUTUS NOAArpbl, HO He
yponutnasa [20]. lpuMeHeHne aHLpPOreHHON 3aMecTUTeNb-
HOM Tepanuu B JIEYEHUW YPONUTMA3a He NMPUBESIO B BbIXOAY
[aHHOr0 MOKa3aTens 3a npejesibl HOPMb.

KamHu, coctosiume u3 conelt MoyeBoi KucnoTbl (ypa-
TOB), cocTaBnaAlT 12,4% Bcex moyeyHbIX KamHel. OpHO M3
YCNOBUA MX 00pa30BaHUsi — 3TO MOBBILIEHWE KOHLEHTPa-
LMW 1, BTOPUYHBIA MPU3HAK, 3KCKPELMS MOYEBOW KUCNOTbI
C MOYOM. JKCKpeLmMs MOYEBO KMCIOTbI BbIXOAWNA 33 BEpX-
HIOK0 TPaHWLY HOPMbl TOJIBKO Y MaLMEHTOB, MEPEHOCUBLLNX
COVID-19 1 nony4aBLUMX TPAAMLMOHHOE JIEYEHKE MO NOBOAY




OPUTHATTEHAA CTATBA

YPONIUTMa3a. IKCKPEeLMs MOYEBOI KUCNOTbI C MOYOi K 12 Mec.
pocturna 4,98+0,88 MMonb/cyT. Kak 1 B cnyyasx ¢ uMtpata-
MW 1 OKCanatamu, Mbl [ieflaeM 3aKlioueHue, 4To (a) naumu-
eHTbI, MepeHecluMe HOBYK KOPOHABUPYCHYI0 MH(EKLMI0 Ha
(oHe MoYeKaMeHHOM 601e3HM 1 NoyYaBLLIKME TPAAMLIMOHHYIO
Tepanuio, TpebyioT bonee AnMTeNbHOrO HabnogeHus, u (6)
B C/ly4ae NpOBEAEHMs aHAPOTeHHON 3aMeCTUTENbHON Tepa-
MWW TaKoe NPOANEHME Nepuosa HaboaeHns He TpebyeTcs.
KoHueHTpaLms MoYeBWHbI B NNa3Me KpoBM U3HAYasbHO
Oblna NoBbILLEHHOM Y Beex naumeHToB. B rpynne COVID(+),
nosyyaBLUen TpaLMLMOHHYI Tepanuio, NoKasatesb 0cTaBa-
CA BbiLUe BEPXHEN rpaHuubl HopMbl (3,2-7,3 MM) no camoro
KOHUa Habmtopenuna (12 Mec.). Y Bcex oCTanbHbIX MaLMEHTOB
KOHLIEHTpaLMs MOYEBUHBI B N/1a3Me KPOBM HOPManM30Basach
yepes 4 Mec. Mocsie CTaLMOHAPHOTO NEYEHWs U Noce 3Toro
CYLLECTBEHHO He moBbllwanack. Kak 1 B ciyyae ¢ Mo4eBoil
KWCNOTOW, Mbl AeNlaeM MpefBapuTeNibHOe 3aKJTYeHUe, YTO
(@) naumenTsl, nepeHecwue COVID-19 Ha ¢doHe Moueka-
MeHHOW 60Me3HW M nonmyyaBlMe TPaSMLMOHHYIO Tepanuio,
TpebytoT bonee pnuTenbHoro Habnonexus, u (6) B cnyyae
NPOBEAEHNA aHAPOreHHOW 3aMeCcTUTEeSIbHOM Tepanuu Takoe
NpoAneHne nepuosa HabmoeHus He TpebyeTcs.

KnyboukoBas ¢mnbTpauus u guypes

CKopocTb Kiyb604KoBOM GUNBTPALMK B LIENIOM Haxoam-
nack B npegenax HopMbl (82—113 mn/MuH). Pasnuuve Mexay
rpynnamu COVID(+) n COVID(-) oTMeYeHO TONIbKO Y MaLneH-
TOB, MOY4aBLUMX TPAAMLMOHHYI0 Tepanuio. 3Tv faHHbIe yKa-
3blBalOT Ha TO, YTO Hannume uHdekumm COVID-19 He MoxeT
CUMTaTbCA NpPensTCTBUEM ANA MPUMEHEHUS aHAPOTeHHON
3aMeCTUTENbHOW TEepanuW B NIEYEHUU YPOIMTUA3a, NPOTEKa-
foLLiero Ha oHe aHApOreHHoro aeduumTa.

CyTouHbIN Auype3 y Bcex NauueHToB Konebancs B npege-
nax pusmnonornyeckon Hopmel. B rpynne COVID(+) oH Bbin cy-
LLLeCTBEHHO Bbilwe, YeM B rpynne COVID(-). Takum obpasom,
1 M0 3TOMY MNOKa3aTesil0 NPOTUBONOKAa3aHUii K MPUMEHEHMIO
aHApOreHHOM 3aMeCcTUTENTbHOM Tepanuu B NIEYeHUU MoYeKa-
MeHHOM 60ne3HM 0bHapyxeHo He bbino.

M10THOCTb MOYM Y BCEX MALMEHTOB B TEYEHME BCETO Bpe-
MeHW HabnofeHns bbina Bbile (GU3NONOrUYECKOH HOPMbI
(1010-1020 r/n), 4To, BEPOATHO, MOXHO OOBACHUTL 3HAYK-
TeNbHbIM NOTOOTAENEHNEM (NPW HOPMANbHO BEIMYMHE CY-
TOYHOrO AMype3a). Pasnnumii no aToMy NoKasaTesnio Mexay
rpynnamu COVID(+) u COVID(-) He Habnoaanock. BeposTHo,
NPUMEHEHWE aHAPOreHHOW 3aMecTUTENbHOM Tepanuu He
NPOTUBOMOKA3aHO NpK NIEYEHUM YPOUTMa3a.

KucnoTHocTb Moum y Bcex NaLMeHTOB Haxoaumnach B npe-
penax ¢wusmonornyeckon Hopmbl (pH 4,5-8,0). Mpu 3Ttom
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B TeyeHWe Bcero nepuona Habnwogenus B rpynne COVID(+)
pH 6bin cywecTBeHHo Bhbiwe, YeM B rpynne COVID(-), uto
He paccMaTpUBAETCS KaK MOBbILLEHHBIA PUCK KaMHeobpaso-
BaHWS. 3TV JaHHble B OYepefHOM pa3 MOATBEPXAANT Hall
npefBapuTeNbHbIA BbIBOA, YTO MPUMEHEHWe aHApOreHHoM
3aMecTUTENbHOM Tepanuu He NpOTUBOMOKA3aHO B JIEYEHUU
MoueKaMeHHoM 6one3Hu.

BbIBOA

Y 60/bHbIX MOYeKaMeHHoW 60ne3Hblo, 0AHOBPEMEHHO
cTpafaBwwmx o7 uHdekummn COVID-19 m nonyyaBLMX aH-
LPOTEHHYID 3aMEeCTUTENbHYK Tepanuio, He MPOUCXOLUNO
OOMOSTHATENBHOTO YCUNEHUS MaTOMOMMYECKUX MPOLIeCCoB,
CBA3aHHbIX C OCHOBHbIM 3aboneBaHueM. CrefoBaTtesibHO,
aHApOreHHas 3aMecTUTeNbHas Tepanus B TaKOM CUTyaLuMm He
npoTWBOMOKa3aHa. B ciiyyae noBTOpeHNs naHAeMun aHapo-
reHHas 3aMecTUTeslbHas Tepanus MOXeT BbiTb MpuUMeHeHa
B JIEYEHMM YPONIUTHa3a.

AOMOJHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHBIM BRI, B pas3pabot-
Ky KOHLienuuu, NpoBe/JieHne UCCNef0BaHNs 1 NOArOTOBKY CTaTbi, MPOU/M
1 0400puNM dUHaNbHYIO BEpCUto Nepes nybnnKauve.

WcTounmk mHaHcupoBaHUs. ABTOpbI 3asBNAKOT 06 OTCYTCTBUW BHELLHErO
(KHaHCUPOBaHMA NpY NPOBEAEHNN NCCNIe0BaHNA.

KoHnuKT nHTepecos. ABTOpbI AeKNapUpyHT OTCYTCTBUE ABHBIX U MOTEH-
LManbHbIX KOHMMKTOB MHTEPECOB, CBA3AHHBIX C NyBAMKALMEN HACTOALLENR
cTarbu.

3Tnyeckuii komuTer. lpoToKon uccneaoBaHns bbin 0f06peH NoKanbHbIM
3TUYECKUM KOMUTETOM.

WndopmmupoBaHHoe cornacue Ha ny6aukauuio. ABTOpbl Moayuu-
NN MUCbMEHHOE COrflacue NauMeHToB Ha MyBNMKaLMIo MeLULMHCKUX
AaHHbIX.
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Pa3nuyHblie BUADbI 069360""33”“{9% dKTUBHOCTU HOBbIX
NnpousBoAHbIX 6eH3UMMAasona
[.B. Mpnasopos'?, A.A. Cnacos', B.N. FaHanonbckuin®?, AL, Nynumosa', 0.10. Myxa'

! BonrorpaAcKuii rocy1apcTBeHHbIN MeMLIMHCKIA YHuBepcuTeT, Bonrorpaa, Poccus;
Z BoeHHo-MeaMLMHCKas akanemuns uM. C.M. Kuposa, CankT-Metepbypr, Poccus;
3 Cesepo-3ana/Hblit rocy1apcTBEHHbIN MeANLIMHCKII YHuBepcuTeT uM. WU, Meunnkosa, CankT-Tetepbypr, Poccus

AHHOTALIUA

060cHoBaHue. Pa3paboTKa HOBbIX aHaNbreTUKOB ABNAETCA NPMOPUTETHOM 3aa4ei B CBA3M C pacrnpoCcTpaHEHHOCTbIO NaToso-
WA, acCOLMMPOBaHHbIX C BONIEBLIM CMHAPOMOM, a NpUMEHAEMble NMpenapaTthl 001afaloT PAAOM HexenatenbHbIX 3QQeKToB,
4TO OrpPaHWYMBAET UX NPUMEHEHME.

Llenb — ouUEeHUTb aHanbreTMyeckne CBOMCTBA HOBbLIX MPOM3BOAHBLIX MMMAa30beH3umMuaasona (BIF-70 n BIF-72) B Tectax
in vivo, CpaBHUTb UX C paHee U3y4eHHbIMI COeAMHEHUAMM U NPOBEPUTb HalMuMe aBepPCUBHOTO AENCTBHS.

Matepuanbl u MeToApbI. ViccneoBaHMsA NpoBoAUIM Ha N0N0BO3peNbIx Kpbicax Maccon 200-230 r u3 nutoMHuKa «Pannonoso»
(NeHuHrpapckas obnactb). [Ins OLEHKM aKTMBHOCTM MCMONb30BaHbl METOAMKU, MOAENMpYIOLLME Pa3BUTUE COMATUYECKOMN,
BOCMaUTESIbHON M HEMpOreHHon 6onu. BbipaxeHHOCTb 3ddeKTa onpeaensnack B TecTax, PEKOMeHA0BaHHbIX PyKoBOACTBOM
Mo AOKIMHWYECKUM UcCneaoBaHuaM. HuBoTHbIe Bbiu pa3aeneHbl Ha 3 rpynnbl: NepBy0 TECTUPOBANM Ha ycTaHoBKe «[naH-
TapHbIA TeCT», BTOPYIO NOABEprany MOLENMpOBaHUI0 OCTPOro BoCNaneHns MeTOAOM (OpPMaMHOBON rUnepanre3nu, TpeTben
BbIMOJIHSANM OMepaLmio No NoBPeXAEeHNI0 CeAaNMLLHOT0 HepBa. M3yyeHne aBepCUBHOM aKTUBHOCTU NPOBOAMIOCH Ha OCHOBA-
HWW TecTa YCII0BHOro M3beraHmsa mMecta. CTaTUCTUYECKYI0 3HAYMMOCTb PasfiNymMiA paccUMTLIBANM Ha OCHOBE ABYX(aKTOPHOro
AmcnepcuorHoro aHanmsa ANOVA.

Pesynbtatbl. B Mogenu comatuyeckoid bonm ans coefuHeHWN Bbina NoKasaHa BbICOKas aKTUBHOCTb, CpaBHUMas ¢ Mopdu-
HoM. B mopenu BocnanutensHoit 6omm BIF-70 nposeun aktueHocTb B 0benx dasax BocnaneHus, npee3oinaa bytopdaHon
B nepsoii dase. BIF-72 B Toii e Moaenn He MPOsSBUN aKTUBHOCTM B NepBoi (hase, 0AHaKO 3aMeTHO npeB3oLLen byTopdaHon
BO BTOpOW. B Mopenu HeiiporeHHoi 60mm 0ba coeanHeHMst 3aMeTHO ycTynanu rabaneHTuHy, 0aHaKo Mx 3dQeKT cooTBeT-
cteoBan Mop¢uHy. Coeauuenune BIF-70 BbisBano gopmupoBaHme sliopuyeckoro ddeKTa, NpoasieBass BpeMs HaxoXaeHUs
YKMBOTHOIO B KaMepe, acCcoLMMpOBaHHOI C BBeEHWEM BellecTBa. B cBoio oyepenpb coeamtermne BIF-72 He oka3biBano Bo3-
NENCTBKS B JaHHOM TecTe.

3akntouenune. HangeHbl HoBble aHabreTUKKM, CPaBHUMBIE C KJTACCMHYECKUMM NpenapaTaMu, AN HUX Obio NMoKas3aHo oTcyT-
CTBME XapaKTepHOro ANS Kiacca Kanna-on1onaHbIX aroHUCTOB aBePCUBHOIO AENCTBUA.

KnioueBble cnoBa: MMnaa306eH3MMMAa30bl; Kanna-onuoMAHbLIE arOHUCTI; in Vivo; aHaNbreTUYecKas akTUBHOCTb.
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Diverse analgesic effects of novel benzimidazole
derivatives

Gleb V. Pridvorov'?, Alexandr A. Spasov', Vyacheslav P. Ganapolsky??,
Anastasiya D. Dulimova', Olga Yu. Mukha'

! Volgograd State Medical University, Volgograd, Russia;
Z Kirov Military Medical Academy, Saint Petershurg, Russia;
% North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: The development of novel analgesics is a critical priority due to the high prevalence of pain-related pa-
thologies and the limitations of current treatments, which are often associated with undesirable side effects.

AIM: This study aimed to evaluate the analgesic properties of new imidazobenzimidazole (BIF-70 and BIF-72) derivatives
through in vivo testing, compare their efficacy with previously studied compounds, and assess potential aversive effects.
MATERIALS AND METHODS: Experiments were conducted on mature rats sourced from the Rappolovo nursery (Lenin-
grad Region). Analgesic activity was assessed using models of somatic, inflammatory, and neurogenic pain, following
guidelines for preclinical studies. The animals were divided into 3 groups. Analgesic efficacy was tested using the Plan-
tar Test. Acute inflammation was induced via the formalin hyperalgesia model. Neurogenic pain was modeled through
sciatic nerve injury. Aversive effects were evaluated using the conditioned place avoidance test. Statistical analysis was
performed using two-factor ANOVA.

RESULTS: The compounds demonstrated high analgesic activity, comparable to morphine. BIF-70 exhibited activity in
both phases of inflammation, surpassing butorphanol in the first phase. BIF-72 showed no activity in the first phase but
outperformed butorphanol in the second phase. In the neurogenic pain model Both compounds were less effective than
gabapentin but comparable to morphine. In addition, BIF-70 induced a euphoric effect, increasing the time spent in the
chamber associated with its administration. In contrast, BIF-72 showed no aversive or rewarding effects.
CONCLUSIONS: The study identified new analgesics with efficacy comparable to classical drugs in certain models.
Notably, these compounds lacked the aversive effects typically associated with kappa-opioid agonists, highlighting their
potential as promising therapeutic candidates.

Keywords: imidazobenzimidazoles; kappa-opioid agonists; in vivo; analgesic activity.
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OPUTHATTEHAA CTATBA

O0b0CHOBAHUE

CospaHue HoBbix 6e30MacHbIX M 3QHEKTUBHBIX aHanbre-
TMKOB NpefCTaBNAeTCA NepcneKTUBHbLIM [23] B ¢BSA3U ¢ bofb-
UMM KOJMYeCTBOM NaTosorvi, KOTOpble COMPOBOXAAKTCS
boneBbIM CMHAPOMOM, a TaKXKe Pe3KUM POCTOM 3110ynoTpe-
BneHns onMonaamMu 1 yBEIMYEHUEM YMCIA CBA3AHHBIX C HUMM
cMepTen oT nepeao3uposku [1, 9, 16]. UccnepoBanne uMeH-
HO aroHMCToB Kanna-onmonaHbix peuentopos (KOP) cesizaHo
C OTCYTCTBMEM Y HUX PAAA HexenaTenbHbIX 3PHeKToB — M-
(opun 1, B HEKOTOPBIX CTyyasx, Aucdopum, YTo No3BonseT
pacLUMpUTL AWana3oH UX NOTEHLMaNbHOro TepaneBTUYECKOro
NPUMEHEHMS.

AHanu3 cTpyKTyp m3BecTHbIX NinrangoB KOP nokasan,
YTO MHOTME W3 HUX SIBNISIOTCA NPOM3BOAHLIMM a30TCOAEp-
XalLMX reTepoLMKIOB, B YacTHOCTW, HEKOHEHCUPOBAHHbIX
W KOHAEeHcMpoBaHHbIX beHsumupasonos (BU) [11]. Mpume-
pamu aroHUCToB 13 uncia B nepBoro TMna MoXeT ClyuTb
deHoTHasnHunbeHsumnason RP-61127 u beHsuMmupaso-
noH SR-14136 [24]. PaspaboTka BbICOKOCENEKTMBHBIX Kan-
Mna-aroHMCTOB BEAETCA MpM 3TOM Ha ocHoBe 6buonsocTep-
HbIX N0 OTHoLeHMO K BU ckaddonaos, oanH M3 KoTopbiX,
DEH3TMA30MMHOBBINA, MPUCYTCTBYET B TaKOM JIMraHAe, Kak
2-apunbeH3TtnasonuH SA14867.

Moucky aronuctoB KOP B psgy KoHaeHcupoBaHHbIX BU
crocobcTBoBanK pe3ynbTathl aHanu3a 6a3 gaHHbIX, nony-
YeHHbIX in silico, pna copepxalmx cneumduyeckue ons
paccMaTpuMBaeMoro BuAa akTMBHOCTU (apMakodopbl. 370
Mo3BOSUNIO UAEHTUOULMPOBATb KaK BbICOKOCENEKTUBHbIE
aroHucTbl KOP HekoTopble CTPYKTYpHbIE TWUMbI Takoro poga by,
coaepalume 2-aMmHobeHsuMmnaasonbHei ckaddong [20].
lpoBeaeHHble Ha 6ase Kadenpbl hapMakonorum u BUoMH-
dopmaTuku Bonrorpagckoro rocyaapCTBEHHOr0 MeauUMH-
cKoro yHusepcuteTa (BonrTMY) npengaputenbHele ucche-
A0BaHWA in Vitro pana Takux TUMOB CTPYKTYp, B YaCTHOCTH
C 2-aMuHOBeH3MMMAA30/bHBIM CKadhONA0M, BKITHOUEHHBIM
B COCTaB TPULMKIIMYECKUX CUCTEM, CUHTE3UPOBaHHbIX B HUN
(dm3nyecKoii n opraHndeckoin xummm K0xHoro deaepancHoro
yHusepcuteta (HM ®0X DY, Pocto-Ha-[loHy), no3sonu-
JI1 BbISIBUTb PSS, COAMHEHWI C BICOKON CENIEKTUBHOCTHIO M0
otHoweHnio K KOP, ¢ BblpayKeHHbIM 1 HaloKCOHOBPaTUMbIM
aHanbreTMYecKUM [eMCTBUEM B IKCMEPUMEHTAX in vivo Ha
CTaHAApPTHOW MOJENM MOBEAEHYECKUX HOLMLENTUBHBIX pe-
aKumMi B TeCTe «0TAepruBaHue xsocTa» [4]. 3to cTumynupo-
Basio JasbHEMLLMIA NOUCK U UCCef0BaHMe BELLECTB C Kanna-
peLenTopHbIM NpoduneM (apMaKoNorMyeckon aKTUBHOCTH
Cpeam yKasaHHOro Knacca npoussofHbix bU.

B xope paHee npoBeAeHHbIX UCCNEA0BaHMI COEMHEHUS
nog, nabopatopHeiMu wndpamu BIF-70 u BIF-72 npossu-
JM HeWpOTPOMHble CBOMCTBA, CXOAHbIE C paHee M3y4eHHbIM
npou3BoAHbIM 6eHsummupasona PY-1205 [5], ans Kotoporo
Bbina nokasaHa BblpaXKeHHas arOHUCTMYECKas aKTUBHOCTb
B OTHOLLEHWM Kanna-onvouAHbIX peLenTopoB [3], a Takxe
BbICOKas aHanbretuyeckas akTMBHOCTb [25]. Ha ocHoBa-
HWM aHHbIX Pe3yNbTaToB OblI0 NPUHATO PeLLeHUe OLIEHUTb
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obe3bonuBaloLLMe CBOWCTBA HOBBIX COEAMHEHMIA U YCTaHO-

BUTb CTEMEHb BbIPAXEHHOCTU AUCHOpUN KaK NMobOYHOro 3d-

(eKTa, XapaKTepHOro Ans COeAMHEHWN C MOLODOHLIM Mexa-

HM3MoM penctseud [13].

Llenib — OUEHMTbL BbIpaXKEHHOCTb aHaNbreTUYECKOW aK-

TMBHOCTM coeauHeHuit BIF-70 n BIF-72 B Mopensx:

+ TEpPMMYECKON coMaTuyeckoit bonm «[lnaHTapHbIN TecT»
no metoauke [14];

«  BOCMaNUTENbHON 00K, BbI3BAHHOW NOKOMHbLIM BBE/E-
HWeM dopManuHa [6];

*  HeliporeHHo 6onm, BbI3BaHHOM NOBPEXAEHNEM CeAaNLL-
Horo Hepaa [8, 10] c nocneaytoLwmM NpoBeeHNEM TECTOB
TaKTULHO annoaMHUM M TEPMUYECKON FMnepanresum.
YcTaHOBUTb YpOBEHb BbIpaXKEHHOCTM aBEPCUBHOIO [eM-

cTBus coeamHenuin BIF-70 n BIF-72 B TecTe «ycnoBHoe n3-

beraHune Mecta» no MeToaumKe [2] B Moaudukaumm [22].

MATEPWUAJIbl U METO[ bl

WccnenoBaHns NpoBoavM Ha MooBO3penibix Kpbicax-Ccam-
Lax, Maccoit 200-230 r, nosy4eHHbIX 13 MUTOMHKKA NabopaTop-
HbIX }MBOTHbIX «PannonoBo» (JleHuHrpazckas obn.). Kpbicbl fo
Hayana 3KCnepuMeHTa NoABEPrNMCh afaNTaLMOHHOMY KapaH-
TUHY B TeueHue 14 [Hei B BUBapuM Kadeapbl GapMaKosorum
u bronHdopmatukm BO BonrTMY, ¢ nocnenytoLuei Bu3yansHoi
OLLEHKOM COCTOSHMA 1 BbIbpaKoBbIBaHWEM 0CODEN C OTKIOHEHM-
AMU1. YKMBOTHbIE MENM KPYIOCYTOUHBINA JOCTYN K KOPMYLLIKaM
v nounkam ad libitum v copepxanuch B CTaHAAPTU3VPOBAHHBIX
ycnosusix BuBapus™. Kpbic cofiepanu rpynnamu no 5 ocobei,
NPy perynmpyeMoM COBMELLLEHHOM CBETOBOM pexkume (12/12 )
1 TemMneparype 20-22°C. 3a 12 4 [0 3KCNEPUMEHTA HUBOTHBIX
JMLWanu eabl Npu cBobOAHOM J0CTyNe K BoAE. JKCNEepUMEHTbI
Obln 0A00pEHbI pernoHanbHbIM UCCNeLOBaTENbCKUM 3TUYE-
CKMM KomuTeToM Bonrorpapckoii obnactu.

Coepunenne BIF-70 npeacTaenset coboin 2-(2'-dropl[1,1'-
oudennn]-4-un)-3-metun-9-(2-(nupponnamnu-1-un)atun)-
9H-6eH30[5]umnaasol1,2-alumnpason. B cBo oyepenp
coeanHenne BIF-72 sBnsetca 4-(2-(2-(2'-¢Top-[1,1'-
oudenun]-4-un)-3-metun-9H-bensoldlummaasol1,2-a]-
umnaason-9-un)atun)mopcdonmHom. 0ba BeLLecTBa UCMosb30-
BaHbl B BUAE cybcTaHumuW, cuHTe3upoBaHHoi B HU OOX HODY.

ComMaTtuueckas 6osib

WccnepnoBaHus BbiNoHeHbI Ha yctaHoBke 37370 «[naH-
TapHbIiA TECT» NpK MOLLHOCTH M3nydenus 40% Ha 20 Gecro-
POOHBIX OenbiX-KpbicaX, paHLOMU3UPOBAHHBIX Ha 2 rpynmbi
(n=10). OueHKa aHaNbreTU4eCKOM aKTMBHOCTM OCYLLECT-
BNSETCA Ha OCHOBAaHUM YBESMYEHWUS MPOLOSIKUTENBHOCTH
NaTeHTHOro MepuoLa HOUMLENTMBHOrO 0TBeTa Ha boneBoil
pasapaxutenb (MHbpakpacHoe usnyyeHue). HoumuenTusHoi

* MoctaHoBneHne ot 29.08.2014 N® 51 «06 yrBepxneHun CIl
2.2.1.3218-14 ,CaHuTapHo-3nuaeMmonormyeckue TpeboBaHus K ycTpom-
CTBY, 000pY/I0BaHMI0 M COLEPKAHMI0 IKCTIEPUMEHTASbHO-BMONOMUYECKIX
KNMHUK (BMBapueB)‘, AupekTuBa EBponeickoro napnamenta u CoeTa
Esponeickoro Coto3a 2010/63/EC ot 22 centabps 2010 r. «0 3awwmrte xu-
BOTHbIX, UCTONb3YIOLLMXCA A1A HaY4HbIX LieNei».
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peaKumeil cumTaeTcs 067M3biBaHUe NOAOLLBEI anbl, NOLABEP-
JKEHHOW M3NyYeHnto, v ee oTaeprueanume. [lng Kawporo
JKMBOTHOr0 60s1eBOE BO3[EMCTBUE NOBTOPSETCS ABAXAbI 4118
Ka[01 3a[Heli nanbl. Peructpaums BpeMeHu 0TepryBaHus
0oCyLLeCTB/IAETCA BCTPOeHHbIM 10 ycTaHOBKM.

Kpbicy noMeLLaloT B yCTaHOBKY 1S NPUBbIKAHWS K HOBOM
obcTaHOBKe 3a 5 MMH [10 TeCTMpPOBaHMs, MOCe Yero npo-
BOJAT KOHTPOJbHbIA 3aMep BpeMeHW peakuuu. llocne 3Tto-
o BHYTPUOPIOLUMHHO BBOAST coeauHenns B fo3e 10 Mr/kr
n ob6bemom 0,3 Mn, u yepes 30 MUH TeCTUPOBaHME NOBTOPSI-
toT. [lo3a BbibpaHa Ha 0CHOBaHWM NpefbloyLLMX UcciefoBa-
HWIA, NOCBALLEHHbIX U3y4eHnto coeamnHenus PY-1205 B aHa-
NOrM4HOM fo3upoBKe [25].

CTaTMCTUYECKY0 3HAYMMOCTb Pa3fUYMiA paccuUTbIBaK
Ha 0CHOBE ABYX(aKTOPHOr0 AMCNEPCMOHHOTO aHanu3a (2way
ANOVA, p <0,05). MocTtpoeHune rpadguKoB U MaTeMaTUyecKue
pacyeTbl BbinonHsnm B komnnekce M0 GraphPad Prism 8.

BocnanutensHas 6osib

JKcnepuMeHTLl BLIMONHAAW Ha 15 caMuax HenuHen-
HbIX 6enbix Kpbic Maccon 250-300 r, paHAOMU3MPOBAHHbBIX
Ha 3 rpynnbl (n=5) 1 cofepHaBLUMXCS B YCIIOBUSX BUBApUS
(Temnepatypa 22-24°C, oTHOCUTeSIbHasi BNAXHOCTb BO34Y-
xa 40-50%) c ecTeCTBEHHbIM CBETOBbIM PEXMMOM Ha CTaH-
LAPTHOW [ueTe NabopaTopHbIX XMBOTHbIX B COOTBETCTBUM
¢ I'0CT P 50258-92.

[lns oLleHKW BMSHUS COeAMHEHWUSA HA OCTPOEe BOCMaNieHue
“cnonb3oBaK MeToz, opManuHoBoii runepanresum. [laHHoe
COCTOSIHWE MOJENIMPOBan NOAKOXHBLIM BBeAeHUEM 50 MKN
2% BopHoro pactBopa hopManuHa B ThiSIbHYH0 NMOBEPXHOCTb
npaBon 3agHen nanbl. WiccnepyeMble coeamHenns BIF-70
u BIF-72 (HW ®OX H0DY) BBoaunm B fo3e 1 Mr/Kr 3a 60 MuH
[0 TecTvpoBaHus [3]. [pynne KOHTpONS BBOAWAM aHanoruy-
Hblii 006bEM pacTBOpUTENS (AMCTUNNMPOBaHHas BOAa). Pern-
cTpupoBasnock Ymcno bonesbix peakumii «flinches» (nopHs-
TMe Nanku, 0bnusbiBaHuWe, MOKYCbIBAHUE MeCTa WHBLEKLNM)
C MOMeHTa BBeJEHUS (hOPMaMHa W Ha MPOTSIKEHUN BCEro
nepuoaa HabntogeHus c ydetoM octpoi (nepeble 10 MuH)
1 BocnanutenbHoii (¢ 10 no 60 MuH) ha3 HOUMLENTUBHOMO
oTBETa. AHANbreTUYecKy0 aKTUBHOCTb COELMHEHUIA OLEHU-
Ba/m otaenbHo and | u Il a3 HoumuenTUBHOrO 0TBETa MO
YMeHbLUEHMI0 unucria 60NeBbIX peakumii 0THOCUTENIBHO TaKo-
BbIX Y KOHTPOJIbHBIX KMBOTHBIX.

CTaTMCTMYECKYK 3HAuYMMOCTb PasfIMyMiA paccyuTbIBa-
NN Ha OCHoBe ABYX(AKTOPHOrO AMCMEPCUOHHOr0 aHanM3a
(tect Kpackena—Yonnuca, p <0,05). MocTpoeHue rpaduxos
W MaTeMaTUYeckue pacyeTbl BbIMOAHANM B Komnnekce M0
GraphPad Prism 8.

Mo ncTeyeHUM cpoka 3KcnepuMeHTa nabopaTopHble K-
BOTHble MOABEPrajnCb 3BTaHa3UM METOLOM LiepBUKabHOM
avcnokaumm [7].

Hevponatuyeckas 60b
JkcnepuMeHThl BbiNoAHAAM Ha 10 camuax HenuHen-
HbIX 6enbix Kpbic Maccoin 250-300 r, paHAOMU3MPOBAHHbBIX
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Ha 2 rpynnbl (n=5) 1 copepKaBLUMXCS B YCNOBUSX BUBapUA
(teMnepatypa 22-24°C, oTHoCUTeNIbHas BAXKHOCTb BO3AY-
xa 40-50%) c ecTecTBEHHbIM CBETOBLIM PEXWUMOM Ha CTaH-
LApTHOW AueTe NabopaTopHbIX KMBOTHbIX B COOTBETCTBUM
c MOCT P 50258-92.

B KauecTBe HapK03a Mpu XVpYPruyecKy X MaHUNYNALMSX UC-
nosib30Banu xiopanruapat B fo3e 400 Mr/Kr BHYTPUOPIOLLIMH-
Ho (B/6). Mepen MoOAENMPOBaHWEM MaToNOMM OMEepaLMOHHOE
nose obpabartbiBanu cNMpTOBLIM pacTBOPOM ioaa. Kpbic pas-
Jenvuv Ha 2 rpynnbl: 1-a rpynna — «Heviponartus + BIF-70»
(n=5) — KpbicaM ¢ NPaBOCTOPOHHUM MOBPEKAEHNEM CefaTLL -
HOro HepBa BBOAWIM M3y4aeMoe coeayHeHue (B fo3e T Mr/Kr);
2-9 rpynna — «HewponaTusa + BIF-72» (n=5) — MBOTHbIM
C NMpaBOCTOPOHHWM MOBPEXAEHUEM CEAANMULLHOM HepBa BBO-
LVWIN U3y4aeMoe coeamHenme (B fo3e 1 Mr/Kr).

lMocne MopenupoBaHWs NaTonoOrMM B TeyeHUn 7 OHeW
KpbicaM exefHeBHO B/6 BBOAMAM 5 MM pacTBopa Lmmpo-
dnokcaumHa (no 2 Mr/mn). Usyqaemble coeavHeHUs BBOAUM
B/6 ABaXKAbl B CYTKW, HAYMHAA CO [IHA OnepaLmuy 1 Nocneay-
towme 14 nHen. [aHHble [L1A NpenapaToB CpaBHEHUs (Mop-
¢uHa B po3e 1 Mr/kr B/6 v rabaneHTuHa B fo3e 10 Mr/kr B/6),
a TaKKe coenHenusa-nuaepa (PY-1205 B nose 1 Mr/kr B/6)
Moy4eHbl B X0A€ NpeablayLmx uccnefosanuin [25]. Mo ucte-
YEHWUW CPOKa 3KCMepuUMeHTa 1abopaTopHbIe KMUBOTHbIE MOJ-
BEprajuchb 38TaHa3nM METOAOM LLEPBUKabHOW AMUCIIOKaLMN.

JKCMepUMeHTbI MPOBOAMIUCH C UCMO/Ib30BAHNEM METO-
OVK, PEKOMEHAO0BAHHbIX MpYU M3YYeHUN HeWpOomaTUYeCKOl
6onm [12], B cnepytoLLeit Noceao0BaTeNlbHOCTH:

1. TecT TaKTUNBHOW anNOAUHUM.

2. TecT TepMUYECKON rUnepanre3nn («ropsyas nnactuHan).

ULI,EHKa TaKTUNbHOM aJy1I0 AUHUN

TaKTUNBHYK aNNoOAMHUI0 Y KPbIC OLEHWBANK perucrpa-
Lmeli AaBneHus, Npy KOTOPOM KpbIChl OTAEPrUBAIOT NpaBylo
3afiHi0l0 nany, u3beras BO3[LEMCTBUSA HapacTaloLLMX Mo CTe-
neHu ctumynoB. Kpbice cHK3y Yepes ceTKy K NpaBoii 3agHew
nane (onepupoBaHHOM) N0 0Yepeay NPUKIALLIBAKT BOJIOCKM
VonFrey, npencraenstowme coboit 20 MoHodUNaMeHTOB U3
HENIOHOBBIX HUTEN Pa3NIMYHOr0 AMAMETPA, 3aKpeNsieHHbIe Ha
MAACTMKOBBIX PyYKax. IKCNEPUMEHT HaUMHAM C MOHObMNa-
MeHTa C MapKupoBKoK 4.31. B cnyyae ecnm nocne 5-KpaTHoro
MPUKOCHOBEHMS HET 0TBETa, NOCNeA0BaTeNbHO Nepexoaunm
K cnepytoLleMy MoHOGMNaMeHTy ¢ bonbLuen cunoid. TecT 3a-
KaH4MBanM Npy LOCTUXEHWUM QuUNaMeHTa C MapKMUpOBKOiA 5.18
nnbo yepes 4 TeCTUPOBaHMS MOC/IE NEPBOrO NONOXKUTENBHOTO
otBeTa. Onpepensnu 50% nopor oTAepruBaHus nanbl Npu no-
Ce0BaTeIbHOM YBESIMYEHUM U YMEHBLLEHUM CUMbI CTUMYNA
¢ ucnonb3oBaHneM Metona UP-AND-DOWN [15].

PaccuutbiBanu nokasatens 50% nopora boneson peak-
Lmn no popmyne:

10%+ K8
Ak = To000

rae X; — 3HadyeHne BeNMuMHbl (MHANBHOMO BONOCKA
Opes (B log emmHuuax); K — CcTaHAapTHOE 3HayeHue
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KoapduumeHTa; & — cpedHee 3HaueHMe pasHULbI Mexay
ctumynamu (B log eamHMLaXx).

OueHKa TepMUYECKOM asuI0AUHUM

N3y4yeHne TepMuyecKkon (XonoL0BOM) annofnHAM NPoBo-
Avnu ¢ nomolubto npubopa Hot/Cold-plate npu oxnamaeHun
nnactukbl fo 5°C. B paHHOM TecTe B TeuyeHue Bcero Bpe-
MEHU HabmoeHNs YUNTbIBANM Nepuog (2 MUH), B KOTOPbIN
YKMBOTHbIE BbIAEPMBAIOT XOJI0AHYI0 TEMMNEPATYpY, ONMpasch
BCEMM KOHEYHOCTAMU Ha oxnaxeHHblii non [18].

KputepueM aHanbretmyeckoro addekra cuutanm cra-
TUCTUYECKU 3HAYMMOE YBENIMYEHWE BPEMEHW YAepHaHus
KOHEYHOCTM Ha NiacTuHe Moj, BIMSHUEM UCCNeLyeMbIX Be-
LLeCTB B CPaBHEHMM C Fpynnoi KoHTpons. CTatucTuyeckyto
3HauYMMOCTb PasfIMYNUiA PaccuMTLIBaNM Ha OCHOBE ABYX(haK-
TOPHOr0 AMCNEPCMOHHOrO aHanu3a (2 way ANOVA, p <0,05).
MocTpoeHue rpadmKoB M MaTeMaTUYECKME pacyeTbl BbIMoJ-
Hsm B Komnnekce 0 GraphPadPrism 8.

U3yyeHne aBepCcUBHOM aKTUBHOCTU

JKcnepuMeHT BbINOAHAM Ha 20 Benbix Mbllax-caMuax
Mo crenytoLLelt cxeMe.

