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Pesiome

0O630p NOCBALLEH BOMPOCaM M3yUYeHWss COBPEMEHHOIO COCTOAHMUA KNMHUYECKOW KapTu-
Hbl, SNNAEMNONOT NN, LNPKYNALMM FeHOTUMOB POTaBUpPYCcoB B Poccum 1 B Mupe.
MpoaHanusnpoBaHo 6onee 50 opurMHanbHbIX cTaTell 1 0630POB, B OCHOBHOM 3apybexx-
HbIX, Hanbonbluee KONMYECTBO CTaTbell MOCBALEHO LMPKYIVPYIOWUM WTaMmMam poTa-
BMPYCOB, BOMPOCaM BaKLMHaLMN NPOTHB POTaBUPYCHON nHbEKUMKW. B cTaTbe oTpaKeHbl
COBpPEMEHHbIE TeHJEHLMN B SMMAEMUONOINN POoTaBUpycHoln nHoekumm (PBU): ocober-
HOCTU UMPKYNALUM OMUHUPYIOWNX N PeKUX CEPOTUMNOB POTaBUPYCOB B Pa3fiMYHbIX
pervioHax; Ce30HHble N3MEHEHMA JOMUHUPYIOLLMX LWITaMMOB POTaBUPYCOB; OLleHKa 3a60-
NeBaeMOoCTM 1N BO3MOKHbIX JleTallbHbIX MCXofoB y AeTelt oT PBU. MpeactaBneHbl AaHHble
O reHeTNYeCckoMm paszHoobpasnmn PoTaBMPYCOB 1 OCOOEHHOCTAX LUMPKYNIALMN Pa3INYHbIX
reHOTUNOB B CTpaHe 1 B Mupe. MNprBeaeHbl cBefeHUss 06 3pPeKTMBHOCTU BaKLMHALNN
OT POTaBMPYCOB B Pa3fINUHbIX PErMOHax M1pa, O pa3paboTke HOBbIX BaKUMH Ans npodu-
NAKTUKM POTaBUPYCHbIX raCTPO3HTEPUTOB. HecMOTpA Ha Hannume BakuuH npotus PBA B
Hallel cTpaHe, 3a6051eBaeMOCTb HAXOAMUTCA Ha BbICOKOM YPOBHE, UTO FOBOPUT O HeloCTa-
TOYHOM OXBaTe BaKLMHaLMeN, a TakKe, BO3MOXHO, O HEOOXOAUMOCTY onpefeneHns Tex
reHOTUMOB POTaBMPYCOB, KOTOPbIE LUPKYMPYIOT B Hallel CTpaHe, K Ha OCHOBE JaHHOM
MHPOpPMaLMM — pa3paboTKM HOBbIX BaKLVH.

KnioueBble cnoBa: feTy, poTaBupyc, poTaBUpyCHas MHGeKLMsA, Amapes, KALLEYHble UH-
dekuunm
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Abstract

The review is devoted to the issues of studying the current state of the clinical picture,
epidemiology, circulation of rotavirus genotypes in Russia and in the world.

More than 50 original articles and reviews, mostly foreign, were analyzed, the largest
number of articles are devoted to circulating strains of rotaviruses, issues of vaccination
against rotavirus infection. The article reflects modern trends in the epidemiology of
rotavirus infection (RVI): features of the circulation of dominant and rare serotypes of
rotaviruses in different regions; seasonal changes in dominant strains of rotaviruses;
assessment of morbidity and possible fatal outcomes in children from RVI. Data on the
genetic diversity of rotaviruses and the features of the circulation of various genotypes in
country and in the world. The article provides information on the effectiveness of rotavirus
vaccination in various regions of the world, on the development of new vaccines for the
prevention of rotavirus gastroenteritis. Despite the availability of vaccines against RVl in
our country, the incidence is high, which indicates insufficient vaccination coverage, and
also, perhaps, the need to determine the genotypes of rotaviruses that circulate in our
country and, based on this information, develop new vaccines.

Keywords: children, rotavirus, rotavirus infection, diarrhea, intestinal infections

B BBEJAEHWE

[JunapeiiHble 3aboneBaHnA ABAAIOTCA OQHOWN U3 BeAyLUX NPUUYUH 3a60eBaeMoCTy 1
CMepTHOCTM fileTell B BO3pacTe 0 5 neT, 0co6eHHO B CTPaHax C HU3KUM YPOBHEM [JOXOAa,
1 BbI3biBatoT 6onee 500 000 cmepTel B rod Bo Bcem Mupe. Jo 1970-x rogos sTronormye-
CKWI areHT racTpO3HTEpUTOB y AeTel BO MHOTMX Cllyyasx He 6bin ngeHTnduLmpoBaH, Ho
NPOPbLIBOM B ANArHOCTUKE KMLLEYHbIX MHOEKUNI MOXHO cumTaTb 1973 rog, Korga 6binm
naeHTMGMLMPOBaHbI BUPYCHble YacTuLbl B 06pa3sLuax 6rontaToB ABEHaALATMNEPCTHON
KULIKW y OeTel ¢ TaxKenon auapeen n B obpasLax dekanuii y fetein C ocTpon guapeei.
Ha3BaHuve «poTaBMpycC» (aganTMpoBaHO OT NIATMHCKOro C/IoBa «rota», YTo NepeBOAUTCA
KaK «KoJieco») 6blo NPYCBOEHO 3TOMY OTKPbITOMY BMPYCY U3-3a ero OTYeT/IMBOro Mop-
donormyeckoro Braa, HaNOMMHAKLLErO CKLbI Koseca. Bckope 6bino noaTBep»KaeHo, uto
pOTaBUPYCbl ABAAIOTCA OCHOBHOW MPUYMHON OMAaCcHOW ANA XU3HW AMapen y MnajeHLes
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Puc. 1. lunammnKa 3a6oneBaemocTu potaBupycHoii nHdpekumeri (nokasarenb Ha 100 Tbic. HaceneHna)
1 KONNYeCTBO NPUBUTLIX NPOTUB poTaBMpycHol nHpekuyuu (abc.) B Poccuiickon ®epepaunn,
2010-2022 rr. 3aMmMCcTBOBAHO U3 [6]

Fig. 1. Dynamics of rotavirus infection morbidity (rate per 100 thousand population) and the number
of vaccinated against rotavirus infection (abs.) in the Russian Federation, 2010-2022. Taken from [6]

1 AeTen B BO3pacTe JO 5 neT BO BCEM MUPE, a TaKXe Y 1L, MOSIOJOro Bo3pacTa, MaeKonu-
Taowwmx v ntuy [3, 11, 12, 20].

Kak npaBuno, K 5 rogam noytn Bce feTu B MMpe XOTb pa3 NepeHOCAT POTaBUPYCHYIO
NH)EKUMIO — MPUMEPHO 258 MUNIMOHOB CllyYaeB MHOEKLNOHHOW Anapen y AeTen B BO3-
pacTe [0 NATK JIeT CBA3aHbl C poTaBUpycHom uHdekumen (puc. 1) [20, 42]. Xota pacnpo-
CTPaHEHHOCTb C/lyYyaeB y feTel, FoCnUTann3npoOBaHHbIX C Anapeen, OAnMHaKoBa BO BCEM
Mupe (3To okono 30-50%), 6onee 90% neTanbHbIX CyYaeB POTaBMPYCHbIX UHOEKUNI
OfMKcCaHbl B CTPaHaXx C HU3KUM YPOBHEM [OXOAa, YTO, BEPOATHO, MOXET ObITb CBA3AHO C
orpaHuyeHrieM MeanLIMHCKOWM MOMOLLM, OTCYTCTBMEM AOCTYMNMHONM pernapataluoHHON Te-
panuu, a Takxe C HanMuremM conyTcTayioL X 3aboneBaHnin (Hanprmep, ¢ 6enkoBo-3Hep-
reTMyeckon HeJocTaTouyHOCTbIO) [12, 18, 20, 49].

XoTA BaKUMHaLuA NPOTB POTaBUPYCHON MHPeKLn Ha 80-90% >ddeKTrBHa NpoTUB
TAXKENIOro TeyeHnA 3aboneBaHnA B CTPaHax C BbICOKUM YPOBHEM [JOXOAA, YPOBHU crneuu-
dunyecknx aHTUTeN, JOCTaTOUHbIX ANA HeNTpanuM3auumn BMpyca, 06Hapy»KeHbl TONbKO Y
30-50% BakuuHMpoBaHHbIX [16, 19, 42, 56]. K HacToAweMy BpeMeHM MOKas3aHo cylie-
CTBOBaHMe reorpadpuueckmx pasnnunii B pacnpoCcTpPaHEHHOCTU PasfiNUHbIX CEPOTUMOB 1
reHOTUMNOB POTaBMpPYCa, yCTaHOBMEH GaKT MX BPEMEHHOro nepepacnpeneneHus, 3apuk-
CUPOBAHO NosABJIeHNEe 6ONbLIOIO KONNYECTBA HETUMMPYEMBbIX LUTAMMOB 1 MOCTOAHHO CO-
obLaeTca 0 HaxoAKax HOBbIX, SMMAEMNYECKN 3HAUMbIX BapUaHTOB poTaBupyca.

STnonorua n sNNAeMNoNorusa

PoTaBupycbl npefcTaBnAoT coboi BUpYChl ¢ AByxuenouveyHoi PHK 6e3 0605104KH, Ko-
TOpbIe UMEIOT CJTOXKHYI0 apPXUTEKTYPY 13 TPeX KOHLIEHTPUYECKMX KarnCUA0B, OKPY»KatoLLmX
reHom 13 11 cermeHToB (puc. 2). CermeHTbl PHK KogMpyloT WecTb CTPYKTYPHbIX BUPYC-
HbIx 6enkoB (VP1,VP2,VP3, VP4, VP6 nVP7) n wecTtb HecTpYKTYpHbIX 6enkos (NSP1, NSP2,
NSP3, NSP4, NSP5 1 NSP6). CTpyKTypHble 6efiku onpefenstoT cneymduyHoCTb K KiieTkam
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Puc. 2. a) dnekTpoHHas MukpodoTorpadpua TpexcoiHbIX YacTul potaBupyca. b) Cxema nonepeuHoro
ceyeHUA poTaBupyca. Bupyc coctonT ns BHyTpeHHero KancugHoro cnos (BupycHbiii 6enok (VP) 2),
cpepHero KancupgHoro cnos (VP6) n BHewwHero KancugHoro cnos (VP7 u cnaiikoBbiii 6enok VP4).

VP4 pacuwennsetca Ha VP8* n VP5*. CtpykTypHbiit 6enok VP2, pepmeHnTbl VP1 1 VP3 1 BUpYCHbIii
reHOM COCTaBNAIOT AAPO BUpuoHa. benok cpegHero KancupHoro cnos (VP6) onpegensieT BUAOBYIo,
rpynnoByio 1 NOArpynnoByio cneypnyHocTb. BHelHNI KancnaHbIli Coi cOCTOUNT U3 ABYX 6enKoBs,
VP7 n VP4, KoTopble Bbi3biBalOT IMMYHHbIIl OTBET Yy MHGMLMPOBaHHbIX, NPUBOAALLMI K BbipaboTKe
cneynduryecKnx aHTUTeN K potaBupycy. ¢) dnekrpodopetnyeckuii npopunb 11 cermeHtos PHK
poTtaBupycoB. ApanTuposaHo u3 [20]

Fig. 2. a) Electron micrograph of three-layer rotavirus particles. b) Schematic of the cross-section

of rotavirus. The virus consists of an inner capsid layer (viral protein (VP) 2), a middle capsid layer (VP6)
and an outer capsid layer (VP7 and the spike protein VP4). VP4 is cleaved into VP8* and VP5*%.

The structural protein VP2, the enzymes VP1 and VP3 and the viral genome make up the virion core.
The middle capsid layer protein (VP6) determines species, group and subgroup specificity. The outer
capsid layer consists of two proteins, VP7 and VP4, which elicit an immune response in infected
individuals leading to the production of specific antibodies to rotavirus. c) Electrophoretic profile

of 11 rotavirus RNA segments. Adapted from [20]

X03AIMHA, MPOHUKHOBEHUE B KNETKYy 1 pepmeHTaTVBHble GYHKUMK, Heobxoaumble Ans
NPOM3BOACTBA BUPYCHbIX TPAHCKPUMNTOB, M COAEP>KAT SMMUTOMbI, KOTOPble FeHePUPYOT NM-
MYHHbIe 0TBEeTbl. HECTPYKTYpHbIe 6eNKM y4acTBYIOT B PENIMKaLIMM reHOMa Y MPOTVBOAEN-
CTBUW BPOXAEHHOMY UMMYHHOMY OTBETY (0c0o6as posnb Ans NSP1) 1 BKntoUatoT BUPYCHbIN
3HTEepOTOKCUH NSP4 [17, 20, 55].