B 1-n neHb — 3KcnepuMeHTasbHble MBOTHbIE NMOMe-
LLATCA B YCTaHOBKY, pPa3fie/leHHyl0 Ha ABE KaMepbl, OT-
JIYHbIE MO BU3YaslbHbIM UM TaKTWMIbHBIM MPU3HAKaM, Ha
20 MuH Kaxpoe be3 orpaHuYeHWn Ha nepemeLluenmne. OuK-
CUpyeTCcA OJIMTENIHOCTb HaXOXAEHWA B Kawpon obnactu.
PaccunTbiBaeTCcA NpOLIEHT BPEMEHU HaX0XAEHWS B KawoM
obnactu.

Co 2-ro no 9-1 LHU — XKMBOTHOMY NPoBOAUTCS B/O MHB-
EKLMA UCCTIeayeMoro CoeiMHeHus (B fo3e 5 Mr/Kr) unm pac-
TBOpUTENS B PaBHOBEPOATHOW MOCNeA0BaTeNbHOCTH, Nocne
4ero OHO MOMELLAETCS B COOTBETCTBYHLLYH KaMepy, BbIXOA
B [pYrylo npu 3T0M orpaHuumsaetcs. uBoTHoe HaxoamTcs
B ycTaHoBKe B TeyeHue 30 MMH, noc/e Yero BO3BpaLLaeTCs
B KJETKY.

Ha 10-1n peHb — penctusa aHanormykbl gHio 1. Coepm-
HeHus, obnajatlume aBepCUBHOW aKTMBHOCTbIO, [LOMKHbI
CHWXaTb MPOLEHT BPEMEHU HAXOM[EHUS B BbIOpaHHOM 06-
nactvt Ha 10-1 AeHb 3KCNepUMEHTa B CPaBHEHUM C MPOLIEH-
TOM Ha 1-i feHb.

CTaTUCTMYeCKYH 3HAYMMOCTb PasfIMiKiA paccyMTLIBaNIW Ha
0CHOBe ABYX(aKTOPHOro AWCMEPCHOHHOMO aHanu3a (2 way
ANQVA, p <0,05). MocTpoeHue rpaduKoB 1 MaTeMaTM4ecKue
pacyeTbl BoinosHAM B komnnekce 10 GraphPadPrism 8.

PE3Y/IbTATbI

Comatuyeckas 6onb

Ha puc. 1 npencraeneHo OTHoCUTENbHOE W3MeEHeHWe
ANUTENBHOCTM NAaTEHTHOTO Mepuofa peakuuu, Bbi3BaHHOE
BBEJEHUEM UCCTIeyeMbIX COEAMHEHMI. 3a Hayano oTcyeTa
MPUHUMANUCh pe3ynbTaTbl KOHTPOMbHOW rpynmbl. [laHHbie
OIS npenapaTa CpaBHeHUs MoJlyyeHbl U3 nybaukauum [14].
MpenctaBnseTcs HEOOXOAMMBIM OTMETUTb, YTO MOJTyYeHHbIE
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Puc. 1. CpaBHeHWe OTHOCUTENIBHOTO U3MEHEHUS BJIUTENIBHOCTU NaTeHT-
HOro Nepuofia UCCeLyeMblX COeAMHEHUI C MpenapaTtoM CpaBHEHMS.
Bce uccnepyeMble coeiHeHUs CTAaTUCTUYECKM 3HAYUMO OT/IMYANIUCL OT
rpynnbl KOHTPONS.

Fig. 1. Comparison of relative changes in latency period for test com-
pounds and reference drug. All test compounds showed statistically sig-
nificant differences compared to the control group.
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Puc. 2. /3meHeHue konuyecTBa bonesbix peakumi B | u Il pase. OTHO-
CUTENbHbIE 3HAYEHNS: *Pasnums CTaTUCTUYECKW 3HAUMMbl OTHOCUTENb-
HO TPYNMbl KOHTPONSA; *Pasnnums CTaTUCTUYECKM 3HAUUMbI OTHOCUTESTBHO
npenapaTa cpaBHeHus. [laHHble [4JiA npenapaTa cpaBHeHus u PY-1205
B3ATbI U3 UCTOYHMKA [3].

Fig. 2. Changes in pain response counts in phase | and phase Il. Rela-
tive values are shown: *statistically significant differences compared to
the control group; *statistically significant differences compared to the
reference drug. Data for the reference drug and RU-1205 were obtained
from [3].

pesynbTaThl CTAaTUCTUYECKM 3HAYUMO OT/IMHANUCL OT rpyn-
Mbl KOHTPO/IA, O[{HAKO CTAaTUCTUYECKU 3HAUUMbIX Pa3finumii
MeX Ay rpynnamu obHapyxeHo He bbino.

BocnanutenbHas 6onb

Ha puc. 2 npeactaBneHo oTHocuTeNlbHOE M3MeHeHue (A%)
KonnyectBa boneBbix peakuni B | v Il dase, Bbi3BaHHOE BBe-
LEHMEM UcCreflyeMbIX COefiHeHMIA. 3a Hayano oTcyeTa npu-
HWUManUCb pe3ynbTatbl KOHTPOSIbHOM rpynnbl. CornacHo nuTe-
paTypHbIM AaHHBIM, B JaHHOW MOJENW CHUMEHME KONIMYeCTBa
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peakumi B | dha3e xapaKTepHO A aHECTE3NPYHOLLMX COeam-
HEHWUH, CHWXeHMEe KoninyecTea peakumii Bo Il gase — png
MPOTMBOBOCMANMTENBHBIX CPEACTB, B TO BPEMS KaK 0MMOMAHbIE
aHanbreTVKU AOMKHbI OKa3blBaTb BNMAHWE Ha 0be dasbl [17].

HeliporeHHas 6onb

WccnepoBanus nposoaunu B 2 3Tana: Yepes 7 M yepes
14 pHelt nocnie MOAENMPOBAHMA NaTONOMMM 4151 OLEHKY Npo-
rpeccupoBahus. Ha puc. 3 npeactaBneHbl rpaduky, oTpaxa-
foLume n3MeHeHus nopora 605ieBoM peakuMn U NaTeHTHOro
nepuoaa yoepaHus NoBpexAeHHON KOHEYHOCTH Ha X0Nog-
HOM MNacTUHe B 3aBUCMMOCTW OT BPEMEHM U BBEJEHHbIX CO-
e IUHEHMI.

M3y=|e|-me aBepCMBHOFI dKTUBHOCTU

C uenbio U3y4eHuUs BbIpaXKEHHOCTH aBepCUBHOIO 3 deKTa
OLieHMBanach ANUTENbHOCTb HAaX0XAEHWUS KMBOTHOMO B TOVA
WM MHOI Kamepe. B nepBbIii AeHb UCCNe0BaHNUSA KUBOTHbIE
npeanoyMTany HaxoauTCs B KaMepe, KOTopas 3aTeM B X04e
0by4eHus Obina cyyanHbIM 06pa3oM BbibpaHa Kak accoum-
WpOBaHHas C BBELEHWEM PACTBOPUTENIS, MPUYEM PasNnuns
B A/MTENIHOCTM MepuoAa Oblnn CTaTUCTUYECKM 3HAYMMBbI
(puc. 4).

10- a -
. =1 KokponsHas rpynna / Control

8- T i =3 PY-1205/ RU-1205
i » =3 BIF-70

- * g BF7)

=T

67 e [abanenun / Gabapentine
27 mm Mopow / Morphine
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OBCYXAEHUE

PaHee npoBepgeHHble uccnegoBaHus [5] nokasamu, yto
coegmHenust BIF-70 v BIF-72 nposBnstoT CBOWCTBA, XapaK-
TepHble s OMUOMAHbBIX aHaNbreTUKOB. Bce uccnefoBaHHble
COEAMHEHNS MPOSIBUNM BbICOKYH) aHaNbreTMYeckylo aKTuB-
HOCTb, CpaBHMMYLO ¢ MopduHOM K PY-1205 (B paBHbIX A0-
3MpOBKax) B MOLENM TEPMUYECKON COMaTUYecKom bonu, cTa-
TUCTUYECKU 3HAYMMO YBENIMUMBASA [JIUTENBHOCTb JIATEHTHOMO
nepuoja, YTo XapaKTepHO A OMMOMOHBIX aHasbreTUKOB.

B Mopenu BocnanutensHoi 6onm BIF-70 cratuctnyecku
3HauMMo nopaenseT bonesble peakuuu B | dase Bocnanu-
TeNIbHOr0 OTBETA, NPEBOCXOASA MO YPOBHIO aKTUBHOCTM Oy-
TopdaHon u PY-1205. Bo Il ¢pa3e coeanHeHne cTaTucTYecKu
3HaUYMMO CHUKANO KONMYeCTBO DONEBLIX peaKLmii B CpaBHe-
HWAW C TPYNNON KOHTPONSA Ha YpOBHE Npenapata CpaBHEHMS
1 PY-1205. MopobHoe coueTaHne aheKTOB xapaKTepHO Ans
BELLeCTB C OMMOWAEPrUYecKOi aHanbreTMYecKonm akTUBHO-
ctblo. CoepuHenme BIF-72 B Mopenu BocnanutensHoit 6o
He MPOSBUNIO CTAaTUCTMYECKM 3HauMMmoro 3ddekTa B | dase
BoneBoro oTBeTa, OLHAKO CTATUCTUYECKW 3HAYMMO CHUXKa-
no KonuyectBo 6oneBbix peakuumit Bo |l dase, npeBocxoas
ocTanbHble rpynnbl. [TogobHbIM 3QEKT XapaKTepeH cKopee

60 * b,
I * , ¢ = Kouponsias rpynna / Control
b =3 PY-1205 / RU-1205
40 =3 BIF-10
=2 BF-72

= [abanenmut / Gabapentine

~
=]
1

Plate retention time, s

mm Mopdw / Morphine

Bpems yziepaita Ha nnacTuwe, ¢ /

=}

T 71 71 71 714 714 T 71 71 71 714 714
Iuu [ Days Luu [ Days

Puc. 3. V13ameHenue 6oneBoii (a) 1 TeMnepaTypHoii (b) 4yBCTBUTENLHOCTW Ha pasHbiX 3Tanax UCCef0BaHUA Noj AeACTBUEM U3y4aeMblX COEAMHEHWH.
*Pasnnuma CTaTMCTUYECKM 3HAYMMbI OTHOCMTESIBHO MOKa3aTesieil rpynMbl KOHTPOSis B COOTBETCTBYIOLUMA [€Hb; “pasnnuma CTaTMCTUECKM 3HAUMMbI
OTHOCUTENbHO NOKasaTeslelt Npernapara CpaBHeHWUs! B COOTBETCTBYIOLLUMIA AeHb.

Fig. 3. Changes in pain (a) and thermal (b) sensitivity at different stages of the study under the influence of test compounds. *Statistically signifi-
cant differences compared to the control group on the corresponding day; *statistically significant differences compared to the reference drug on the
corresponding day.

* a * b
_ 807 — 1000 -
< — < i | | 1 —
2o f0 Day | - W Day |
E—g 400 - et 10/ E"-g 600 7 m Jetb 10/
58 Day 10 ] _ Day 10
SE SE M0
87 204 £
S S 200
= = (
[] = T T [] - T T
Kamepa, accouymposat- Kamepa, accoympoax- KaMepa, accouwvposat- Kamepa, accouympoBat-
Hasi C pacTBopuTENeM /  Has C BeLLeCTBOM / Has C pacTBOpUTENeM /  Has C BeLLecTBOM /
Solvent-associated  Compound-associated Solvent-associated  Compound-associated
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Puc. 4. V3MeHeHus onuTenbHOCTM NpebbiBaHWS XMUBOTHOTO B Pa3fMYHbIX KaMepax ycTaHoBKM Ha 1-i 1 Ha 10-11 feHb obydyeHus Ha GoHe BBeLEHUS
coeanHenus BIF-70 (a) unu coeamHenmns BIF-72 (b). *Pa3nnuua yKasaHHbIX rpynn cTatucTuyecku 3Hauumbl (Two-way ANOVA, p <0,05).
Fig. 4. Changes in duration of animal presence in different chambers of the apparatus on day 1 and day 10 of training following administration of com-
pound BIF-70 (a) or of compound BIF-72 (b). *Statistically significant differences between the indicated groups (Two-way ANOVA, p <0.05).
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LN HECTEPOMAHBIX MPOTUBOBOCMANMTESNbHBIX CPEACTB, YEM
ANS ONMMOMOHBIX aHaMbreTMKOB.

B Mopenu Heponatuyeckon 6onm coeamHenne BIF-70
CTaTUCTMYECKM 3HAUMMO YBENMYMBAET NaTEHTHbIN Mepuos
peakuuu B TecTe TEPMUYECKOW runepanre3vu, a Takxe no-
Kasaresb Agy, Yepes 14 [Helt nocie MofeNMpoBaHmMA nato-
norum, npuyeM 3dQeKT NposBAseTCA Ha YPOBHe Npenapara
CcpaBHeHWs MopduHa B aHanornyHoi fo3suposke. OTcyTCTBYE
BbIPaXXEHHBIX 3PMEKTOB Ha 7-i feHb Nocne onepaumn xa-
PaKTepHO 1 518 MopduHa, u ansa BIF-70. Kpome Toro, BIF-70,
KaK 1 Mop(WH, CTaTUCTUYECKM 3HAUMMO YCTYNaeT Mo YPOBHIO
aKTMBHOCTM rabaneHTuHy u PY-1205. CoeamHenue BIF-72
B 3TOW MOZeNM NPosBUNO CBOI IQPEKT TONBKO B TECTe TaK-
TUNMbHOW annoAuHWKM, OfHAaKO, BO-MEpPBbIX, CTaTUCTUYECKM
3HauMMO NpeBOCX0AuN0 MopduH, a BO-BTOpbIX, 3(PdeKT
nposBAANCA M Ha 7-1, U Ha 14-ii aeHb nocne onepaumu. Tem
He MeHee N0 YPOBHI0 aKTUBHOCTW COEAMHEHWE YCTynano ra-
baneHTuHY 1 PY-1205.

AHanbreTuyeckas aKTMBHOCTb MCCEYEMBIX COEANHEHMI
Mo cBoeMy Npodulo COOTBETCTBYET ONMOMAHBIM aHaNbreTH-
KaM, CPaBHMMbIM M0 YPOBHK aKTUBHOCTU C MOPGUHOM WIK
LaXe NpeBOCXOASALLMM ero B HEKOTOPbIX CIy4yasiX.

Yto Kacaetcs BblpaXKeHHOCTW noboyHoro 3ddekTa, To
BBeAeHue coeavHenmnsa BIF-70 B Teuenne 8 aHel npuBoau-
710 K MCYE3HOBEHWUIO Pa3fnymiA B TUTENIbHOCTU NpebbiBaHus
B pa3HbIX KaMepax ycTaHoBKM — Ha 10-i1 AeHb aKcnepuMeH-
Ta [UMTENIBHOCTb HaX0XAEHUS XUBOTHBIX B 06enx Kamepax
MPaKTUYECKU He pasfinianack, Y4To MOXET CBUAETENbCTBOBATh
0 MOAKPENNALLEM UM 3UPOPUYECKOM JEelCTBUM UcCreay-
eMoro coefiHeHuns. [lns noBefeHUs HMBOTHbIX, BXOAMBLLNX
B rpynny BIF-72, B nepBbii LeHb 3KcnepuMeHTa bbiin xa-
PaKTEPHbI CXOXME TEHLEHLWW, KOTOpble COXPaHANNCL W Ha
10-# peHb. To ecTb BBeAEHWE COEAMHEHUS B TeUeHMe 8 fHen
He Bbl3bIBaJI0 CTATUCTUYECKN 3HAUYNMBIX U3MEHEHWIA B Npes-
MOYTEHUM MECTa, Ha OCHOBAHUM YEr0 MOXHO BbIABUHYTH
npeanooxeHne 0b OTCYTCTBUM y JAHHOTO BeLLEeCTBa aBep-
CMBHOTO UMM 3(OPUYECKOTO LENCTBMS.

[laHHble pe3ynbTaThl MOXHO CPaBHUTL C pe3ysbTaTaMi,
MoNYYeHHbIMU AN cneuuduyecKoro Kanna-onMouaHOro
aronucta U-50,488 B nybnaukaumm [22]. Ha puc. 5 MoxHO
BMAeTb, uto Ha 10-i AeHb npenapat cpaBHeHWs dopmupy-
€T CTaTUCTUYECKM 3HauYMMble Pasfinuus, Npu4eM B CTOPOHY
YBENIMYEHNA KONWYecTBa BPEMEHW, MPOBEAEHHOT0 B Ka-
Mepe, acCoLMMpOBaHHOW C BBELEHWEM PacTBOPUTENS, YTO
CBA3bIBAOT C (OPMUPOBAHUEM Y KWBOTHBLIX aBEPCUMBHOMO
addekTa.

C 6onbleit poneii BepoatHoctn BIF-70 npepcraenset-
CA KNacCM4eCKMM OMWUOMAHBLIM aHaNbreTMKOM, CXOAHBIM Mo
YPOBHIO aKTUBHOCTW € MOpdUMHOM W/unu ByTopdaHonoMm, uto
MOATBEPKAAETCSA He TONbKO ero aHanbreTMyeckuM npodu-
fleM, HO U MOLKPennsowWwyM AeicTBMEM B TecTe MpeAano-
yTeHus MecTa. B T0 e BpeMs npodunb aktuBHocTM BIF-72
Bnvxe K MpoTMBOBOCMANMTENbHBIM NpenaparaM, XoTa U He
COOTBETCTBYET UM B MOJIHOWA Mepe. 3T0 MOXeT bbiTh cBA3a-
HO C TeM, YTO AJ1s HEKOTOPbIX arOHUCTOB Kanna-onuouaHbIX
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Puc. 5. 3MeHeHus anuTenbHOCTY NpebbiBaHNUs UBOTHOTO B PasiUyHbIX
Kamepax ycTaHoBKM Ha 1-# 1 10-i aeHb 0bydyeHns Ha GoHe BBELEHMA
K/1aCCMYeCKOro aroHUCTa Kanna-onvoMAHbIX PeLenTopoB C BbIPaeH-
HbIM aBepcuBHbIM 3hdeKToM — coeauHenns U-50,488 [22]. *Pasnu-
UWs YKa3aHHbIX TPYNN CTaTUCTUYECKM 3HauMMbl (TecT MaHHa-YUTHM,
p <0,05).

Fig. 5. Changes in duration of animal presence in different chambers of
the apparatus on day 1 and day 10 of training following administration of
U-50,488, a classic kappa-opioid receptor agonist with pronounced aver-
sive effects [22]. *Statistically significant differences between the indicated
groups (Mann-Whitney U test, p <0.05).

peLenTopoB ObiI0 NOKasaHo nepudepuyeckoe NpoTUBO-
BoCnanuTenibHoe feiicTBue [21], cBA3aHHOE C aKTUBaLUMei
MyD88-3aBucKMOro cMrHanbHOro nyTW, KOTOPbIA cnocob-
CTBYET AAEPHON TpaHCioKauun cybbeamHmubl p65 [19], nH-
rmbupoBaHMeM afeHWUNaTLUMKIashl W, ClejoBaTeNlbHO, CHU-
KEHMEM BbIPabOTKM LMKIMYECKOro afieHo3uHMoHodocdaTta
1 VHaKTUBaLMW NpoTeUHKMHa3bl A [21].

3AKJIIOYEHUE

B Mopenu TepMuyeckoii coMatuueckoi bonm ans co-
eauHeHuii BIF-70 u BIF-72 noka3aHa aHanbreTMyeckas ak-
TMBHOCTb, CPaBHUMast C KITaCCUYECKMM MpenapaTtoM 1 paHee
WCCNIe0BaHHBIM BbICOKOAKTUBHBIM COEAUHEHUEM.

B Mogenu BocnanutenbHoM 6oam aKTMBHOCTb, XapaKTep-
HYI0 NS OMMOMAHBIX aHaNbreTUKOB, NMPOSBUNIO TONBKO CO-
enunHeHue BIF-70, npuyem cTeneHb BblpaXKeHHOCTU 3 deKTa
COOTBETCTBOBAJIA KI1AaCCUYECKOMY aHanbreTuky bytopdaHony
unu npeeocxoamna ero. B To xe Bpems BIF-72 He oka3biBan
BbIPaXEHHOro BO3AE/CTBMS B NepBoii (ase BoCnaneHus, He-
CMOTPSA Ha BbICOKYI0 aKTMBHOCTb BO BTOPOM (a3e.

B Mopenu Heliponatuyeckon 6onm ans oboux coepmHe-
HWI BbIIK MOMyYeHbl HEOAHO3HAYHbIE Pe3ybTaTbl — HECMO-
TPSA Ha HEKOTOpble OTAMYMA OT rpynnbl KoHTpons, u BIF-70,
n BIF-72 3aMeTHO ycTynanu No YpPOBHI aKTMBHOCTW KaK
npenapaTty CpaBHEHUs, TaK M paHee WUCCnefoBaHHOMY CO-
eauHeHunio PY-1205. TeM He MeHee nopo6Hble CBOICTBA Xa-
PaKTepHbl U ANS KNACCUYECKOr0 OMMOMAHOM0 aHasbreTuka
Mop®uHa.

N3y4yeHne aBepcMBHOTO AEICTBUA COeAMHEHWN NOKA3ano,
yto BIF-70 yBenuumBano oiMTenbHOCTb HAaX0XAEHNSA KMBOT-
HOro B Kamepe, accoLMMpOBaHHOMW C BBEJEHWEM BELLECTBA.
B 10 e Bpema BIF-72 He oKa3blBan CTaTMCTUYECKW 3HAuM-
MO0 BSIUSHWSA Ha PErUCTPUPYEMbI NapameTp.
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Takum 0bpa3om, npodunb 06e3bonmBatoLLeli aKTUBHOCTM
Mo3BOASET B AaNIbHENLLMX UCCIeL0BAHMSX MO3ULIMOHMPOBATh
BIF-70 KaK HOBbI HAPKOTUYECKMIA AHAMbIeTUK, B pSALE CITy-
YaeB NpeBOCXOAALLMA CYLLECTBYIOLME Npenaparbl No ypoB-
HI0 aKTUBHOCTY. B cBOI0 04epeab akTMBHOCTb BIF-72 Tpebyet
bonee [eTanbHOrO UccnefoBaHuUs, MOCKONBbKY MOyYeHHbIE
AaHHble M03BONAIOT NPELNOOKUTL HaNMuMe Y HEro Bblpa-
YKEHHON NPOTMBOBOCMNANIUTENbHOM aKTUBHOCTH.

A0NOHUTE/IbHAA UHOOPMALIUA

Brnap, aBTopoB. Bce aBTOpbl BHEC/M CyLLECTBEHHbIN BKIaA B pas-
paboTKy KOHLENUWM, NpoBeAEeHWe UCCEeAO0BaHUsA U MOAFOTOBKY CTaTby,
npoYnn 1 ofo6punn duHanbHYto Bepcuio nepes nybamkaumeit. Bee aBTopbl
BHEC/M CYLLLECTBEHHbIN PAaBHOLIEHHbIN BKITaf.

UcTouHuk dmHaHcMpoBaHus. ABTOpbI 3asBNISOT 06 OTCYTCTBUM BHELL-
Hero GWHaHCMpOBaHWUA NpY NPOBELEHUN UCCNIe0BaHMS.

KoHdnuKT uHTepecoB. ABTOpbI AEKNIapUPYIOT OTCYTCTBUE SIBHBIX U M0-
TeHUMANbHbIX KOHQJIMKTOB MHTEPECOB, CBA3aHHBIX C Myb/MKaLmMen HacTo-
sLLeii CcTaTbu.
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Modeling non-alcoholic fatty liver disease
of different severity
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ABSTRACT

BACKGROUND: One of the priority areas of modern medicine, which unites the interests of various specialists (therapists,
cardiologists, gastroenterologists, endocrinologists), is the study of the pathogenesis and clinical manifestations of non-
alcoholic fatty liver disease, which is widespread and of unconditional social significance. A search for non-alcoholic
fatty liver disease adequate experimental model is of utmost importance for the studies of its etiology and pathogenesis.
To understand all pathogenetic peculiarities of this pathology elaboration of hypercaloric hepatopathogenic diet rich in
carbohydrates model is of utmost interest.

AIM: The aim of the study was to assess biochemical profile changes including antioxidant system significant markers
in rat fructose-induced non-alcoholic fatty liver disease model.

MATERIALS AND METHODS: Two non-alcoholic fatty liver disease model versions were used: a light one — non-alco-
holic steatosis and a severe variant — non-alcoholic steatohepatitis.

RESULTS: Both were characteristic of hilirubinemia, cholesterolemia, lipid peroxidation activation and antioxidation
mechanisms suppression, cytolitic and cholestatic syndromes.

CONCLUSIONS: The extent of metabolic disorders proved to depend on non-alcoholic fatty liver disease model severity.

Keywords: non-alcoholic fatty liver disease; hepatitis; hepatic steatosis; metabolism.
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MoaenupoBaHue HeankoronbHOM XXMPOBOM 60/1€3HU NeYeHH
Pas/IMYHOM CTENEeHU TAXKECTU

T.B. bpyc', A.T. Bacunbes', A.B. Bacunwesa', C.C. Miopsees'?, P.B. Kopabnes',
A.B. banHosa®, N.1. Morunesa', M.10. [laittexo', B.A. Edrpacos’, H.A. Hynenbman',
WJ1. Tanbtharosuy', J1.M. TiomuHa'
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AHHOTALMUA

0O6ocHoBaHue. 0OHUM M3 MPUOPUTETHBIX HaNpaBfIEHWA COBPEMEHHON MefMLMHbI, 00bEeAVHAIOWNM MHTEPEeCh Pa3fNyHbIX
cneuuan1cToB (TepaneBToB, KapaMooroB, raCTPO3HTEPOSIOr0B, 3HAOKPUHOMIONOB), ABSETCA U3y4eHUe NaToreHesa U KIUHK-
YeCKUX NPOSIBNIEHNN HeaKOroIbHOM JKMPOBOM DoNe3HM NeYeHH, KOTOPas LUMPOKO pacrpocTpaHeHa U uMeeT 6e3ycnoBHYI0 co-
LManbHY0 3HAYMMOCTb. [TOUCK afieKBaTHBIX 3KCMEpPUMEHTasbHBIX MOZENEeN HeasIKorosibHOM MpoBO 60Me3HN NeyeHn uMeeT
Ba)KHEMLLEe 3HaYeHMe AN U3yYeHWUs ee ITUOSIOTUM U naToreHesa. [l NOHWMaHUs BCEX NaTOreHeTUYECKUX 0COOEHHOCTEV
[aHHOW NaTonoruv NpeLcTaBnseT UHTepec pa3paboTka MOLENW rMNepKanopyUinHON renaTtonaToreHHon aueTsl, boraToi yrie-
BOJIaMM.

Lenb — oueHKa M3MeHEHUN BMOXMMUYECKOr0 Npoduns, B TOM YMCIE 3HAYMMBIX MApPKEPOB aHTMOKCWIAHTHOW CUCTEMBI,
Ha MOZIeJIN HeaNKOoroJ1bHOM KMPOBOM D0IE3HM NEeYeHH, HAYLIMPOBAHHON (PYKTO30M Y KpbIC.

Matepuanbl U MeTogbl. Vcnonb3oBanu gBa BapuMaHTa MOAESM HeanKorofbHOM MPOBOW OONE3HW NeyeHu: Nerkun —
HeasIKorosibHbli CTeaTo3 U TAMENbI — HeasnKoroJlbHbli CTeaTorenarur.

Pesynbtathl. [Ina 0benx Mogeneii bbinu xapakTepHbl bunmpybuHeMms, xonectepuHeMus, akTMBaLMM NEPEKUCHOTO OKWUCTIe-
HWS IUNULOB M NOJLAB/IEHWNE AHTUMOKCUIAHTHBIX MEXaHU3MOB, Pa3BUTUE LUTOSIMTUHECKOrO WU X0NeCcTaTUHECKOr0 CUHAPOMOB.
3akntoueHue. CteneHb MeTaboNMUECKUX HApYLLIEHWI 3aBMUCENA OT TAXECTU MOAENN HeaNIKoroJIbHOM XMpOBOI 6one3Hu neye-
HY 1 BbiNa MaKCUManbHO BbIPAXKEHHOM Y JKUBOTHBIX C HEAJIKOTOMIbHbLIM CTeaTorenaTuToM.

KnioueBble cnoBa: HeanKorosbHas Xuposad Done3Hb neyeHu; renaTuT; cTeaTos neyeHu; MeTabonmsm.
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ORIGINAL STUDIES

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is a clinical
and laboratory syndrome characteristic of profound lipid
metabolism disorders, morphologically apparent by storage
of lipids within hepatocytes [1]. Nowadays NAFLD besides
being a prevailing hepatic pathology in the world is also a
component of metabolic syndrome [2-4]. Contemporary
classification of NAFLD includes three stages: non-alcoholic
steatosis (NAS), non-alcoholic steatohepatitis (NASH), and
cirrhosis. Excessive lipid accumulation within hepatocytes
occurs due to decreased free fatty acids (FFA) oxidation in
mitochondria as well as increased delivery of FFA into the
liver. Progressive buildup of FFA causes direct damage of
cell membranes, lipid peroxidation (LP) activation, oxidative
stress, chronic inflammation (NASH), collagenogenesis and
progressive fibrosis.

Recently screening studies in Russia have yielded 27% of
people with NAFLD; 80% of these patients had NAS, 17% —
NASH and in 3% cirrhosis was revealed [5]. Up to 80% of all
cirrhosis cases in Russia are directly caused by NAFLD [6].
Manifestations of NAFLD and metabolic syndrome are found in
30% of all therapeutic patients in Russia [7]. Increased NAFLD
rates directly correlate with elevated cardiovascular and en-
docrine pathology [8—10]. NAFLD rates constantly grow due to
current tendencies in diet and sedentary lifestyle [11].

Lack of effective methods of NAFLD treatment and pro-
phylaxis results from inadequate understanding of its eti-
ology and pathogenesis. Although liver biopsy can produce
evidence of NAFLD progress it's impossible to use it in all
patients [12]. Hence the test-systems reproducing various
components of NAFLD pathogenesis in in vivo experiment
model should focus at profound studies of laboratory blood
parameters.

Aim — to study biochemical blood parameters and the
antioxidant system changes in two most popular fructose-
induced NAFLD model in rats.

MATERIALS AND METHODS

Prior to the experiment, the study plan, standardized op-
erating procedures and accompanying documentation were
subjected for ethical review and subsequently approved by
the Local Ethical Committee of the Ministry of Health of Rus-
sian Federation.

The study involved 100 male albino rats with body mass
220-240 g divided into 3 groups:

1. Controls (n=12), intact healthy animals tested for ref-
erence blood parameters. They were fed with standard food
rations and had free access to drinking water;

2. “Liver steatosis” (n=44), rats that were fed with stan-
dard rations identical to those of the controls but received
10% fructose solution instead of drinking water.

3. “Steatohepatitis” (n=44), rats that throughout the
entire study were fed with food briquettes consisting of
21% protein, 5% animal fat, 60% fructose, 8% cellulose,
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5% minerals and 1% vitamins. This routine was shown in our
previous morphologic studies to cause in 3—4 weeks severe
hepatic fibrosis [13].

Blood samples (6 ml) were collected into vacutainers
through a transcutaneous heart puncture the animals be-
ing subsequently euthanized. Samples from control animals
were taken on the first day of the experiment and from the
rats of “Liver steatosis” and “Steatohepatitis” groups — on
the 21st, 28th and 37th day of the experiment.

Blood biochemical studies were performed by conven-
tional methods and included glucose concentration (Glu),
total plasma proteins (TProtein), total bilirubin (TB) and di-
rect bilirubin (DB), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), lactate dehydrogenase (LDG), base
phosphatase (BP), homocysteine (HC), total cholesterol (TC),
triacylglycerides (TAG) levels. LP intensity and the state of
antioxidant system was evaluated by blood catalase, super-
oxide dismutase (SOD) and malonic aldehyde (MDA) levels.

Histological examination was carried out by light mi-
croscopy, hematoxylin-eosin staining, magnification 20x.
A different degree of severity of morphological changes in the
experimental groups was revealed. All experimental groups
share signs of fatty degeneration of hepatocytes.

All the results were statistically processed with the help
of SPSS for Windows 13.0 package. All the resulting data
are presented as mean + mean error (M+SE). Cholmogorov—
Smirnov criterion was used to determine the character of
data distribution. Student t-criterion was used to compare
the mean values of independent samples in case of normal
distribution and Mann—-Whitney U-criterion — in case of dis-
tribution different from normal. Dispersion ANOVA analysis
was used to compare mean values of dependent samples
(in case of normal distribution); p <0.05 (95% or higher prob-
ability) was considered to be valid difference level which is
standard for biomedical experiments.

RESULTS AND DISCUSSION

The lethality rate can be used as an integral parameter
for the assessment of pathologic process severity and the
intensity of the studied models. The high-carb diet (60% of
fructose by mass) saturated with lipids caused fast develop-
ment of pathologic processes in cardiovascular system yield-
ing 32% lethality rate by the end of the experiment (37th day).
The exact cause of death (acute cardiovascular insufficiency)
with minimum changes of internal organs was substantiated
only in two out of 14 deceased animals from “Steatohepatitis”
group. “Drinking” model of NAFLD causes slower moderate
changes of liver functioning (NAS). Therefore, two deaths in
this group must rather be due to individual peculiarities than
directly associated with hepatic lesion.

The assessment of biochemical blood parameters of ex-
perimental animals characterizing the state of the liver also
confirms the validity of fructose-induced NAFLD model. Con-
siderable discrepancy in the dynamics of these parameters
between groups with different severity of the process was
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revealed. Hepatic functions in “Steatohepatitis” group were
much deeper impaired than in “Liver Steatosis” one: pigment
and lipid metabolism disorders as well as cytolytic and cho-
lestatic syndrome and hyperhomocysteinemia in the former
group were much more severe than in the latter.

Starting from day 21st the animals from “Steatohepatitis
group displayed total bilirubin blood plasma concentration
increase due to direct bilirubin fraction that demonstrated
a valid constant increment during the entire experiment
(p <0.01). This increment to appears to reflect a progressive
hepatic dysfunction alongside steatohepatitis development.
The absence of statistically valid parallel increase of total
bilirubin blood concentration during the entire experiment in
comparison to control group (p=0.363) confirms this thesis.

Liver steatosis unlike steatohepatitis had caused moder-
ate impairment of pigment metabolism with slow but reliable
total bilirubin blood concentration increase (p=0.045) without
substantial fluctuations of direct bilirubin concentration testi-
fying to mild hepatocytes dysfunction development.

BP blood levels in “Steatohepatitis” group demonstrated
a reliable moderate increase in comparison with the control
group (p <0,001) which is a cholestatic syndrome biochemical
marker. Glucose levels in “Steatohepatitis” group grew slow-
ly during the experiment and demonstrated a valid difference
with control (p=0.015), while Glu levels in “Liver Steatosis”
group did not differ statistically from those in the control
group. (Fig. 1). Homocysteine blood concentration increase,
an important hepatic and endothelial dysfunction marker was
statistically valid in “Steatohepatitis” group (p=0.001) but not
in “Liver steatosis” one.

Fatty liver dystrophy in both experimental models as-
sessed in the present study is based on profound metabolic
disorder with hypercholesterolemia and hypertriglyceridemia.
(Fig. 2) Total cholesterol blood concentration in “Steatohepa-
titis” group increased considerably in comparison to control
from the very beginning of the experiment (p <0.001) with
a parallel even more substantial rise of TAG blood levels
(p<0.001); TAG/TC ratio increasing from 0.53 on day 21 up to
9.79 on the 37th day (TAG/TC ratio in control group was 0.52).

= Control = Liver steatosis = Steatohepatitis

&

Ik

1C TAG 6lu HC

Fig. 1. Total cholesterol (TC), triacylglycerides (TAG), glucose (Glu) and
homocysteine (HC) level changes (mmol/L) in rats with liver steatosis
and steatohepatitis.

Puc. 1. [IuHamuka ypoBHeii oblwero xonectepuHa (0X), Tpurnuuepu-
noB (TT), rntoKosbl M roMoumuctenHa (Hcy) y Kpbic ¢ HeanKorosbHbIM
CTeaTo30M W cTeatorenatuToM (MMosb/n)
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The rats in “Liver steatosis” group also demonstrated an
increase of TC and TAG blood levels. (Fig. 2) However, the
increase was slower and not as high as in “Steatohepatitis”
group (TC: p=0,003; TAG: p=0.002). TAG/TC ratio in this group
changed from 0.46 on day 21 to 0.67 on the 37th day of the
experiment.

The analysis of data on the activity of cellular enzymes
characterizing cytolytic liver impairment in blood of animals
with steatohepatitis (ALT and AST) had revealed a synchro-
nous reliable increase reaching a statistically valid level of
difference in comparison to the control group from the very
beginning of the experiment (ALT: p <0.01; AST: p <0.01), with
a continuous increment during the entire experiment. (Fig. 2)

Hepatic transaminases activity in “Liver steatosis” group
demonstrated a slow increase. It was only on the 37th day
that they have reached statistically valid difference from the
control group (ALT: p=0.001; AST: p=0.002). Cytolytic syn-
drome intensity in case of steatosis was much lower which
was confirmed by a lower ALT and AST level in the animals
of this group in comparison with “Steatohepatitis” group
(AST level lower by 8,5 IU/l (p=0.011), ALT level — 13,4 1U/L
(p=0.004)). (Fig. 1) This fact confirms validity of two chosen
NAFLD models of varying severity.

LDG blood levels in “Steatohepatitis” group demonstrated
a reliable moderate increase (p <0.001). LDG blood levels in
“Liver steatosis” group did not substantially differ from those
of the control animals. Comparison of mean LDG blood lev-
els in “Steatohepatitis” and “Liver steatosis” groups revealed
that LDG values in rats with liver steatosis were reliably
lower by 13.4 IU/l than in the animals with steatohepatitis
(p=0.026).