B ocHoBe Knaccudukaumm fecat pasnnyHbix BUAOB POTaBUpPYCoB (A-J) nexar nocrne-
[l0BaTeSIbHOCTb M aHTUIEHHbIE Pa3Nnynsa CTPYKTYPHOro BUpYycHoro 6enka VP6. PotaBupy-
Cbl rpynnbl A AOMOMHNUTENIBHO KNAacCMOUUMPYIOTCA HA Pa3fiMyHble reHOTUMbl Ha OCHOBE
pa3nunuuni B nocnefoBatenbHOCTN cermeHToB 7 1 4 PHK (kogupytowmx VP7 n VP4 cootseTt-
CTBEHHO). IMEHHO OHU COCTaBNAT OCHOBY HOMEHKNaTYpbl, NUCMOSb3yeMON A4 LUTaMMOB
poTaBupyca Buaa A, NocpeaCcTBOM KOTOPOW pPa3nivyatloT NOATUMbI FMKonpoTeunHa (G, unn
VP7) n 6ernka, pacwennsemoro npoteason (P, unn VP4).

Ha cerogHAWHNA geHb 6610 naeHTUdMLMpPoBaHo 32 reHoTtuna G u 47 reHotunos P
poTaBupyca Buga A, xoTA B rnobanbHOM MacliTabe npeobnagatot wectb TMnoB G (To ecTb
G1, G2, G3, G4, G9 n G12) n Tpun T1Na P (To ecTtb P[4], P[6] n P[8]). Kpome TOro, Ha wecTb
LWITaMMOB poTaBupyca Buaa A obblyHO npuxoautca >90% rnobanbHO LMPKYINPYOLLMX
potaBupycos Buaa A: G1P[8], G2P[4], G3P[8], G4P[8], GOP[8] n G12P[8] [19, 23].

Ce30HHOCTb poTaBUpyCcHoW nHbeKkumm (PBU) kak ons mupa, Tak n gna Poccuiickon Qe-
Jepauunm TPaaANLNOHHO ONMUCbIBAETCA Kak 3MMHe-BeceHHAA [1]. B uenom no Poccuinckon
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Depepauunm nogbem 3aboneBaeMocTn pernctpupyertca B Gespane n mapte, MUHUMAaIb-
Hble noka3saTtenu 3aboneBaemMoCTV pPerncTpupyoTca B uUoHe. Ha TeppuTtopumn Gonbluen
yactu cybbektoB PO oTmeyvaeTcs ofHa ce30HHas BosHa 3aboneBaeMoCT POTaBUPYCHOM
NHeKumen, ogHako B KpacHopapckom, CTaBpononibCKom Kpasx 1 B PocToBcKol obnacTtu
ONMCbIBaeTCA B NTepaType 1 BTopas BOSHA 3a00neBaemMoCTy, KOTopasa perncTpupyerca
B aBrycre-ceHtab6pe [1, 31.

Linpkynupyiowume reHoTUnNbl potaBupycos B Poccun n B mupe

HakonneHo MHOro cBefieH1 O 3HaUNTENIbHOM reHETUYECKOM 1 aHTUFeHHOM MHOTr006-
pasun poTaBMpycoB, BbibiBatowmx OKN y niogei [17, 55]. B 6onbwmHcTBe cnyyaes PBU y
[eTel accouMmpoBaHa ¢ Bupycamm ceporpynnbl A (98% cnyuyaes PBU). PotaBupycbl cepo-
rpynnbl C pacnpocTpaHeHbl MOBCEMECTHO M OTBETCTBEHHbI 38 BO3HUKHOBEHMWE CNOPaau-
yeckmnx cnyyaes PBU. Bupycbl ceporpynnbl B numetot sHgemmyeckoe pacnpocTpaHeHune B
pAage cTpaH tOro-BoctouHoi Asnm n Adpukn [55].

B Poccuniickon Mepepaumm go 50% cnyuaes PBW cBA3aHbl ¢ cepoTMnom poTasumpyca
G4P[8], pexe BcTpeyatoTca Bupycol cepotuna G1P[8] [1, 2, 8, 36]. B uenom no ctpaHe, no
JaHHbIM NUTepaTypbl, ONMcaHa CNeayoLan XapakTeprucTmKa LMPKyIMpyoLWMX FreHOTUNOB
poTtaBupycos rpynnbl A: G4[P18 — 42,5%, G1[P]8 - 19,7%, G3[P]8 - 15,2%, G2[P]4 - 7,8% n
G9[P18 - 4,9% (puc. 3).

Tak, B paboTe 2022 r. nog aBTopctBom lNetpywn O.A., Kopuesoii E.P, MuHTaesa P.P. n
Op. OUeHUBanncb uupKynmpytowme B Mockse WTaMMbl POTaBUPYCOB 3a 5-NeTHWIA Npo-
MeXyToK 2015-2020 rr. 1 6binn BblABNEHbI Criefyolme 3aKOHOMEPHOCTU: CHU3UNach
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Puc. 3. PacnpocTpaHeHHOCTb NpeBanvpyowWxX reHoTUNoB potaBupycos B Poccniickonn @epepaumnn
B2012-2022rr. [6]
Fig. 3. Prevalence of prevailing rotavirus genotypes in the Russian Federation in 2012-2022 [6]
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BCTpeyaemocTb reHoTuna G4P[8]I1, KoTopbin nrpan NMAMPYIOLWYI0 POonb B NpeablgyLine
rofbl; B TO e BPeMA BbIPOC/IO KONMYECTBO ClyyvaeB rocnmTanmsaymm ¢ PBU, Bbi3aBaHHOM
wrammom GOP[8]11. Takxke B nccnefyemblin nepruog oTMeYeHo nosasfeHne wrammos PBA
NpeanonoXnTenbHO KUBOTHOFO NPOUCXOXKAEHMA Kak B efuMHMYHbIX cnydasax (G4P[6]11),
TaK U B 3HaUMTeIbHOM KonunyecTse (peaccopTaHTHbI G3P[8]12), uto ABnAeTCA cBUAETENb-
CTBOM Ba)KHOW pPONU MEXBUAOBOWN TpaHCMMUCCUK B 3BontoLMn PBA, naTtoreHHbIx ana ye-
noseka [7].

MNpwn aHanu3e mHoroneTHen umpkynauun PB B HuxHem Hosropoge BngHo, 4to B ce-
30Hbl 2012-2014 rT. 3adpuKcMpoBaHo npeobnagaHme reHotuna G4P[8] (74,4%). 3atem B
2014-2015 rr. ero gonesow BKnag cHusmnca fo 37,4% Ha doHe ycuneHna akTMBHOCTY
LUMpKynAaumm wrammos ¢ reHoTunom G9P[8] (35,0%). K cezoHy 2016-2017 rr. fonAa nocnea-
Hero gocturna 63,1%, CoKpaTMBLLNCD B crieaytowem ce3oHe fo 40,6%. B 2018-2019 rr.
OoTMeuYeHbl fanbHeliee ymeHblueHne gonu GOP[8] no 25,1% u npeobnafaHvie reHoTMNa
G2P[4] (41,2%), ogHako K ce30HYy 2019-2020 rr. BapuaHT GIP[8] BHOBb CTan npeBanvpo-
BaTb (56,5%), BbiTecHUB G2P[4] Ha BTopoe mecTo (21,8%). Taknm ob6pazom, B HuxxHem Hos-
ropofe oTMeueHbl CMeHa floMuHupytoLero reHotuna G4P[8] Ha GIP[8] B 2015 r. n koneba-
HuA gonu reHotnos GI9P[8] n G2P[4] 3a nepuopg 2017-2020 rr. 1, 2].