Serious metabolic disorders accompanying the develop-
ment of NAFLD in experimental animals were reflected by
biochemical blood plasma changes causing lipid peroxidation
and considerable antioxidant system depression. These dis-
orders were represented by a progressive increase of MDA
blood concentration in both NAS and NASH models with a
parallel decrease of basic antioxidant system enzymes acti-
vity (catalase, SOD). (Table 1)

= Control Liver steatosis = Steatohepatitis 1887
0 154 1748
==

150

88,1

100

90

= = =

0
LDG

Fig. 2. Alanine aminotransferase (ALT), aspartate aminotransferase (AST)
and lactate dehydrogenase (LDG) level changes (IU/l) in rats with liver
steatosis and steatohepatitis.

Puc. 2. [luHaMuKa ypoBHel anaHuHaMuHoTpaHchepassl (AJT), acnapTa-
TaMuHoTpaHcdepasbl (ACT) u naktataernaporenassl (JIAI) y Kpebic ¢ He-
anKoroNbHbIM cTeaTo3oM U cTeatorenatutoM (ME/n)
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Table 1. Antioxidant system enzymes activity and peroxidation intensity in rats with two NAFLD models (M+SE)

Tabnuua 1. AHTMOKCUAAHTHas CCTEMA M aKTMBHOCTb NEPEKUCHOMO OKMUCIEHIS IMMEOB Y KpbIC Npy MoaennpoBaHu HAMBI pasnnyHoit ctenenm TsikecTn (M+SE)

Groups Day O'f the ) Biochemical parameters

experiment S0D, IU/ml Catalase, mmol/L MDA, mmol/L

Control 0 12 6,8:0,10 0,18+0,01 10,30,14

21 12 5,9+0,191 0,150,01 16,6+1,441

“Steatohepatitis” 28 10 5,740,151 0,110,011 23,1+2,081

37 12 4,90,231 0,090,011 31,843,631

21 15 6,2+0,26 0,1510,01 14,5£0,74

“Liver steatosis” 28 15 5,9+0,071 0,15+0,01 17,9+0,901
37 16 5,50,101 0,130,011 19,9+0,281,2

Note. *Difference from control is valid (p <0.05); **difference from “Steatohepatitis” is valid (p <0.05).
[Mpumeyarue. Pa3Huua ¢ KoHTponeM aoctoepHa (p <0,05); **pasHuua co «cTeatorenatutoM» goctosepHa (p <0,05).

MDA blood concentration in “Steatohepatitis” group grew
quickly and reliably (p<0,001) from the very beginning of the
experiment reflecting increased lipid peroxidation (table 1).
The intensity of LP in the rats from “Liver steatosis” group
was way lower than in the animals with NASH: MDA blood
concentrations in rats with NAS grew slowly but by the end
of the study (day 37) MDA mean value statistically higher
by 9,6 mmol/l than in the control group (p=0.001) although
lower by 11,9 mmol/l than in rats with NASH (p=0.001).

Parallel to lipid peroxidation activation in both experimen-
tal groups basic antioxidant system enzymes (SOD and cata-
lase) considerably decreased their activity. SOD blood activity
in “Steatohepatitis” group demonstrated a precipitous drop
(p <0.001) with a synchronous decrease of blood catalase
concentration from the very beginning of the experiment
(p=0.001).

The same enzymes' blood activity in “Liver steatosis”
group decreased slower (SOD: at 28th day (p=0.002); cata-
lase: at day 37th (p=0.009)) and not as substantial.

In the experimental group “Liver steatosis”, large drop-
let fatty degeneration is observed, which is characterized
by the presence of large lipid droplets in the cytoplasm of
hepatocytes with a displacement of the nucleus to the cell
periphery. (Fig. 3)

Signs of liver tissue degeneration are most pronounced
in the “Steatohepatitis”. (Fig. 4) Signs of balloon dystrophy,
apoptosis of hepatocytes are noticeable in comparison with
the control (Fig. 5) and the “Liver steatosis” group. Small
droplet fatty degeneration was revealed: there are a lot of
small lipid droplets in hepatocytes, the nucleus is located
in the center of the cell. Hepatocytes are also found in a
state of balloon dystrophy. Focal centrilobular necrosis often

NN AR e

b, hematoxylin-eosin 40x.
Puc. 3. Tuctonornyeckne nsMeHenus B rpynne «Creatos», oKpacka re-
MaTOKCUIIMHOM M 303uHOM: @ — x10; b — x40,

Fig. 4. Histological changes in “Steatohepa

10x; b, hematoxylin-eosin, 40x.

Puc. 4. Tvctonornyeckve usMeHenus B rpynne «Creatorenatut», okpa-
CKa reMaToOKCUIIMHOM M 303UHOM: @ — x10; b — x40.

Fig. 5. Histological changes in Control group: a, hematoxylin-eosin, 10x; b, hematoxylin-eosin, 40x.
Puc. 5. Tuctonornyeckve uameHeHus B rpynne «KoHTponib», OKpacka reMaToKCUIMHOM U 303UHOM: @ — x10; b — x40.
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develops with small droplet steatosis. Hyaline bodies of Mal-
lory are detected with different frequency. The inflammatory
infiltrate inside the lobules contains neutrophils, lympho-
cytes, and histiocytes.

The used models of steatosis and steatohepatitis were
characterized by the development of fatty liver in experimen-
tal animals, bilirubinemia, cholesterolemia, activation lipid
peroxidation and suppression of antioxidant mechanisms,
cytolytic and cholestatic syndromes. The severity of meta-
bolic disorders depended on the severity of the disease being
modeled.

The applied high-carbohydrate (60% fructose of the to-
tal feed mass — the “Steatohepatitis” group) and lipid-rich
diet leads to the rapid formation of pathological processes
(5 weeks) compared to other models used [14—16]. However,
there is a formation of serious pathological conditions of the
cardiovascular system and liver of rats, which is confirmed
by 30% lethality of animals at the time of completion of the
study (day 37). No mortality has been reported in studies by
other authors [17-19].

Analysis of the activity of markers of the cytolytic syn-
drome in the blood of experimental animals (ALT and AST)
revealed the fact of a simultaneous, moderate increase
in their activity, which was significantly pronounced in
groups with steatohepatitis (by 34.3% and 27.3%, respec-
tively). In studies by other authors, high levels of ALT and
AST in the experimental groups were similar to our data
[20-23].

It is believed that the pathogenesis of NAFLD is based on
a severe imbalance of lipid metabolism with the formation
of hypercholesterolemia and hypertriglyceridemia [24, 25].
In our studies, on the 37th day of observation, the level of TG
in the Steatohepatitis group became 300% higher than in the
Control group. This is somewhat higher than in the experi-
ment by Ackerman Z. [17]: on the 35th day of observations,
the indicator increased by 223%. The TC level increased by
167% by the end of the experiment, while in the studies of the
same author this indicator increased by 89% [17].

Metabolic disorders of the animal body accompanying the
development of NAFLD in our studies lead to a decrease in
the activity of the antioxidant system of the body and activa-
tion of LPO [26]. This is reflected in a progressive increase in
the level of MDA in the blood of rats in both models of NAFLD
and a decrease in the content of the main antioxidant en-
zymes (catalase, SOD), which is comparable with the results
of studies by other authors [27]. Pereira et al. and Mendez et
al. a significant decrease in the level of antioxidant enzymes
SOD and catalase was also observed against the background
of NAFLD [28].

CONCLUSIONS

Both of the studied NAFLD models caused disorders
of hepatobiliary, endocrine and cardiovascular systems.
The intensity of these disorders proved to depend on the
severity of the model utilized and was maximum in case

Tom 16,N°1,2025

DOl https://doiorg/1017816/PED16169-78

Meavatp

of the toughest one (60% of fructose in diet — “Stea-
tohepatitis”) and less grave in case of a lighter model
(10% fructose solution instead of drinking water —
“Liver steatosis”).

High enough lethality rates in both NAFLD models con-
firm adequate severity of both as well as direct correlation
of dysmetabolic changes and compensatory mechanisms’
disorders.

Hepatic functions proved to be impaired in rat steatohep-
atitis model to a much greater extent than in case of liver
steatosis; this difference was manifested in more serious
symptoms of pigment and lipid metabolism disorders, cyto-
lytic and cholestatic syndromes, substantial lipid peroxidation
activation and antioxidant system depression.

The results of the study confirm the validity of choice
of NAFLD models varying in severity. The data yielded by
these experiments can be adequately extrapolated on hu-
man pathology for they reflect all components of NAFLD
(hypercholesterolemia, insulin-resistance, metabolic
syndrome).

The present study also demonstrates appropriate-
ness of NAFLD biochemical markers (ALT, AST, TProtein,
TAG, MDA, SOD) for determination of the disease severity
(NAS or NASH) and timely diagnostics and treatment of
metabolic disorders.
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AOMO/JHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHBIN BRI, B pa3pabot-
Ky KOHLienumu, npoBejeHne ucciefoBaHus 1 NOLATOTOBKY CTaTby, MPoUu
¥ ofobpunn GuHanbHyto Bepcuio neper, nydaMKaLmen.

WcTouHuk mHaHcupoBaHus. ABTOpbI 3asiBNAKOT 06 OTCYTCTBUM BHELLHEro
(VMHaHCMPOBaHMs NPY NPOBEAEHUM UCCNe[0BaHUA.

KoHdnuKT nHTepecoB. ABTOpbI LieKNapyupyHOT OTCYTCTBUE ABHBIX U MOTEH-
LiManbHbIX KOHDIMKTOB MHTEPECOB, CBA3aHHBIX C NybAnKaLmeli HacTosLL el
CcTaTbu.

Jtnyeckuin Kommrer. [poToKon uccnefoBaHus bbin 0400peH noKanb-
HbIM 3TU4eckuM KommuTeToM OIBOY BO «CaHkT-leTepbyprekuii rocynap-
CTBEHHbI NeaMaTpUYecKuii MeaMLMHCKMIA yHuBepcuTeT» (N 09/04 ot
11.02.2022).
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OcobeHHoCTH AUWHaMUKU KOMINMOHEHTHOro coCrtaBa
TeéJla Y KYpCaHTOB BO€HHOIro Bysa € pa3jiudHbiM TUNOM
IMOLIMOHAJIBHOI0 UHTEJIJIeKTa
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AHHOTALMUA

060cHoBaHWe. IMOLMOHANbHBIN MHTENIEKT UTPaeT BaXHYI0 Posib B Kapbepe BOEHHbIX CMELMannCToB, B TOM Yucne bnaroaaps
(opMMpoBaHMIi0 CTEPEOTUMOB NOBeLEHNS, afieKBaTHbIX 0bpa3oBaTtenibHoMy npoueccy. DopMupoBaHMe 3MOLMOHANBHO-BOSIE-
BOV Cepbl NPOUCXOAUT B HEPA3PbIBHOW CBA3M C PU3NYECKUM Pa3BUTUEM KypcaHTOB 060€ro nosia Kak OHTOreHETUYECKM, TaK
1 B paMKax 06pa3oBaTesibHOM W HpaBCTBEHHO-BOCMUTATE/bHOM MPOrpaMMbl BOEHHOMO By3a.

Lienb — BbisiBUTL 0CO6EHHOCTW AMHAMMKM KOMMOHEHTHOMO COCTaBa Tesa KypcaHToB BOEHHOIO By3a C pa3HbIM YPOBHEM 3MO-
LIMOHANBHOr0 MHTEJNIEKTA.

Matepuanbl u Metoapl. 06cnefoBaHa cBA3aHHas BbIOOpKa M3 387 KypcaHTOB MYXKCKOrO mnosia U 27 KypCaHTOB JKEHCKOro
nona, B KOTOPYH BOLLIM abUTYpPUEHTbI U KypcaHTbl 2-r0 U 6-ro KypcoB 0byyeHus. /3MepeHue KOMMOHEHTHOrO cocTaBa Tena
MPOBOAMAM C NOMOLLIbIO aHanM3aTopa KOMMOHEHTHOro cocTasa Tena Tanita MC-780 MA. YpoBeHb MHTerpaTMBHOIO Nokasare-
Nl IMOLIMOHANBHOIO MHTENNIEKTa ONpefensnca ¢ MCrnob3oBaHWeM onpocHuKka H. Xonna.

Pe3ynbTatbl. Pesynbtathl uccnefoBaHUs LEMOHCTPUPYIOT MOCTOAHHBIA POCT WHTErPaTUBHOMO MOKa3aTeNs 3MOLMOHANbHO-
0 MHTEJINIEKTa KaK Y HHOLLEH, TaK U y [eBylleK npu obyyeHUn B BOEHHOM By3e. ABUTYpUEHTbI BOEHHOTO BYy3a C BbICO-
KUM 3MOLMOHANbHBIM MHTEJIIEKTOM XapaKTepu3yKTC MEHbLUMMU NOKa3aTeNIMU XKMUPOBOI MacChl U BUCLIEPaNbHONO JKupa.
3Ta Koppenaumus COXpaHAeTCs Ha BCEM NPOTsKEHUM 0byyeHus. Mo Mepe 00yyeHMs NOABNAOTCA TaKKe AOCTOBEpHbIE pas-
JIM4MS MO MBILLIEYHOW Macce. Y AeBYLLEK PasnnuKs, CBA3aHHbIE C 0CODEHHOCTAMM KOMMOHEHTHOMO COCTaBa Tena, bonee Bbi-
PaXEHbI, YEM Y IOHOLLIEHA.

3aknoueHune. AGUTYpUEHTBI BOEHHOTO BY3a C BbICOKMM 3MOLMOHANIbHBIM WMHTESIIEKTOM XapaKTepu3ytoTcs MEHbLUMMMU TMo-
KasaTeniiM1 }KMPOBOM MacChl U BUCLIEpanIbHOrO Jupa. 3T 0COBEHHOCTM COXPaHSIOTCA Ha BCEM MPOTSKEHUM 0ByyeHms.
Mbl npegnonaraeM, 4To 3TM 0COBEHHOCTM MOTYT BObITb CBA3aHbI C U3MEHEHUSMM PEXVUMOB NMUTaHWUA U U3NYECKON Noaro-
TOBKM BOEHHOCNYXaLmX. [poleMOHCTPUPOBaHHbIE 3aKOHOMEPHOCTM OMPEeAEeNsioT Ba)KHOCTb MOHUTOPMHIa MoKasaTenen
3MOLMOHANBHOIO UHTENNEKTA B KOMMJIEKCE C MEPOMPUATUAMM, HaNPaBeHHbIMU Ha FAPMOHUYHOE (U3MYECKOE pPa3BUTHE Kyp-
CaHTOB BOEHHOTO BYy3a.

KnioueBble cnoBa: BOEHHbIN BY3; ANHAMUKa; KOMMOHEHTHbI COCTaB TeNa; KYpPCaHTbl; 3MOLIMOHANbHBINA MHTENIEKT.
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Features of the dynamics of component

composition of the body in military university
cadets with different types of emotional
intelligence
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Z Saint Petersburg State University, Saint Petersburg, Russia;
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ABSTRACT

BACKGROUND: Emotional intelligence plays an important role in the career of military specialists, including through
the formation of behavioral stereotypes that are adequate to the educational process. The formation of the emotional-
volitional sphere occurs in inextricable connection with the physical development of cadets of both sexes, both ontoge-
netically and within the framework of the educational and moral educational program of a military university.

AIM: The aim of the study is to identify the features of the dynamics of the component composition of the body of military
university cadets with different levels of emotional intelligence.

MATERIALS AND METHODS: A linked sample of 387 male and 27 female cadets was examined. Applicants and cadets
of 2 and 6 years of study were examined. Body composition measurements were carried out using a Tanita MC-780 MA
body composition analyzer. The level of the integrative indicator of emotional intelligence was determined using the
N. Hall questionnaire.

RESULTS: The results of the study demonstrate a constant increase in the integrative indicator of emotional intelligence
in both boys and girls when studying at a military university. Military university applicants with high emotional intel-
ligence are characterized by lower levels of fat mass and visceral fat. This correlation persists throughout training. Also,
as training progresses, significant differences in muscle mass appear. In girls, differences associated with the charac-
teristics of the component composition of the body are more pronounced than in boys.

CONCLUSIONS: applicants to a military university with high emotional intelligence are characterized by lower levels of
fat mass and visceral fat. These features are maintained throughout the training. We assume that these features may be
associated with changes in the nutritional habits and physical training regimen of military personnel. The demonstrat-
ed patterns determine the importance of monitoring indicators of emotional intelligence in combination with activities
aimed at the harmonious physical development of military university cadets.

Keywords: military university; dynamics; body composition; cadets; emotional intelligence.
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O0b0CHOBAHUE

KoHuenuma uHaekca uHtennekta (IQ) 6eina chopmy-
nvpoBaHa 40 neT Hasag W NOMyYMna HacTOMbKO LUMPOKOE
pacnpocTpaHeHme, YTO HEKOTOpOe BPEMS CyLLLeCTBOBa KOH-
CEHCyC, COrnacHo KotopoMy cuutanu, uto |Q onpepenset
1o 80% KapbepHoro ycnexa. BnocneacTtsum uccnefoBaHus
nokasanu, 4to 1Q BAMsAeT Ha yCMeLHOCTb YeNloBEKa TOSbKO
C BEpOATHOCTbIO OT 4 80 25%, @ 3MOLMOHANbHBIA WUHTEN-
nekt (3N) — po 80% [8]. HecMoTps Ha TO YTO 3TW AaHHbIE
noJBepraucb HayyHoW KpPUTMKe pAAOM paboT mpolunoro
pecatunetma [16], cenyac B apmum CLUA cumtaetcsa xe-
natenbHbIM NPOBOAMTL OTOOP Ha BOEHHYH MeAMLMHCKYI
cnyx0by coucKaTeneit ¢ BbICOKMMM nokasatenamu 3U [18].
lpodeccvoHanbHas aedTenbHoCcTb oduuepa, beccnopHo,
HOCWUT 3MOLMOTreHHbIN XapaKTep, 00YCNOBMEHHBIA BbICOKOM
CTENeHbH0 HaMPSKEHHOCTU U OTBETCTBEHHOCTM, aKTUBHBIMM
MEXMYHOCTHBIMKA  B3aUMOLENCTBUAMM, CYLLECTBYHOLLN-
MW B paMKax creumduyeckux cybopaMHALMOHHBIX HOPM.
370 npennonaraeT BbICOKWA YPOBEHb YMEHWH U HaBbIKOB
3MOLMOHANBHO-BONEBO PerynsaLmm: 3MnaTuu, SMOLMOHasb-
HOM CAEpXaHHOCTH, YPaBHOBELLEHHOCTU, KOMMYHUKATUBHOIA
TOSIEPAHTHOCTH, IMOLIMOHANBHON YCTOMYMBOCTU U [P., KOTO-
pble NPUHATO cumMTaTb KoMnoHeHTamu 3N [6, 15]. Dopmupo-
BaHWe 3MOLMOHaNbHO-BONIEBON chepbl NPOUCXOAUT B He-
pa3pbIBHO CBA3M C BU3NYECKUM Pa3BUTUEM KYpCaHTa, Kak
OHTOreHeTUYEeCKM, TaK U B paMKax 06pa3oBaTenbHoM 1 HpaB-
CTBEHHO-BOCMMTATESIbHOM NPOrpaMMbl BOEHHOIO BY3a.

Lene uccnedosaHus — BbIABUTL 0CODEHHOCTU AMHAMM-
KM KOMMOHEHTHOrO COCTaBa TeJla KYpcaHTOB BOEHHOMO By3a
C Pa3HbIM YPOBHEM 3MOLIMOHANIBHOTO MHTENEKTA.

MATEPUAJIbI U METOAbI

06beKTOM MCCefoBaHUs CYXUAN KypcaHTbl MYXCKO-
ro nosia BOeHHOro By3a (BBy3a) B BospacTe oT 17 fo 23 net
(1-6 Kypcbl) u peByLKN-KypcanTbl 0T 17 no 23 net (1-6 Kyp-
col). bonee crapwme obcnepyeMble (MMetolume cpefHee
npodeccuoHanbHoe 0bpa3oBaHue, npolefwe cnyxoy no
NpU3bIBY U T. [I.) UCKIOYaNKCh U3 uccneayemon KoropThbl. Us-
yueHa cBsi3aHHas BbIbOpKa (AMHaMMyecKoe HabNoAeHe o -
HWX 1 TeX e nL): 387 KypcaHTOB MyXCKOro nosia u 27 XeH-
CKOro nosa, npoxoausLmx obyveHue B nepuog ¢ 2017 no
2023 r. WccnepoBaHue OCyLLeCTBNISNOCH € cobaloaeHneM
MPUHUMNOB A0BPOBOMBLHOCTY, MPaB M CBOBOA, IMYHOCTH, ra-
PaHTUpoBaHHbIX CT. 21 1 22 KoHctutyumum Poccuitckon @e-
nepaumu. Bee oHu bbinu 0bcnefoBaHbl A0 Havyana obyyenus
Ha 1-M Kypce (abutypuenTbl) B aBrycTe 2017 r., B KOHLE 2-T0
1 6-ro Kypca 06y4eHus. [TOCKOMbKY Yy KYpCaHTOB MYMCKOMO
Mnona nepeble YeTblpe rofa 0by4eHus COOTBETCTBYHOT OHOLLIE-
CKOMy Mepuogy, a nocnegHue 2 roga — | 3penomy nepuogy
pa3BUTMS OpraHn3Mma, To BblbpaHHbIe BpEMEeHHbIe TOUKM Mo-
3BOJIMITM HaM OLeHUTb afanTaumio K 0byyeHnto (pum cpaBHe-
HWM NoKa3aTenen abUTYpUEHTOB C pe3ynbTataMu 2-ro rofa
0byyeHus) M aganTaumio (Ha 0CHOBaHUM CPaBHEHMS C pe3yb-
TaTamu 6-ro roga odyyeHus B Bay3e) [3]. Y AeByLUEK nepBble
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TpY roAa 0byyeHMst OTHOCATCA K IOHOLLECKOMY NepUoy Xu3-
HW — [eBYLLKY, a nocnegHue 3 roga — K | 3penomy nepuo-
Oy PasBUTUS OPraHN3Ma KEHLLUMHBI.

N3mepeHne KOMMOHEHTHOrO cocTaBa Tena MpOBOAMM
C MOMOLUbI0 aHanu3aTopa KOMMOHEHTHOrO COCTaBa Tena
Tanita MC-780 MA. JlnueHsnoHHoe nporpamMmHoe obecneve-
HWe aHanu3aTopa No3BONAET aBTOMATUYECKM OLEHUTb KOM-
MOHEHTHBIN COCTaBa Tesia, COLEepXKaHWe XUPOBOW, MblLLeY-
HOM, KOCTHOI Macc, Bobl, bruonoruyeckuii (Metabonuyeckmii)
BO3PacT, OCHOBHOM 0OMeH, W 3KCMOPTMPOBATb AaHHble Ha
nepcoHanbHbIi KoMnbloTep. [lnanasoH HOpMbI TaKxe onpe-
LEeNIANU C NMOMOLLBI MPUNOXKEHMS, BXOASALLEr0 B KOMMEKT
nocTaBKu 0bopyaoBaHuA.

MeTabonunyeckuit (buonoruyeckmin) Bospact (MetaAge) —
3T0 YCIOBHO OMpe/eNieHHbI BO3pacT OpraHM3Ma, paccuuTaH-
HblIil NyTeM CPaBHEHUS OCHOBHOMO 06MeHa, uccneayeMoro co
CPedHWUM 3HayeHWeM OCHOBHOTO 0OMeHa ero BO3pacTHOW
rpynnbl. Qopmynbl Ans pacyeta MeTabonmyeckoro Bo3pacta,
a TaKxKe cpefHMe 3HauyeHUs MoKasaTeneil 0CHOBHOro 0bMeHa
Y JUL, pa3HbIX BO3PACTHbIX FPyMM, MPUMEHsEMble aHanM3aTo-
pom Tanita MC-780 MA, saBnstoTcs pe3ynbTraTtoM pa3paboTok
uccneoBaTenbCKo rpynnbl Kopnopauuu Tanita (Tanita HQ,
AnoHus)*. YpoBeHb BUCLLEPaANbHOMO KMpa — 3T0 OT/IOKEHUS
YMPOBOI TKaHM B 3abPIOLLMHHOM NPOCTPaHCTBE, DpbIKEKax
TOHKOW W TOJCTON KULUKK, NOADOPIOLUIMHHOM NPOCTPaHCTBe,
K/leTyaTKe OpraHoB Masoro Tasa, 60/1bLLIOM M MafioM CaJlbHu-
Kax. [lokasaTenu ypoBHs BUCLiepabHOrO Xvpa NPUHUMAKT
3HaueHuns ot 1 go 59 ycn. en., avanasod 1-12 onpegeneH
KaK HopMa, Anana3oH 13-59 yKasbiBaeT Ha U30bITOK BUCLIE-
panbHoro xupa [19].

Mupekc maccel Tena, v uHpekc Ketne, (UMT) oto-
Opaxanca aBTOMaTMYeCKM Ha LUCMNIEe 3NEKTPOHHBIX BECOB
(c poctomepom) Soehnle 7831. B cooTBETCTBUM C AaHHBIMMU
nuTepatypbl, uHaeKc Ketne paccuntbiBaetcs no dopmyne:
NMT = macca Tena (kr) / poct (M2).

KpoMe onpeneneHns KOMMOHEHTHOrO cocTaBa Tena 06-
CnefoBaHus BRIOYanW B cebs OLEHKY AMHAMOMETpUM KU-
CTv Beaylien pyku. py NOMOLLM KUCTEBOrO AMHAMOMETpa
ONPEeLeNafM CUNY MWL, KUCTU B AeKaHblTOHaX. Mcnbi-
TyeMble B MOJIOXEHUN CTOS Bpanu KUCTEBOW AMHAMOMETP
(OM3P-120), ¢ monycTuMoii norpelwHocTblo +2 aaH, TMna
Matbe—KonneHa, cTpenkoit K NafioHn W, BBITAHYB PYKY,
C MaKcUMarbHOW cuioii ero cxkumanu. [pofomKuTeNnbHOCTb
HanpsXeHus npe.biwana 2 c. 3amepbl NPOU3BOAMIM B MO-
TIO}KEHWUM CTOA NpU OTBEJEHWM PYKM B CTOPOHY B CTPOrO ropu-
30HTaNIbHOM MOMNOXEHUH, 63 PbIBKOB M U3MEHEHUSA MO3MLIMIA
yacTem Tena 1 yrna CooTBETCTBYHOLLMX CYCTaBOB.

JIMoLMoHanbHbIA MHTeNNeKT (M) — 3To «cnocobHocTb
YenoBeKa y3HaBaTb 3MOLMM, MOHUMATb HaMepeHUsi, MOTUBa-
LMIO W XKenaHusa ApYrux lofei n cBon cobCTBeHHbIe, a TaK-
e CrnocobHOCTb YyNpaBAATb CBOMMU 3MOLMSMU U IMOLIMAMM

* tanita.eu [3nekTpoHHbIA pecypc]. Tanita corporation. Technology.
Understanding your measurements [aata obpatuenus: 09.02.2024]. Pexum
poctyna: https://tanita.eu
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LPYrvX NN B LeNsX peLleHns npaKkTuyeckux 3agaq» [71.
YpoBeHb UHTerpaTMBHOro noxasarens 31 onpegensnm c uc-
nonb3oBaHueM onpocHuka EQ Hukonaca Xonna [14].

[Insa cratuctnyeckon 0b6paboTKM MoONyYeHHbIX pe3ysb-
TaToOB MCCEeL0BaHUs UCMONb30BaM NporpaMMHoe obecne-
yeHue Microsoft Excel 2013. MareMatuko-cTatucTuiecKoe
OnucaHWe MoKasaTenel KypcaHTOB OCYLLECTBASAM C Mo-
MOLLIbH) TPAAMLMOHHBIX METOLOB: pacyeTa CpefHWX 3Haye-
HWiA, OMpefenieHns CpPefHEKBAAPATUMHECKOr0 OTKIOHEHUS.
CooTBeTcTBMe pacrnpefeneHus HOPMasbHOMY OLIeHWUBaH
no Kputeputo LLlanmpo—Yunka. [Ins oueHKu focTOBEpPHOCTH
pasnnumn ucnonb3osanu U-Tect MaHHa-YuTHW, cpeamn no-
CTOMHCTB KOTOPOr0 €CTb BO3MOXHOCTb MPUMEHEHUs ANS
[BYX HEe3aBMCUMbIX COBOKYMHOCTEN pa3Hoii uncneHHocTu [1].
370 ABNSAETCS eLUe OAHOI U3 MPUYKH, MOYEMY B C/yyae pas-
HOM YMC/IEHHOCTM CPaBHMBAEMbIX BbIDOPOK, AaXe npu nog-
TBEPXAEHUM COOTBETCTBUS PacnpefeneHns HopMasbHOMY,
HeobX0AMMO MPUMEHUTL HemapaMeTpuyeckui U-Kputepuii
MaHHa-Yuthm [11].

PE3Y/IbTATbI U OBCYXXAEHUE

PesynbTathl MccnefoBaHWs [EMOHCTPUPYHOT NOCTOSHHBIN
POCT MHTErpaTMBHOro nokasatens 3M Kak y HHOLWeN, Tak
Wy DeByLWEK Npu obyyeHnn B BoeHHOM By3e (puc. 1). Eciun
cpeav abuTypueHToB Ao0Ns NML, € HU3KKUM ypoBHeM 3N co-
ctansana 20,6% cpeam toHoweit u 28,6% cpeaun neByluek,
TO K OKOHYaHMIo 0by4eHUs B BY3e NMLA C HU3KWUM yPOBHEM
3N cpepm uccnepyeMon BolIbopKM 0TCYTCTBOBanM. IMeHHO
CHVKEHMEM Yucna ML, € HU3KUM ypoBHeM W obecneun-
BaeTcs pocT IV Ha nepBbIX ABYX rogax obyueHus B BBYy3e.
Y neBylleK B fanbHeMLLEM 3Ta iMHaMUKa coxpaHnsetcs. 0a-
HaKO ecnu y JeByLUeK ONA JIUL CO CPeAHUM ypoBHeM 3U
ocTaeTcs NpUbAM3UTeNbHO 0AMHAKOBOW Ha BCEM MPOTSXKEHUN
0byyenus, coctaensas 60,3-62,1-57,8%, To y toHoOLWER pocT
uucna Nuy, ¢ BbICOKMM ypoBHeM M Ha 6-M Kypce gonon-
HAETCA YMEHbLLEHWEM YUCTTa JL, CO CpefHMM ypoBHeM I
¢ 53 po 48%.

PocT ypoBHs 3/ conpsixeH ¢ 0cobeHHOCTAMU AMHaAMK-
KW KOMMOHEHTHOro coctaBa Tena (tabn. 1). 06was upo-
Bas Macca Tena y /mu C BbICOKWUM ypoBHeM 3W focToBepHO
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MeHbLue. [10BbILIAKITCS NOKa3aTesn XUPOBO TKaHM Y JINL, CO
cpegHuM ypoeHeM 3. AHanoruyHas AMHaMMKa XapaKTepHa
ONs MOKasaTeNiA BUCLiepanbHOro xupa. MonoBble ocobeH-
HOCTM CBAi3aHbI C TEM, YTO Y [eBYLLEK 3Ta CBA3b bonee BbI-
Pa<eHa M pa3pbiB MEXLY HU3KMMM NOKa3aTeNIIMU XUpPOBOJA
Macchl /UL, C BbICOKMM YpoBHEM U 1 BBICOKUMM MOKa3aTe-
NAMW UPOBOM Macchl JIUL, C HU3KMM ypoBHEM 3 BbIpaeH
CUNbHee Kak y abuUTypueHTOB, TaK W y 0bydaroLimxcsa BBy3a.
Cpean pesylweK abUTypUEHTOK C BbICOKMMMW MoOKa3aTens-
Mn 3N xupoBas Macca Ha 43% meHblue (p=0,018904), yeM
y abUTypUEeHTOK C HU3KMMK nokasaTensamu 3W. Y toHoLweid
3TOT NoKa3saTenb cocTaBnseT Tonbko 17% (p <0,0001).

MblLeyHas Macca Kak Y HoHOLUEH, TaK 1 Y AeByLUeK abu-
TYPUEHTOB He MMEEeT AOCTOBEPHBIX PasfMyWi NpU pasHOM
yposHe 3W. OfHaKo No Mepe NpoXoxaeHus obyyeHus 3Ta
pasHuLa MOBBLILLAETCS, M Ha 6-M KypCe MbllUeyHas Macca
KYPCaHTOB C BbICOKMM 3 npeBoCXoauT aHanoruyHble nNoKa-
3aTesm iy co cpegHuM 3N Ha 7% (p <0,0001), a y aeBywek
Ha 8% (p=0,000020). AHanornyHas OUHaMWKa XapaKTepHa
ans UMT, pasnuuma Mexay fmMuamm ¢ pasHbiM YPOBHEM
3N He pocToBepHbl y abUTYpUEHTOB 1 BO3pacTaloT Mo Mepe
npoxoxaeHust 0bydeHus B Bey3e. MIMT KypcaHToB 6-ro Kyp-
ca BBy3a coctaBnser 24,45+0,7 Kr/M? y NN C BbICOKUM
3N n 26,65+0,76 kr/M? (p <0,0001) y nmu co cpegHum 3U.
Y nesylieK 3T0T noKasatenb coctasnser 20,42+0,58 Kr/M?
n 24,19+0,69 kr/M? (p=0,000016) cooTBeTCTBEHHO.

OcobeHHocTM AuHaMKMKKM Bronornyeckoro Bo3pacTa, CBs-
3aHHble ¢ ypoBHeM 3, NposBAAKTCA Y OHOLUEH Ha 6-M Kyp-
ce, a y AeBYLUEK YKe Ha 2-M Kypce 0byyeHus B BUAE J0CTO-
BepHO H0osiee HU3KWX 3HAYEHWI 3TOr0 NOKa3aTens Y HHOLLEN
¢ BbicokuM W, 1 feByLleK ¢ BbICOKUM U cpegHmM . Moka-
3aTenu AUHaMOMETPUM JOCTOBEPHO Pa3nMyIaloTCa y AeByLLIEK
abUTYpUEHTOK, JEMOHCTPUPYA AOCTOBEPHO Bonee BbICOKME
3HaYeHMs Y UL, C BLICOKUM U B MEHBbLLUEN CTEMEHN Y ML, CO
cpenHuM ypoBHeM .

IMOLMOHANBHBIA MHTENNEKT WUrpaeT cucTeMoobpasy-
IOLLYI0 pOfib B PasBUTUKM MOTUBMPYIOLLIEN, OLEHOYHO-Mpo-
FHOCTUYECKON, pedIeKCUBHO-KOPPEKLIMOHHOW, KOMMYHUKa-
TUBHOW (DYHKLMIA IMYHOCTM KYPCaHTOB BOEHHbIX By30B [13].
lMocnepHee, BeposTHO, 0bycnoBnuBaeT bonee afeKBaTHYH

HOHowm-aburypuenTsl / Young men applicants 265 | 529
HOHowuw, 2-# kypc / Young men, 2 year 37 | 532
HOHowuw, 64 kypc / Young men, 6 year 523 | 417 |
Jleywuu-aburypuestkt / Young women applicants 11,1 | 60,3 286
Jlesywuu, 2-i kypc / Young women, 2 year 267 | 62,1 12
[lesywikw, 6-it kypc / Young women, 6 year 42 | 578 |
0 10 20 30 40 5 60 70 8 90 100

MpouenTel / Percentage

[ Boicokwit 3/ HighEQ B Cpephwid 1 / Medium EQ I Hukunid 31 / Low EQ

Puc. 1. [IuHamM1Ka 40AM WL C Pa3HbIM YPOBHEM 3IMOLIMOHANBHOMO MHTeNNeKTa (V) npu obyyeHun B BBY3e.
Fig. 1. Dynamics of the proportion of people with different levels of emotional intelligence (EQ) during studying at military university.
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Tabnuua 1. [lHaMMKa OCHOBHBIX NOKa3aTesiel KOMMNOHEHTHOrO CoCTaBa Tenla Y nni, € pa3HbiM YpOBHEM 3MOLIMOHAJIbHOIO UHTENINIEKTa (3n)

Table 1. Dynamics of the main parameters of body composition in individuals with different levels of emotional intelligence (EQ)

tOHowm / Young men

[JleBywwky / Young women

Mokasatens / Parameter 3N/ EQ X . - ; - .
abur. / applic. | 2-i kypc / year | 6-7 kypc / year | abwrt. / applic. | 2- kypc / year | 6-if kypc / year

Bb';‘i’gl‘:” / 7,0540,2 7,42+0,21* 7,4+0,21* 8,14:0,23 8,46:+0,24* 8,47+0,24*
Huposas macca, kr / Coepui / 7,2740,21 7,5¢0.21* 8,46+0,24" 9,9+0,28 10,430,3* 13,12+0,37*
Fat mass, kg Medium

H”E:J‘\‘,‘v” / 8,24+0,24 8,14+0,23* - 11,63:0,33*  10,86+0,31 -

B"';‘i’gﬁ'“ I 58894131 63,64+1,41F  68,15¢1,5%  4675:1,06 54624121 54524121
Meievras Macca, kr / Coemwnit/ 5700199 62764139 63514141 4555¢1,01  4841+1,08%  50,38:1,12
Muscle mass, kg Medium

H"'E;‘:'V” / 57524128  63,42+141F - 4h,6+0.99*  52,36+1,16" -

Bb';‘i’;‘;” / £5+1,29 4754+136F  47,99+1,37 31,18+0,89 35,79+1,02 31,4740,9*
Boga, kr / Water, kg Cmﬁ‘;’m/ 45234129  47,09+1,35°  46,25+1,32 32,61+0,93 32,34+0,92 36,81+1,05

H”E:J“‘I“v” I 46384133 47984137 - 29.26+0.84*  34,380,98* -

B"';‘i’;‘:” / 1,140,1% 1,4£0,1 1,40,1% 0,840,1 1,140,1% 1,3:0,1%
Bucuepaflshid Huip, Y. €./ Cpemiuit [ g4 4 1,540,1 1740, 0,8:0,1 1,140,1# 1,640,1%
Visceral fat, c. u. Medium

Huskoi / 1,640,1 1,50,1 - 1,6£0,1% 1,240,1 -

Low

B"';‘i’;‘;” L 7922841761 8016841782 79648177 600391334 619511377  6182,3+137.4"
OcosHoi obMen, klbk /[ Cpemwi /5 o00 9 1008 7029141762 7661861703 59231316 5969161326 570341267
Basal metabolism, kJ Medium

H”f(')“‘fv” L 1883242252  8028,8229.4 - 5510,5+157,4*  5479,5+156,6* -

Bbl;?;r?w L 724062 225140,64  2645:0.7%  19,41+0,55 22,17+0,63  20,42+0,58*
Vihnexc maccol Tena / Coemnit/ 9170062 2248066 26,65:0.76" 20,110,57 22,65¢0,65°  24,19+0,69*
Body mass index Medium

H”f;‘\‘fv” / 21,92+0,63 22,58:+0,65 - 20,36+0,58 22,47+0,64 -

B"';‘."‘:” L W096£117 44061260 503£146% 3381097 3178:091F  34.95:1,00%
[vHaMomeTpus 9
kuctesas, AaH / Coemwit/  ag 00111 42356121F 48,8341 4° 32+0,91 34,45:0,98"  36,94+1,06*
Carpal Medium
dynamometry, daN o

H”E:J“‘fv” L 046116 43594125 - 25,69+073*  33,23:0,95* -

B"';‘i’;‘r‘f” [ 13151038 12354035  18,48+0,53" 14,5+0,41 13,09:0,37F  20,08+0,57*
MeTabonuuyeckui Bopacr, Coemumit /
roabl / Metabolic age, E/Ie?iium 13,72+0,39 13,9+0,4* 21,59+0,62** 14,540,41 13,190,387 21,15+0,6
years

H”f;‘\‘fv” / 13,38:0,38  12,62+0,36" - 14,5+0,41 15,540, 44+ -

IMpumeyaHue. *Pasnuuna ¢ ABYMs 0CTa/bHBIMK FPyMNaMiu IMOLMOHANLHOMO MHTeNeKTa AocToBepHsl (p <0,05); fpasnuuna ¢ npeawecTsylowWmMMA no-
Ka3aTesnaMM rpymnnbl 3TOr0 YPOBHS IMOLMOHASBHOTO MHTEN/IEKTa A0CToBepHbI (p <0,05).
Note. *Differences with the other two groups of emotional intelligence are significant (p <0.05); *differences with the previous indicators of the group of
this level of emotional intelligence groups are significant (p <0.05).
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TpeboBaHMAM 06pa3oBaTesbHOr0 MpoLecca CTpaTeruio no-
BeAEHWS, NPUBOJALLYI0 K 3aPUKCUPOBAHHOMY HaMu PoCTy
MBILLEYHON MacChl Ha CTapLUMX Kypcax BBy3a. 310 cnocob-
CTBYeT ToMy, 4T0 I/ NOBBILIAET KM3HECTOMKOCTb CTYAEHTOB
3a CYeT NOHMMaHUS CBOMX 3MOLMI M cnocobHOCTW K ynpas-
NEHMI0 UMK, a TaKKe YOeXAEHHOCTH, YTO BCe NPOMCXOASLLEE,
He3aBMCMMO OT TOTO, KaK ero OLEHMBAET CTYAEHT, XOpoLLee
OHO WM NJI0X0€, MAET EMY Ha MOAb3Y, AN PaCLUMPEHNs Npo-
(heccUoHanbHOro U XMU3HEHHOro onbiTa [4].

CoKpalLieHne 1 MCUE3HOBEHWE [ONM JIUL, C HU3KUM YpOB-
HeMm 33U B nepuop obyyeHns B BOEHHOM BYy3e, @ TaKe Bbl-
paeHHbI pocT 3M Ha nepBbIX ABYX rofiax 0byyeHus, Ha HaLw
B3rN1A4, MOXeT bbiTb 06ycnoBneH cneunduKon popmmpoBa-
HWUA MMPOBO33PEHMS BOEHHOIO CMeELMannCcTa, 3anoXeHHo
B CMCTEMY HPaBCTBEHHO-MATPUOTUYECKOTO BOCMIUTAHNS.

[leBywku abutypueHTKM BBY3a — Haubonee yssBuMas
KaTeropus CO CTOPOHbI HApYLIEHW (QU3NYECKOro Pa3BUTUS
[2, 17]. B HaLweM uccnefoBaHUM NMPOAEMOHCTPUPOBaHa CBA3b
MEX[y BbICOKUM ypoBHeM 3/ v bonee HU3KVUMK NOKa3aTenaMu
JKMPOBOW Macchl M BUCLLEPANBHONO 3Kupa. 3T0 NOATBEPIKAAET-
CSl COBPEMEHHbIMW HayYHbIMU UCCIE0BaHNAMM, CBUETESb-
CTBYIOLLMMM O CBSI3U PaLMOHANBHOTO MULLEBOTO MOBEAEHMS,
UCKITHOYAIOLLLEr0 M3ObITOYHOE OTNIOMEHME XKMPA, U BbICOKOrO
ypoBHst I, ¢ Apyroi CTOpOHbI, MOXHO MofaraTh, YTO HU3KUA
ypoBeHb 3V MoxKeT BbiTb COMYTCTBYIOLLMM (HAKTOPOM OXMpe-
Hua [10]. CornacHo uccnepoBaHusM E.A. MeTpoBoi, faHHble
0 6onbLueit AnCNepcun Mexay NoKasaTensiMU KOMMOHEHTHO-
ro cocTaBa y [ieByLUeK C pasHbiM ypoBHeM I, No cpaBHeHMIO
C MEXTrpynnoBbiM pa3bpocoM Y IOHOLLEW, CBULETENbCTBYHT
0 TOM, 4TO UMEHHO /151 KEHLLWH XapaKTepHa B3auMocBs3b N
€ 0cobeHHOCTAMK pa3BUTMA cobcTBeHHOrO Tena [12].

lMonyyeHHble Hamu pesynbTaThl, OTpaarwLiue CooT-
HOLLIEHWe JINL, C BbICOKWM, CPeAHUM W Hu3kuM 3 Kak 38,
53 1 9% vy toHowen n 11, 60 u 29% y neBylueK 2-ro Kypca,
MOryT bbITb COMOCTaBfiEHbl C pe3ynbTaTaMu aHanornyHbIX
“CCreaoBaHuiA, NPOBEAEHHBIX B APYrMX BBY3aX, Hampumep,
npu uccnegoBaHum 126 KypcaHtoB BoeHHoro yvebHo-Ha-
YYHOro LeHTpa BoeHH0-BO3AyLHbIX cun «BoeHHO-BO3-
OylHaa akagemus umenun npodeccopa H.E. Hykosckoro
n H0.A. TarapuHa» (BopoHex) 3ta nmpornopuus cocTaBuna
32,9, 40,7 v 26,4% cooTBeTcTBEHHO. 1o MHeHWI0 uccnefoBa-
Tenei, 3To CBUAETENbCTBYET, YTO He BCe KypcaHTbl 0bnapatot
AOJTKHBIM YPOBHEM YMEHMIA pacno3HaBaHUs IMOLMOHANbHOM
MHbOPMaLMK, KOHTPONSA W KOPPEKLMW 3MOLMOHANBHBIX CO-
CTOSIHUIA, YTO CYLLECTBEHHO 006€AHSET UX IMOLMOHANbHBIN
peneptyap [18]. K coxanenuto, Kypc 0by4eHns aBTopbl He
yKasbiBalT. B uccnepnoBalum ¢ yyactmeM 35 KypcaHTOB-
WHXKEHEPOB TPETbEKYPCHUKOB BoeHHoro WHcTuTyTa (MH-
JKEHepHO-TexHUYecKoro) BoeHHoW akajeMun Matepuanb-
HO-TeXHUYecKoro obecrneyeHnss MMeHW reHepana apMum
A.B. XpynéBa npu TectupoBaHuu no metoguke H. Xonna
y bonbLUMHCTBA ObiN Hanbonee BbipaXKeH HU3KWIA IUbO cpea-
HWiA YPOBEHb 3MOLIMOHANBHOMO UHTEANEKTa [9]. Y rpaxpaH-
CKUX CTyAeHTOB PoccuiicKoi akageMui HapogHOro X03AMCTBa
U rocynapctBeHHon cnyx6bl npu MpesnaeHte Poccuiickoi
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Oepepaunn B Bo3pacte 17-19 net ata nponopums coctaBuna
9.1, 54,5, 36,4% cootBeTcTBEHHO [/]. B nocneaHem uccneno-
BaHUM TaKKe MpaKTUYeCKU [L0Ka3aHa HempoTMBOPEYMBOCTb
meToauK H. Xonna u oteyectBeHHon Metoguku [. JllocuHa,
KaXKOas U3 KOTOPbIX MOXKET CYXMTb OCHOBaHWEM [NS Bbl-
paboTKM peKoMeHAaUMiA No GOpPMUPOBAHUIO NEPCOHANbHbIX
TpaeKTopUiA pa3BUTUSA 0bYYaIOLLIMXCS.

BbicoKoe BHMMaHME K pasBUTHI0 3MOLIMOHAMBLHOIO UHTES-
NeKTa y KypCaHTOB BOEHHOMO By3a OMPeEeNseTcs He TONbKO
ONaronpuATHLIM BIMSIHMEM Ha KOMMOHEHTHBIW COCTaB Tena,
HO M TEM, YTO 3MOLMOHAsbHBIN UHTENNEKT paccMaTpuUBaeTcs
B Ka4ecTBe O[HOM0 W3 NpeauKTOpPOB pe3ynbTaTUBHOCTU Ae-
ATEIHOCTM BOEHHBIX PyKOBOAMTENei. VI3BeCTHO, YTO BOEH-
Hble PYKOBOAMTENN XapaKTepu3yloTcs 0oJiee BbICOKUM 3MO-
LMOHaNbHBIM UHTEJIIEKTOM MO CPAaBHEHUIO C MPaXKLaHCKUMM
ynpasneHuamm [9].

TakuM 0b6pa3oM, BbisIBNEHHbIE 3aKOHOMEPHOCTU onpefe-
NAT BaXHOCTb OLIEHKM FAPMOHMYHOIO (M3MYECKOro passi-
TUS| KYPCAHTOB BOEHHOTO BY3a B KOMIJIEKCE C MOHUTOPUHIOM
0C00OEHHOCTE/ 3MOLMOHANBLHOMO MHTEJINIEKTA, MOCKOJIbKY BO
B3aMMOCBSI3/ OHM OTPAaKOT 0CODEHHOCTU Pa3BUTMSA OpraHu3-
Ma 1 NPaBU/IbHOCTb MPOBOAMMOr0 BOCTIATATESIHOIO NpoLiecca.

3AKJIIOYEHUE

Mpu uccnepoBaHuM 0cobeHHOCTEN AMHAMUKM KOMMO-
HEHTHOr0 COCTaBa Tefla KypCaHToB BBY3a C Pa3HbIM YPOBHEM
3MOLMOHANbHOr0 MHTENIEKTa BbISBEHO, YTO MOKa3atenu
KMPOBOW Macchbl, YPOBHS BUCLIEPANIbHOTO Upa, 0CHOBHOM
06meH u VIMT y obyyatomxcs ¢ BbiIcokuM ypoBHeM W, He-
3aBMCMMO OT NoJia, bosnee HU3KME MO CPABHEHMIO C YKa3aH-
HbIMW MOKA3aTeNIAMM Y JIUL, CO CPEAHUM U HU3KWUM YPOBHEM.
B 10 3Ke BpeMs, nokasaTenu MbILLEYHOW Macchl Tena u au-
HaMOMETPWM Y NULL C BbICOKUM ypoBHeM 3U bonblue Ha Bcex
uccnedyemblx CPoKax 0by4eHMs Mo OTHOLLEHWIO K MLAM Co
CPeAHMM YPOBHEM 3MOLMOHANBHOMO MHTEIEKTA.

Y My}UMH NpUpOCT MbILLEYHOI Macchl 3a nepuof, obyye-
HWA B BBY3€ Y /ML, C BbICOKMM ypoBHeM W cocTaBnseT fo
15%, a y nmu co cpegHuM ypoBHeM — Tonbko 10%. Y nuy
JKEeHCKoro nona cooteetcTBeHHO 10 1 8%.

Y neByLLeK pa3nuumns, cBA3aHHbIE C 0COBEHHOCTAMU KOM-
MOHEHTHOro CoCTaBa Tena, bosiee BbIpaKeHbl, YeM Y OHOLLIEN.
TaK, y AeBylLeK-abUTYpUEHTOK C BbICOKMMMW MOKa3aTeNisiMm1
N xupoBas Macca Ha 43% MeHblue, YeM y abUTYpUEHTOK
C HM3KWMM NOKa3aTensMU. Y 10HOLLEN 3Ta pasHuLa COCTaB-
nseT Tonbko 17%.

AOMO/HUTE/IbHAA UHOOPMALIUA

Brknap aBTopoB. Bce aBTOpbl BHECNM CYLLECTBEHHbIN BKIaA B pas-
paboTKy KOHLeNUMW, NpoBeJeHne UCCreoBaHus U NOATOTOBKY CTaTby,
MPOYAM 1 0L06pUNM GUHANBHYI0 BEpCUIO Nepes nybnnKaumei.

WcTouHuK duHaHcUpoBaHuUA. ABTOpbI 3asIBNSKOT 00 OTCYTCTBUM BHELL-
Hero GWUHaHCMPOBaHWUA NpU NPOBEAEHUN UCCNeL0BaHNS.

KoHdnukT unTepecoB. ABTOpbI A€KNapUPYIOT OTCYTCTBUE SIBHBIX U M0-
TeHUMaNbHbIX KOHQIMKTOB UHTEPECOB, CBA3AHHbIX C NyGAMKaLMen HacTo-
fLLen cTaTbu.
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HporHocmqecxuﬁ noTeHuuan socnajsuUTesibHbIX
reMartoJiorm4ecCKMx UHAEKCOoB NpU IKCTpaKopnopasbHOM
onnoaoTrsopeHUU

[.0. MBaHos, T.A. KpuBonecosa, J1.[1. Curapesa, B.A. Pe3nuk, 0.E. CaBenbeBa

CaHkT-leTepbyprckuii rocyAapCTBEHHbINA NeAUaTPUHECKUA MeAULIMHCKIIA YHUBepcuTeT, Poccus, CankT-leTepbypr

AHHOTALMUA

Mpobnema becnnoamns B HacTosLLee BpeMs BECbMa aKTyaslbHa U UMEEeT BbICOKYI0 COLMasbHYI0 3HaYMMOCTb Kak ans Poccuii-
Kot Denepaunm, Tak U AN MHOTUX APYTUX CTPaH B CBA3M CO 3HAYMTENbHOM pacnpocTpaHeHHOCTbo. MpeofoneHue becnno-
1A C MOMOLLbH 3KCTpaKopnopanbHoro onsofoTeopeHus (3K0) fo cux nop ocTaeTcs CHOXHOM 3afaden: TOMbKO OKOJI0 TPETH
KEHLUMH A0CTUraloT 6epeMEHHOCTM NpY AaHHOM Buze NiedeHus. CyLLecTByeT ocTpas NOTPEOHOCTb B HAEXHBIX MHCTPYMEHTaxX
MPOrHO3MPOBaHMS YCMELIHOCTU HacTynneHus 1 pa3sutus bepeMenHoctu nocne 3KO. Vicnonb3yeMble nokasatenu Ans npo-
rHo3upoBaHua 3ddeKTMBHOCTM Nevenns MeTofoM JKO He yuMTbIBAKOT BOCMANMTENbHbINA CTAaTyC NaLMEHTOK, KOTOPbIA MOXeET
BHOCUTb CYLLECTBEHHbIN BKaJ B PELENnTUBHOCTb SHAOMETPUS, a CNeAoBaTeNlbHo, M B YCMELWHOCTb MMNaHTauuK. 3a no-
CnefHue roAbl HaKOMWOCh AOCTaTOMHO MHGOPMALMM 0 BO3MOXHOM NMPUMEHEHUM FeMaToNIorM4YecKUX UHAEKCOB B KayecTBe
napameTPOB CUCTEMHOI BOCTIANUTESIbHOM PeaKLym, 0COBEHHO C CYDKNIMHUYECKUM XapaKTepoM TeYeHus, Koraa Apyrue Bocna-
NUTENbHbIE MapKepbl OCTAKTCA B Npefenax HopManbHbIX 3Ha4eHuiA. BocnanutenbHble reMaTonorniyeckue MHAEKCh paccuu-
ThIBAKTCA KaK COOTHOLEHME pasnnyHbIx monynsumi kietok kposu: NLR (Neutrophil-lymphocyte ratio), PLR (Platelet-lym-
phocyte ratio), LMR (Lymphocyte-monocyte ratio), SIl (Systemic inflammatory index), SIRI (Systemic inflammatory response
index) 1 Ap. OHKM NOTEHUMANBHO MOTYT CYXUTb B KA4eCTBE MPOCTHIX M IKOHOMUYECKY BbIrOAHBIX NPOrHOCTUYECKUX MapKe-
poB ycnewwHoctu npu 3KO. [anbHeliee U3y4eHne NPOrHOCTUMECKOW PO BOCMANMTENbHBIX FeMaToNOrMYECKUX UHLEKCOB
npu 6ecnioanm, accouMMpOBaHHOM C CYOKJIMHUYECKUM BOCTaNEHUEM, M UX BaMAauMs B MPOCMEKTUBHBIX UCCEA0BaHNAX
MO3BOJIAT YCOBEPLLEHCTBOBATbL afIrOPUTMbI JIEYEHUS U NOBbICUTL 3ddeKTUBHOCTL KO y TaKuX NaLMEHTOK.

KnioueBble cnioBa: BoCManuTesIbHbIi CTaTyC; BOCnanuTesibHble WHOEKCbl; PeLenTUBHOCTb 3HAOMETPUS,; becnnoaue;
JKCTpaKopnopasibHoe onJiog0TBOPEHKe.
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Prognostic potential of hematological inflammatory
indexes for in vitro fertilization
Dmitry 0. Ivanov, Tatiana A. Krivolesova, Lidia P. Sigareva, Vitaly A. Reznik, Olga E. Savelieva
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ABSTRACT

The problem of infertility now is relevant and has high social significance both for the Russian Federation and for many
other countries, due to its widespread occurrence. Overcoming infertility with in vitro fertilization (IVF) is still a difficult
task: only about a third of women achieve pregnancy with this type of treatment. Reliable tools are needed to predict
the success of the onset and development of pregnancy after IVF. The indicators used to predict the IVF effectiveness do
not assess the inflammatory status of patients, which can significantly contribute to the receptivity of the endometrium,
and, consequently, to the achievement of implantation. In recent years, enough information about the possible use of
hematological indexes as parameters of a systemic inflammatory response, especially with a subclinical nature, when
other inflammatory markers remain within normal values, has been accumulated. Inflammatory hematological indexes
are calculated as the ratio of different populations of blood cells: NLR (Neutrophil-lymphocyte ratio), PLR (Platelet-
lymphocyte ratio), LMR (Lymphocyte-monocyte ratio), SIl (Systemic inflammatory index), SIRI (Systemic inflammatory
response index) and others. They can potentially serve as simple and cost-effective predictive markers for the IVF suc-
cess. Further study of the prognostic role of inflammatory hematological indexes in infertility associated with subclinical
inflammation and their validation in prospective studies will improve treatment algorithms and increase the IVF effec-
tiveness in such patients.
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0B30P

BBEJEHUE

Mpobnema becnnopus B HacTosLLEe BpeMS BECbMa aKTY-
anbHa M UMeEeT BbICOKYH COLMANbHYK 3HAYMMOCTb KaK Ans
Poccuitckoit Depepaunu, Tak U LIS MHOTUX JpYrux CTpaH
B CBSI3M CO CTabWNbHO BbICOKOW 4acTOTOW B MMPOBOW MO-
NyNALMM 1 3HAYMTENIBHOM pacnpocTpaHeHHOCTb. YacToTa
becnnopHbIx 6pakoB Mo pa3HbIM faHHLIM cocTaBnseT oT 10
00 20% n umeeT TeHaeHUMIo K yBenuyeruto [11]. Mpu atoM
becnnoane MoxeT BbITb CBA3aHO C HapyLUEHWEM penpoayK-
TUBHOW QYHKLMM Yy OFHOMO MM 06oMx NapTHEpOB. MpuymnHbI
XeHcKoro becnnoaus pasHoobpasHbl. ViMeloTca aaHHble, UTo
Mpu BoCNanMTENbHbIX 3a00/1eBaHNUAX OPraHOB PENpOLYKTUB-
HOM CUCTEMBI Y XEHLUMH CHUXAETCS OBapuaibHbIA pe3eps
M UMNIaHTaLMOHHbIE CBOICTBA 3HAOMeTpus [4, 18]. B Ha-
cTosiLLee BpeMs HET IQDEKTUBHBIX KPUTEPUEB AUArHOCTUKY,
NPOoGUNaKTUKY U METOA0B BOCCTAHOBEHWSA PENPOAYKTUBHOM
QYHKUMM Y MaLMEHTOK C XPOHWYECKUM BOCMaNeHNEM 3HLO-
MeTpus. CraHpapTHas dapMakoTepanus y Takux 60SbHbIX
4acTo He OKa3blBaeT afleKBaTHOrO U [OCTAaTOYHOMO BAMSHUS
Ha BOCManMTESIbHYK peaKkLuio B 3HAOMeTpun [5].

MpeoponeHne becnnogums ctano BO3MOXHBIM brarofa-
Psl BHEZPEHUI B MEAMLIMHCKYH NPaKTUKY BCOMOraTebHbIX
PenpoayKTUBHbIX TexHonorui (BPT), B 4acTHOCTM 3KCTpaKop-
nopanbHoro onnogoTeopenus (3K0). 0aHaKo ucnonb3oBaHue
[aHHbIX TEXHONOMMI CBA3aHO C psALOM TpyaHocTen. OaHOM u3
cepbe3Hblx NMpobnem sBNseTCA HeBbiCOKas 3MHEKTMBHOCTb
3TOr0 MeToAa: 1A MOMOXMTENBHOr0 pe3ysbTaTa 4acTo He-
06X0AMMO NpOBefiEHNe HECKOMbKUX LIMKIIOB, B MUPOBOIA
MeJMLIMHCKONM npakTuke Tonbko B 30-42% cnyyaeB uUcKyc-
CTBEHHOE OMN0A0TBOPEHNE NPUBOAMT K bepeMeHHocTM [1].
Bbilweobo3HaueHHas npobieMa conpsixeHa C elle 0HON —
3HauMTENIbHBIMM (MHAHCOBBLIMW pacxXofaMu CUCTEMbI 3[pa-
BOOXpaHeHus Ha Kawabin uukn IKO.

Heypnaun 3KO B TpeTu cnyyaeB cBSi3aHbl C KauyeCTBOM
3MbpuoHa M B ABYX TPeTAX cnyyaeB 00ycnoBneHbl naro-
JIOrUYeCKUMU U3MeHeHnaMU 3HaoMeTpusa [3, 9]. Mpobnema
AMCOYHKUAN 3HOOMETPUS BOCMANUTENbHOMO reHesa npw
npoBeaeHun 3KO HefocTaTouHo NpopaboTaHa B COBpPeEMEH-
HOM MeMLMHCKOM NpakTuKe. CoBpeMeHHbIe NPOTOKOSIbI MPO-
BeaeHuss IKO He yuuTbIBAKOT HU CUCTEMHOTO, HA MECTHOMO
BOCMaNMUTENbHOrO CTaTyca MauMeHTKM, YTO, HECOMHEHHO,
oTpaxkaeTcsl Ha 3QdeKTMBHOCTU NeyeHns. BoieykasaHHoe
BVKTYeT MOWUCK HOBbIX METOAOB AMArHOCTUKM U JieYeHMs
MaTosiorun 3HAOMETPUS W HapYLLEHWUA ero PeLenTUBHOCTH,
BbI3BaHHBIX XPOHUYECKMMU BOCMANUTENbHBIMU MPOLLECCAMMU.

OpHO 13 NEPCNEKTUBHBIX HaNpaB/ieHUA UCCNeL0BaHNA —
M3y4eHne BOCManMTENLHOMO CTaTyca MnauueHToB ¢ becnno-
AveM. BocnanuTenbHbIA CTAaTyC MOXHO OXapaKTepu3oBaTb
C MOMOLLbI0 BMOXMMMYECKUX, LIMTOKMHOBBIX, KNETOYHbIX
noKasarteneii, TPaAMLMOHHO CBA3bIBAEMbIX C Pa3BUTUEM
Bocnanenus [10, 17]. BocnanutenbHble reMatosiornyeckme
WHAEKCHI (COOTHOLLEHME Pa3NUYHBIX MOMYNALMA KIETOK Kpo-
BM, B YaCTHOCTM Pa3HbIX MOMyNALMIA NEKOLMTOB, TpoMbO-
LIMTOB) aKTUBHO OLIEHMBAIOTCA MPU OHKOIOTMYECKMX [22, 49],
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ncuxmdeckux [2, 54], ceprmeyHo-cocyamucTbix 3aboneBa-
Huax [15, 191 u mMano mccnefoBaHbl NpU BOCNANIUTENbHBIX
3abosieBaHMAX OpraHOB Masoro Tasa Y KeHWwwuH [21, 44].
OHu XapaKTepu3yloT KIIeTOYHbIE NapaMeTpbl CUCTEMHOrO BOC-
ManuUTeNIbHOrO CTaTyca W MoryT BbITh MoNe3HbI 418 NporHo3a
TeYeHMs pAJA COLMaNbHO-3HaYUMbIX 3a00N1eBaHNUN U OLIEHKM
3(hEKTUBHOCTV NPOBOAMMON TEpanuu.

MPOrHOCTUYECKAA
LIEHHOCTb BOCMAJIUTE/IbHbIX
FEMATOJIOTMYECKWX UHIEKCOB

3a nocnefiHue rofbl HAKOMKUOCh JOCTaTO4HO MHdOpMa-
LM 0 BO3MOXKHOM MPUMEHEHUM FEMATONOTMYECKUX MHAEKCOB
B KayecTBe NnapaMeTpoB CUCTEMHOMW BOCMAUTENIbHON peakK-
LK1, 0COBEHHO C CYBKIMHMYECKUM XapaKTepOM TEYEHUS, KOr-
Aa Apyrve BOCNanuTebHbIe MapKepbl OCTAlTCA B Npefeniax
HOpMaibHbIX 3HaueHui [2]. Mx npeumyLLecTBa 3aKito4aloTCa
B MPOCTOTE OMPEAENIEHNs U OTCYTCTBUM [OMOSTHUTENIbHBIX
(uHaHcoBbIx 3aTpat. [ng atoro HeobX0AMMO NULLIb BblYKC-
JITb COOTHOLLIEHWE abCOMIOTHOIO KONIMYECTBA Pa3fYHbIX MO-
NyNAUMA NEAKOLMTOB 1 TPOMBOLIMTOB Ha OCHOBE PYTMHHOIO
06LLero aHanM3a Kposwm.

Bocnanutenshblii uHgekce NLR (Neutrophil-lymphocyte
ratio) npeacraenser cobon oTHoLIeHUe abCcONOTHOTO KOnu-
4ecTBa HEUTPOGMNOB K Ynciy IMMGOLMTOB KPOBH.

Heiitpodunbl — camas MHorouucneHHas nonynsuus
nenkoumToB. OHW OTBETCTBEHHBI 3@ MEPBYHO JIMHMIO UMMYHHO-
ro 0TBeTa OpraH13Ma Ha BTOPXEHMWE NaToreHoB NocpesCTBOM
TaKUX MEXaHU3MOB, KaK (haroLmuTo3, XeMOTaKCHC, BbICBODOXK-
LeHVe aKTUBHbIX GOPM KUCIIOPOLLa, a TAKIKE CUHTE3 U CEKpe-
uma umTokuHOB [40]. HeliTpodunbl TakKe WUrpatoT BaxHyH
pojib B PErynsiuMM afanTMBHOIO UMMYHUTETA U SBASKOTCS
OCHOBHbIMK 3((EKTOPHBIMK KJIETKAMKU CUCTEMHOI BOCMNa-
NUTenbHOW peakumu. Kak perynstopbl BPOXAEHHOTO UMMY-
HUTETa HEMTPOGDWIbI CEKPETUPYIOT PAZ, NPOBOCMANUTENbHBIX
¥ UMMYHOMOZY/IMPYHOLLMX LIMTOKUHOB U XEMOKWHOB, YCUIU-
Basi TEM CaMbIM PEKPYTMPOBaHME U 3DHEKTOPHbIE DYHKLUK
LPYrMX UMMYHHBIX KIETOK, TaKUX KaK LEeHAPUTHbIE KIETKY,
B-knetku, NK-kneTku, CD4, CD8 1 yd T-kneTku, a TakKe Me-
3eHXMManbHble CTBOMOBbIE KieTku [36].

Jiumdountbl (B-, T- n NK-KNneTku) oTBeTCTBEHHBI 3a
afanTuBHbIA UMMYHUTET, obecneunBas aHTUreH-cneundu-
yecku oTBeT. OHM Y4acTBYIOT B ryMOpasbHbIX U KNETOYHbIX
MMMYHHBIX peaKLMAX, MIMMYHOMOTMYECKON NaMATU, @ TaKKe
OKa3bIBalOT PErynATopHble 3PeKTbl Ha ApYriX Y4aCTHUKOB
MMMYHHOr0 oTBeTa. JIMMGOLMTLI UrpatoT rNaBeHCTBYHOLLYO
PoJib B MPOTMBOBUPYCHBIX, NPOTUBOONYXONEBbIX, 3YTOUMMYH-
HbIX M CUCTEMHBIX BOCMANUTENbHBIX peakumsx [35].

lporHocTnueckas ponb NLR xopoLuo npofeMoHCTpupo-
BaHa MpuW OHKoslormMyeckux 3abonesanusx. bein nposefeH
aHanu3 39 uccneposanuii yposHent NLR 'y 17 079 6onbHbIx pa-
KOM MOJIOYHO ene3bl 40 Hayana neyenus. MiccnepoBartenu
CAenanu BbIBOA, YTO NOBbILLEHHbIN YpoBeHb NLR npu aaHHoM
HO30/10TMM ABNSIETCA HEBNAronNpUATHLIM MPOTHOCTUYECKUM
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(GaKToOpOM U1 C BBICOKOM [,0CTOBEPHOCTLIO KOPPEnMpyeT co
CHXeHWeM b6e3peLmanBHoii 1 06LLel BbXMBaEMOCTH 60JTb-
HbIX [28]. Mpu nwemnyeckon bonesHu cepaLa TaKxKe umeeT
MecTo nosbllwenne ypoBHA NLR, KoTopoe accouumpoBaHo
C MOBBLILLIEHHbIM YPOBHEM MPOBOCMANUTENBHOMO LIMTOKY-
Ha IL-6, 4To cBUAETENLCTBYET O HANMUUU CUCTEMHOMN BOC-
nanuTenbHOW peakumn Npu aaHHoi natonorum [15]. Kpome
TOro, NoBbILLeHbIM UHAEKC NLR aBnsetcs HebnaronpusTHLIM
MPOrHOCTMYECKUM dakTopoM npu wmsodpenun [53], pe-
npeccun [46], cMCTEMHBIX BOCMANUTENbHLIX 3aboneBaHMsX
COeMHUTENLHOM TKaHW [6] u fp.

Takum obpasoM, NLR MoHO pacueHuBaTb KaK MHOM-
KaTop banaHca BPOXAEHHOro M afanTUBHOTO MMMYHHOIO
0TBETa MPW LENCTBUN Pa3IUYHbIX CTPECCOPHBIX CTUMYJIOB.
YpoBeHb NLR conpsieH ¢ BblpaXKEHHOCTbIO CUCTEMHOM BOC-
nanutensHoi peakumu. MosblweHne NLR MoxeT bbiTb 06-
YCNOBJIEHO YBENMYEHUEM B NepUdEPUYECKOiA KPOBU KoNYe-
CTBa HEMTPODUNIOB M3-3a MHTMBMpOBaHKA KX anonTo3a [37]
W/unK CHYXKEHNEM KonnyecTBa MMMAQOLMTOB M3-3a UX Nnepe-
pacnpefenieHus B OpraHu3Me BCNEACTBME PEKPYTUPOBaHUS
B 0Yar BOCMaJieHus, a TaKkKe ycuneHus ux rubenn B xope
UMMYHHbIX peakumii [31]. CHuxkenne NLR, BeposiTHo, cBuae-
TENbCTBYET 0 3aTyXaHUW CUCTEMHOMN BOCMAJUTENBbHON peaK-
LMY 1 CAYIKMT BNaronpuATHBIM NPOrHOCTUYECKUM (aKTOpOM.

BocnanutenbHbin uHgeke PLR (Platelet-lymphocyte ra-
tio) oLleHMBaeTCA KaK OTHOLLEHWe abcomioTHOMO KonmyecTsa
TPOMOOLMTOB K abCoNOTHOMY KonnyecTBy umdoumTos. 06-
pasyloLmecs B 04are XpOHMYECKOro BOCManeHus NpoBocna-
JMTeNbHble UMTOKMHBI IL-1 1 IL-6 oKa3biBatoT nponudepatve-
HbI 3P HEKT Ha MerakapuoLMTbl KOCHOro Mo3ra, CnocobcTeys
nx amddepeHLMpOBKe 1 NOBbILLIEHHOMY 00pa30BaHMI0 TPOM-
boumToB. MoMUMO yyacTus B remMocTase, TPOMBOLMTBI aK-
TMBHO PErynvpyloT BOCManuTeNbHblid npouecc. OHM MoryT
BbITb UCTOYHMKOM TaKMX NPOBOCMANNTENbHbIX PAKTOPOB, KaK
IL-1B, IL-6, umknookcureHasa 1 (COX-1), npocTarnaHauHbl,
(ubpuHoreH. TpoMbOLMTHI MOTYT yCUNMBATL UMM YMEHbLUATD
CEKpeLMI0 NIEKOLMTapHbIX XEMOKUHOB, HEOBX0AUMbIX ANs
PEKpYTMPOBaHUA B oYar BOCMaNeHUs HeATPOdUIOB U MOHO-
uMToB M MX akTuBaumu [38]. Kpome Toro, TpombounThbl AB-
nstotes uctouHmkom TGFb m VEGF, koTtopble crocobeTsytoT
XpOHM3aLMW BocnanuTensHoro npouecca [48, 50].

AnanorunyHo NLR yeenuuenne PLR cBuaeTenscTByeT o He-
raTMBHOM NpOrHo3e B OTHOLIEHUM 0bLLeli 1 6e3peumanBHoi
BbIXKMBAEMOCTM NPU 3/10Ka4eCTBEHHbIX onyxonsx [28, 50, 52].
Mpu cepheyHo-CcOCYAUCTbIX 3aboneBaHMsaX, B 4aCTHOCTM
nwemmnyeckon bonesnm cepaua [15] v wmsodpennn [42], no-
BbILLUEHHBIA PLR TaKxe cuuTaeTcs NAoXuM NpOrHOCTUHECKUM
MapKepoM.

BocnanutenbHbiii uHaeke LMR (Lymphocyte-monocyte
ratio) oLeHMBaeTCS KaK OTHOLLEHWe abcomloTHOro KonyecTsa
MMAOLMTOB K MOHOUMTaM. MOHOLMTLI — caMble KpymHble
NeNKouUTbI Nepudepuyeckoii Kpoeu. B KpoBoToKe MoHOLM-
Thl LMPKYSMpYIOT [0 4,5 cyT, nmocne 4ero MUrpupyrT B TKa-
HW, BOCTIONHAS MOMYNALMIO TKaHEBbIX MakpodaroB. OHM TaK-
e cnocobHbl auddepeHUMpoBaTLCa B AEHAPUTHBIE KIETKU
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U TKaHecneunduyHble GaroumTapHble KIETKM, Takue KaK KIeT-
k1 Kyndepa v octeoknactbl [30]. OyHKLMM MOHOLIMTOB/MaKpO-
(baroB BK/TIOYAIOT (AroLMTO3 W IMMUHALMIO KITETOK, HECYLLINX
reHeTUYECKM Yy3KepOAHYH MHAOPMaLMIO, MPOLIECCUHT aHTUre-
HOB, MHAYKumio T- 1 B-onocpeioBaHHOr0 MIMMYHHOTO OTBETA,
a TaKXKe pasBUTME CMHAPOMA CMCTEMHOrO BOCMAJITENBHOIO
0TBETA 3a CYET CEKPELMM LIMTOKMHOB U XEMOKWHOB, 0bN1aato-
LUMX PErynATOPHLIMU 1 3QHEKTOpHBIMYU QYHKLMAMM [14].

Nupeke LMR ucnonbsytot pexke, yeM NLR u PLR, ogHako
OH MOXeT BbITb He MeHee Mofe3eH B MPOrHo3e COLMaNbHO-
3HauMMbIx 3ab0n1eBaHNI. TaK, B PeTPOCTIEKTUBHOM KOrOPTHOM
uccnefoBaHuy 6bi1o NPOAEMOHCTPUPOBAHO, YTO NPY OCTPOM
MHdapKTe M1oKapaa cHuxenne LMR sBnsieTca nnoxum npo-
THOCTUYECKMM (aKTOPOM, MOCKOJIbKY acCoLMMPOBAHO C Bbl-
COKMM PUCKOM CMEPTHOCTW B TEYEHME MepBOro roja nocne
npuctyna [51]. B oHKonormyeckom npakTuKe MOBbILLEHWE
LMR y 6onbHbIX KOMOpeKTanbHbIM PaKoM CAyXuT bnaronpu-
ATHBIM MPOTrHOCTMYECKUM MapKepOM B OTHOLLEHMM 0OLLeN
BbIKMBAEMOCTH, B TOM BPEMS KaK ero CHUXeHWe accoLuu-
POBaHO ¢ bonee BbICOKOM CTeNeHbH 3n0KavecTBeHHocTH [20].