YKa3aHHble reHOTUMbI TakXKe LIMPKYINPYIOT 1 Ha Tepputopun Typuun: GOP[8] 6bin Hau-
6onee pacnpocTpaHeHHO komburHauuern G/P, obHapyeHHo B 40,5% LITaMMOB, 3a KOTO-
pbimn cnegosanu G1P[8] (21,6%), G2P[8] (9,3%), G2P[4] (6,5%), G3P[8] (3,5%) n, HakoHeL,
G4P[8] (3,4%) [24].

B nccneposannn, nposegeHHom B 2017 1 2018 rogax B ANOHMK, Tak»Ke 4acTo BCTpe-
yatotca WTammbl GOP[8]. B 2017 . Hanbonee pacnpocTpaHeHHbIM WTammom 6bin G2P[4]
(40,0%), 3a HUM cneposanu G3P[8] (DS-1-nogobHbIN) (28,0%), G8P[8] (10,0%), G3P[8] (Wa-
nofo6HbIN) (8,0%), GIP[8I-E1 (8,0%) n mukct-popmbl (6,0%). Ho B 2018 r. Hanbonee pac-
NPOCTPaHeHHbIMY LWTammami 6binm G3P[8] (DS-1-nopo6HbIN) (28,6%) n GOP[8]-E2 (28,6%),
3a KoTopbiMu cnegosanu GOP[8]-E1 (19,0%), G2P[4] (9,5%), G8PI[8] (9,5%) n cmeluaHHasA
nHdekuma (4,8%). Lectb wrammos GIP[8]-E2, o6Hapy»keHHbIX B 2018 r., NoKa3anu He-
TUNNYHYIO COBOKYNHOCTb reHotunos (GIP [8]-11-R1-C1-M1-A1-N1-T1-E2-H1), o KoTopbix
paHee He coobuianoch [26].

Takxe 6b110 NPOBEAEHO UCCNIEA0BAHNE MONEKYNIAPHO-TEHETMYECKOW CTPYKTYPbI LIpP-
Kynupytowmx B OpeHbYyprckom pervoHe reHOTUMOB poTaBMpycoB rpynnbl A. Hanbonee
YacTo BCTPeYanmcb poTaBupychl cnegytowmx reHotmnos: G4[P18 - 55,3%, GI[P]8 - 20,8%.
Ltammbl ¢ reHotunamu G2[P14 (7,9%), Mixt (5,9%), G1[P18 (4,3%) obHapy»Kuanuncb, HO
LUMPKYNMPOBaNM 3MM30ANYECKN, C HEYCTOMUYMBBIMI MOKa3aTenaMn B TeYeHe Ce30HOB.
leHotunbl G3[P]9 (0,6%), G12[P]8 (0,6%), G2[P18 (0,3%) perncrtpnpoBanncb B eaUHNYHbIX
CNyyasnx, YTo NO3BONAET OTHECTU UX K YNCATY PeAKUX N HE OKa3blBalOLMX 3HAUNTESIbHOTO
BNMAHNA Ha 3ab60neBaemMoCTb B LiefIoM. B oTaenbHble annaeMmyeckre ce3oHbl Gbina nony-
yeHa BblCOKasA YacToTa BblABNEHMA coyeTaHHbIX (Mixt) popm (11,6% B ce30H 2013-2014rT.
1 20,4% B ce30H 2015-2016 rT.).

MNpun oueHKe pacnpOCTPaHEHHOCTU reHOTUMOB POTaBMPYCOB B AMepuKe 3a neproa
2009-2016 rr. yganocb BbIABUTb Cliefylolie 3aKkOHOMEPHOCTU: B Lieniom, 94,0% u3 unc-
cneflyembix LUITaMMOB MPUHAZNeXanu K OfHON W3 LWecTu rnobanbHO BaXHbIX pacrpo-
CTpaHeHHbIX KOMOMHaLWI reHoTunoB yenoeKa (G1P[8], G2P[4], G3P[8], G4P[8], GIP[8]
n G12P[8]). Npeobnagatownum reHoTUMNOM B TeueHme cesoHoB 2009-2011 rr. 6bin G3P[8],
yTo cocTaBnAeT 27,5% Bcex NONoXUTeNbHbIX 0bpasuos. leHoTnn G12P[8] 3ameHunn G3P[8]
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Ta6bnuua 1
[omuHupyoLme N pegKne cepoTunbl pOTaBUPYCOB B permoHax Mupa
Table 1
Dominant and rare serotypes of rotaviruses in the world regions
Pernon R I Pepkuii cepotun | lopbl HabniogeHni | CcbKn
cepotmn
G2P[8], G1P[8], G2P[10], G4P[10],
EBpona G2P[4], GOP[8] G8P[8] 2015-2018 42,44
Azus G8P[8], GOP[8], GI9P[11], G10P[8], 2019-2021 21
G2P[4], GTP[8] G4P[6] 2008-2018 40
G1P[8], G2P[4], G2[6], G12P[6],
CeBepHasa Amepuka G3P[8]. G12P[8] G6P[14] 2009-2016 18
GO9P[4], GOP[8],
IOxHas Amepuka G1PI8], G2P[4] GIP[6], G1P[4] 2010-2013 43,45
G1P[8], G2P[4], G1P[4], G2P[8],
Abpura GOPI8], G3P[8] GoPl4], G12pla] | 2010-2015 41

B KauecTBe JOMUHMpYoLero reHotuna B 2012 r. 1 ocTaBasca npeobnafaloLim BifoTb 4o
2016 r., cocTaBnssA 44,5% Bcex NONOXKUTENbHbBIX 06pa3LoB. TpeTblM MO YacToTe 0OHapy-
XvBaeMblM reHoTUnom 6611 G2P[4] — 12,6%. LLtammbl G1P[8], GOP[8] n G4P[8] npucyTcTBo-
Banu B 6,9%, 3,4% 1 0,3% cnyyaeB B LieSIOM COOTBETCTBEHHO (Tabn. 1).

KnuHnueckne nposasneHunsa

Y petein ¢ PBM oTmMeyanocb yactoe BbiABIeHUE BogaHUCTON anapen (85,0%), mHoro-
KpaTHo pBoTbl (83,3%) 1 KaTapanbHOro pecnMpaTtopHoro cuHapoma (40,0%). Ha ocHo-
BaHWM aHann3a KANHNYEeCKON KapTuHbl PBU oka3anocb BO3MOXHbIM YCTOBHO BblAenu1Tb
[Ba KINUHNYECKMX BapuaHTa 3a0051eBaHUsA: OAVH — C AOMUHUPOBAHNEM FacTPOIHTEPUTU-
Yyeckoro cMHagpoma (MHOrokpaTHas pBOTa, BOAsSHUCTaA Anapes, cybdebpunbHas nmxo-
pagka, perngpatauma |-l ctenenn), gpyron — ¢ LJOMUHUPOBAHNEM UHTOKCMKALMOHHOIO
CUHApPOMa (BblCOKas v GebpunbHasa NMMXOPAAKa, EAMHUYHbBIE SMN30AbI PBOTbI, XKUAKNN
UM KawweobpasHblii cTyn He 6onee 3 pas B cyTku) [3, 5, 8, 171.

Mpu oLeHKe KNMHNYECKNX NPOABNEHNA UHPEKLMW Y AeTel (B 3aBUCMMOCTHY OT LIUPKY-
NIMPYIOLLKX LUTAMMOB POTaBMPYCOB) B UCC/iefjoBaHN, MpoBeeHHOM B MockBe Ha 6a3e Ty-
LUMHCKON UHGEKLMOHHOM 60MbHNLbI, OblI 06HAPYXKEHbI CriefyoLLe 3aKOHOMEPHOCTU:
racTPO3HTEPUT Y FOCANTANIN3MPOBAHHbBIX B CTaLjMOHAP AeTel Obll BbI3BaH OTHOCUTENBbHO
HOBbIM AJ11 MOCKOBCKOTO pernoHa reHotunom G9P[8] B cpaBHeHWM C AOMUHUPYIOLWNM B
npegbigywme rogbl G4P[8] n npoTekan C MeHbLlen YacTOTON MHTOKCUKALUWUN N KPaTHO-
CTblo pedekauunii, yalle Ha GoHe OTAroLeHHOro (aHoManum pas3suTna 1 natonorua MKKT)
npemMopbrAHOro CoCToAHMA. I3MeHeHre CTPYKTYpbl FEHOTUMOB poTaBrpyca rpynmnbl A ¢
yBenuyeHuem gonv G9P[8] He conpoBoXAanoch bosee TAXKeNbIM TEYEHUEM FaCTPOIHTE-
puvTa y NaumMeHTOB, FOCNUTANM3NPOBaHHbIX B CTaLMOHap. YCTaHOBEHbl MEHbLLAA YacToTa
WNHTOKCMKaLMK, KpaTHOCTU PBOTHI, AedeKaumii U noBbllweHna akTuBHocTM ACT y naumeH-
TOB C raCcTPO3HTEPUTOM, Bbi3BaHHbIM GIP[8], HO Gonee BblpaXKeHHbI A6AOMMHaNbHBbI
CUHAPOM, Yalle npoTekalowmii Ha poHe natonorun XKKT n aHomanuin passutua [5].

MpumeuaTtenbHa nNybnMKauua Tpynrbl aBTOPOB, KOTOPble OLEHWBaNW KIVHMYe-
CKYI0 KapTVHY M FeHOTUMOBOE pPa3HOObpasne pOoTaBUPYCOB Yy HOBOPOXKAEHHbIX AeTel
B Kopee. bbiiy obHapyXeHbl cnepyiolie pesynbTaTtbl: Y BCEX AeTel, He3aBUCUMO OT
YPOBHA recTalMOHHOro Bo3pacTa (OOHOLEHHbIN/HEeOHOLEHHbIN), MecTa 3apakeHuA
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(BHE6GONBbHMYHOE/BHYTPUOONBHUYHOE UHPKLMPOBaHKE), Obln OBHapyKeH OAWH LUTaMM
poTtaBupyca — G4[P6]; 6binn BbIABEHbI PAa3NUNA B KIIMHUYECKMX NPOABIEHNAX U BO3-
MOXHbIX OC/TOXHEHMUAX Y OOHOLWEHHbIX 1 HeJOHOLEHHbIX AeTel: B3JyThe »KMBOTa, OT-
CYTCTBME anmneTuTa, CTYN C KPOBbIO, OCNIOKHEHHbIE ABMEHNAMN HEKPOTU3MNPYIOLLErO SH-
TEPOKONUTA U KNLWIEYHOW HEMPOXOANMOCTM, Yalle BCTPeYanncb Y HeAOHOLIEHHbIX AeTei,
TOrfa Kak nmxopagka 1 BOAAHNCTaA Anapesn, a TakxKe HEBPOOrMyeckmne ocoxXHeHUsA (cy-
[oporu, noBpexaeHna 6enoro BelecTsa rojloBHOr0 MO3ra) Yalle BCTpeyanuch B rpynne
JIOHOLLIEHHbIX aeTen [36].

Paznuuma B KNMHMYECKON KapTNHE 1 BO3MOXKHbIX OC/TOXHEHWNAX Y AOHOLIEHHbIX N He-
JOHOLUEHHbIX AeTel TakXe pacCMaTpmUBatOTCA B NCCiedoBaHUK, NpoBeaeHHOM B [peunn,
rae Toxke NoATBEP»KAAOTCA AaHHbIE O TOM, UTO Y HEJOHOLIEHHbIX AeTel Yalle BO3HMKaeT
CTYN C KPOBbIO, B3AYTNE KUBOTA, KOTOPbIE MOTYT B AaJibHelLLIEeM OCNOXKHATbCA HEKPOTU-
3UPYIOLLMM SHTEPOKOIMTOM U Jaxe nepdopaumen KuweyHrKa. [eHOTHMbI, BbIABNEHHblE
Yy HOBOPOXKAEHHbIX B paMKax nccnenosaHus, 6oim cnegyrowmmm: G4P[8] (58,7%), G1P[8]
(14,7%), G12P[8] (9,3%), G3P[8] (9,3%), G12P[6] (5,3%), GOP[8] (1,3%) n G2P[4] (1,3%).
W, uTo NHTepecHo, Habndanacb CTaTUCTUYECKUN 3HAUMMaA Koppenauma Mexzay Ce30HOM
roga v pacnpegeneHuem reHotTunos. B yactHoctn, G4P[8] valye BCcTpeyanca neTom, Bec-
HOW 1 OCeHblo, B TO BpeMA Kak G3P[8] n G1P[8] yalye BCTpeyanncb 3MmMon. 3aBUCUMOCTb
KNUHUYECKUX NPOABAEHWI OT FeHOTUMNa poTaBrpyca B AJAHHOM UCCIeA0BaHNN He OLeHU-
Banacb [37].