B nocnepnHue rofibl CTaHOBATCS NONYNSPHBIMU TaKWe BOC-
nanuTenbHble MHAeKchl, Kak Sl (Systemic inflammatory in-
dex) u SIRI (Systemic inflammatory response index), KoTopble
cunTaloTcA MHAMKatopamu banaHca mexnay BocnaneHueMm
M MUMMYHHON peakumeid. Sl paccunTbiBaeTCcs KaKk OTHOLLUe-
Hue abCoMITHOrO KoNMYECTBa TPOMBOLIMTOB M HEMTPODUIIOB
K Konnyectsy numdouutos. SIRI onpefensioT Kak oTHoLUe-
HWe npou3BefeHUs abCoNITHOTO KonMyecTBa HerTpodunos
¥ MOHOLMTOB K abconioTHoMy uncny niumdoumTos. Mx npo-
FHOCTUYECKOE 3HaYeHMe MOKa3aHo MpuW caxapHoM auaberte,
MOCTUHCYNBTHOW fenpeccun [2], cepAeYHO-COCYaMUCTLIX Ma-
Tonorusx [25], 3n0Ka4ecTBEHHbIX onyxonsx [26].

[lpyrve rematonoruyeckue BocCnanuTesbHble WUHAEKCHI
npuMeHsioT ele pexe. [lna ux onpepenexus Tpebyetcs
npoBeAeHWe LOMONHUTENbHBIX BUOXMMUYECKUX UccnesoBa-
Hui. Tak, PNI (Prognostic nutritional index) paccuntbiBatoT
Ha OCHOBe YpPOBHA anbbyMuHa M KonmuectBa NMMQoLU-
T0B (KOHLeHTpaumsa anbbymuHa (r/n) + 0,005 x KonuyecTBo
numoountos) [41]. GPS (Glasgow prognostic score) u ero
MoaMbMLMpoBaHHLIN BapuaHT (MGPS) nogcumntbiBaioT ¢ Uc-
Mo/b30BaHWEM KOHLIEHTpauuu anbbymmuta n C-peakTmBHOMo
benka [34]. ALl (Advanced lung cancer inflammation index)
BbIYMCIIAIT M0 GOpMy/e MHAEKC Macchl Tefa x KOHLEHTpa-
ums anbbymmna / NLR [45].

JIMCKPUMMHALMOHHBIE YPOBHU NS OLLEHKM BOCMaUTESTb-
HbIX reMaTofIOrMYecKUX WHAEKCOB B pasHbiX MybnmMKauusx
CYLLLECTBEHHO BapbUPYHT, MOCKOSbKY aBTOPbI B CBOMX pabo-
Tax MCMoNb3yloT pasHble WX NOPOroBbIe 3HAYEHUs ANA pa3-
JINYHBIX TPYNN KIMHWYECKMX HabmiofeHuid, 4To 3aTpyaHseT
BHe[IpeHuUe 3TUX NapaMeTpoB B KIIMHUYECKYIO MPaKTUKY. TeM
He MeHee BblLUeyKa3aHHble MapKepbl, HECOMHEHHO, MOTYT
BbITb MOMe3Hbl B Ka4ecTBe MHOMKATOPOB CYOKIMHUYECKOro
CUCTEMHOTO BOCMANEHNs, MOCKOMbKY [0Ka3aHa WX MpOrHo-
CTUYecKas poNib B TaKMX COLMANbHO-3HAYUMbIX 0bnacTax
MEeAMLMHBI, KaK OHKOJIOrMS,, KapAMoOorus, NcuxuaTpus.
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BOCMAJIUTENIbHBIE TEMATOJIOTMYECKUE
WHAEKCbI NPU XPOHUYECKOM
BOCMAJIEHX 3HAOMETPUA

TeueHue BocmanuTenbHbIX 3aboneBaHmii OpraHoB Mano-
ro Tasa Yy JEHWMH XapaKTepu3yeTcs TeHAeHUMEN K reHe-
panu3auuMm 1 XpoHM3aLmMK, crnocobeTBys BOBMEYEHMIO B Na-
TONOrMYECKWUA NPOLLECC MMMYHHOW W 3HOOKPUHHOW CUCTEM
W TNOSBNEHWI0 KaK JIOKaNbHOM, Tak M 0bLiecoMaTnyecKou
cumnToMaTtukm [7, 13]. Cpean natonormyeckux npoLeccos
3HA,0METPHSA, CHUXKAIOLLMX ero PenpoayKTUBHbINM NOTEHLManN,
3HauMTENbHYK [0MI0 3aHUMAKT XPOHWYECKUA 3HAOMETPUT
W 3HO,0METPUO3.

XpOHUYECKUI 3HOOMETPUT — KIIMHUKO-Mopdonoruye-
CKWA CMHIPOM, MPU KOTOPOM [JIUTENBHOCTb, FybuHa U cTe-
MeHb NOBPEXAEHNSA C/IM3UCTOM 060J104KM MaTKK onpesensoT
K/IMHWYECKYI0 CUMNTOMATUKY 3aboieBaHuMs, 0CHOBaHHYH Ha
HapyLLEeHUM LMKNINYecKon bruoTpaHchopMaumum 1 peLentms-
HocTu aHgomeTpus [18]. B Poccum pacnpocTpaHeHHocTb Xpo-
HWYECKOr0 3HAOMETPUTA CPELM HKEHLLMH N0 PasHbIM AaHHbIM
Bapbyupyet oT 10 go 85% [12], uto, no-Buaumomy, obycnos-
NIeHO WUCMOJIb30BaHMEM pasHbIMU BpadyaMu pas3iMyHbIX Lua-
THOCTUYECKUX KpUTEpPUEB 3HAOMETpUTa npu obcnefoBaHum
naumeHToB. [laHHble HEKOTOPbIX aBTOPOB MOKa3blBaKT, YTo,
HECMOTPA Ha OTCYTCTBME BbIPAXKEHHOW KIIMHUYECKON CUMNTO-
MaTVKM 1 HopMaribHble 3Ha4YeHus 0bLenabopaTopHbIX NoKa-
3aTesielt, y eHLUMH SEeTOpPOLHOr0 BO3pacTa Ha POHe XPOHHU-
YecKOro BOCMaNMTENbHOTO NpoLecca penpoayKTUBHOM Chepbl
B CTaJMW HEMOTHOW PEMUCCUM OMNpPeLENsIoTCA 3HAUUTESbHbIE
M3MEHEHMs CO CTOPOHBI UMMYHHbIX KIIETOK, Mpo-, NPOTUBO-
BOCMANMTENbHBIX W PETYNATOPHbIX LIUTOKUHOB, KOMMOHEHTOB
W MHrMOMTOPOB CUCTEMbI KOMMEMEHTA, UMMYHOTN06YNNMHOB
Ha CUCTEMHOM UM MECTHOM YPOBHSX. 3TO CBMAETENIbCTBYET
0 HanuMuuM JecTPYKTUBHOTO MMMYHOBOCMAIUTENIBHOMO Mpo-
Liecca, TpebytoLLiero 0bs3aTeNIbHON KOpPPEKUMM AN HopManu-
3auum Mop@odyHKLMOHANBHOIO COCTOSHUS S3HAOMETPUS, BOC-
CTaHOB/IEHMS ero peLenTUBHOCTM M NpeoaonieHus becnnoams
[5, 16].

JHAOMETPMO3 TaKKe NpeAcTaBnseT coboi 3aboneBaHue
C NpW3HaKaMW XPOHUYECKOro BOCMaNieHUs, KOTOPOe COMpo-
BOXXAAETCS HalmumeM (YHKLUMOHAMbHBIX 3HAOMETPUANbHbIX
Xene3 1 CTPOMbl BHe nonoctv Matku. WM ctpagaiT npu-
MepHo 5-15% JKeHWMH penpofyKTUBHOrO Bo3pacTa [33].
CornacHo MexpayHapooHoM Knaccudukauum bonesHei
B CTPYKTYpe 3HAOMETpMO3a OTAE/bHO BLIAENAKT afeHo-
MWO3 (3HLOMETPUO3 MaTku) — [obpoKayecTBeHHOE 3a-
boneBaHue, Npu KOTOPOM B MUOMETPUM OBHapyKMBatTCA
basanbHble 3HAOMETpUanbHble Xenesbl U CTPOMa C peak-
TUBHOW TMNEepriasueit OKPYHaloLWMX UX rMafKOMbILLIEYHbIX
KNeToK. ALleHOMMO3 MMeeT pasHble KIMHUYECKWe MposB-
nenmns (0T Ta3oBbIX bonent Ao becnnogus), ogHaKo y Tpetu
MaLMeHTOK OH mpoTeKaeT beccumnTomHo. PacnpocTpaHeH-
HOCTb a[leHOMM03a Y XeHLUMH ¢ becnnoameM, NosyyaLLmx
NeyeHue ¢ nomollbio BPT, coctasnset nopsaka 20-25% [8].
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Mo-BuoMMOMyY, MMeHHO [aHHas QopMa 3HLOMEeTpUO3a
OKa3sblBaeT Haubonee HeraTMBHOE BNWSIHWE HA peLenTuB-
HOCTb 3HJOMETPUSA, MOCKONLKY MOpPhODYHKLUMOHANbHbIE
HapylleHUs 3aTparuBalT M MWUOMETPUA, U 3IHAOMETPUI.
XpoHuyecKoe BOCMasieHne, COMPOBOXJaAlLLee afeHOMU-
03, accOLMMPOBAHO C MOBBILIEHHON CeKpeuuen Makpoda-
ramu NpoBOCMANUTENbHBIX LIMTOKMHOB W XEMOKMHOB, B TOM
uncne IL-1B, IL-6 n TNF-a, KoTopble CO3[alOT JIOKasIbHYHO
MUKpoCpesy, CrocobCTBYIOLLYIO POCTY U NOALEPIKAHUI IH-
LOMETPUOMAHBIX 04aroB. [10BbILIEHHbIE YPOBHU LIUTOKWUHOB
MOryT 0DHapyXuBaTbCA Kak B 0yarax 3HAOMETpMo3a, Tak
U B NEpUTOHeaNbHON KUAKOCTU [24], 4To CBMAETENbCTBY-
eT 00 M3MEeHeHUM BOCMANMTENBHOrO CTaTyca He TONIBKO Ha
MeCTHOM ypoBHe. VIHTEHCMBHOCTb BOCMANIUTENBHBIX peaKLmii
MpU AaHHbIX NATONOMUAX IHLOMETPUS, NO-BUAUMOMY, MOXET
0TPaXaTbCA B U3MEHEHUSAX CUCTEMHOrO BOCMANUTENBHOMO
craryca.

[Ins OLEHKM 3TUX U3MEHEHMIA BOCMANUTENbHbIE reMaTo-
NIOTMYeCKMe MHAEKCHI MOTYT BbITh TaK 3Ke N0fe3HbI, KaK 1 npu
OMUCaHHBIX BbILIE COLMANBHO-3HAYMMBIX 3aboneBaHuAX.
Y naumMeHTOK ¢ 3HL,0METPMO30M ObII0 NPOLLEMOHCTPUPOBAHO
yBenmyeHmne nHaexrcos NLR 1 PLR [39]. NLR n CA125 nonoxu-
TeNbHO KOpPenupoBanu co CTafiuel, aaresvei K MaToyHbIM
TpybaM 1 JaMeTpOM 3HA0METPUOUIHBIX KUCT AUYHUKOB [32].
KpoMe Toro, 6b110 NoKasaHo, 4T y MaLMEHTOK C 3HL,OMETpUO-
30M ypoBeHb KOMBKHMpoBaHHOro Mapkepa PLR u CA125 6bin
3HaumMTeNbHO BbILLE, YeM Y MaLMeHTOK C [obpoKayecTBeH-
HbIMU OMYXONIAIMM ANYHWUKOB. [IMarHoCTMYecKas LeHHOCTb
¥ cneunduryHocTb KoMBKUHUpoBaHHoro Mapkepa PLR 1 CA125
Obin Bbiwe, YyeM Yy opHoro Tombko CA125. Y naumeHToK
C 3HIOMETPUO30M KOMBUHMPOBaHHbI MapKkep PLR n CA125
MOJIOKMTENBHO KOPPENMpoBan C TAXECTbI0 CMaeyHoro npo-
Lecca B ManoMm Tasy [27]. bbina Takxe obHapyeHa CBA3b
mexay Sll v 3HaoMeTpro3oM. B uccnefoBaHUM NPUHANKW y4a-
ctue 3390 xeHwmH B Bo3pacte oT 20 ao 55 net. C nomoLbo
MHOXXECTBEHHOIO JIMHEHOr0 PerpeccHoHHOro aHanu3a bbina
BbISIB/IEHA 3Ha4MMas NONOXKUTENbHaA Koppenaums mexay Sl
1 3HAOMeTpKo3oM [43]. B apyroM uccnenoBaHum nokasaHa
oTpuuaTeNbHas KoppensuuoHHas cBsasb Mexay Sll, PLR
u becnnoguem [21].

WccnenoBanuii Mo M3ydeHWo posv BOCMaNUTENbHbIX re-
MaTOSIOrMYECKUX WHAEKCOB NPU MMHEKONOMMYECKUX NaTono-
TMSX HEOHKOJIOTMYECKOro XapakTepa B HAaCTOALLMA MOMEHT
o4eHb Maro. locnefHue uccnefoBaHWs, NOCBALLEHHbIE WX
UCMoMb30BaHMI0 B 06/1aCTV aKyLLepcTBa U FMHEKOMOMMK, No-
3BOJIMIM YCTaHOBMTb CBA3b C TAKUMM COCTOSIHUAMM, KaK 3H-
LOMETPUO3, CUHAPOM TUNEPCTUMYNIALMA AAMMHUKOB, a TaKXKe
HebnaronpusTHble UCXOAbl bepeMeHHocTH (HanpuMep, npe-
3Knamncus). B cBA3M ¢ YeM ecTb Bce 0CHOBaHWA Ans Aasb-
HelLero M3y4YeHUs MPOrHOCTMYECKOM 3HaYMMOCTW 3TUX Mo-
KasaTesiell y naumeHToB ¢ 6ecnnogmeM, B YacTHOCTH, Nnepes,
nposeaeHue npoueaypsl 3KO.
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BO3MOXXHOCTU BOCINAJIUTE/IbHbIX
FEMATONIOMMMYECKUX UHAEKCOB 1A
MPOrHO3A YCNELWHOCTHU 3KO

lNpeoponenue becnnogms ¢ nomowbto IKO go cux nop
0CTaeTCs CNOXHOM 3afiayei: TONIbKO OKOJIO TPETU MEHLLMH
[OCTUralT 6epeMeHHOCTM Npu AaHHOM BuAae nevenus [1].
CywectByeT ocTpas NOTPEBHOCTb B HALEKHBIX UHCTPYMEH-
TaX NPOrHO3WPOBaHMUS YCMELUHOCTM HACTYMN/IEHNSA W pPa3BUTUS
6epeMenHocTv nocne 3KO. MpeabiayLumne uccnefoBaHUs no-
Ka3anu none3HoCTb HEKOTOPbIX AeMOrpadmyecknx U KIMHK-
yeckux (aKTopoB, BKIIOYas BO3PACT, MHAEKC Macchl Tena,
NPOAOMKUTENBHOCTL Decrnous, TOMWMHY 3HAOMETpUS,
KOJIMYECTBO MNEPEHECEHHbIX 3MOPUOHOB M KauyecTBO 3IM-
Op1oHOB, 518 NpOrHO3MpoBaHUs 3dEKTUBHOCTH NieYeHMs
metofoM 3KO. OfHaKo OHM He OTpaKaloT BOCMANMTESbHbIN
CTaTyC MaLMEHTOK, U He MO3BONAIT UAEHTUDMLMPOBATH
HanuuMe CyBKAMHMYECKOro BOCManeHUs B 3HLOMETPUM,
KOTOPOe MOXET CcTaTb NpensaTcTBUEM [N UMMIaHTaUuu
3MOpPUOHOB.

HekoTopble cbiBOpoTOuHble 6MOMapKepbl BocCManeHus
BbIM M3yyeHbl HAa NpesMeT WX MPOrHOCTUYECKOTO MOTEH-
uMana [23], oaHAKoO COXPaHAKTCA CYLEeCTBEHHble MPO-
6neMbl UX BHELPEHUS B KIIMHUYECKYIO MPaKTUKY. B cBA3u
C 3TUM, HeobXoOMMbl MCCNef0BaHMA MOME3HOCTU HOBbIX
BOCManuUTeNbHbIX MapKepoB, B 4YacTHOCTW, BOCMANUTENb-
HbIX reMaTofloryeckux WHLEKCOB ANS MPOrHO3WpOBaHMS
ucxopos 3KO.

B 2024 r. bbina onybnukoBaHa paboTa, NOCBSALLEHHAs
U3y4eHuto noTeHumanbHoi monb3bl NLR u PLR, Hapspy
C LpyrMMU MapKepaMmu, ais nporHo3upoBanus ucxonos KO
C Y4ETOM PasfMyHbIX KITMHUYECKUX 0CODEHHOCTE NaLMEHTOK.
PesynbTaThl 3T0r0 MCCNEA0BaHUA YoeauTebHO NOKa3bIBaLoT,
uyto bonee HU3KMN ypoBeHb NLR MOXKET CIyUTb HaJEeXHbIM
He3aBMCUMbIM NPEVKTOPOM AOCTUXKEHUS XMMUYECKON, KITK-
HWYECKOW U u3HecnocobHon bepeMeHHOCTW Mocne mpoLie-
aypbl 3KO [29].

B npyrom uccnenoBaHWmM oLeHUBaNW B3aMMOCBSA3b MEX-
LY TaKUMW reMaToNorMyeckUMmM MapKepaMu BoCNaneHus, Kak
SII, SIRI, PIV (Pan-immune inflammation value) u passutu-
eM ANLEKINETOK U 3MOPUOHOB Y JKEHLUMH C HEObBACHUMBIM
becnnoguem. beino obHapyKeHo, 4TO ypoBEHb CUCTEMHOMO
MMMYHHOTO BOCMasneHWs 0Ka3blBaeT HeraTMBHOE BAMSHUE Ha
pa3BUTME ANLIEKNIETOK M 3MOPUOHOB. TaK, y MaLMEeHTOK, YbM
3MOpWOHBI NPEeKpaTUNIK CBOE pa3BUTME A0 MepeHoca, bbiin
CTaTUCTMYECKM 3HaunMo Bblwe 3HaueHus S, SIRI, PIV u NLR
M0 CPaBHEHMIO C MaLMEHTKaMW, NOABEPrUMMUCA NepeHocy
3MbpuoHoB. KpoMe TOro, y 3TUX MaLMEHTOK UCnoNb3yeMas
[,03a rOHaf0TPOMNMHA, KONMYECTBO ONIOA0TBOPEHHBIX fNLe-
knetok 1 0SI (Ovarian sensitivity index) 6bim cTaTUcTUYECKN
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3HauMMO BblLLIE, @ KOJIMYECTBO MONyYeHHBIX AIMLIEKIIETOK 3Ha-
UNMO HUKE B CPABHEHWM C FPYNMOI NaLMEHTOK C NEPEHOCOM
3MbpuoHOB [47].

TakuM 06pa3oM, neyeHue, HanpaBeHHOE Ha NoLaBNIEHNEe
BOCMaNeHMs M HOpPManM3aLMi BOCMANMTENIBHOMO CTaTyCa,
MOET ynyywnTb yenewwHocts IKO.

3AKJTIOYEHUE

Hapacraiowas TeHAeHUMA 4acToTbl HapyLIeHWA penpo-
OYKTUBHOIO 3[,0POBbSA MEHLUMH U HeraTuHble feMorpadu-
YecKue nmpoLecchbl NpesonpesensioT aKTyanbHOCTb BCeCTo-
POHHEr0 M3y4eHWsi BOCMANMUTENbHBIX NPOLECCOB OpPraHoB
Manoro Tasa U pa3paboTku HOBbIX CxeM Tepanuu. JleyeHue
becnnoama ¢ nomowbio npoueayp 3KO HepocTaTouHo 3¢-
dektHo. Kaxapbin umkn 3KO TpebyeT 3HaunTenbHbIX Gu-
HaAHCOBbIX 3aTpaT CO CTOPOHbI FOCYAApPCTBa M CaMMX Nauu-
eHToB. CyLuecTBylolwme noKasatenu A1 NPOrHo3MpoBaHuUs
adpdekTuBHoCTM nedeHus MeTopoM IJKO He yuuTbiBaloT
BOCMANMTENbHbIN CTaTyC MaLMEHTOK, KOTOPbIA MOXET BHO-
CUTb CyLLIeCTBEHHbIV BKNAA B PeLenTUBHOCTb IHAOMETpHS,
a Crefl0BaTesbHO, W B YCMELLHOCTb MMNNaHTauuu. Bocnanu-
Te/IbHble reMaTofloruyeckue MHAEKChI MOryT MOTEHLMANbHO
CIYXXWUTb B Ka4YecTBe MPOCTbIX U S3KOHOMMYECKU BbIFOAHBIX
nporHocTuyecknx Mapkepos ycnewHoctv IKO. JansHenwwee
M3y4eHne NPOrHOCTUHECKOM POSIU BOCMAITENbHbIX FreMaTo-
NIOTUYECKMX MHOEKCOB Npu Becnnogmm, accoumMMpoBaHHOM
C CyBKIMHMYECKMM BOCManeHueM, W UX Balupaums B npo-
CMEKTUBHBIX UCCIIeA0BaHUAX MO3BONAT YCOBEPLUEHCTBOBATb
anropuTMbl neyexms, 1 noBbicuTb AddekTueHocTb IKO y Ta-
KUX NaLMEHTOK.

AOMO/JHUTE/IbHAA UHDOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHECHM CYLIECTBEHHbIA BKAA
B pa3paboTKy KOHUenuuu, NpOBELEHMEe WCCNef0BaHUA U MOA-
FOTOBKY CTaTbW, MPo4iM M opobpunu QuHanbHylo Bepculo nepea
nybnanKaumen.

WcTouHnKM mHaHcpoBaHuuM. PaboTa BbiNoHEHa B paMKaXx MpoeKTa
Poccuiickoro HayuHoro doHaa N 24-25-00244.
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OcobeHHoOCTH npenopaBaHusa MOHEKyanHOﬁ ouonorum
UMHOCTPaHHbIM cCiywiaTesiaM NoAroroBUTeIbHOro otaesieHuA
MeAULUHCKOro yHuBepcuTteTa

H.C. Abaykaesa, H.C. KocenkoBa, H.B. Bacunbesa

CaHkT-leTepbyprckuii rocyAapCTBEHHbINA NeAUaTPUHECKUA MeAULIMHCKIIA YHUBepcuTeT, Poccus, CankT-leTepbypr

AHHOTALMUA

B cratbe u3noxeHbl 0cobeHHOCTU NpenofaBaHWs MONEKYNIAPHOM BUONOrMM MHOCTPAHHBIM CYLLATENAM NOLATOTOBUTENbHO-
ro otgenenus. Ha noarotosutensHoM otaeneHun CaHKT-eTepbyprckoro rocyfapcTBEHHOrO NeauaTpuyecKkoro MeuumH-
CKOro yHMBEpCUTETa NPoXoasT 0byueHue rpawaaHe bonee 30 cTpaH Mupa, KOTOpbIE B 3HAYMTENBLHOM CTEMEHW OTIMYAKOTCA
M0 YPOBHIO NOATOTOBKY. [L1s OLEHKM UCXOAHOTO YPOBHS 3HAHWI CRyLLaTeneil No MONeKyNspHON reHeTUKE Ha Kadespe Meam-
LIMHCKOM 61onoruu NpoBOAAT KOMMbIOTEPHOE TECTUPOBaHWE, aHaU3 Pe3ybTaToB KOTOPOrO CAYXMT OCHOBOM [anbHeMLLero
AnddepeHLMpoBaHHOr0 Noaxofa K Ux obydenmto. [Ins noBbileHns aQPEeKTUBHOCTM 0CBOEHWUS TEOPETMYECKOr0 MaTepuana
1 HaBbIKOB PeLLeHWs 3aAay NpefJioXeHbl pasHble METOAMYECKME NMOAXOAbI. bronornyeckue TeMaTmyeckue MUHWU-CNOBapH,
MoAroToB/IEHHbIE NpenoAaBaTensMi Kadeapbl N0 Kax4oMy U3y4aeMoMy pa3festy, NOMOrakT yyaliumcs NpeoaoneTb Tpya-
HOCTU UCMOJIb30BaHMs PYCCKOr0 Ai3blKa Mpu U3y4eHuu buonoruu. CnylwatensM noAroToBUTENLHOMO OTAENEHUS aApecoBaHo
yuebHoe nocobue «[lenenne knetku. MeHeTuka. MonekynsapHas buonorusy, BKIUatoLLee TeCTOBbIE 3alaHWA U 3afauu, Npu-
BeZieHbl NMpUMepbl peLleHns 3afay co CXeMaMu W pUCyHKaMW. BbinonHenue obyyatomMmmcs 3afaHuid € MCMONb30BaHUEM
WHTEPaKTUBHOW AOCKW U npunoxenus Activinspire 3HauMTeNbHO pacLuMpsieT BO3MOXHOCTU npenofasatens. [lns o3HaKoM-
NeHus cnyLiateneid NOAroTOBUTENBHOTO OTAENEHUS C BbICOKOTEXHOIOMMYHBIMU, NEPCNEKTUBHBIMU METOLAMU AUArHOCTUKM
1 NleyeHus paspabaTbiBaloTcs pasnuyHble HarnsaLHble MaTepuarbl, B TOM YKCe aHUMaLMK, KOTopble B AOCTYMHOM dhopMe 3Ha-
KOMST byayLumx Bpayel ¢ nepefoBbIMU TEXHONOTUAMI. Busyanusaums MonekynsipHo-reHeTUYecKuX NpoLeccoB NocpeLcTBOM
aBTOPCKMX Mpe3eHTaLMiA, aHUMaLMiA, CXEM M PUCYHKOB 00fier4aeT BOCMpUATUE MHPOPMALMM MHOCTPAHHBIMUA CyLLATENSMM
1 cnocobcTByeT aganTaummn K 0byyeHmio.

Kniouesble cnioBa: OMbIT NpenoAaBaHWs; WHOCTPaHHble CRywwaTenu; NOArOTOBUTENbHOE OTAENEeHUe; MOJNeKynspHas
6ronorus; cxeMbl 3KCMPECCUM FeHOB; 3afla4n N0 MOSIEKYNSPHON 61ONOrUM; CO3AaHNe aBTOPCKUX aHUMaLMIA.
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Teaching molecular biology to medical university
preparatory department foreign students
Nelly S. Abdukaeva, Natalia S. Kosenkova, Nina V. Vasilyeva

Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia

ABSTRACT

The article outlines the features of teaching molecular biology to foreign students of the preparatory department.
At the preparatory department at St. Petersbhurg State Pediatric Medical University, students from more than 30 coun-
tries are trained, who upon admission differ significantly in their level of training. To assess the initial level of knowledge
of students in molecular genetics, the department conducts computer testing, the analysis of the results of which serves
as the basis for a further differentiated approach to teaching students. To improve the efficiency of mastering theoretical
material and problem solving skills, various methodological approaches are proposed. Students are helped to overcome
the difficulties of using the Russian language when studying biology by biological thematic mini-dictionaries prepared
by teachers of the department for each section studied. The textbook “Cell division. Genetics. Molecular Biology” is
addressed to the students of the preparatory department, it includes test items and problems, provides examples of
problem solving with diagrams and drawings. Having students complete assignments using an interactive whiteboard
and the Activinspire application significantly expands the teacher's capabilities. To familiarize students with high-tech
methods that are promising in medicine, various visual materials are being developed, including animations, which in
an accessible form introduce future doctors to advanced technologies. Visualization of molecular genetic processes
through original author’s presentations, animations, diagrams and drawings facilitates the perception of information by
foreign students and contributes to the adaptation of students of foreign software to studying.

Keywords: teaching experience; foreign students; preparatory department; molecular biology; gene expression patterns;
tasks in molecular biology; creation of original author’s animations.
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COBPEMEHHBIE METOAVKTIPEMNOLABARMA

Ha nogrotoeutencHoM otgenenun B CaHkT-[leTep-
ByprckoM rocyfapcTBEHHOM NeANaTPUYECKOM MeAULIMHCKOM
YHMBEpCUTETE MpOXOAAT 0bydyeHue cnywatemm u3 bonee
30 cTpaH Asum, Adpukm, JlatuHckon AMepukm u EBponbl,
KOTOpble B 3HAYUTENILHOM CTEMEHU OT/IMYAKTCA OT OTeye-
CTBEHHbIX CTYAEHTOB M0 YPOBHIO MOATOTOBKU MO BCEM
pasgenam buonoruu. MonekynspHas buonoruss — o0fHO
13 NPUOPUTETHBIX U CTPEMUTENBHO Pa3BUBAIOLLIMXCA HAaNpaB-
NEHW COBPEMEHHOI HayKM, U U3y4YeHWe BOMPOCOB MOJIEKY-
NISIPHON FEHETUKY B MeAULIMHCKOM YHUBEPCUTETE 3acNyKuBa-
eT 0c060ro BHUMaHMS.

B npouecce obyueHus cnywateneii npenogasarento He-
06X0AMMO yunTBIBaTh CreaytoLLmMe 0CobeHHOCTH:

*  He[O0CTaTo4YHOCTb 6a30BbIX 3HAHMIA;
*  A3bIKOBOV Dapbep, MOCKOJbKY MPenojaBaH1e NpoBOLUT-

CSl Ha PYCCKOM A3bIKE;
¢ CJIOXHOCTb M3y4aeMbIX MPOLLECCOB;

* MpUMeHeHMe TeOpeTMYECKOro MaTepuana [ peLleHus
3ajiay Mo MOJEKYNAPHON FeHETHKE;
*  pasBuTWe NpeACTaBNeHWI B 06nacT MoneKynspHom buo-

JIOTMM B CBA3M C NOCTOSAHHBIM 0BHOBNIEHUEM [LaHHbIX;
IWCTaHUMOHHOE 00yyeHue (B psLe Clyyaes).

Ha kadenpe MeamMumHcKoii buonorm HakonneH 3Haum-
TeNbHbIN OMNbIT NpenojaBaHusa b1ONoru Kak CTyAeHTaM, Tak
W cnywatensam nogrotosutenbHoro otaenenus (M0) [1-3].
[lns OLeHKN UCXOAHOTO YPOBHS 3HaHWW MO MOMEKYNSPHOI
reHeTMKe Ha Kadenpe NpOBOAMTCSA KOMMbOTEPHOE TECTU-
poBaHMe Mo CNeaylLMM TeMaM: «3HaH1e MeXLyHapOAHOM
TepMUHONOrMU», «CTPOEHME HYKIIEMHOBbIX KUCOT, UX CBOM-
CTBa U BYHKLMM», «PeaKLu MaTPUYHOTO CUHTE3a B KIETKE:
PennMKaLms, TPaHCKPUNLMS, TPAHCALMSA.

N3y4yeHune KNeTouHbIX NPOLLECCOB HA MOJIEKYNISPHOM YpPOB-
He HeBO3MOXXHO be3 Ba30BbIx npefcTaBneHUid 06 opraHouzax
KIETKM 1 APYTUX KIETOYHbIX CTPYKTYPaX, YTO YUMTLIBAETCS Npy
COCTaBJIEHWN TECTOBbIX 3agaHui [4, 11, 12, 14]. TectpoBa-
HWe MOLrOTOBNEHO MpenojaBaTeNiaMu Kadeapbl € MCMoSb-
30BaHveM npunoxenuii Adit Testclient, Adit Testdesk Editor,
Adit Testdesk Reporter no MaTepuanam mMeToaM4ecKMx Noco-
OWi, M3naHHbIX KONNEKTUBOM Kadeapsl [5, 6].

lpoBeAeHHbI HaMKU aHanM3 pe3yNbTaToB TECTUPOBAHUS
MCXOAHOrO YPOBHS 3HaHWUI MHOCTPAHHBIX CRyLLATeNlen nof-
rOTOBUTENbHOMO OTALENEHMS BbISIBUN HU3KUIA YPOBEHb 3HAHMUIA
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(B cpeaHeM okono 30 6annos no ctobannbHoi LKane) [7].
AHanu3 wHOMBMAYanbHbIX Pe3ynbTaToB CAYXMT OCHOBOA
AanbHenwero nuddepeHUMpOBaHHOro NoaxoAa K 0byde-
Huio. WHTepakTuBHas dopma obyueHus Mo3BONSET BbISBUTL
WHOMBMAYaNbHbIE 0COOEHHOCTM KaXAOoro ydailerocs —
CnocobHOCTb K accoLMaTUBHOMY MBILLIEHUIO, YCTAHOBMEHMIO
NIOTMYECKUX CBSA3eM, paboTe ¢ BU3yasbHbIMU 00pa3aMm, KOH-
LiEHTPaLMM BHUMaHUS Ha PeLUeHnM BMONOTMYECKMX 3afaHuIA.
WHamBuayanbHeId NOAX04 CMocoBCTBYET BbIpaBHUBAHMIO
YPOBHSI 3HaHMI 00yYaloLWMXCA M Pa3BMTUIO CMOCOBHOCTEN
Ka)X[0ro U3 HUX.

HepoctatouHoe BnageHue pycCKMM SI3bIKOM CO34aeT
OnpefefieHHble TPYLHOCTM Yy CryllaTenel NoAroToBUTENb-
HOro OTAENEeHUs NpU u3yyeHuM Kypca buonoruu. LLnpokoe
UCNONb30BaHWE MEX[YHapO4HON TEPMWUHOMOTUM B pas-
nene «MonekynspHas 6uonorus» 3HauuTenbHo obneryaet
BOCMpuATUE MaTepuana. Hapaay ¢ opuumanbHbIMM A3bIKaMm
CBOMX TOCYAapCTB HEKOTOPble CAyluaTenu, npexne BCero
u3 ctpaH CeBepHoi u LieHTpanbHon Adpukm, banxHero Boc-
TOKa, BNaflelT eBPONENCKUMI A3bIKaMU, B TOM Yucrie GpaH-
LIy3CKUM 1 aHrMACKUM. TpyAHOCTW UCMONb30BaHNS PyCCKOro
A3bIKA MPU U3yYeHU BMONOrMM y4yalLMMCs NOMoratT npe-
ofoneTb bruonoruyeckmne cnosapi (byMaxHble UM 3NEKTPOH-
Hble HocuTenu). Mo KaaoW TeMe NpenofaBaTeNiaAMU HaLLeld
Kadenpbl pa3paboTaHbl MUHK-CNOBapM (pyccKo-aHrno-dpax-
Lly3CKue), C OCHOBHbIMU TEPMUHAMU A5 ONMCaHUs bronoru-
YeCKMX NPOLLeCCoB, NPOTEKALLMX B KieTKe (Tabn. 1).

Ocobyto npobneMy ans cnywartenen co3gaeT BOCMpUS-
The uHdopMaumm Ha cnyx. Mcnonb3oBaHne Ha NpaKTUYECKUX
3aHATUAX pa3HO0bpa3HoOro HarnsgHoro Martepuana, paspa-
BoTaHHOro COTPYLHUKaMM Halleil KadeLpbl, NO3BONSET Npe-
0Ll0NeThb A3bIKOBOM bapbep.

CnoXHOCTb M3yyaeMbIX MPOLLECCOB OMpeaensieT creuu-
(GuKy MeToamMKy NpenofaBakus atoro pasgena Ha [10. B Ha-
yane o0bweHus cnepyeT HayuuTb ciywateneii [10 npaBuibHO
paboTaTb C TEKCTaMW, KOHCMEKTaMM1, METOAMYECKUMU MO-
cobuaMn 1 NpeLIoXUTb pa3HoobpasHble hopMbl 0CBOEHUS
MaTepuana. BeinonHeHWe 3aaaHni ¢ MCNONb30BaHUEM WHTE-
PaKTUBHOW LOCKM W npunoxenus Activinspire 3HauMTeNbHO
pacLuMpsieT BO3MOXKHOCTW npenogasatens. lpenopasare-
NSIMU MOArOTOBNEHbI 33[aHNSA AN1S yYaLLMXCSA HA YCTaHOB-
NeHne COOTBETCTBMS WM NOCNe0BaTeNbHOCTH; BbIbOp Tpex

Tabnuua 1. puMep KpaTKoro pyccko-aHrno-tpaHLy3ckoro cnoBaps no TeMe «buocuHTe3 Benkar, COCTABNEHHOrO AJ1s MHOCTPAHHBIX CriyLiaTenei

NOArOTOBUTESIbHOMO 0TAeNeHus [7]

Table 1. An example of a short Russian-English-French dictionary on the topic “Protein Biosynthesis”, compiled for foreign students [7]

Pycckwii / Russian |

Aurnuiickuin / English

OpaHuyackuit / French

aMUHOKMCNoTa aminoacid acide aminé
benok Protein Albumen
[HK DNA AND
HacnefCTBEHHbIN hereditary héréditair
0CHOBaHMe Base Foundation
PHK RNA ARN
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TEHBI
T ST ey
N gﬁ:ﬁ:ﬁmﬁme . 5 gﬁcod'i?\‘gr('t-,r-,sn-,g'l].i_c’n?o_’a'NltA) i H:9
S [T 1 DA L [T1
T paHCKDHITIHSE ranserbed P pamcKpHIIHS

Transcription

uPHK 5' ~|u|; ¥
mRNA
=}
TpaHcIAIHA l

Translation

Ilentax
Peptide N n OO0

TPHK ¢

HS P P
aminoacids transported by tRNAs

Transcription

TPHK 5' | _mav.. | 3
tRNA

AHTHKOZOH
anticedon

Bonpoc: KaKy:o a/K TpaHCIOpPTHPYeT?
Question: what aminoacid is transported?

OTteeT: aHTHKOZOH OT 5'I[AV 3'— o1 3' VAI[ S’
xoa0H HPHK — AVD
a/k —  MeT

Answer: anticodon §' CAU3Y —» JUACS
codon mRNA — AUG

aminoacid — met

Puc. 1. CxeMa 3kcnipeccum benok-koampyowwmx u PHK-koampytowmx reHos. © Abaykaesa H.C., u ap. 2022. UctouHunk: 3aumcTBoBaHO U3 [8] (cxeMa
pa3paboTtaHa coTpyAHUKaMW KadbeLpbl MeULMHCKON bronorum). Bce npaBa 3alumLLeHbl.

Fig. 1. The scheme of expression of protein-coding and RNA-coding genes. © Abdukaeva N.S., et al. 2022. Source: borrowed from [8]
(the scheme was made by the staff of the Department of Medical Biology). Al rights reserved.

npaBuWibHbIX 0TBETOB U3 LUECTW; BbIbOp NO3MLKIA, «BbiNaja-
fomx» 13 obliero cnucka. B npeseHTaumsx Ha 3KpaH Bbl-
BOAATCA aflanTUPOBaHHbIN TEKCT, aHUMaLuK, n3obpaxeHus
B hopmare GIF, MHOrouMcieHHble UAMIOCTPaLMK B BULE CXEM,
PUCYHKOB ¥ TabnuLl, MHOTME U3 KOTOPbIX COCTaBJEHbI COTPYA-
HWKamu Kadenpsl (puc. 1).

Cnywarensm [0 agpecoBaHo yyebHoe nocobue «[ene-
HWe KneTku. MeHeTuKa. MonekynsapHas bruonorusy, u3gaHHoe
B cepun bubnnoteka nepmatpuyeckoro yHuepcuteta [9].
B TeKcTax yuTeH orpaH1yeHHbIN CI0BapHbIN 3anac ciyluare-
el M MaKCMMarbHO UCTO/b30BaHbl MeXAYHapOAHbIE TEPMU-
Hbl W C/IOBA, NMPELCTaB/IEHHbIE B MUHU-CIIOBApSX.

Mpumep: TpaHckpunyus — 3mo cuime3 PHK Ha mampu-
ue JHK (s pesynemame mpaxckpunyuu cuHmesupyrmcs
ace 8udsl PHK).

B npouecce mpaHckpunyuu cmpoumcsi KoMnaemMeHmap-
Has konus 00Hol u3 uenel [JHK — mpaHckpubupyemod.
Bmopas uens [JHK, Hasvieaemas kodupyrowel, Kak Mampu-
Ua He UCnosb3yemcs.

Kodupyrwas HK (cmeicnosas):
5-ATT TITUUr TAATIT -3

Tparckpubupyemas [JHK (aHmucmbiciiosas):

3'- TAL AAA TTL] ATT ALIA -5

UPHK: 5'- AYT' YYY LU YAA YTY -3'

Tpauckpunyuto ocywecmensiem ¢pepmenm PHK-nonu-
Mepasa.

N3yyeHne MonekynsipHoM Guonorum Ha NMOLArOTOBUTENb-
HOM OTJiefIeHUM HanpaBlieHo Ha yrnybneHue 3HaHWM B 06-
NacTv 06LUMX 3aKOHOMEPHOCTEN MOJIEKYIAPHO-TEHETUYECKMX
MpOLIECCOB W Ha pa3BUTUE HABbLIKOB PELLEHWS 3afaY.

DOl https://doiorg/10.17816/PED161101-108

MpumMep pewwenuns n odopmneHus 3apad [10].

3apava: Ydyacmok eeHa, Kodupyrowie2o nosaunen-
mud, cocmoum u3 nocsiedo8ameibHOCMU HyK/1eomuados:
3'- TAL AAA TTL AUA ATT TUL -5'. Cocmaseme cxemy
mpaxcasyuu Ha pubocome.

PeweHue: ®pazmenm [HK HayuHaemcs c¢ 3'-KoHua,
3Ha4um, 3mo mpaHckpubupyemas AHK. Mo npuHyuny Kom-
nnemedmapHocmu Haxodum uPHK (MPHK):

JHK: 3'- TAL AAA TTL] AUA ATT TUL -5'

UPHK: 5'- AYT' YYY UL yry YAA AIT -3

[lo mabnuue 2eHemuyecko20 kKoda HaX00UM noc/edosa-
meJIbHOCMb AMUHOKUC/I0M 8 nosunenmude:

UPHK: 5'- AYT' YYY UL yry YAA AIT -3

onunenmud: Mem — ¢heH — npo — yuc, max Kak YAA —
CmMon-KodoH.

Cxema TpaHcnaumm

Bo ¢parmeHte MPHK npucytctByeT crapT-komoH AT,
M CXEMa HaYMHAETCA C 3Tana MHALMALMW TPAHCTIALMK.

I. Uhnupmauma — Hayano cuHTesa noamnentuaa (puc. 2).

C MPHK coeapunHsieTca Manas cybbegmHuua pubocoMmbl
1 TPHK, HecyLLasn MeTMOHWH, KOTOpbI COOTBETCTBYET CTapT-
KomoHy AY[. Mexaoy KoMniemMeHTapHbIMM HYKJIeoTUAaMM
ctapT-KogoHa AYI MPHK u aHtukogoHa YAL, TPHK obpasy-
10TCSA BPEMEHHbIE BOAOPOAHbIE CBA3M.

3aTeM K 3TOMy KOMJeKCy npucoeaumtHsieTcs bonbluas
cybbeamHuua, u Gopmupyetcs paboTatowas pubocoMma.

Il. 3noHrauma — yauHeHWe nonvnenTuaa.

B pubocoMe topMupyloTcs aKTMBHbIE LieHTpbl. CTapT-
KOLOH OKa3sblBaeTcs B MENTUOMILHOM LEHTpe pubocoMbl,
a B aMMHOAUMNBHOM LieHTpe Haxoautcs KogoH YYY. K Hemy




COBPEMEHHBIE METOAVKTIPEMNOLABARMA

Maxas I subunit
S cybpemnnma - SMall subuni

puGocomst of ribosome

MPHK AYT VYV OO YI'Y VAA ATT

5
mRNA

238

met

large subunit
of ribosome

Goapmas cyoberHHIIA
pubocons

Tom 16,N°1,2025

3

Meavatp

5

MPHK (AY L VYV JIIIIT VT'Y ¥YAAATT
. )
mRNA ALl

Puc. 2. Cxema uHnumaumm TpaHcnsaummn. © Abaykaesa H.C., n gp. 2019. Uctounmk: 3aumcTBoBaHo u3 [10] (cxema paspaboTaHa coTpyaHUKaMu kadeapbl

MeAWLMHCKOM Bruonorum).

Fig. 2. The scheme — initiation of translation. © Abdukaeva N.S., et al. Source: borrowed from [10] (the scheme was made by the staff of the Department

of Medical Biology).

noaxoaut BTopas TPHK ¢ aHTMKofoHOM AAA 1 aMWUHOKUCO-
TOW (eHunanaHuH. Mexgy KOMMJeMeHTapHbIMU HYKIeoTU-
[aMU KOJl0Ha M aHTUKOLOHa 06pa3yloTcs BpeEMEHHbIE BOJO-
poaHble cBa3u. B pubocoMe ¢ MPHK oKa3biBatoTcs cBsi3aHbl
nBe T-PHK. Mexay aMuHokucnotamu 0bpasyetcs nentuaHas
cBa3b. [lanee pubocoma nepemeluaeTcs Ha OAWH TpUnneT
0T 9'-KoHua K 3'-koHuy MPHK. T-PHK, koTopas npuHecna Me-
TUOHMH, oTaensetcs oT MPHK 1 yxoaut 3 pubocoMsl (puc. 3).

MocnenoBaTeNibHO B aMUHOALMITBHBIA LEEHTP pUBOCOMBI
ByayT noaxoamtb pasnuyHble TPHK 1 npuHoCUTL aMUHOKMC-
notsl. Mexxay aMuHokucnotamu byayT obpasoBbiBaThCA nen-
TUAHble cBA3n. OcTaBuB aMuHokucnoTy, T-PHK ByayT noku-
Aatb pubocoMy, a pubocoma byneT nepemeLLaTbCs Ha OAMH
TpUNNET oT 5'-KoHUa K 3'- KoHuy MPHK.

Mpouecc pocTa MoAMNENTUAHOW Lenu (3noHraums) npo-
LOJIKAETCS.

lll. TepMUHaLMA — KOHeL, CMHTE3a NonMNenTUa.

Korma B aMMHOAUMIBHOM LiEHTpe OKa3blBaeTcs CTom-
KOJOH, CMHTE3 NONMNENTUAA NpeKpaLLaeTcs, GaKTop TepMu-
HaLmu Bbi3blBaeT auccoumaumio Komnnekca Ha PHK, TPHK,
MoAMNENTUL U CydbeauHNLbI pubocoMbl (puc. 4).

[nsa o3Hakomnenus cnywarenen N0 ¢ HOBbIMW [aHHbI-
MU MONEKYNAPHOM BUONOrMM U BbICOKOTEXHONOTUYHBIMM
MeTOAaMM, NEepCrekTUBHbIMUA B MefMUMHE, Ha Kadeppe
MeJMLIMHCKOM buonorun pa3pabatbiBaloTcs pasfinyHble Ha-
NALHbIE MaTepuarbl, B TOM Yuce aHuMauuu. [ins passutus
TBOPYECKOr0 MbILLIEHUS W MOTUBALMM K M3YYEHUIO HOBOMO
CO343l0TCA aHMMaLuW, B pa3paboTKe KOTOPbIX ydyacTByOT
CTYAeHTHI (puc. 5).

Mpumep TakoW aHMMaumn — pabota cTyaeHToB A.A. Ma-
naxosou, A.A. Kotnosa, A.C. BacHeL,0BoiA, nocBsLLeHHas cu-
cteMe CRISPR/Cas? (ot clustered regularly interspaced short
palindromic repeats/ CRISPR associated protein 9) [13].

B aHMMaumm npeacTaBneHbl NEPCOHaMM, BO3HUKLUME KaK
aBTOpCKME accoumaumm ¢ pabotoii cucteMbl CRISPR/Cas9.
CospaHue 2D-aHnMaLmMm NpoBOAMAOCH B HECKOMbKO 3TamnoB:

1. Co3paHue rpadmyeckmx nsobpaxeHuii Ha bymare.

2. lNepeHoc n306paxkeHni ¢ ByMaxKHOro HoCUTeNsA B Lnd-
poBoiA hopMaT B BEKTOPHON (hopMme.

3. AHuMmpoBaHme uMdpoBbIX M306paxeHuUin B nporpaMMe
SONY Vegas Pro 13.

DOl https://doiorg/10.17816/PED161101-108

YVYV)INT:VTY YAA ATT
AAA b 3

Puc. 3. CxeMa anoHraumm TpaHcnsumm 2. © Abaykaesa H.C., v ap. 2019.
McTounmk: 3ammctBoBaHo M3 [10] (cxeMa paspaboTtaHa cOTpyaHMKamMu
Kadeapbl MeLUUMHCKON brosorum).

Fig. 3. The scheme - elongation of translation 2. © Abdukaeva N.S., et al.
Source: borrowed from [10] (the scheme was made by the staff of the De-
partment of Medical Biology).

CTON-KOA0H

stop codon

wPHK ,
AYI VYY IHUOI(YI'V|VAA ATT 3
AITA 6enok -

dakTop

TepMUHaUUU
vsc release factor
I A-neHTp
‘ A-site
wPHK AVI VYV IOIOT YI'Y YAA AIT 3

5' mRNA

Puc. 4. Cxema TepMuHaumu TpaHcnsumum. © A6aykaesa H.C., u gp. 2019.
WcTounnk: 3aumcTBoBaHo M3 [10] (cxema paspaboTaHa cOTpyAHUKaMu
Kadenpbl MeMLMHCKON bronorum).

Fig. 4. The scheme — initiation of translation. © Abdukaeva N.S., et al.
Source: borrowed from [10] (the scheme was made by the staff of the
Department of Medical Biology).
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SNOILE LG Liclisil o [
Puc. 5. PucyHok n3 anumaumm «OcTpeiiLune HOXHNLGI FeHETUKU — Mpbl-
HOK B OyayLee».

Fig. 5. Picture from animation “The sharpest scissors of genetics —
a leap into the future”.

4. 03ByuMBaHWe aHMMaLWK.

5. ®opMaTvpoBaHWe aHUMaLUK U3 cpebl NPOrpaMMHOro
UHTepdeiica B BU3yaslbHbI hopMar.

W3noxeHne matepuana B AOCTYNHOW (opMe 3HAKOMUT
Dynywmx Bpayeil ¢ NepeoBbIMU TEXHONOTUAMU FEHOMHOIO
PefaKTMPOBaHMS, KOTOpbIE, M0 MHEHWIO CMeLyuanicToB, MoryT
M3MEHUTb XU3Hb YenoBeyectBa B XXI B. cnonb3oBaHue no-
L00HbIX aHMMaLmin B y4ebHOM MpoLiecce noBbILLIAeT UHTepeC
K U3y4aeMoMy MaTepumany, CnocobcTBys ycuneHuio MoTvBa-
LIMM K OCBOEHMIO HOBBIX 3HAHWA.

Ycnexu B 0CBOEHMM MaTepuana npuaakoT ciyluatensm
MOArOTOBUTENbHOTO OTAENIEHUs OLLYLIEeHUe YBEPEHHOCTM
B CODCTBEHHBIX CWnax, cnocobcTByoT BbIpaboTKe caMocTo-
ATENBHOrO MBbILUEHUS, Pa3BUTUIO MHTEPECA U PaCLUMPEHMIO
Kpyro3opa. AKTMBHOCTb B MO3HaBaTesIbHOM AeATeNIbHOCTU
UrpaeT 3HauMTeNbHYK Posb B afanTauuy ChywaTtens nog-
rOTOBUTENBHOTO OTAENIEHUSA K 0ByYeHMIo B Jpyroi cTpaHe.

06yyenne cnywartenein M0 CaHkr-leTepbyprckoro
neauaTpUyYecKoro rocyfapCTBEHHON0 MeAMLMHCKOrO YHU-
BepcuTeTa HampaBfeHo Ha npuobpeTeHue Heobxopumoil
M AOCTaTOYHOM CyMMbl 3HaHUI AN fanbHeiLlero obyyeHmns
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W 0CBOEHMS MPOrpaMM creuuanuTeTa, obecneymBaloLLmX
(hopMupoBaHMe 06LLEKYNBTYPHBIX, MPOdECCUOHANBHBIX
1 obLienpodeccuoHanbHbIX KOMMNETEHLMIA B COOTBETCTBUM
¢ bepepanbHbIM rocyaapcTBEHHBIM 00pa3oBaTebHbIM CTaH-
AapToM. B 06pa3oBatenbHOM NpoLecce NPoU3oLLEes NoBOpoT
K JIMYHOCTM YYaLLerocs, U HaMeTWnach TeHAEHLMS paccMa-
TPUBaTb €r0 He KaK 0ObEKT Nefarornyeckoit LesTenbHoCTH
(naccuBHbIN cnylwartenb), @ Kak CyObeKT No3HaBaTenbHOro
npouecca (aKTUBHbIN y4acTHUK). MOLLHBIM CTUMYNOM K caMo-
006pa30BaHuI0 ABNAETCA NO3HABATENbHBIA MHTEPEC, KOTOPLIN
CNYXUT BXHbIM KpUTEPUEM YCMELLHOW ajanTaumm yyalle-
rocsi K 0byyeHuo B By3e.

[0MNOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHBIM BRI, B paspabot-
Ky KOHLieNnumu, npoBejeHue UcCnefoBaHus 1 NOLATOTOBKY CTaTbu, NPoYu
1 0p06punn duHanbHyto Bepcuto nepes nybankauven.
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LiManbHbIX KOH(DIMKTOB MHTEPECOB, CBA3aHHbIX C NybnMKaLmeli HacTosLL el
CcTaTbu.

OpuruHanbHocTb. [py co3aaHnm HacTosLer paboTbl 6biM UCNONBb30BaHbI
(parMeHTbl COBCTBEHHOrO TEKCTa W MANKCTPaLyK, 0nybNMKoBaHHbIe paHee
([ISBN 978-5-907649-27-9; ISBN 978-5-907184-05-3], pacnpocTpaHsetcs
C pa3peLLeHus npaBoobnagarens).

ADDITIONAL INFO

Authors’ contribution. All the authors made a significant contribution to
the development of the concept, research and preparation of the article,
read and approved the final version before publication.

Funding source. This study was not supported by any external sources
of funding.

Competing interests. The authors declare that they have no competing
interests.

Originality. Fragments of our own text and illustrations published ear-
lier were used in the creation of this work ([ISBN 978-5-907649-27-9;
ISBN 978-5-907184-05-3], distributed with permission of the copyright
holder).

5. Abnykaesa H.C., Kocenkosa H.C., 3asu C.J., n ap. MeToanyeckoe no-
cobue no reHeTUKe ANA CTYAEHTOB MeAMLMHCKUX By30B. 3-e u3A. CaHKT-
Metepbypr: Anyc, 2017. 83 c. EDN: YHBKMP

6. Abnykaesa H.C., Kocenkosa H.C., Bacunbera H.B., v ap. CoopHuK 3a-
[ad no reHeT ke 1 MonekynspHom bruonornn. Cankt-lMetepbypr: CM6ITIMY,
2021. 52 c. EDN: GIOTRB

7. A6pykaesa H.C., KoceHkosa H.C., Bacunbesa H.B., Mpayesa T.M. OnbIT
npenofaBaH1s MOMEKYAAPHOM 61ONOrMM Ha NOArOTOBUTENBHOM OTAENe-
HWW NS MHOCTPaHHbIX rpaxkaaH B CTBITIMY // Yenexu coBpeMeHHOM HayKku
1 obpazoBaHus. 2017. T. 2, N° 6. C. 86—90. EDN: ZCOZET

8. A6pykaesa H.C., Kocenkosa H.C., Bacunbesa H.B., v ap. PykosoacTso
K NPaKTUYECKM 3aHATVAM N0 MONEKyNsipHOl reHeTuke. CaHKT-[leTepbypr:
CMermMmy, 2022. 68 c. ISBN978-5-907649-27-9. EDN: NSMKLU



https://elibrary.ru/trxhpd
https://elibrary.ru/sewgnl
https://elibrary.ru/terzbd
https://elibrary.ru/yhbkmp
https://elibrary.ru/giotrb
https://elibrary.ru/zcozet
https://elibrary.ru/nsmklu

COBPEMEHHBIE METOAVKTIPEMNOLABARMA

9. A6pykaesa H.C., KoceHrosa H.C., Bacunbesa H.B., n ap. [leneHve knet-
Ku. [eHeTuKa. MonexynsipHas buonorus. CaHkT-Metepbypr: CM6IMIMY, 2021.
60 c. EDN: HDBTNA

10. A6aykaesa H.C., Kocenkosa H.C., I'payeBa T.W., BacunbeBa H.B. 3a-
[aH1s N0 MONEKYNAPHOM B1ONOTMM 1 FeHETUKE [ MHOCTPaHHBIX CryLua-
Tenel noaroToBuTenbHoro otaenenmns. Cankt-Metepbypr: CM6MIMY, 2019.
43 c. ISBN978-5-907184-05-3.

11. 3ummna M.A., KapenvHa H.P., XucamytamHosa A.P., Aptiox J1.10. CTpyk-
Typa NPaKTUYECKMX 3aHATUI N0 aHaTOMUK YesoBeKa ANst MHOCTPaHHBIX CTy-
[JeHToB, 0byyatoLyxcs B CMBITIMY Ha aHrnuiickoM sisbike // Meauarp. 2022.
T.13,N° 3. C. 89-101. doi: 10.17816/PED13389-101 EDN: IJTJHK

REFERENCES

1. Abdukayeva NS, Pakshina NS, Kosenkova NS, Zayats SD. Ecological and
genetic aspects of biological education of future pediatricians. In: Levano-
vich VV, editor. Bulletin of Pediatric Academy. Saint Petersburg: SPbGPMA;
2003. P. 6-8. EDN: TRXHPD (In Russ.)

2. Abdukayeva NS, Pakshina NS, Kosenkova NS. Traditions and cre-
ative life of the Department of Biology. Bulletin of Pediatric Academy.
2005;(3):64—67. EDN: SEWGNL (In Russ.)

3. Abdukayeva NS, Pakshina NS, Kosenkova NS, et al. Collection of prob-
lems in genetics. 5th ed. Saint Petersburg: Janus; 2010. 78 p. EDN: TERZBD
(In Russ.)

4. Abdukayeva NS, Pakshina NS, Kosenkova NS, et al. Cell life: a guide
to cytology. 4th ed. Saint Petersburg: Janus; 2016. ISBN 5-9276-0036-0
(In Russ.)

5. Abdukayeva NS, Kosenkova NS, Zayats SD, et al. Methodical manual on
genetics for students of medical universities. 3 ed. Saint Petersburg: Janus;
2017. 83 p. EDN: YHBKMP (In Russ.)

6. Abdukayeva NS, Kosenkova NS, Vasilieva NV, et al. Collection of prob-
lems in genetics and molecular biology. Saint Petersburg: SPbPMU; 2021.
52 p. EDN: GIOTRB (In Russ.)

7. Abdukayeva NS, Kosenkova NS, Vasilieva NV, Gracheva TI. Experience of
teaching molecular biology at the preparatory department for foreign citizens
in SPBPMU. Successes of modern science and education. 2017;2(6):86—90.
EDN: ZCOZET (In Russ.)

0b ABTOPAX

*Hennu CyneiiMaHoBHa A6aykaeBa, kaHf. O10J. HayK, OLEHT,
3aB. Kadeapoi MeauLmHckom buonorum, ®re0Y BO «CaHkT-
MeTepbyprcKumin rocyAapCTBEHHbIN NeanaTpUYeCKmii MeanLMH-
CKWI yHUBepcUTeT» MuH3apasa Poccuy;

anpec: Poccus, 194100, CaHkT-Metepbypr, yn. JIutoBckas, a. 2;
ORCID: 0009-0000-3552-0880; eLibrary SPIN: 3375-0772;
e-mail: nellbio@mail.ru

* ABTOp, OTBETCTBEHHbIN 3a Nepenucky / Corresponding author

Tom 16,N°1,2025

DOl https://doiorg/10.17816/PED161101-108

Meavatp

12. Koxyxapb B.I'., CkBopuosa M.H0. YuebHbiit npouecc Ha kadbempe rv-
cTonoruv 1 aMbpuonoru uM. npodeccopa A.l. KHoppe: Tpaamuuu, cope-
MEHHOCTb M NepenexTvBbl // MeaymLUMHa v 0praHn3aums 34paBooXpaHeHms.
2021.T. 6, N® 1. C. 26-34. EDN: TVLWVR

13. ManaxoBa AA, Kotnoe AA., BacHeuosa A.C. «OcTpeiilme HOXHMLEI
reHeTUKM» — NpbhkoK B byaywiee // Forcipe. 2022. T. 5, Ne S3. C. 406.
EDN: IYAQAI

14. Abnykaesa H.C., Kocenkosa H.C., Ipayesa T.M., v op. Review questions
on cell biology and genetics for students Manual for independent work.
CankT-MMetepbypr: CM6IMMY, 2019. 32 c. EDN: POOZAG

8. Abdukayeva NS, Kosenkova NS, Vasilieva NV, et al. Manual for practi-
cal classes in molecular genetics. Saint Petersburg: SPbPMU; 2022. 68 p.
ISBN 978-5-907649-27-9. EDN: NSMKLU (In Russ.)

9. Abdukayeva NS, Kosenkova NS, Vasilieva NV, et al. Cell division.
Genetics. Molecular biology. Saint Petersburg: SPbPMU; 2021. 60 p.
EDN: HDBTNA (In Russ.)

10. Abdukayeva NS, Kosenkova NS, Gracheva Tl, Vasilieva NV. Tasks on mo-
lecular biology and genetics for foreign students of the preparatory department.
Saint Petersburg: SPbPMU; 2019. ISBN 978-5-907184-05-3 (In Russ.)

11. Zimina MA, Karelina NR, Khisamutdinova AR, Artyukh LY. The struc-
ture of practical classes on human anatomy for foreign students studying at
St. Petersburg State Pediatric Medical University in English. Pediatrician
(St. Petersburg). 2022;13(3):89-101. doi: 10.17816/PED13389-101 EDN: IJTJHK
12. Kozhukhar VG, Skvortsova MYu. The educational process at the de-
partment of histology and embryology named after Professor A.G. Knorre:
traditions, modernity and prospects. Medicine and health care organization.
2021;6(1):26—34. EDN: TVLWVR

13. Malakhova AA, Kotlov AA, Vasnetsova AS. “Sharp scissors of gene-
tics” — a leap into the future. Forcipe. 2022;5(S3):406. EDN: IYAQAI (In Russ.)
14. Abdukayeva NS, Kosenkova NS, Gracheva Tl, et al. Review questions on
cell biology and genetics for students Manual for independent work. Saint
Petersburg: SPbPMU; 2019. 32 p. EDN: POOZAG

AUTHORS' INFO

*Nelly S. Abdukaeva, PhD, Associate Professor, Head of Depart-
ment of Medical Biology, Saint Petersburg State Pediatric Medical
University, Ministry of Healthcare of the Russian Federation;
address: 2 Litovskaya st., Saint Peterburg, 194100, Russia;

ORCID: 0009-0000-3552-0880; eLibrary SPIN: 3375-0772;

e-mail: nellbio@mail.ru

107


https://elibrary.ru/hdbtna
https://doi.org/10.17816/PED13389-101
https://elibrary.ru/ijtjhk
https://elibrary.ru/tvlwvr
https://elibrary.ru/iyaqai
https://elibrary.ru/poozag
https://elibrary.ru/trxhpd
https://elibrary.ru/sewgnl
https://elibrary.ru/terzbd
https://elibrary.ru/yhbkmp
https://elibrary.ru/giotrb
https://elibrary.ru/zcozet
https://elibrary.ru/nsmklu
https://elibrary.ru/hdbtna
https://doi.org/10.17816/PED13389-101
https://elibrary.ru/ijtjhk
https://elibrary.ru/tvlwvr
https://elibrary.ru/iyaqai
https://elibrary.ru/poozag
https://orcid.org/0009-0000-3552-0880
https://www.elibrary.ru/author_profile.asp?spin=3375-0772
mailto:nellbio@mail.ru
https://orcid.org/0009-0000-3552-0880
https://www.elibrary.ru/author_profile.asp?spin=3375-0772
mailto:nellbio@mail.ru

108

MODERN TEACHING METHODS

0b ABTOPAX

Hartanus CepreeBHa KoceHkoBa, KaHz, bvon. Hayk, fo-

LLeHT Katepbl MeauLmHCKo Gronorum, ®TB0Y BO «CaHkT-
MeTepbyprckuin rocyAapCTBEHHBIN NeanaTPUYeCKUIA MeaNLMH-
CKMI yHMBepcuTeT» MuH3apasa Poccum, CankT-TeTepbypr,
Poccws; ORCID: 0009-0008-9779-8755; elLibrary SPIN: 4391-2559;
e-mail: nataliakos@inbox.ru

Huna BapumosHa BacunbeBa, ctaplumnii npenogasaresib
Kadeapbl MeaMLMHCKOM 6ronorum, OIEQY BO «CaHkT-
MeTepbyprckuin rocyAapCTBEHHBIN NeanaTPUYeCKUIA MeaNLMH-
CKMI yHMBepcuTeT» MuH3gpasa Poccum, CankT-TeTepbypr,
Poccus; eLibrary SPIN: 9784-6210; e-mail: ninavasilieva@inbox.ru

Vol. 16(1) 2025

DOl https://doiorg/10.17816/PED161101-108

Pediatrician (St. Petersburg)

AUTHORS' INFO

Natalia S. Kosenkova, PhD, Associate Professor, Department
of Medical Biology, Saint Petersburg State Pediatric Medical
University, Ministry of Healthcare of the Russian Federation,
Saint Petersburg, Russia; ORCID: 0009-0008-9779-8755;
eLibrary SPIN: 4391-2559; e-mail: nataliakos@inbox.ru

Nina V. Vasilyeva, Senior Lecturer, Department

of Medical Biology, Saint Petersburg State Pediatric Medical
University, Ministry of Healthcare of the Russian Federation,
Saint Petersburg, Russia; eLibrary SPIN: 9784-6210;
e-mail: ninavasilieva@inbox.ru



https://orcid.org/0009-0008-9779-8755
https://www.elibrary.ru/author_profile.asp?spin=4391-2559
mailto:nataliakos@inbox.ru
https://orcid.org/0009-0008-9779-8755
https://www.elibrary.ru/author_profile.asp?spin=4391-2559
mailto:nataliakos@inbox.ru
https://www.elibrary.ru/author_profile.asp?spin=9784-6210
mailto:ninavasilieva@inbox.ru
https://www.elibrary.ru/author_profile.asp?spin=9784-6210
mailto:ninavasilieva@inbox.ru

JIEKLIMA Tom 16,N°1,2025 MNeavatp

DOI: https://doi.org/10.17816/PED161109-124 EDN: XDPTUM
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AHHOTALIUA

BupycHbin renatut A npeactaBnsieT co00/ CEpPbe3HYI0 MeaMKO-coLManbHylo NpobieMy 34paBOOXpaHEHUs MHOMUX CTPaH.
B Poccuiickoin ®epepaumm 3aboneBaHue NPOAOMKAET 3aHUMATb LOMUHUPYIOLLLEE MOJIOKEHWUE B 3TUONIOTUYECKON CTPYKTYpe
OCTpbIX BUPYCHbIX renatuto. OcobeHHoCTAMM renatuta A Ha COBpPEMEHHOM 3Tarne ABMSKTCS: YacToe COYETaHMe C XpOHWYe-
CKOW anKOroJIbHOW MHTOKCUKaLMeR, XpoHudeckumiu renatutamu B u C, BUY-nHeKUmMeR, CKIOHHOCTb K 3aTAXKHOMY TEYEHMI
C 000CTPEHUAIMM W peLUanBaMM, HanMuMe X0NecTaTUYecKoro CMHAPOMa M ayToMMMYHHOrO KOMMOHeHTa, bonee vactoe pas-
BUTME TsKeNbIX GopM 3aboneBaHMs 3a cyeT npeobnafaHus B BO3PACTHOM CTPYKTYpe 3ab0neBLUMX B3POCIOr0 HaceseHus,
BKJ/II0Yas JIUL, CTapLueid BO3pacTHOW rpynnbl. BBuAY OTCYTCTBMSA 3TMOTPOMHOM Tepanuu B HacToslllee BPeMs Haubonee 3¢-
deKTMBHON Mepoii 6opbbbl ¢ renatuToM A npusHaeTcs BakuMHaums. Tak, BaKUMHaUMS NpoTMB renatuta A npegycMmoTtpeHa
HaumoHanbHbIM KaneHaapeM NpodunakTUYeckux NpMBMBOK Kak MuHUMYM B 20 cTpaHax Mupa, Britodas CLUA, Kutai v bpa-
3umio. Pacmpenne HaumoHanbHOro KaneHaapsi NPUMBMBOK M BKITIOYEHME B HEMO BaKLMHALWMW NPOTKB renatuta A nossomut
B 3HQUMTESIbHOM CTeMeHU CHU3UTL 3aboneBaeMocTb M B Poccuiickon Depepaumn. B cTatbe onmcaHbl 0COBEHHOCTM LKA
penponyKLuMM BUpyca renatuta A, BK/OYas onucaHue 0coboi KBasn-000/104e4HOM (hOpMbl BUPUOHOB. [peacTaBneHbl aKTy-
anbHble AaHHbIe MO 3MMAEMMUONIOrMM U NaToreHe3y renatuta A. PaccMoTpeHbl KIMHUYECKUE MPOSBIEHNUS ero MaHU(ECTHbIX
dopm. lpeacTaBneHbl AaHHbIE 06 OCHOBHBIX M Hanbonee NepcrneKTUBHBIX MeToAax labopaTopHOM AMarHOCTUKM renatuta A,
a TaKXKe MeToAax cneunduueckoi npodmnakTky 3aboneBaHus.

KntoueBble cnoBa: Bupyc renatuta A; KBasvobonoueuHble GopMbl BUpYyca; renatut A; 3nUAEMMUONOTUS; KIMHUKa;
nabopaTopHas AMarHOCTWKa; NpodunaKTUKa.
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Hepatitis A: a new look at an old problem (lecture)
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ABSTRACT

Hepatitis A is a serious medico-social problem in the health care system worldwide. In the Russian Federation, hepatitis
A virus continues to be the major etiological agent of acute viral hepatitis. The features of Hepatitis A at the present
are its frequent association with chronic alcohol intoxication, chronic hepatitis B and C, HIV infection, a tendency to a
prolonged course with exacerbations and relapses, the presence of cholestatic syndrome and an autoimmune disorder,
more frequent development of severe forms of the disease due to the incidence declined in children and increased in
adults. Due to the lack of specific antiviral therapy, vaccination is currently recognized as the most effective measure to
combat hepatitis A. Thus, hepatitis A vaccination is included in the National Immunization Program in at least 20 coun-
tries, including the United States, China and Brazil. Expansion of the National Immunization Program and inclusion
of hepatitis A vaccination will significantly reduce the incidence of this disease in the Russian Federation. The article
describes the features of the hepatitis A virus reproduction cycle, including a description of quasi-enveloped form of
virions. Current data on the epidemiology and pathogenesis of hepatitis A are presented. Clinical manifestations of mani-
fest forms of hepatitis A are considered. The main and most promising methods of laboratory diagnostics of hepatitis A,
as well as methods of specific disease prevention are described.

Keywords: hepatitis A virus; quasi-enveloped forms of the virus; hepatitis A; epidemiology; clinical features; laboratory
diagnostics; prevention.
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JIEKLIMA

BBEJEHUE

BupycHoiin renatut A (TA) octaetca cepbesHom npobie-
MOW [7191 3paBO0XPaHEHNs KaK pa3BUBaIOLLMXCS, TaK U pas-
BMTbIX CTpaH. HecMoTps Ha TOT daKT, YTo 3a nocnegHue
30 net cMepTHOCTb 0T A BO BCeM Mupe cHU3unack Ha 64%,
0[lHaKo 3aboneBaeMocTb Bo3pocna Ha 14% [7, 10]. Mo paH-
HbiIM BcemupHol opraHusaumm 3apaBooxpaHenus (BO3),
Bupyc A exxerogHo uHGuuupyet 6onee 100 MnH yenosex,
B TO BpeMsl KaK KIIMHMYECKUX CilyyaeB 3abonieBaHus BO BCEM
mupe peructpupytoT ao 1,5 mnH [31]. TA pacnpocTpaHeH no-
BCEMECTHO, BbI3blBas CMOPAfMYecKue Ciyyay, BCTbILIKM,
a TaKxKe NoKanbHble anuaemun. [ins FA xapakTepHa LMKmY-
HOCTb Pa3BUTUS 3NUIEMMYECKOrO MpoLecca C nepuoguye-
CKVMM NofbeMaMm 3ab0/IEBAEMOCTH, a TaKXKe BblpaXKeHHas
CE30HHOCTb.

HecMoTps To uto B Poccuitckon ®epepaumm 3a nocnea-
Hue 20 neT HabnlopfaeTcs TEHAEHUMS K CHKeHWO 3abone-
BaeMocTu ['A, BCTIbILLKY fJaHHOW MH(EKLMN MPOAOITKAIOT pe-
TMCTPUPOBaTh B OTAEMbHBIX CybbeKkTax cTpaHbl. KpoMe Toro,
BO3pOC/IO YMCNO B3pOCNbIX JIOAeH 6e3 aHTUTeNn K BUpycy
renatuta A, 4To CTano NMPUYMHON WU3MEHEHUS BO3PACTHOM
CTpYKTypbl 3aboneBwux [1]. Tak, 3a nocnegHne HeCKOSbKO
net 3abonieBaeMoCTb Cpeay B3poCsbIX CTana NpeBanupoBaTh
Hap, LeTCKoM 3ab0n1eBaeMOCTbI0, YTO CTAN0 NPUYKUHON YBEU-
ueHus bonee Taxenbix dopm A,

BakumHaums npoTue A — ocHoBHast Mepa 60pbbbi ¢ AaH-
HbIM 3aboneBaHueM, ubsi 3hdeKTUBHOCTb Obina AoKa3aHa

Kancug/capsid
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BO MHOIMX CTpaHax Mupa. Paclumpenve HaumoHanbHoro Ka-
neHpapa npodunakTUYECKUX NPUBUBOK U BKITKOYEHWE B HETO
BaKUWHaUMM NpoTvB A M03BOSMT B 3HAYUTESNIbHON CTEMeHU
CHU3UTL 3aboneBaeMocTb B Poccum.

atuonorua

Bupyc renatuta A (BI'A, Hepatitis A virus, HAV), Bbiae-
NEeHHbIN U naeHTUUUMPOBaHHbIA CTuBeHOM MapkoM MeitH-
ctoyHoM B 1973 r., oTHocuTCs K ceMeicTy Picornaviridae,
pony Hepatovirus [15]. BTA — 3to Menkui 6e306onoueu-
HbIii BUPYC C WKOCA3PUYECKUM TUMOM CUMMETPUM, pasme-
Pbl KOTOPOro COCTaBAAT B cpeaHeM 27-32 uM. eHom BI'A
npeacTaBneH 0AHOHUTYATOMN JIMHEMHON MONEKYI0M PUBOHYK-
neunoBoit kucnotbl (PHK) ¢ nonoxutenbHOM NonspHOCTLIO,
coctoswen n3 ~7500 HykneotnaoB. [eHOM SBNSETCS MOHO-
LMCTPOHHBIM M UMEET OfiHY OTKPBITYI0 PaMKy CUMTHIBAHMS
1 KoaumpyeT oauH 6onbLion nonunpotenH. Ha 5'-koHue PHK
MMEETCA AJIMHHBIA HETPAHC/IMPYEMBINA, HO (YHKLMOHANLHO
aKTWBHBII Y4aCTOK, 0TBEYAOLLMIA 33 TPAHCIALMIO, BUPYNEHT-
HOCTb M, BO3MOXHO, MHKaNCMAaumio, K HeMy MpucoeauHeH
Hebonbluon 6enok VPg. 3'-koHew PHK nonvapeHunmpoBaH,
Ha HEM MMeeTCS KOPOTKWUW HETPAHC/IUPYEMBbI Y4acToK, He-
00x0aMMbIN ans obpasoBaHua oTpuuaTensHon HuTU PHK.
leHoM BlI'A npencraBneH TpeMsi GYHKUMOHAbHBIMU yyacT-
kamn — P1, P2 n P3. Yuactok P1 KoaupyeT yeTbipe Kancua-
Hbix nonmnentuga (VP1, VP2, VP3 n VP4). Yuactku P2 un P3
KOAMPYIOT HECTPYKTYpHbIE MOAMNENTUAbI, HE0OX0AUMbIE ANS
pensKaumm Bupyca (puc. 1).