AHanornyHoe nccnefoBaHue cpeam HOBOPOXAEHHbIX MPOBOAUAM N B KuTae, B Npo-
BMHUMUN KOHbHaHb, 1 BbINY BbIABNEHDI CliefyloLe 3aKOHOMEPHOCTIN: POTaBUPYCHbIE WH-
beKkummn y mnageHueB 1 jeTell paHHero Bo3pacTa B NpoBuHLUY IOHbHaHb BKOYanu ae-
BATb reHOTUMNOB, Cpean KoTopbix npeobnagan GOP[8] (n=412, 71,2%), 3a HUM cnegoBanu
G2P[4] (n=56, 9,7%), G8P[8] (n=32, 5,5%), GOP[4] (n=21, 3,6%), G2P[8] (n= 20, 3,5%), G3P[8]
(n=19, 3,3%), G4P[8] (n=10, 1,7%), G3P[4] (n=8, 1,4%) 1 oanH obpa3zeL, NONOKUTENbHbI
Ha G4P[6]. Takxe CpaBHUBANUCH KIMHUYECKME NPOABEHNA UHPEKL MM B 3aBUCUMOCTU OT
reHoTuna Brpyca: reHoTUMNOM, Hanbosee BepPOATHO Bbi3blBaloLLMM Aunapeto, 6bin G2P[4], a
netun, nidmumposaHHble GOP[8] 1 G8P[8], uMmenu TeHAEHLMIO K pa3BUTUIO Boee TAXKenblX
dopm poTaBupycHol MHPeKLUK, TOrga Kak YacToTa NMMXOPagKM U SNEKTPONIUTHBIX Hapy-
LUIEHWI CyLeCcTBEHHO He pa3nnyanacb cpeau Apyrmx reHoTunos (tabn. 2) [34].

MNepBoe nuccnepoBaHue, cBAsbiBaloLlee poTaBupycHyto nHdekuuio ¢ LIHC, 6bino ony-
6nmkoBaHo Salmi et al. B 1978 1. [50], B Hem 6b1v NpeacTaBneHbl ABa KIUHUYECKIMX CITyYas
[eTell C pOTaBMPYCHbIM FaCTPOIHTEPUTOM, e Y OAHOro pPa3Bunca datanbHbI CUHAPOM
Peiie, a y gpyroro — sHuedanuT c MefineHHbIM BbidgopoBneHnem. C Tex Nop Bbi3BaHHOE
poTtaBupycom nopaxeHve LUHC y geteir paHHero Bo3pacrta accounmmpoBanochb C CYyaopo-
ramu [23, 44], MEHUHIUTOM, 3HUEedaNNTOM, cuHapoMoM lineHa — bappe [53, 58]. ®akTu-
yeckas YyacToTa 3TUX CMMMTOMOB €O cTopoHbl LIHC ocTtaeTca HeACHON, HO, NO OLEeHKaMm,
cocTaBnaeT oT 2% [0 6% [53]. Tem He MeHee MeXaHWN3Mbl, C MOMOLLbIO KOTOPbIX POTaBUPYC
BbI3blBaeT Bo3gencTene Ha LIHC, Bce ewle n3yyatorca.

B HepaBHMX uccnepoBaHMAX OMMCAHO, YTO POTaBUPYCbl MOTYT MopakaTb U gpyrue
opraHbl Y TKaHW, BK/lOYaA HEPBHYIO CUCTEMY, NeUYeHb, MOAXKENYAOUHYIO Xenesy U T. 4.
Takum 06pa3oM, TEPMUH «raCTPOSHTEPUT, Bbl3BaHHbIA POTAaBMPYCOM» YCTynaeT MecTo
6onee LWMPOKOMY NMOHATMIO «3ab0NieBaHNe, BbI3BaHHOE poTaBUpycomM». OCHOBHbIMM BHe-
KMLLIEYHBbIMY NPOABIEHNAMM, CBA3aHHbIMK C PBU, 6bInn HEBPOSIOrMYeCcKe OCNTOXKHEHNS,
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Ta6bnuua 2
KnuHunuyeckne xapakrepncTuku reHOTUMNOB POTaBUPYCOB
Table 2
Clinical characteristics of rotavirus genotypes
KnuHunyeckune nposasnexnnsa PBU
Bcero Hapywenna BHeKuweyHble
FeHoTun yenogek | J1NXopajka, PBorta, anekTponutHoro |[lnapesn, | nposABneHusA
Y/N Y/N 6anaHca, Y/N 3aboneBaHusA,
Y/N Y/N
G2P[4] 71 46/52 12/60 6/61 51/69 16/71
G2P[8] 14 8/10 2/8 0/4 9/12 1/7
G3P[4] 8 3/5 - - 4/7 0/4
G3P[8] 27 20/25 7/23 3/22 17/27 3/20
G4P[8] 8 3/8 2/8 1/7 5/8 0/6
G8P[8] 33 19/26 7/27 4/31 20/32 0/2
GOP[8] 412 341/401 137/401 47/369 214/398 |32/378

MpvmeyaHue: aganTmpoBaHo 13 [34].

a IMeHHo cyfopory, sHuedanuTbl. OfHAKO B NOC/efHUE rofibl MOSABMATCA AaHHbIE O TOM,
UTO POTABUPYC ABMAETCA TPUITEPOM ANA PA3BUTUA ayTOMMMYHHbIX 3a60N1eBaHN, TaKnX
Kak uenunakus n gruabet 1-ro tuna (CA1) [33].

BaKuuvHaLuA NpoTuB poTaBuUpycHoOl MH$eKLun

MMouemy e Tak Ba)KHO BHe[pWUTb BakuMHauuio NpoTne PBU B pyTUHHYIO NpakTMKy?
B Heckonbkux cTpaHax, BHeAPUBLLMX MAHOBYIO AETCKYK BaKUMHALMIO NPOTUB pOTaBU-
pyca, 3aperncTprMpoBaHO MeHbLLE CllyyaeB TAXKeNION Anapen U POTaBUPYCHOro 3aboneBa-
HUA, TPEOYIOLLMX rOCNUTANM3aLnK, U CHUXKEHNE CMePTHOCTM OT Anapen Ha 22-50%.

o oueHKam, poTaBUpycHas BaKkLMHa npegoTtepatuna 28 800 (95% cnyuyaes, 14 600-
46 700) cmepten B 2016 r., B ToM uncrnie 24 200 (95% cnyuyaes, 12 300-38 700) B cTpaHax
Adpukn, 1620 (95% cnyvaes, 870-2600) B JlatnHcko Amepuke 1 1410 (95% cnyuaes,
850-2300) B fOro-BoctouHom Asunun, BoctouHown Asnm n Okeanun [16, 17, 56].

K coxaneHuto, oxBaT BakLyHauuen npotus PBU geten B uenom no PO Kak B 2021 .
(6,23%), Tak 1 B 2022 1. (7,15%) ocTaeTcA KpaliHe HU3KMM A OKa3aHUA BAUAHUA Ha 3a-
60/1eBaeMoCTb 1 3NMaeMmnIecknii npouecc [6].

[lnA yero Tak BaXKHO OLLeHMBAaTb CUTYaL Mo MO LMPKYANPYIOLWMM Ha TEPPUTOPUN LUTAM-
Mam poTaBupycoB? MNpumeHeHne BakumH Npotus PB/ moxeT cnocobcTBOBaThH yBENMYe-
HUIO CKOPOCTM NOABAEHUS MyTaLMiA, 3aTParnBaroLLmx 0611acTy aHTUIEHHbIX YYaCcTKOB, UTO
B CBOIO 0Uepefib MOXEeT CrocobCTBOBATL YKIIOHEHNIO BUPYCa OT MMMYHHOTO oTBeTa. B cBa-
31 C 3TMM MNOCTOAHHbBIA MOHUTOPWHT LWUTAaMMOB POTaBMPYCOB U aHaNN3 X FeHOTUMOBOM 1
AHTUTEHHOWN N3MEHYMBOCTN UMEET HayUYHO-MPaKTUYECKOe 3HaUeH e AN TeopeTUYeCKom
oueHKM 3GpPeKTUBHOCTY NPUMEHEHMSA BakUMHaUMm npotus PBU v BusHUA Ha Tunosyio
CTPYKTYPY POTaBUPYCHOW NONYyNALNN.

K npumepy, 6b1n0 npoBefeHo nccnegoBaHne 6366 nocnenoBaTenbHOCTeN reHoB RV
VP8* wrammos P[8], P[4] unwn P[6], BblaeneHHbIX B nepuod ¢ 1974 no 2017 r. B 77 cTpaHax,
KOTOpble B AajibHelLweM CPaBHUAY C NOC/Ief0BaTeIbHOCTAMY TPeX BaKLMHHbIX LITaMMOB
P2-VP8: Wa (CLLUA, 1974, G1P[8]), DS-1 (CLLA, 1976, G2P[4]) n 1076 (LLUseunsn, 1983, G2P[6]).
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OunoreHeTMYECKNN aHaNn3 nokasarn, uto 94,9% (4328/4560), 99,8% (1141/1143) n 100%
(663/663) wrtammos P[8], P[4] n P[6] cOOTBETCTBEHHO, O LMPKYNALMM KOTOPbIX ObIIO 13-
BECTHO B Mupe B nepuog ¢ 1974 no 2018 r., nprHagnexann K HeBakLUHHBbIM IMHUAM. TN
wrammbl P[8], P[4] n P[6] oTnmnuyanucb B cpegHem Ha 9%, 5% n 6% no aMMHOKKCNOTam OT
COOTBETCTBYIOLMX BaKLNHHBIX LUTAMMOB, UTO MOXKET AaBaTb HEAOCTAaTOUHbIA UMMYHHbIN
OTBET noce BakuuHauum [29, 42].

B 6ynywem nnaHupyetca obecneyeHmne 6onee AOCTYNMHbIX POTaBUPYCHbIX BaKLMH, YTO
CTaHeT BaXKHOW YacTblo obecrneyeHna NOMIHOrO OxBaTa BaKUMHALMEN BO BCEX CTpaHax
mupa. B 2018 r. 8 BO3 npowuna npegsapuTenbHan KBanudrkauma AByX HOBbIX POTaBUPYC-
HblX BakLMH — PoTtaBak 1 ROTASIIL, B AaHHbIN MOMEHT BaKLUHbI NCNOJIb3YIOTCA TOSIbKO B
WNHAanN, HO B fanbHenwemM NnaHNpyeTca X MCNonb3oBaHMe no Bcemy mupy [16, 56].

PotaBak — 3T0O MOHOBaneHTHasa MBaA aTTeHYMPOBaHHAaA POTaBUPYCHaA BaKLMHa
npotne G9P[11]. ROTASIIL — 3To nATMBaneHTHaA »K1BaA aTTeHyMpoBaHHaA NepopasnbHas
BaKLMHa Ha OCHOBE PeaccopTaHTHOrO LWTaMMa KPYMHOrO poraToro cKoTa U YenoBeka, 06-
napaeT yHVKanbHON 0COBEHHOCTbIO TEPMOCTabUNBHOCTY B NModUn3npoBaHHon popme,
coxpaHAa cTabunbHocTb Ao 18 mecaues npu 40 °C[13, 21, 32].

Tak»e eCTb BaKUMHbI, IMLLEH3MPOBaHHbIE Ha HAaLMNOHANbHOM YPOBHE, KOTOPble MO-
ryT CbirpaTb BaXXHY0 POJib B PaclUMPEHUN JOCTYNHOCTU POTaBUPYCHOWM BaKLMHaLUW.
Hanpumep, Bo BbeTHame paspaboTtanu BakunHy PotaBuH-M1 — 310 XunBas ocnabneHHan
3aMOpO’KeHHaA nepoparnbHasa BakUMHa, NONyYeHHan 13 lWWTamma poTaBrpyca YenoBeka
(G1P[8]), BbieneHHOro y pebeHKa, rocnMTan3mpoBaHHOro ¢ Anapeen B HauaHre, Boet-
Ham [16, 40, 56].

Kpome Toro, paspabotaHa JlaHbukoyckasa poTaBuMpycHaa BakuuHa (LLR), koTopas
npepctasnaeT cobor XmBylo ocnabneHHylo nepopasnbHyo BaKLMHY Ha OCHOBE LUTaMMa
poTtaBupyca arHeHka (G10P[15]), BnepBble BbigeneHHoro B 1985 r., — oHa nnueH3npoBaHa
ncknountenbHo B Kntae [16, 25, 39]. OHa pgoctynHa B Kutae ¢ 2000 r., 0gHaKo BakuMHa
He ABNAETCA YacTblo HALMOHaNbHOMo KaneHpaapsa NpuBmMBOK B Kutae, n, cnegosaTtenbHoO,
OXBaT et0 OTHOCUTENIbHO HUM3OK.

B cTtagmnn akTMBHOI pa3paboTKy cerlyac HaXOAUTCA elle HECKONbKO BaKLWUH, Hanpu-
mep, RV3-BB (PT BioFarma, baHayHr, VIHgoHe3nA) — nepopanbHasn BakLMHa Ha OCHOBE OC-
nabneHHOro HeoHaTasibHoOro wrtamma potasupyca G3P[6]. [pegnonaraeTca, Uto 3a cuet
CNOCOBHOCTU BAKLMHbBI PENANLMPOBATLCA B KMLWEYHNKE HOBOPOXKAEHHOIO Aaxe B Npu-
CYTCTBUU MAaTePUHCKMX aHTUTEN oHa OyfeT npefjHa3HaveHa AnA BBeAeHUA MnageHUam 1
LEeTAM [0 rofa c Lenbto obecneueHns paHHen 3aWwunTbl OT poTaBupyca [14, 16, 56].