\ HectpykTypHble Genku/Non-structure 3’ nonu(A)-xsoct/

proteins

3’ poly A tail

|

P1
Kancugrsie 6enku/
Capsid proteins 1

Puc. 1. CtpoeHue BUp1OHa U CTPYKTYpa reHoMa Bupyca renatuta A. [lpu TpaHcnauum obpasyetcs ognH 60/bLLOIM NENTUA, KOTOPbIA NYTeM NPOTE0sM-
3a pacwiennsetca Ha Tpu benka-npegwectseHHuka — P1, P2 n P3. P1 nytem pgononHuTtensHoro npoteonusa obpasyet yeTbipe KancuaHbix benkax
(VP1, VP2, VP3, VP4). P2 cocTonT U3 Tpex HecTpyKTypHbIx benkos (2A, 2B u 2C), HeobxoanMbIX A51s pennuKkaumu Bupyca. P3 coctouT U3 cnepyrowmx
6enkoB: 3A Heobxoaum ans 3askopusaHua P3 Ha kneTouHoi MeMbpaHe, 3B npeactaBnset coboii 6enok VPg, 3C — umctenHosas npoteasa, pac-
wennstoLwan benku-npeswectseHHUKY (P1, P2 u P3) Ha oTAeNbHble CTPYKTYpHble U HeCTpYKTYpHble benku, 3D — PHK-3aBucumas PHK-nonmmepasa.
© 0. Gholizadeh u coasT., 2023. PucyHok agantupoBaH u3 [17].

Fig. 1. The structure of the virion and the structure of the genome of the hepatitis A virus. One large peptide is formed during translation, and is cleaved by
proteolysis into three precursor proteins — P1, P2 and P3. Ehe first one, P1, forms four capsid proteins (VP1, VP2, VP3, VP4) through additional proteolysis.
P2 consists of three non-structural proteins (2A, 2B and 2C) required for viral replication. P3 consists of the following proteins: 3A is necessary for anchoring
P3 to the cell membrane, 3B is a VPg protein, 3C is a cysteine protease that cleaves precursor proteins (P1, P2 and P3) into individual structural and non-
structural proteins, 3D is RNA-dependent RNA-polymerase. © 0. Gholizadeh, et al. 2023. The figure is adapted from [17].
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Puc. 2. l'eHoTunbl 1 cy6Tunbl BUpyca renatuta A. © S.M. Lemon u co-
aBt. 2018. PacnpoctpaHsetca Ha ycnosusx nuuensun CC-BY-NC-ND 4.0.
3anuMcTBOBaHO M3 [23].

Fig. 2. Genotypes and subtypes of the hepatitis A virus. © S.M. Lemon,
et al. 2018. Distributed under CC-BY-NC-ND 4.0 license. Source: borrowed
from [23].

Kancup BIA Brtoyaet 60 cybbeauuny (KancoMepos),
12 neHTaMepoB, COCTOALLMX M3 5 MPOTOMEPOB KaKAblid.
lpoTomep BKtoYaeT 4 KancuaHbix benka — VP1, VP2, VP3
n VP4 — c pasnmyHoi MONEKYNApHOKA Maccou, cocTaBns-
towen ans VP1 — 30-33, ana VP2 — 24-27, pnsa VP3 —
21-23, ons VP4 — 7-14 k[la. MNepBble Tpu 6enka obpasyioT
Kancug, VP4 cBsazaH ¢ BupycHoin PHK. CneayeT oTMeTUTb, 4TO
aHTUreHHas CTpYKTypa KancupHbix benko BI'A otnnyaeTtcs
BbICOKOM CTEMEHbK KOHCEPBATM3Ma, TO €CTb MMEETCS TOJbKO
OZMH CepoTvn BUpYyca renatuta A.

B HacTosiwee BpeMs M3BECTHO 7 TFeHOTMMOB BMpYCa,
13 KoTopbix yetbipe (I, II, Il v VII) BblaensioTca ot YenoBeka,
0CTaslbHble — TOJIbKO OT 00€3bAH U HEMATOreHHbI 1A J0-
Leii [22]. TeHOTUMBI BUApYCa pasNMyatoTCs Mo HYKNIEOTUAHLIM
nocnepoBartenbHocTaM oT 15 go 25%, pasnuums BHyTpH re-
Hotuna B 7,5% dopmupytoT cybTunel (puc. 2). Haubonee pac-
npocTpaHeHHbIM siBnisieTca reHotun | (80% cnyyaes B Mupe),
a cpeau ero cy6TMnoB B HONBLUMHCTBE CTPaH, B TOM uuche
B Poccum (70%), npeobnagaet noatun IA.

WNHTepecHo 0TMeTUTb, YTO BUPYC renatuta A noMumo bes-
obonioueyHbIx BupuoHoB (6BIA, nHAV), Takke MOXeT ObiTb
MpeAcTaBieH B BULE KBa3n-000/104eYHbIX, UM IMNMA-acco-
LMMpOBaHHbIX BUpMOHOB (KBI'A, qHAV) [23]. Be3obonoyeyHble
BIA BbigensioTcs ¢ MCNpaXKHeHWAMM U 0651afalT KpaiHe
BbICOKOM YCTOMYMBOCTBLIO K (haKTOpaM BHELUHEW cpefbl, YTo
obecneunBaeT apdeKTMBHYIO Nepefady Bupyca. B cBoto ove-
penpb, KBa3n-o06onoyeyHble BI'A obnagaloT nononHUTENbHOM
amnuaHon 060n04YKoi — MaHTueir. CnepyeT 0TMETUTb, YTO
MaHTus KBI'A npepactasnseT cobon MeMbpaHy 3HAOCOMHOMO
copTMpoBoYHoro KoMmnnekca ESCRT — BaxHoro anementa
K/eTOYHOW MaLLMHepum, HeobxoaMMOro Ans peMofienmpoBa-
HWSA 1 NOYKOBaHWSA MeMbpaH, B TOM uucrie, Ans 0bpa3oBaHus
MyNIbTUBE3UKYNSAPHBIX 3K30COM. TakuM obpasoM, B cocTaBe
MaHTUM KBa3n-000/104eYHbIX BUPYCOB OTCYTCTBYHT KaKue-
b0 BUPYCHbIE TIMKOMPOTEWHBI, YTO 3alUMLLAET BUpYC
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OT [eNCTBUS HEMTPanU3YHLLMX aHTUTEN, B pesynbTate Mo-
3B0NAA BUpYCY BecnpensTcTBEHHO AMCCEMMHMPOBATbL B Op-
raHU3Me reMaToreHHbIM nyTeM.

LIWKJ1 PEMPOAYKLAW BUPYCA TEMATUTA A

lpouecchl ancopbumm 1 NpoHMKHOBEHMA BUpYca A ocTa-
I0TCS He [0 KOHLA U3y4eHHbIMU. PaHee cuntanock, 4to benok
TIM1 (T-cell immunoglobulin and mucine domain 1), Takxe
u3BecTHbli Kak HAVcr-1 (HAV cellular receptor 1), sBnsetcs
OCHOBHbIM KJ/IETOYHbIM PeLenTopoM, KOTOpbIi Heobxoaum
Ans apcopbumy n nHTepHanu3auum supyca [21]. OaHako Ho-
Bble UCCNEeA0BaHNSA YKa3bIBAKOT Ha TO, YTO AaHHbIN peLenTop
UCMONb3yeTcs TONbKO AN afcopbuum KBasu-0605104eyHbI-
MW BMPUOHAaMMK, TOTLa KaK NpoLecc NpPOHUKHOBEHUS BUpYCa
BHYTPb KIETKY, NPELNONOKUTENBHO, CBA3aH CO B3aUMOfel-
CTBUEM C AWCWANOraHrIMO3MAaMM Ha MOBEPXHOCTMU renarto-
umtos [11, 23].

Kpome Toro, B Kancupae Bupyca A oTcyTcTBytOT 0cobble
yrnybneHus (Tak Ha3blBaeMble KaHbOHBI), KaK HanpuMep, y no-
JINOBMPYCOB W HEKOTOPbIX APYrMX 3HTEPOBMPYCOB, KOTOPbIE
BbIMOJHAKT YHKUMIO peLienTop-CBA3bIBAOLLMX caiToB. 04-
HaKo, y4MTbIBas, YTO HEWTPanMU3yIoLLMe aHTUTeNa 0bpa3ytoTcs
K UIMMYHOZ0MUHaAHTHOMY dparmeHTy 6enka VP1 (11-25 a. 0.),
MOXHO MPEeLNOSIOMKUTb, YTO UMEHHO JaHHbIN BUPYCHbINA Oe-
NoK HeobxoauM ans apcopbumu 1, BepOATHO, NMPOHUKHOBE-
HWSA BMpYCa B KIETKY.

06a Tvna BupmoHoB (6BI'A 1 KBI'A) NpoHMKalOT B KNETKY
33 CYeT KNaTpuH- UM AMHAMMH-3aBUCUMMOTO 3HA0LMTO3a,
C MocnefyloLlen TpaHCIOKaLMeld B paHHUe 3HAOCOMBI, The
BMPUOHbBI HAXOLATCA BNJOTb 40 06pa30BaHWs NO3LHNX 3HAO-
COM M 3H[0NM30COM. B cBOI0 04epesb, NpoLecc pasfeBaHus
KBa3u-060/104e4HbIX 1 6€3060/104€YHBIX BUPUOHOB HECKOb-
Ko oTimyaetcs. Tak, Kancug 6BIA yactuyHo paspyluaetcs
B MO3LHUX 3HAOCOMAX, 4TO Heobxoaumo Ans BbICBOOOXK-
AeHust reHoMHon PHK B umtonnasmy, torga Kak KBIA co-
XpaHseTcs B MO3[HWX 3HA0COMAX [0 MOMeHTa 0bpa3oBaHus
3HA0/IN30COM, MOCNIe Yero MaHTUSA, a 3aTeM W Kancup nop
LeiCTBMEM JI30COMaNbHbIX PEPMEHTOB pa3pyLUatTCs.

CwHTe3 Benka MpoMCXOAMT C yYacTMEM LMC-3/1EMEHTa
C 0c000OW BTOPWUYHOI CTPYKTYpOW — caiiTa BHYTPEHHEN
nocagku pubocomel (IRES), sBnstowlerocs aHanoroM Kan-
CTpyKTYypbl. Cnepyet oTMeTuTb, 4TO BI'A Hyx[aeTca B MH-
TaKTHOM (aKTope UHMLMaLmm TpaHcnaumm elF4G, yto He no-
3BOSISET BUPYCY MHrUOMpOBaTb TPAHCAALMIO KIETOYHbIX
MPHK, xapakTtepHoro nns Apyrux BMpYCOB M3 CeMeicTBa
Picornaviridae.

B pesynbrate TpaHcnaumu obpasyetca oauH 6onbLuoK
NoAMNENTMA, KOTOPbIA pa3pe3aeTca Ha Tpu benka-npep-
wectBeHHnka — P1, P2 u P3. MepBbin U3 HUX paclienns-
eTCA Ha Tpu CTPYKTYpHbIX benka: VPO, VP1 n VP3. B cBoto
oyepenpb, nocne npoteonmsa VPO obpa3syiorca benku VP2
u VP4. P3 pacliennsieTca Ha YeTbipe HECTPYKTYPHbIX benka
(3A, 3B, 3C 1 3D). benok 3A npeanonoXuUTeNbHO 3asKOpU-
BaeT BMpYCcHy0 PHK 1 pennuKaTMBHLIM KOMMEKC K U3Me-
HEHHbIM BUPYCOM BHYTPUKIETOUYHBIM MeMOpaHaM 3HA0COM
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Puc. 3. Uukn penponykumu Bupyca renatuta A. Bupyc B3auMopieicTByeT ¢ peLentopamu Ha 6asonatepanbHoii MeMbpaHe renatouuTa, nocse Yero
NMPOHWKAET BHYTPb KNETKM B COCTaBE 3HAOCOMbI, C MOCEAYIOLLMM pa3feBaHUeM M Npe3eHTaLuel reHoMa B LuTonnasMe. lpolecc TpaHCnsLMM npouc-
X0AMT ¢ 00pa3oBaHMeM 0HOT0 HONBLLIOr0 NOAMNPOTEMHA-NPeALLIECTBEHHUKA, KOTOPbIV NOCe NPOTE0N3a pacLLenseTcs Ha CTPYKTYPHbIE U HECTPYK-
TYpHble 6eNKK, YacTb U3 KOTOPbIX Y4acTBYeT B NPOLLeccax PenmKaLmum 1 TpaHeKpunumu. Ha nocnesHux atanax MHQEKLMN KoUK reHOMHOW BUPYCHOM
PHK ynakoBbIBaloTCsi B BUPYCHblE YacTULbl, KOTOPble BCTPaMBAKOTCS B MyNbTUBE3NKYNSAPHbIE TenbLia, 06pa3ys KBa3u-060n04eyHble BUpHOHBI (KBIA).
Bbixon KBI'A nponcxomuT yepes anukanbHyto unu 6asonatepanbHylo NoBepxHocTb renatoumuta. BTA — Bupyc renatuta A; IRES — calit BHyTpeHHMiA
nocagku pubocomel. © 0. Gholizadeh u coasr., 2023. PucyHok agantuposaH u3 [17].

Fig. 3. Reproduction cycle of the hepatitis A virus. The virus interacts with receptors on the basolateral membrane of the hepatocyte, after which it penetrates
into the cell as part of an endosome, followed by undressing and presentation of the genome in the cytoplasm. Translation leads to synthesis of one large
precursor polyprotein, which after proteolysis is cleaved into structural and non-structural proteins, some of which required in transcription and translation.
In final stages of infection, copies of genomic viral RNA are packaged into viral particles, which are integrated into multivesicular bodies to form quasi-
enveloped virions (qHAV). The release of gHAV occurs through the apical or basolateral surface of the hepatocyte, respectively. HAV, hepatitis A virus;
IRES, internal ribosome entry site. © 0. Gholizadeh u coasr., 2023. The figure is adapted from [17].

WAM 3HL0NNA3MaTMYECKOro PeTUKYIYMa, rae B AaNbHenLeM
bynet npoxoauTh npoLecc penamnkaumn. benok 3B npeacras-
nset coboi 6enok VPg, KOBaneHTHO CBA3aHHbLIN C FeHOMHOMA
PHK Bupyca 1 HeobXoanMbIN Ans pennmkaumm Bupyca. be-
nok 3C sBnseTca UMCTEMHOBOW MpoTea3oM, HeobxoamMMoK
ANs NpoTeonu3a 6eNKoB-NpeLLeCTBEHHUKOB Ha OTAENbHbIE
CTPYKTYpPHbIE M HECTPYKTYpHble benku. KpoMe Toro, 6enok 3C
pacLLennseT 0CHOBHOM MOLYNIATOP TPAHCKPUNLMOHHOTO haK-
Topa NF-kB (6enok NEMO), noaaBnsst BaXHbIA CUrHanbHbIA
MyTb BPOXAEHHOro MMMyHuTeTa. benok 3D npeacTaBnseT co-
6o PHK-3aBucumyto PHK-nonumepasy, ocyLlecTBrslOLLY0
TPaHCKPUMLMKO W penIMKaLmio BUpyca.

Pennukauns Bupyca OCYLLECTBASETCA B LMTOMIa3Me
M3MEHEHHbIX MeMOpaHHbIX CTPYKTYp, KOTOPbIE BbIMOSIHS-
0T YHKUMKO BMPYCHbIX (abpuk. B kauvecTBe npaiMepa
LS Hayana pennivKauuu BbICTYNaeT YpUAMIMPOBAHHBINA
benok VPg (VPg-pU-pU), KoTopbiii pacnosHaetca PHK-
nonuMepason (puc. 3). CnegyeT 0TMETUTb, YTO penMKaums
BMpYCa TaKe MOJHOCTbH0 3aBUCUT OT MHTAKTHBIX KITETOYHbIX
(aKTopos.

Cbopka Kancupa Bupyca MPOMCXOAMT C yyacTueM ben-
KoB-npeawecTtBeHHnKoB VP1-2A, oH npeactaBnset cobon
YLMHEHHY0 GopMy KancuaHoro benka VP1 v 6enka 2BC-P3.

DAl https://doiorg/10.17816/PED161109-124

MocnepytoLmin npoTeonu3 AaHHbIX 6enkos nossonset obpa-
30BbIBaTh CHayana OTAeNbHble KancuiHble benku, KoTopble
3ateM obpasyloT neHTamepsl. B cBoto ouepenp, 12 neHTame-
poB 06pa3yloT NpoKancug, B KOTOpbI BCTPAMBAETCA reHOM-
Has PHK Bupyca.

Wcnonb3ys KneTouHble TPaHCMOPTHble OenKW, BHOBb
CMHTE3MPOBaHHbIE BUPUOHBI [OCTABAAIOTCA K MYNbTUBE3M-
KynsipHbIM TenbliaM, rae 1 OTAEeNATCA NOYKOBaHWeM C 00-
pa3oBaHMeM KBa3n-060/04eyHbIX HOpM, He Bbi3blBas IN3UC
renarouutos. Liukn penpoaykummn BI'A npoTekaeT 3HaumnTeNb-
HO MedJlIeHHee, YeM Y [pyrux MUKOpPHaBUPYCOB, B CPEAHEM
2—-4 pHs.

3AMWAEMUONOIUA

B Hactoswee Bpema A pacnpocTpaHeH MoBCEMECT-
HO (puc. 4). Hambonee BbICOK pUCK 3apaXKeHWst B CTpaHax
C JKapKUM K/IMMAaTOM M HU3KWUM CaHUTapHO-TUrMEHNYECKUM
YPOBHEM HacefeHusi, rae bonelT NpenMyLLeCTBEHHO AETH.
Cuuntaetcs, yto ¢ BUpYcoM KoHTaktupyeT 70-90% Hacene-
HWA NNaHeThI, MPY 3TOM be3xenTyLIHble HOpMbI COCTABASKT
90-99%. Mo naHHbIM BO3, exeroaHo B MUpe pernctpupyeTcs
4o 1,5 MiH cnyyaeB 3aboneBaHuii, UCTUHHOE YUCIIO KOTOPbIX
B 3-10 pa3 Bbiwe [28].
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Puc. 4. PacnpocTtpaHeHHoCTb BUpycHoro renatuta A B Mupe [28].
Fig. 4. Prevalence of viral hepatitis A in the world [28].

Cpeam 4 reHotunos BI'A Hanbonee Lumpoko B Mupe npeg-
ctaeneH | reHotun IA cybtun [13]. B Poccuu umpkynmpyiot
B OCHOBHOM 3HAEMUYHbIE, PeXe 3aB03Hble cybTunbl IA 1 1A,
Cybtvn |IA npeBanupyeT B €BpOMENCKOIA YacTh CTpaHbl, a llIA
LOMUHUPYET cpeay HaceneHns Akytuu, TyBbl U B a3MaTCKUX
pecnybnmkax obiBwero CCCP [2-4]. Ina renatuta A xapak-
TEpPHa LMKIIMYHOCTb Pa3BUTUA 3MMAEMUYECKOro npouecca
C NepuofMyeckMMM NofbeMaMu U cnajamu 3abonesae-
MOCTU C MHTepBanamu B 2-3 rofa, a TaKXKe Bblpa)KeHHas
CE30HHOCTb (AR BOMBLUMHCTBA CTPaH YMEPEHHOr0 KauMa-
Ta — OCEHHe-3UMHSIA — CeHTAbpb—AeKabps) [1]. MoabeMsl
3abonieBaHus MOTYT BbITb CBA3aHbI CO CHUXEHUEM YAENBHOMO
Beca /L, C UMMYHWUTETOM K BUpYyCY renatuta A.

lenatut A ABNSAETCS CTPOrMM aHTPONOHO30M, UCTOYHUKOM
MHGbEKLMM MOKET BbITb TONBKO YeNIOBEK C KIIMHUYECKM BbIpa-
JKEHHBIMM 1 6eCCMNTOMHBLIMY (MHaNNapaHTHLIMKM) hopMaMm
nHdekummn. [ins FA xapakTepeH TaK Ha3blBaeMbli 3NKULEMMO-
NOTWUYECKUiA MapafoKc — Hanboniee MHTEHCKUBHOE Bbidene-
HWe BMpYCa B OKPYXaloLLYI0 Cpefly MPOMCXOAMT B KOHLE UH-
KybaumoHHoro nepuoga [3]. Hambonbluyto anmaeMuyeckyio
0MacHoOCTb MPeACTaBNAT bonbHble € Be3KenTyLHbIMHU
W MHannapaHTHbIMM GopMaMmu MHEKLMHK, KoTopble Npeobna-
Jatot npu renatute A (ocobeHHo 3To KacaeTcs aeten). Hdu-
LuMpyloLLan Jo3a npu renatute A oyeHb Mana W cocTaenset
1o pasnnyHbIM AaHHbIM 1-100 BUpYCHBIX YacTUL,.

OcHoBHOM MexaHM3M nepegaun A — dekanbHo-opanb-
HbIiA, KOTOPBINA OCYLLECTBASETCA NPEUMYLLECTBEHHO BOAHBIM
nyTeM, pexke aNMMeHTapHbIM (B TOM Yucne npu ynoTpebnesnm
3aMOpO3KEHHbIX MPOAYKTOB) M KOHTaKTHO-6bIToBBIM. Crieay-
€T OTMETUTb, YTO B [LETCKMX KOJINEKTUBAX BUPYC NpeumMyLLe-
CTBEHHO MepefaeTcs KOHTaKTHO-ObITOBBIM NMyTeEM — yepe3
IPSA3HbIE PYKWM U KOHTAMUHWUPOBaHHbIE ObITOBbIE MPeAMETH
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(6enbe, urpywku, nocyny v np.) [3]. OTMeyatoTcs cnyyam no-
N10BOrO NyTU Mepefayu Npu aHanbHO-0pasibHbIX KOHTaKTax
(YaLe y roMocekcyanuctos). DakTopoM pucka nepepadm M'A
TaKKe MOXeT ObITb MPMEM HapKOTUYECKNX CPEACTB, B 4acT-
HOCTM, YBENIMUYMBAETCS YMCIIO C/Ty4aeB 3apaXkeHus Yy HapKo-
MaHOB NPy BHYTPUBEHHOM MPUMEHEHWUM HApKOTUKOB. Cryyan
nocTTpaHcdysnoHHoro MA BCTpevarTcs KpaiHe pefKo, yTo
CBA3aHO C KPaTKOCTbIO Mepuoja BUPYCEMWUW W OTCYTCTBU-
eM XpoHuuyeckux dopM bonesHn. B To e BpeMs onucaHbl
BCMbILWKYM A cpem 60nbHbIX reModunmeid, Noy4aBLLKX Npe-
napatbl GaKTopoB CBepTLIBaHUA [26].

Mo ypoBHio 3aboneBaeMocTy renatutoM A MOXHO Bbl-
LEeNNTb 3 TeppUTOpHasbHBIE 30HbI €r0 PacnpoCTpaHeHns —
C BbICOKUM, CPEAHUM WU HU3KWUM YPOBHEM MHGOMLMPOBaHMS
BupycoM renatuta A. OgHaKo MHGMUMpOBaHWe He paBHO-
3HayHo 3ab0/1eBaEMOCTH, MOCKOMbKY MHQULMPOBaHHbIE AETH
MNafLUero Bo3pacta, Kak NpaBunio, NepeHocsT UHGEKLMIo
BeccuMnToMHo.

B 30He HWM3KOM 3HAEMWYHOCTM B CTpPaHax C BbICOKUM
YPOBHEM [0X0AA W XOPOLUMMM CaHUTapHO-TUMUEHUYECKUMM
ycnosusiMu (CLUA, ABctpanus, AnoHus, HeKoTopble CTpaHbl
3anagHov EBponbl) 3aboneBaeMocTb cOCTaBASET OT MeHee
5 po 30 Ha 100000 HaceneHus. YacToTa BbISIBNEHUS aHTUTEN
K BUPYCY HU3Kas, U C yBENIMYEHWEM BO3pacTa NpoUCX0auT No-
CTENeHHOe YBENMYEHME YacTOTbl UX BbisiBNEHMS. 3abonesatb
MOryT NOAPOCTKM M B3POC/Ible, BbIE3XatoLLMe 3a rpaHuLly uiu
W3 rpynn pucka, B yacTHocTw, B CLLIA Bbinm 3apervcTpupoBaHbl
bonbLume BCnbIwKKM [A cpeny 6e340MHBIX.

B 30He cpefHeN 3HLEMWUYHOCTU CO CPELHWUM YPOBHEM
[0X04a U PasfMyHbIMU CaHUTApHO-TUTMEHNYECKUMM YCo-
BuaMm (BoctouHas v H0xkHas EBpona, Poccus, ctpaHbl Cpea-
Hero BocToka) mokasatenu 3aboneBaeMocTW COCTaBNSAOT




JIEKLIMA

ot 60 po 200 Ha 100000 HaceneHus, ogHaKo MaHudecT-
Hble (OpMbl 3[ecb BCTPeYalTCs yvalle. YBenuuyenue ya-
CTOTbI BbISIBIEHUS QHTUTEN MPOMCXOAMUT Bonee MHTEHCUBHO,
1 Kk 20-30 rogam pocturaet 50%. B Takoi 30He BO3MOMHBI
Bonee BbICOKMIA YpoBeHb 3a60/1€BaEMOCTY U BCMBILLKM Cpeay
CTapLUMX BO3pacTHbIX rpynn.

B 30He BbICOKOW 3HAEMWUYHOCTM B CTpaHax C HU3KUM
W CPeSHUM YPOBHEM A0X0AQ, C HEHAANEXALLMMN CaHUTap-
HO-TUrMeHNYecKUMU ycnoBuaMmu (cTpaHbl Asun, Adpuku,
HeKoTopble CTpaHbl JlaTuHCKo AMepukm) 3aboneBaeMocTb
coctasnset 200 u bonee cnyyaeB Ha 100000 HaceneHus.
KOHTaKT C BMpYCOM MpOMCXOAMT YyKe B MepBble rofbl XKu3-
HW, B pe3ynbTaTe 4Yero GONEOT NpeUMYLLECTBEHHO AETH
MNajLLero Bo3pacTa. 4actoTa BbISIBNIEHNS aHTUTEN BbICOKaS,
MK 5 rogamy 90% feteit B KPOBU BbISBASIOTCS aHTUTENA UM-
MyHornobynuHoB knacca G k Bupycy l'A (anti-HAV-IgG), B pe-
3ynbTaTe Yero BCMbILUKK 3ab0oneBaHUs ABNSKOTCSA PeaKOCTbHO.

B Poccumn TA coxpaHsieT BaxHoe cOLMaibHO-3KOHOMM-
YecKoe 3HayeHWe M 3aHUMAaeT B 3TUOJIOTMYECKOMN CTPYKTYpe
OCTPbIX BMPYCHbIX FenaTuToB AOMUHUPYHOLLEE MONOKEHMUE.
JKoHOMMYECKUI yLlepb oT A, N0 AaHHBIM rocyLapCTBEHHO-
ro noknaaa PocnotpebHagsopa 3a 2022 r', coctaBun OKoMo
400000,0 Tbic. pybnen.

HecmoTpsa Ha ToT dakT, yto 3a nepuog 2013-2022 rr.
yaenbHbI Bec A B CTPYKTYpe OCTPbIX BUPYCHBIX renaTuToB
cHusuncs B 3,6 pasa (c 65 no 58%), pocT akTyanbHoCTH npo-
bnembl ['A B nocnefHue JecATUNeTUs CBA3aH C YBEJIMYEHU-
€M B MOMyNALMM 40K B3POC/IOr0 HAaceNieHus, He UMetoLLeld
B KPOBM aHTUTEN K BUpYCY. TaK, B BO3pacTHOM CTPYKType 3a-
boneslmx A B 2022 r. npeobnagano B3pocsioe HaceneHue
(57%), Torna KaK yaenbHbIA Bec feTeit oo 17 net cocTaBun
43% (3,28 Ha 100 Tbic. HaceneHus).

Cnyyamn 3aboneBaHusa cpeam AeTeil 0TMEYATCA BO BCEX
BO3pacTHbIX rpynnax. Tak, 3a nepuopg 2015-2021 rr. 3abo-
nesaemoctb ['A cpeau aeTen B Bo3pacte Ao 1 roga coctaBu-
na 1,5 Ha 100 Tbic. HaceneHus; B Bo3pacTe 1-2 net — 4,5;
B Bo3pacte 3-6 netr — 6,7; B Bo3pacte 7-14 net — 6,2;
B Bo3pacTe 15-17 ner — 5,2 [5].

B HacTosLee BpeMs xapakTepHbiM ans ['A B Poccum siB-
nseTcs:

*+  TEHAEHUMA K CHUXeEHMI0 3aboneBaeMocTH (3a mocnefHue

20 net nokasatenib 3aboneBaeMoctu cokpatunca ¢ 30,5

B0 2,42 Ha 100 Teic. HaceneHus);

+ COXpaHeHWe BbIPaXKEHHON OCEHHe-3UMHel Ce30HHOCTU
3aboneBaHus;
+ CMelleHne 3aboneBaeMocTy Ha bonee cTapLumii BospacT

(c 3—10 net Kk 15-29 ronam), 4To NPUBOAMT K YTsKene-

HWK KIIMHUYECKOTO TEYEHMS.

MATOTEHE3

Bupyc A nonapaetr B OpraHuMsM MpenMyLLECTBEH-
HO nepopanbHo. be3obonoyeunas dopma BIA sasnsetcs

! TocynapcTBeHHblit foKnaz «0 COCTOAHUM CAHUTaPHO-3MMAEMUONONN-
yeckoro bnarononyums HaceneHusi B Poceuiickoii ®epepaumn B 2022 rogy».
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KMCNOTOYCTOWYMBOM W JIETKO NPeoLoNieBaeT XenyaoK. lanee
BMpYC Yepe3 BOPOTHYI0 BEHy MonajaeT B neyeHb. B otiu-
Une OT IHTEPOBMPYCOB, HE MOJTy4EHO NPSAMbIX 4OKa3aTesbCTB
pennuKauuu Bupyca renatuta A B NiMMdaTMYeckoM anna-
paTe KuweyHuKa. Kpome Toro, HecMoTps Ha TOT akT, uTo
B uccnepoBaHuax in vitro BI'A cnocobeH pennmumpoBaThcs
B Ky/bType NONIAPU30BaHHBIX KNETOK KULIEYHWKA YESI0BEKA,
a TaKXKe B XeJNTyA0YHO-KULIEYHOM TPaKTe HEKOTOPbIX MpU-
MaToB, HET ybeanTENbHbIX JaHHbIX, YKa3bIBAOLIMX HA BO3-
MOXKHOCTb MPOAYKTUBHON MHbeKUMKM Bupyca [A B anuTennm
TOHKOM WM TOJCTOW KWLIKM YenoBeka. TakuMm obpasom,
Mo COBPEMEHHLIM MPEACTaBNEHUAM eANHCTBEHHBIMU KIeT-
KaMmu, noanepxuBalwmmm 3dEKTUBHYI0 penpoayKLmio
Bupyca A, ABNATCA renatoumThbl.

B xofe pennvKauum B KNeTKax neyeHn obpasyroTca Kea-
3n-06on0ueyHble hopMbl BUpyca, KoTopble b0 BbICBOOOXK-
AAl0TCA B NeYeHOUHble CUHYCOMAbI C NOCTefyIOLLMM 3apaxe-
HWeM COCeIHWX renaToLmMToB, 60 BbIAENAOTCS B XENUHbIE
KaHanblpbl. B mocnegHem cnyyae, Noa LeMCTBUEM Kemnuw
MPOMCXOLMT PacTBOPEHUE MAHTUW U BUPYCbI MONAfakT B K-
LUEYHWK U BbIBOASTCA U3 OPraHM3Ma C UCTpaXHeHUsaMM be3
0boso4ku (6BIA). Bupychl e, nonasLLne B KPOBb, LIMPKYSIN-
PYIOT B HEW, He Tepsst MaHTum (puc. 5). OTcyTcTBME BUPYCHBIX
T/IMKONPOTEMHOB B COCTaBE AaHHOM IMNULHON MeMBpaHbI 3a-
LUMLLAET BUPMOHBI OT KJIETOYHBIX M FyMopanbHbIX GaKTopoB
MMMyHUTETa, N03BONAA BUPYCY becnpensTCTBEHHO AMCCeMMU-
HMPOBAaTb B OpraHM3Me reMaToreHHbIM nyTem [12].

Cnepnyet oTMeTuTb, 4T0 BI'A He Bbi3biBaeT m3nca UHGU-
LMPOBaHHbIX KJIETOK B MOMEHT BbIXOZa, a TaKXKe B MUHM-
ManbHOW CTEMeHU BIMSIET Ha KIIETOUHbIE MPOLLECChI, TaKUM
06pa3oM, He OKa3blBas LMUTOMATMYECKOro AENCTBUSA Ha KIeT-
Ky, KaK 3T0 CYMTanoch paHee.

B ocHoBe nopaxeHus renatouUTOB NEXWUT HECKONbKO
MMMYHOMATONIOrMYECKMX MEXaHM3MOB: BO-MeEPBbIX, JM3MUC
MH(UUMPOBAHHBIX TeNaToLMTOB OCYLLECTBSETCA 33 CYeT
HaTypabHbIX KUIEPOB, aKTUBUPOBAHHbIX MHTEP(PEPOHOM-Y;
BO-BTOPbIX, AHTUTENI03aBUCUMbI LMTONM3 TenaToLmMToB
onocpenyetca CD8* T-numdoumtamm, 4To NoaTBEpKAAETCA
MOBbILLEHWEM B CbIBOPOTKE KPOBYW BOMbHBIX ['A YpoBHS rpaH-
3uMa B u pactBopumoii hopMbl Fas-nuranga.

KpoMe Toro, peructpupyioT MOBbILLEHME YPOBHSA He-
KOTOPbIX LIMTOKMHOB M XEMOKWUHOB (MHTepneiikuHos (1) 6,
Wn-8, Wi-18, WUN-22, CXCLY, CXCL10). CnenyeT 0TMETMTD,
yTo ypoBeHb Fas-nuraHga u WJ1-18 B cbiBopoTKe Koppenu-
pYyeT ¢ YpoBHEM anaHWHaMuHoTpaHcdepasbl (AJTT) 1 0bLwmM
BunupybuHoM, YTo NOATBEPHAAET (aKT, 4To B OCHOBE MO-
BpeX/eHus renatoumtoB npu [A nexar UMMyHHble Mexa-
HU3MbI. TakuM 00pa3oM, YeM cunbHee UMMYHHas peakums
opraHu3Ma, TeM 6oJibLUe remaTouMTOB paspyLUaeTcs, uTo
MPUBOLUT K Bonee BbIPayKEHHOW XENTYXe.

WNHTepecHbIM SBASIETCA TO, YTO AN1A MHGbEKLMM, Bbi3BaH-
Hoii BI'A reHoTvna IA, no cpaBHeHuto € ApPYrMMM reHoTMnamMm
XapaKTepeH bosee BbICOKMIA YpOBEHb BUPYCEMMU, YTO CBUAE-
TenbCTBYET 0 ero bonee 3PpHeKTMBHON penamKaumm u, cne-
[0BaTeNlbHO, bonee BLICOKOM KOHLEHTpaLUuUM BbIAENeHus

15



116

LECTURE

lenatouut/
hepatocyte

MNpoctpaHcTso Aucce/
Space of Disse

Vol. 16(1) 2025

Pediatrician (St. Petersburg)

e

e ¢ X @ X o 1 e X @ —

Cunycoua/
sinusoid

basonare-
panbHas
mem6paHa/
basolateral
membrane

MNnotHble KoHTaKTI/tight
junction {1

Bbixog, KBIA /
release of qHAV

| AnukanbHan
membpana/apical
— membrane

|| Henunbiit
kaHaneu/biliary
canaliculus

|

PacrBopeHnue OTToK
maHTMm/remove of wenumn/
eHAV membrane bile flow

Puc. 5. Bbixoa 13 renatountoB KBa3u-060n04eyHbIX M 6e3060104eyHbIX BupuoHoB BI'A. M306paxeHne ajantupoBaHo ¢ U3MeHeHusiMu u3 [12].

© 2023. Springer Nature Limited.

Fig. 5. Release of quasi-enveloped and non-enveloped HAV virions from hepatocytes. Image adapted with modifications from [12]. © 2023. Springer Nature

Limited.

BO BHELLHIOIO Cpefy. 3T0 MOXKET NPUBOLUTbL K 3apaXeHuH
MEHBLUMM KOIMYECTBOM MHOULMPOBAHHOM BOLLI MM Npo-
LYKTOB U 00bACHAET bosiee LIMPOKOE pacrpocTpaHeHue re-
Hotuna IA B Mupe.

Br'A obnagaeT BbICOKOW MMMYHOreHHOCTbIO. AHTUTENa
Knacca IgM nosensTca paHo — 3a 3-5 AHel A0 pa3Bu-
TUA KJIMHUYECKMX CUMNTOMOB 3aboneBaHus. AHTuTena Knac-
ca IgA nosBnsAOTCS B CHIBOPOTKE KPOBM MPUMEPHO B TE e
cpokun. bonbHoii TA ¢ pa3BUTMEM KIIMHUYECKUX CUMMTOMOB
nepectaeT bbiTb 3apasHbiM. [ToCTUHDEKLUMOHHBIA UMMYHUTET
CTOMKWM, NOXWU3HEHHBIN.

KJIMHUKA

lenatut A npepcTaenseT coboii oCTpyl0 CaMoNMMUTUPY-
foLLYHOCS MHAEKLMIO, LN1S1 KOTOPOI XapaKTepHa LIMKIIMYHOCTD.
B TeueHun renatuta A MOXHO BbILENUTb HECKONBKO MepUo-
A0B.

WHKyb6auuoHHbIM nepuop — cocTaBnseT 7-50 AHen
(B cpeaHeM 20 pHeit). Bupyc MoxHO BbISBUTb B (eKanmsx
BonbHbIX 33 5-7, a uHorAa v 3a 10—13 AHen 40 NOBbILIEHMS
aKTUBHOCTM TPaHCaMMHa3.

MpepxenTywHbln nepuos — NpOJOMKaAETCA
2-14 [Helt, ANA Hero xapaKTepeH OCTPO pa3BMBALLMIACA
CMHLPOM 00LLel MHTOKCMKALMKM, AUCNIENCUYECKUE SIBNIEHUS,

DAl https://doiorg/10.17816/PED161109-124

Bonm unn yyBCTBO TAXKECTM B NpaBoM noapebepbe, yBenu-
YeHMe MeYEHM, pexke — CeNe3eHKH, a MHOr4a KatapasnbHo-
pecnupaTtopHblii cuHapoM. [lposenseTcs CyBUKTepUYHOCTb
CKNep 1 y3Ae4ku A3blka. JIuxopagka xapaktepHa bonee yem
ONs MONOBWHBI MALMEHTOB Ha paHHUX CTagusx 3abonesa-
HWA 1 Yallle BCEr0 UCYE3aeT YXKe Yepe3 HECKOJbKO AHEM.
Kan craHoBuTCA axonnyHbIM, MoYa TeMHOW. B cbiBopoTKe Kpo-
BM HaOJK0LaeTCA 3HAUUTENBHOE NOBbILIEHUE aKTUBHOCTU aM-
HoTpaHcdepas — AJIT n acnaptataMuHoTpaHcdepasbl, Toraa
KaK B MOYe YBE/IMYMBAETCA KOHLIEHTPaLWMSA YpoOUIMHoreHa.
XenTywHeln nepuos — coctaBnset 2-3 Hep., Ans
HEro XapaKTepHO CHUXeHWE OBLLETOKCUYECKUX CUMMTOMOB
Ha doHe nosBreHus xenTyxu. Habnogaetca Takxe yBenn-
UeHWe Cene3eHKM 1 0bLLas acTeHusaums. M3 BHeneyeHouHbIX
MPOSABIEHWIA YACTO BCTPEYAKOTCSA apTpanrui, MUanruu, Chirb.
CreneHb TsxecTu A 3aBMCUT B NepByto o4epefb OT Bblpa-
YKEHHOCTM W [IUTENbHOCTU CUHAPOMA MHTOKCUKaLwK. [unep-
(hepMeHTEMMSA, KaK NpaBuW/o, COXPaHAETCSA Ha NPOTSKEHWM
20-25 pHeit, mocnie Yero MoKasaTenn MPUXOLAT B HOPMY.
CHWXKeHWe KoHueHTpauun bunupybuHa B KpoBM yalle Bcero
npoucxoaut Ha 10-14-i AHM nocne HacTynneHws pasrapa
3aboneBaHus. Mpu besKenTylHOM BapuaHTe [A KMHUMKO-
nabopaTopHble MPU3HAKK Te e, YTO W NpU KENTYLIHOM Ba-
p1aHTe, 0HAKO OTCYTCTBME CMHAPOMA MENTYXM 3HAUUTENBHO




JIEKLIMA

3aTpyLHAET AMarHocTUKy 3abonesanus. CnepyeT 0TMETUTS,
YTO JKENTYLHbINA BapuaHT npeobnafaeT cpean noApoCcTKOB
1 B3pOCSbIX, TOFAA KaK 0e3KenTyLUHbI — cpeay LeTeil.

Mepuop pekoHBanecueHUUM — TNpOAOJIKAETCA
1-6 Mec. (B cpeaHeM 2-3 Mec.), xapaKTepusyeTcsi nocte-
MeHHbIM UCYE3HOBEHMEM KENTYXW, TOrAa KaK MUCNpaXKHeHus
1 Moya npuobpeTaroT 00bIYHYK OKpacKy. AcTeHoBereTaTuB-
Hblii CMHPOM, a TaKXe renatoMerajus MoryT AauTenbHoe
BpPEMS COXPaHATLCA.

TaxecTb K/MHUYECKUX MPOSIBMIEHWA BapbUpyeT B M-
POKMX Mpefenax — OT MHanmapaHTHbIX GOpM [0 KpaiHe
TAKENOoro QynbMUHAHTHOMO remaTuTa ¢ pasBUTUEM OCTPOIA
MeYyeHOYHON HelOCTaTOYHOCTH, KOTOPbIN BCTpeYaeTcs Kpaii-
He pedKo W yvalle Ha QOHe yxe MMEIOLLErocs NopaxeHus
neyeHn. Y netent B Bospacte Ao 6 net B 90% cnydaes 3a-
boneBaHue npoTeKaeT HeCCMMNTOMHO, 0JHAKO C BO3PacTOM
TAECTb 3a0051eBaHMA YBENMYMBAETCS.

OcobeHHocTAMM renatuta A Ha coBpeMeHHOM 3Tane fiB-
NSKOTCA ero YacToe coYeTaHWe C XPOHNYECKOW anKorobHOM
MHTOKCUKaLMen, XpoHudeckumm renatutamm B u C, BUY-
MHbEKLMEN, CKITOHHOCTbIO K 3aTAXHOMY TeYeHuto ¢ obocTpe-
HUSMU W peLmanBaMm, HaIMYMEM XOECTAaTUHECKOIO CUHAPO-
Ma M ayTOMMMYHHOI0 KOMMOHEHTa, bosiee YacTbiM pasBUTMEM
TsKenbIX hopM 3aboneBaHus, a TaKKe CMeLLEHe OCHOBHO
A0nv 3aboneBLUMX Ha bonee cTapLUylo BO3PACTHYK rpynny.

Peunnmsupytowee TeueHne A Habntogaetcs y B3poc-
nbix 6onbHbIX B 6—10% cnyyaes, a y geten B 2-5% cnyya-
€B W XapaKTepu3yeTcs nosbileHneM Tutpa anti-HAV-IgM
1 YPOBHS aMuHoTpaHcdepas [17]. [aHHble bruoxummyeckme
U CEpoNOrNyecKMe U3MEHEHUS BO3HUKAKOT HA MPOTSKEHUM
nepsbix 1-3 Mec. oT Hauana 3aboneBaHus U MoOryT coye-
TaThCA C BbigeneHneM Bupyca ¢ dekanuamu. Kpome Toro,
Mpu peumavsmpyioLLeM TedeHnn ['A HepefKo obHapyviBatoT
TaKkue BHEMeyeHOoUHble CUMMTOMbI, KaK apTpanrus u ChbiMb.
CnepyeT OTMeTUTb, 4TO peLMAMBbI 0DObIYHO BO3HMKAKT
Yy B3pOC/bIX BOMBHBIX M MPOTEKAKT ferye, YeM OCHOBHOE
3aboneBaHue.

Tom 16,N°1,2025

Meavatp

OcnoxHeHus

OcTpas neyeHo4Hast HeAOCTaTOYHOCTL Ha oHe A BCTpe-
yaeTcsi o4eHb peako (npumepHo B 0,003% cnyyaes), oaHaKo
MMEHHO [aHHOe OCNOXHEHMe MOXET CTaTb MPUYMHON Ne-
TanbHoro ucxona. Kpome Toro, ApYruM pefKuM OCNOXHe-
HWEM SBNAETCSA ayTOUMMYHHbII renatut 1-ro Tuna, KoTopbii
MOXXET pa3BMUBATLCA BO BPEMS UMW MOC/Ee MEpeHeceHHoro
3aboneBaHms Y UL, C ONpeAenieHHbIMUA FeHETUYECKUMM Map-
KepaMm npespacnosioXeHHOCTH.

K peakuM BHeMeyeHOUHbIM OCNIOXKHEHWSIM MOXXHO OTHe-
CTW: HePOTUYECKMIA CUHAPOM, TTIOMEPYNOHe(PUT, BAaCKYNUT,
naHKpeaTuT, cuHapoM [MitleHa—bappe 1 annacTuyeckyio aHe-
muto [17].

AUATHOCTUKA

InarHoctmky TA npon3BOAAT, Y4MTbIBas KAWMHWYe-
CKMe, 3NMAEeMUONIorMyeckme W nlabopaTopHble [aHHble
(tabn. 1).

MMKpOGMOHOFW-IeCKaﬂ ANarHoCTUKa

HecMoTtps Ha 10 yTo Bupyc A cnocobeH pennmumpoBaTbcs
B Ky/NbTypax KJIETOK, 3TUONOrMyeckas avarHoctuka A ocy-
LLECTBJIAETCA TOMBKO CEPOSIOrMYECKUMU U MONEKYNAPHO-Te-
HeTyeckummn Metogamu. OcHOBHOW MeTo[, AmarHocTuku A,
AOCTYMHbINA AnA 06bluHbIX abopaTopuit, — 3T0 BbisBNEHWE
IgM-aHTuTen k HAV B CbIBOPOTKE KPOBYW HOMBHBIX C UCMOSb-
30BaHMEM MeToda MMMyHodepMeHTHoro aHanmsa (MDA).
anti-HAV-IgM nosBnstoTcs B KpOBK YiKe Npy BO3HUKHOBEHUM
MepBbIX CUMMTOMOB (PUC. 6) U OCTAKITCA B BBICOKUX TUTPaXx
Becb nepuog 3abonesanusa [30]. [nutenbHocTb UMpKyns-
umn IgM Konebnetcs OT HeCKONbKUX Hepenb Ao 4—6 Mec.,
cocTaBnss B cpefHeM 3 Mec. TakuM obpasoM, anti-HAV-IgM
CYMTalOTCA OCHOBHBIM MapKepoM OCTPOM MHbeKUMK, B cuny
nx obs3aTenbHOro NpuUcyTCTBMA Npu 3aboneBaHuy, BKIKOYas
MHannapaHTHyto hopMy. OHM TakKe MOryT ObITb 06HapYXKEeHbI
B HU3KWX KOHLLEHTpaLMaX Y TPETU NauuMeHTOB, BaKLMHUPO-
BaHHbIX npotuB A

Ta6nuua 1. OcHOBHbIE KIIMHUYECKME, IMUAEMMONOTUHECKUE U BUOXMMUYECKNE MPU3HAKN 3Ha4YNMble NpU NOCTAaHOBKE AMarH03a BUPYCHOro renatuta A

Table 1. Main clinical, epidemiological and biochemical signs significant when diagnosing hepatitis A virus

KnuHnyeckue u Gruoxummyeckie npusHakm /
Clinical and biochemical signs

3nupemronornyeckme npusHakm /
Epidemiological signs

OcTpoe Hayano 6onesHu ¢ BbICOKOI TeMNepaTypoi Tena, AUCMencuyecku-
MM 1 acTeHoBereTaTBHbIMM siBnieHusami / Acute onset of the disease with
fever, dyspeptic and astheno-vegetative syndroms.

KopoTkuit npexenTyLwHbIit nepuog / Short incubation period.
lenatomeranus / Hepatomegaly.

YnydiueHve caMoyyBCTBUs HA GOHe HopManu3aLmmu TeMnepaTyphbl Tena
npu nosBneHun xentyxu / Improvement associated with body temperature
normalization and jaundice appearance.
MvnepdepmeHTeMus ¢ KoadduumenToM fie Putica (cootHowweHue ACT: AJT)
<1,0 (B cpenHeMm, 0,5-0,7) / Liver hyperenzymemia with
De Ritis (aspartate transaminase / alanine transaminase)
ratio <1.0 (avg. 0.5-0.7).

TMnepbunupybuHemus (MpenMyLLECTBEHHO 3a CYET CBA3aHHOI (paKLmm) /
Hyperbilirubinemia (mainly due to the conjugated bilirubin)

YKa3aHue Ha KOHTaKT ¢ bonbHbIM(M) XenTyxol 3a 7-50 AHelt Ao 6onesHu
unm ynoTpe6neHue Cbipoii BOAbI U3 CyYalHbIX UCTOYHUKOB, HEMBITbIX
oBoLLel u dpykToB U T. 4. / Indication of contact with a patient(s) with

jaundice 7-50 days before the illness or consumption of raw water from

different sources, unwashed vegetables and fruits, etc.

Cnyyau renatuta A B KonnekTtuse / Hepatitis A cases in different groups.
HaxoeHue B MeCTHOCTM C BbICOKOI 3a00/1eBaeMOCTbI0 renaTutom A
B CPOKY, COOTBETCTBYIOLLME UHKYBALMOHHOMY nepuoay /
Location in the area with a high incidence of hepatitis A during the time
period corresponding to the incubation period

DAl https://doiorg/10.17816/PED161109-124
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Puc. 6. Ceponoruyeckue n HekoTopble OuoxuMnyeckue Mapkepbl npu HAV-uHdekumm. M306paxenne agantupoBaHo ¢ uaMeHenusmm us [30]. © 2023.

Springer Nature Limited.

Fig. 6. Serological and some biochemical markers during HAV infection. Image adapted with modifications from [30]. © 2023. Springer Nature Limited.

B cBoto ouepepnb, anti-HAV-IgG nosenstoTcs Ha 4—5-1 He-
LeNle Mocne 3apaXKeHusl, 0fHAKO 3HaYMMbIX TUTPOB AOCTU-
ralT 3HauUMTENbHO NO3Xe — B NepUoj, PEKOHBaNEeCLEHLMMU
M CBMAETENbCTBYIOT O CaHauuu opraHusma ot Bupyca. OHu
COXPaHSIOTCA B CLIBOPOTKE B TEYEHWE MHOTWX N1ET, BO3MOX-
HO, MOXW3HEHHO.

Cnepyet oTMeTuTb, yto npumepHo B 10-30% cnyyaeB
pvardo3 A He MoOXeT BbiTb MOATBEPMHAEH MPU MOMOLLY
CepoNorMyeckux peakumi. MoatoMy B TeueHue NOCHELHUX
30 net ana auarHoctuky A Bbin NpeanoXeHbl pasinyHble
MOJNEKYNAPHO-TEHETUYECKWNE METO[bI C BbICOKOW YyBCTBU-
TENBHOCTBIO M CNELUMGUYHOCTLIO: MeTo, FMOPUAN3aLMN Hy-
KneuHoBbIX Kucnot (1987 r.), aHanu3 nonmMopguaMa AnvH
PECTPUKLMOHHBLIX (parMeHToB (1997 r.), nonmMMepasHas
LienHas peakums ¢ obpatHom TpaHckpunumei (OT-MLP) B pe-
XuMe peanbHoro BpeMenu (1997 r.), aHanu3 nonmMMopous-
Ma KOHdOopMauuin oaHouenoyeyHbix dparMeHTos (2000 r.),
mynbTunnexcHas OT-MLP (2000 r.), CaysepH-6not (2001 r.),
ruesnosas OT-MLIP (2009 r.) [6, 9, 16, 18-20, 29].

BupycHas PHK B cbiBopoTKe KpoBW BOMbHBIX MOMeET
ObITb 0OHapyKeHa CnycTa HECKONbKO AHeW nocne 3apa-
XKeHus 1 Ha npoTspkeHun 3—4 Hepn. Kpome Toro, PHK BIA
MOXHO 0BHapyxuTb B heKanuax 1 cioHe 6onbHbIX, 0AHa-
KO B 3TOM C/ly4ae KOHLEHTpaumus ByneT 3HauMTeNIbHO HUKe
(Ha HEeCKONIbKO MOPAJKOB), YeM B CbIBOPOTKE KpoBu. Pas-
JINYHbIE METOAbI MOSIHOTEHOMHOrO CEKBEHWUPOBAHWA FeHo-
Ma BIA, xoTa M He NpUMEHAOTCA B AMArHOCTMKE, OHAKO
Ucnonb3yloTcs ANA GUIoreHeTUYeCcKoro aHanusa npu npo-
BEeAEHUN 3NWEMMONOTMYECKMX pacciefjoBaHWN BCMbILLEK
v anuaemui TA.

B HacTosee BpeMs pa3BuBaeTCS, COBEPLUEHCTBYETCA
1 BHeapsieTcs B 1abopaTopHy AnarHocTuky FA MeTof MMMy-
HoxpoMatorpaduyeckoro aHanmaa (MXA), 0CHOBaHHbIN Ha UM-
MyHOaQMHHOM pasfeneHun aHanuTa B Xo4e NPOXOXKLEHMS

DAl https://doiorg/10.17816/PED161109-124

obpasua no nopucTon MeMbpaHe, B pe3ynbTaTe Yero aHaaut
cneumduUyYecKn CBA3LIBAETCA C KOHbBIOrMPOBAHHBIMU aHTU-
Tenamu, ¢ NocnefylLLMM LeTeKTupoBaHueM. B Kayectse
OCHOBHbIX npeuMyLiecTB VXA MOXKHO OTMETUTL: OTCYTCTBUE
HeobxoAMMOCTM MCMOMb30BaHNA LOMOSHUTENbHBIX peareHToB
1 060opyA0BaHNS; NPOCTOTY B MCMOSIb30BaHUN TECT-CUCTEMI;
OTCYTCTBME HanMumMs BbICOKOW KBaM(UKaLMK Y UCTIONHUTE-
ns. 0gHaKo AaHHBIM MeToq, 0bnapaeT U HepocTaTkamu. Tak,
B He1aBHEM WCCeL0BaHNM Oblna U3yyeHa YyBCTBUTENIBHOCTb
U cneundmryHocTb 3Kcnpecc-Tecta Bioline™ HAV IgG/IgM
(Standard Diagnostics, H0xHas Kopes), ¢ 3asBneHHoil
UyBCTBUTENBHOCTBIO M cneuuduuHocTblo 97,6 n 98% co-
oTBeTcTBeHHO. OKa3anocb, 4TO B /1abopaTOpHbIX YC/0-
BMSAX YYBCTBMTENIBHOCTb M CMELMPUYHOCTb JaHHOro 3KC-
npecc-tecta ans onpegpenenns anti-HAV-IgM coctasuna
Tonbko 86,53 u 80,29% cooTBeTCTBEHHO, TOrAa Kak Ans
onpenenenus anti-HAV-IgG — 66,78 n 98,09%. Takum o06-
pasoM, UXA xota u obnapaeT paLoOM NpeuMyLLecTB, 0f-
HaKO JO0MKEH NPUMEHSATLCA BMecTe C APYrMMM MeTOAamu
amarHoctuku A [8].

ELle ofMH NepcneKkTMBHLIN MeTop, AMarHocTukM A BBYU-
LY BbICOKOW YyBCTBUTENIBHOCTM, MOPTATUBHOCTU U CKOPOCTH
BblJayy 0TBETA — WCMOMb30BaHUe BUOCEHCOPHBIX CUCTEM,
B YaCTHOCTM 3NIEKTPOXMMUYECKMX BUOCEHCOpOB ANs JeTeK-
LMK BUPYCHOM HYKIENHOBOW KncnoTsl (puc. 7). NaHHble OHK-
BroceHcopbI COCTOAT U3 1BYX OCHOBHBIX KOMMOHEHTOB: «610-
peuenTopa» (B AaHHOM cnyyae 310 Monekyna [1HK), kotopblii
cneumdmryecku B3aumopencTsyeT ¢ BupycHon PHK B cocTase
aHanuTa, ¥ QU3MKO-XMMUYECKOro npeobpasoBatensi, KOTO-
pbiii KOHBEPTUPYET CUrHan o rmbpuansauny MoneKyn B aM-
MepoMETPUYECKUIA, MOTEHLIMOMETPUHECKUI UITM UMMEHAAHCO-
METpUYecKuiA curian [25]. Manble pa3mepsbl, 0THOCUTESIbHasA
MpoCTOTa B W3rOTOBSIEHUM, @ TaKKe BbICOKAas TOJiepaHT-
HOCTb B OTHOLUEHMM MHTMOMTOPOB peaKLMW, HaXOAALLMXCS
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Puc. 7. MpuHumn pabotbl JHK-6uoceHcopa. © 2012 Elsevier Ltd. M306paxeHne anantupoBaHo ¢ U3MeHeHUAMM U3 [25].
Fig. 7. Operating principle of a DNA biosensor. © 2012 Elsevier Ltd. Image adapted with modifications from [25].

B COCTaBe 00BEKTOB BHELUHEN CPefibl M KIIMHUYECKUX 0bpas-
LloB, AenatoT anekTpoxummnyeckue IHK-buoceHcopbl KpaitHe
NepcneKTUBHOM TexHonorueii point-of-care [24].

HepaBHo B KauecTBe NpsMOro MeTofa AeTeKUMM BU-
pyca TA u B 6bin npepnoxeH MynbTUGYHKLMOHANBHBINA
(nyopecueHTHbI bruoceHcop Ha OCHOBE MONEKYNSPHO-UM-
MPUHTUPOBaHHOrO NosiuMepa. [aHHblii bruoceHcop obnagaet
YL,0BNETBOPUTENBHON YYBCTBUTENIBHOCTb U CrieLUMdUYHO-
CTblo, @ MMMUT JeTekunn (nocne 20 MUH 3KCMO3WLMK) Co-
cTaenseT 3,4 nMonb/n ans supyca A u 5,3 nMons/n —
Ans supyca B.

JNIEYEHUE

JleyeHue naumeHTOoB C nerkumm popmamm A MoxKeT npo-
BOAMTbCA Ha OMY M OrpaHWuuMBaeTca basucHoii Tepanueit
(omeToTepanua 1 NOCTENbHBIN PEXUM), TOTAA KaK NaLWeHTh
CO CpefHeTSXKENbIMU U TsxKenbiMM dopMamm A noanexar
roCnuTanu3aumm u NeYeHno B MHEKLMOHHBIX 60NBbHULAX.
Ha cerogHsAWHWA feHb npenapatbl Ans 3TMOTPOMHOW Tepa-
num A He paspaboTaHbl; OCHOBOW NleYeHNs SBNseTCs naTo-
reHeTUYecKas 1 CUMMTOMaTUYecKas Tepanus.

MaumeHTaM co cpefHeTsKeNoW 1 Taxenon Gopmamu A
noMmMmo HasncHoi Tepanuu NPOBOASAT [e3WUHTOKCUKALMOH-
HYl0 Tepanuio, HasHayvawT 3HTepocopbeHThl. [pu TaXenoM
TEYEHMM Ha3HayatloT nnasmadepes. MaumneHTaM c xonecrta-
TUYECKUM CUHAPOMOM BHE 3aBUCMMOCTM OT CTEMEHM THKECTU
A HasHayaloT npenapaTbl YPCOAE30KCUXONEBOIM KUCNOTI,
X1popacTBopUMble BUTaMWHbI A u E.

MPOOUNTAKTUKA

Hecneuuduyeckas npodunaktuka
Hecneunduyeckan npodunaktuka M'A BrIOYaeT: obe-

cneyveHne HacenieHMs be3onacHoW NUTLEBOM BOLOW; YTW/M-

3aLMK0 CTOYHBIX BOL B OTAEMbHBIX CO0DLLECTBAX; KOHTPO/b

DAl https://doiorg/10.17816/PED161109-124

COOTBETCTBMS KayecTBa BoAbl PEKPeaLMOHHbIX 30H NoBepX-
HOCTHbIX BOLOEMOB HOPMATUBHBIM TPEOOBAHUAM MO MUKPO-
OuonornyeckuM nokasaTensM; [LOCTYN K KayeCTBEHHbIM
NPOAYKTaM MWUTaHUS, He MOABEPralWmUMcs TEPMUYECKON
0bpaboTke (0BOLLM, PYKTLI, MOMTIOCKM U T. 4.); cObntofeHme
MPaBWA JIMYHON rurMeHbl (MbiTbe pyK 6e30nacHoi BoAoN).

Cneunduyeckas npodunaktuka

lMocTakcno3unumoHHas npodunaktuka A MoxeT npoBo-
OMTbCA METOAAMU MacCMBHOW M aKTUBHOW MMMYyHU3aLWK.
MaccmBHas MMMyHW3aLMA [OMKHA MPOBOAUTLCA MO 3NMAe-
MWYECKMM MOKa3aHWaM He no3gHee 7—-10-ro fHA 0T MOMeH-
Ta NpefnonaraeMoro KoHTakTa ¢ WHdMUMpoBaHHbIMK. [ns
3TOW LeNM NpUMEHSIIOT KOMMEPYeCKUA WMMYyHOrnobynuH
B [03e, 3aBucALLei oT Bo3pacTa: 1,0 Mn — petam 1-10 ner,
1,5 Mn — petam ctapwe 10 ner, 3,0 Mn — B3pocsbIM U be-
PeMeHHbIM eHluHaM. [penapat obecneunBaeT 3aluTy
B TeyeHue 3-5 Mec.

B cBoto o4yepenp, aKTMBHas MMMYHM3ALMA — OCHOBHas
mepa npodunaktukm A [25, 27]. Ha ceropHsAwWwHWiA LeHb
B Poccum 3aperncTpmpoBaHbl 4 MHaKTMBMPOBaHHbIE BaKLMHBI
npotus renatuta A: Xaspukc® (GlaxoSmithKline Biologicals
S.A., benbrusa / 000 «CmutKnsitH buuem-buomen, Poccus),
ABaxcum (Sanofi Pasteur, S.A., ®Opanums), Bakrta® (Merck
Sharp & Dohme, Corp., CLUA), a Takike oTe4yecTBeHHas
AJIbIABAK® M (AO «BexTop-BuAnbram», Poccus) (tabn. 2).
B KauecTBe aabloBaHTa BO BCEX 3TUX BaKLMHAX COLEPHKUTCA
aNOMUHUA TMAPOKCUA, BCE OHU UMEKT BbICOKMA Npoduib
Be3omacHocTM U HasHavaloTCs B3pOC/bIM M feTaM ¢ 1 rofa
(mnm ¢ 3 neT npm Ucnonb3oBaHMM BaKLMHbI ATTbIABAK® M),

Ina cospaHus AAMTeNbHOrO MMMyHWTeTa (5-25 ner)
MPUMEHSAIT [ABYKPaTHOE BBefeHMEe BaKUMHbI npotuB [A.
OnTMManbHLIN CPOK peBaKuUMHaUMKM cocTaBnseTt 6—12 mec.,
HO JJ151 HEKOTOPbIX BaKUMH (HanpuMep, BaKUMHbI XaBpUKC®)
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Table 2. Characteristics of vaccines against hepatitis A, registered and approved for use in the Russian Federation

OupmMa
Ha3BaHue BaKuUMHbI / PexwM fo3vpoBakms /
A npou3BoauTeNb /
Vaccine Dose schedule
Manufacturer

Onucanue /
Description

AJIbrABAK® M /
ALGAVAK® M

XaBpukc® /
Havrix®

BakTa® /
Vaqta®

Asakcum® /
Avaxim®

OpnHa npuBMBOYHas [03a COCTABNISET: ANIA feTel
1 nogpoctkoB — 0,5 mn, ans B3pocnbix — 1,0 M.
Kypc BaKUMHaLwmmM cOCTOMT U3 BYX NPUBUBOK, Mpo-

BOZMMBIX C MHTEpBasoM 6—12 mec. /
0.5 mL, pediatric and adolescent dose; 1 mL,
adult dose. Dose schedule — 2 doses with interval
6—-12 months

BekTop-buAnbram /
Vector-BiAlgam

0pHa NpuBMBOYHas [03a COCTABNSET: Ans AeTen
1 noapoctkoB — 0,5 mn, ans B3pocnbix — 1,0 M.
Kypc BaKUMHaLMM COCTOMT W3 ABYX NPUBMBOK, NPo-
BOAMMBIX C UHTepBanoM 6—12 Mec. PeBaKumHaums
ponyckaetcs yepe3 12-60 mec. / 0.5 mL, pediatric
and adolescent dose; 1 mL, adult dose. Dose
schedule — 2 doses with interval 6—12 months.
Booster dose (revaccination) can be administered
in 12—-60 months

GlaxoSmithKline

OpHa NpuBMBOYHaNA [j03a COCTABNAET: As feTeit
v nogpoctkoB — 0,5 mn, ans B3pocnbix — 1,0 ma.
Kypc BaKuMHaLMm1 COCTOMT U3 ABYX NPUBWBOK, Npo-

BOZMMBIX C UHTEpBasoM 6—12 mec. /
0.5 mL, pediatric and adolescent dose, 1 mL, adult
dose. Dose schedule — 2 doses with interval
6-12 months

Merck

0pHa npuBMBoyHas Ao3a coctasnset 0,5 mn
ansa peten u 0,5 Mn ang B3pocnbix. Kypc Bakuu-
HaLWM COCTOMT U3 [1BYX NPUBMBOK, MPOBOANMbIX
C MHTepBanoM 6-36 Mec. /
0.5 mL pediatric and 0.5 mL adult dose.
Dose schedule — 2 doses with interval
6-36 months

Sanofi Pasteur

BaKumHa npoTvB renatuta A, MHaKTUBMPOBaHHas;
npefHa3HayeHa Ans NPUMEHEHNs Y B3pOCbIX
W peten ¢ 3 net; conepxuTt He MeHee 160 NDA
ENl 8 0,5 Mn 1 He Mexee 360 UDA ELl B 1,0 Mn /
Hepatitis A virus vaccine, inactivated; approved for
ages >3 years; contain not less then 160 ELISA
units in 0.5 mL and 360 ELISA units
in 1 mL

BakumHa npoTuB renatuta A, MHaKTUBMPOBaHHaS;
npeaHasHayeHa As MPUMEeHEeHNs Y B3pOCbIX
n neten ¢ 1 roaa; conepxut He MeHee 720 E[]
W®A B 0,5 Mn 1 He MeHee 1440 El UDA B 1,0 Mn /
Hepatitis A virus vaccine, inactivated; approved for
ages >1 year; contain not less than 720 ELISA units
in 0.5 mL and 1440 ELISA units in 1 mL

BaKkumHa npoTuB renatuta A, MHaKTUBMPOBaHHas;
npefHa3HayeHa Ans NpUMeHeHNs Y B3pOCibIX
u neten ¢ 1 roaa; conepxut He Meee 25 E[l
B 0,5 Mn 1 He MeHee 50 E[l B 1,0 Mn /

Hepatitis A virus vaccine, inactivated; approved for
ages >1 year; contain not less than 25 ELISA units

in 0.5 mL (pediatric dose) and 50 ELISA units in

0.5 mL (adult dose)

BakumHa npotuB renaTtuTa A, MHaKTUBMPOBaH-
Hasi; NpefiHa3HaueHa AN NpUMeHeHNs y feTeil
¢ 1 roga v copepxut He MeHee 80 E[] B 0,5 mn;
W ANS NPUMEHEHMSA Y B3POCITbIX, COMEPMHUT
He mMeHee 160 EflB 1,0 Mn /

Hepatitis A virus vaccine, inactivated; approved for
ages >1 year; contain not less than 80 ELISA units
in 0.5 mL (pediatric dose) and 160 ELISA units
in 0.5 mL (adult dose)

OH MOXeT bbITb yBennyeH o 60 Mec. B cBoto ouepeab, npu-
MEHEHMe [aXe 0fHOM 03bl DOMBLUMHCTBA MHAKTMBUPOBAH-
HbIX BaKLIMH 06eCcneyMBaeT BbICOKUIA YPOBEHb CEPO3aLLMLLIEH-
HOCTW Ha NpOTAXKEHWUN He MeHee 3 neT [14].

B 6onbLMHCTBE CTpaH BaKuuHa npoTs [A pekomeHpo-
BaHa A4S MMMYHW3auMU rpynn puUcKa, OmpeaensieMblX op-
raHamu 3gpaBooxpaHeHus. B Poccum BakumHauus sensetcs
06s3aTeNbHOM N0 3NMAEMUYECKUM NOKa3aHWsA TOMbKO NS
OTAENbHbIX TPYNN pUcKa (Ans Nuu, NpoXMBatoLwKX B Hebna-
rononyyHbix no MA pervoHax, a Take JuL, NOABEPKEHHbIX
npodeccMoOHanbHOMY PUCKY 3apaKeHus, — MeLULMHCKMX
paboTHMKOB, paboTHWMKOB chepbl 0bCnyxMBaHMSA Hacene-
HWS, 3aHATBIX Ha MPeAnpUATUAX MULLEBON NMPOMBILLEHHO-
CcTH, 06CNyKMBaOLLMX BOAONPOBOAHbIE M KAHANM3ALMOHHbIE
COOpYeHus, 060pya0BaHNe U CETH), @ TaKKe B OTAEMbHbIX
cybbeKkTax cpefu [LETCKOr0 HaceneHWs B paMKax peruo-
Ha/bHbIX KaneHpapei NpoQunakTUYecKux NPUBMUBOK W Npo-
BoauMTCA B cooTBETCTBUM C [lpukasoM MuH3gpasa Poccum

DAl https://doiorg/10.17816/PED161109-124

ot 06 mekabps 2021 r. N° 1122+’ BakumHaums npotus TA
MOXET coyeTaTbCs C /0boi Apyroit BaKUMHOWM, AeKnapu-
poBaHHOM HaumoHanbHbIM KaneHgapeM NpounakTMYeckux
npuemBok (HKIM), kpoMe BaKLMHbI NPOTUB TybepKynesa, npu
YCNOBWM BBELLEHUS B PasHble Y4acTKM Tefa.

Mo maHHbIM rocynapcTBeHHOro goknaaa PocnoTpebHag-
30pa 3a 2022 r., no ctpaHe bbino npusmTo 431283 Yenoseka,
B TOM umncne 165932 pebeHka B Bo3pacte ao 17 net. He-
CMOTpPS Ha [aHHble YCUNKSA, BCTbllLeyHas 3aboneBaeMocTb
l'A, a TaKKe cnyyam NeTanbHbIX UCXOAO0B MPOLOMKAKT pe-
TUCTPUPOBATb B OTAENbHBIX CybbeKTax Poccuitckon Pepepa-
Luu, yto ctasut Bonpoc o pactumpernu HKIM u BrtoueHmm
BaKLUMHaumn npotvs [A.

2 puka3s Munuctepctsa 3apaBooxpaHeHns PO ot 06 nexabps 2021
r. N2 1122H «06 yTBEpAeHUM HALMOHAMBHOIO KaneHaaps NpoGunakTuye-
CKUX MPUBMBOK, KaneHAaps NpoduIaKTUIeCKUX NPUBUBOK MO 3NMAeMUYe-
CKUM MOKa3aH1AM W NopsaKa NpoBeAeHNs NPOdUNaKTUHECKUX NPUBUBOK»
C U3MeHeHUAMK 1 AononHeHusmm ot 12 fekabps 2023 r. npukas N® 667H.




JIEKLIMA

3AKJTIOYEHUE

lenatut A B HacTosiLLee BpeMsl ABNSAETCA OAHUM U3 Hau-
Bonee M3yyeHHbIX BUPYCHbIX renatuToB. [ofHOCTbI0 0XapaK-
Tepu30BaHbl MOJIEKYNApHO-bMonoruyeckme CBOICTBa ero
B030yauMTeNs, XopoLIO U3yYeHbl apeanbl pacnpocTpaHeHus
€ro reHOTUMOB, 3HAYEHWE PONIK COLMANBHBIX U CaHUTAPHBIX
(aKTOpOB B 3NMAEMUYECKOM pacnpocTpaHeHun, paspabota-
Hbl MeToAbl ANArHOCTUKM. B 10 e BpeMsa 0CTalTCA HeAc-
HbIMW HEKOTOpbIE acmeKTbl MaToreHesa 3Toro 3aboneBaHus
BC/Ne[CTBME OTCYTCTBUSA afleKBATHOM MOLENM in Vivo, a TaKkKe
BOMPOCHI 0 BO3MOXHOCTU 1 3aKOHOMEPHOCTV OPMUPOBaHUS
3NMJEMUYECKUX LITAaMMOB C bofiee MHTEHCHMBHBIM pacnpo-
CTPaHeHMEM, BIMAIHUA TEHOTUNA BUpYCa Ha TeyeHue UHbEeK-
LIMOHHOrO MpoLiecca, BbISBNEHUS y4acTKOB reHoMa, 0TBET-
CTBEHHbIX 3@ BUPYNEHTHOCTb BUpYCa.

Kpome 3toro, ecnmn paHee renatut A cuutancsa 3abone-
BaHWEM NPenMyLLLECTBEHHO JETCKUM M [Lo6pOKayeCTBEHHbIM,
TO B HacTosiLLee BpeMs M3-33 CMELLEHUsi OCHOBHOM A0/M
3aboneBwwnx Ha bonee cTapllyl BO3pacTHyl rpynny Bce
yallle perucTpupyioT TsKenble hopMbl MHDEKLMM, BKITHOYas
(ynbMUHaHTHBIN renatut. bonee Toro, y NauUMEHTOB Takke
HabNOAAT U pasnnuHble OCTIOKHEHUS: NEYEHOUHYH HeLlo-
CTaTO4HOCTb, FNOMEPYNOHEDPUT, HEDPOTUYECKMIA CUHAPOM,
annacTMyeckylo aHeMuto U cuHapoM [uileHa—bappe. Takum
obpasoM, rematut A crefiyeT pacLeHuBaTb KaK cepbe3Hoe
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Meavatp

MHQEKLMOHHOEe 3aboneBaHme, B OTHOLLEHUW KOTOPOrO 3TMO-
TPONHas NPOTUBOBMPYCHas Tepanus He paspaboTaHa.

BakuuHaums npotuB A — Hambonee 3ddeKTvBHaAA
Mepa bopbbbl ¢ AaHHoW MHdekumen. Pacwmpenne HKIM
W BKJIOYEHWe B Hero BaKuuMHauuu npotvs A nossonut
B 3HAUMTENIbHON CTEMEHN CHU3UTb 3a00/1eBaEMOCTb B HaLLE
CTpaHe.

AOMO/JHUTE/IbHAA UHDOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHBIN BRI, B pa3pabot-
Ky KOHLienumu, npoBejeHne ucciefoBaHns 1 NOLATOTOBKY CTaTby, MPOUu
1 0400puNM dUHanMbHYIO Bepcuto nepes nybdnamKauvei.

WcTouHuK mHaHcUpoBaHus. ABTOpbI 3asiBNAKOT 00 OTCYTCTBUM BHELUHEr0
(MHaHCMPOBaHUs NpY NPOBEAEHUM UCCTeL0BaHUS.

KoHdnuKT uHTepecoB. ABTOpbI 1EKNapUPYIOT OTCYTCTBUE ABHBIX U NOTEH-
LManbHbIX KOHMMKTOB MHTEPECOB, CBA3AHHBIX C NyBAMKALMEN HACTOALLENR
CcTaTby.
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