[Jpyron ctpaTernein pa3suTna BakLUMHaALUKN, KOTOPasA B HacTosALLee BPeMA U3yyaeTcs,
ABNAETCA pa3paboTka POTaBMPYCHbLIX BaKLMH, BBOAMMbIX MapeHTepanbHo. Takne BaKLm-
Hbl MO 6bl, NPEANONOXUTENBHO, NPEOAONETb HEKOTOPbIE MPo6eMbl NepopasnbHbIX
BAKLWH, CBA3aHHblE CO CHMXeHMeM nx 3$deKkTMBHOCTM [56]. OfHON 13 TaKMX Hepenanuuu-
pytoLmxca poTaBupycHbix BakumH (NRRV), HaxogAawmxca B ctagum pa3paboTkuy, ABnsaeTca
cybbeanHnYHas BakumHa P2-VP8-P[8], coBceM HeiaBHO NpoBepeHHasn Ha loxHoadpuKaH-
CKUX Marblllax 1 MiageHuax [16, 29].

Takxe pa3pabaTbiBaeTcs BakLMHa Ha OCHOBe cyobeaunHuLbl VP6, KoTopas BKNoYaeT B
ceb6s BnpyconofobHble yactuubl Hoposupyca (VLP) gna dopmmnpoBaHna KomOMHMPOBaH-
HOW BakUMHbI [54, 55]. 3TOT npvMep NPOAEMOHCTPUPOBaN XOPOLLYIO UMMYHOOFUYECKYIO
peaKkumio Ha MbILMHbBIX MOZEeNsAX.
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B 3AKJTIOMEHUNE

CBe,D,EHI/IFI, nony4vyeHHble B paMKax mccnep,osaHmVl O COCTaBe TUMWYHbIX, OOMUHNPY-

IOLMX B PErMoHe reHOTUMOB MOMYNALMIA POTAaBUPYCOB, XapaKTEPUCTHKA UX aHTUTEHHbIX
CBOWICTB ABNAOTCA AACTBUTENIbHO BaXKHbIMM U AafyT BO3MOXHOCTb ANs onpefeneHus
ONTUMANIbHOIO COCTaBa BAKLMH, a TakKe BbIABNEHUA 3aBO3HbIX, PEAKMX, MYTaHTHbIX 1
LPYrViX TeHOTUMOB LMPKYINPYIOWMX LWTaMMOB POTaBUPYCOB. Bce 3TO B COBOKYMHOCTY
NMO3BONUT CHK3UTb 3a00/1IEBAEMOCTb POTABUPYCHON MHGEKLMEN N CMEPTHOCTb OT Hee y
LeTell 1 NOBbICUTb KaYeCTBO XKM3HW BO BCEX CTPaHaxX MMPa, BKJIOYas CTPaHbl C HU3KUM
LOXOLOM.

l JINTEPATYPA/REFERENCES

20.

21.
22.

23.
24.

25.

Kiseleva V, Faizuloev E, Meskina E, et al. Molecular-Genetic Characterization of Human Rotavirus A Strains Circulating in Moscow, Russia (2009-
2014). Virol Sin. 2018;33(4):304-313. doi: 10.1007/512250-018-0043-0

Veselova O.A., Petuhov D.N., Podkolzin A.T. Data on the circulation of group A rotaviruses in the Russian Federation in the winter season 2011-
2012. Collection of scientific papers for the 50th anniversary of the Central Research Institute of Epidemiology of Russian Federal State Agency for
Health and Consumer Rights. 2013:34-36. (in Russian)

Veselova O.A., Podkolzin A.T,, Shipulin G.A. Circulation of different [P]G types of rotavirus gr. A in the Russian Federation 2012-2013. Molecular
Diagnostics — 2014. VIl All-Russian scientific and practical conference with international participation. Moscow, 18 — 20 March 2014. Moscow, march
18-20, 2014.T. 1; pp. 374-375. (in Russian)

Gorelov A.V,, Usenko D.V. Rotavirus infection in children. Issues of modern paediatrics. 2008;7(6):78-84. (in Russian)

Denisyuk N.B. Genetic characterisation of group A rotaviruses circulating in the Orenburg region in different epidemic seasons. Infectology
Magazine. 2021;13(3):82-91. Available at: https://doi.org/10.22625/2072-6732-2021-13-3-82-91. (in Russian)

Meskina E.R., Ushakova A.YU., Fajzuloev E.B., Bahtoyarov G.N., Kiselyova V.V. Comparative characteristics of gastroenteritis caused by rotaviruses
of genotypes G4P[8] and G9P[8] in children hospitalised in Moscow. (epidemiologic season 2012-2013). Infectious diseases. 2017;15(1):23-28.
doi: 10.20953/1729-9225-2017-1-23-28. (in Russian)

On the state of sanitary and epidemiological well-being of the population in the Russian Federation in 2022: State report. Moscow: Federal Service for
Supervision of Consumer Rights Protection and Human Welfare, 2023. 368 p. 2023; 368 p. (in Russian)

Petrusha O.A., Korchevaya E.R., Mintaev R.R. Molecular and genetic features of group A rotaviruses detected in Moscow in 2015-2020. Magazine
of Microbiology, Epidemiology and Immunobiology. 2022;1:7-19. (in Russian)

Podkolzin A.T. Epidemiological and clinical characteristics of acute intestinal infections of viral etiology in the Russian Federation (PhD Thesis).
Moscow. 2015. (in Russian)

Podkolzin A.T, Veselova O.A., Yakovenko M.L. Analysis of the structure of lethal outcomes in young children with acute intestinal infections.
Infectious diseases. 2013;2:38-44. (in Russian)

Podkolzin A.T., Petuhov D.N., Veselova O.A. Positive and problematic aspects of rotavirus vaccines. Epidemiology and Vaccine Prophylaxis.
2013;1:80-89. (in Russian)

Podkolzin AT, Kurochkina D.E., Shipulin G.A. Seasonal and territorial peculiarities of distribution of rotavirus infection morbidity in the Russian
Federation. Epidemiology and infectious diseases. 2015;20(2):52-54. (in Russian)

Ardura-Garcia C, Kreis C, Rakic M, et al. Rotavirus disease and health care utilisation among children under 5 years of age in highly developed
countries: A systematic review and meta-analysis. Vaccine. 2021;39(22):2917-2928. doi:10.1016/j.vaccine.2021.04.039

Bhandari N, Rongsen-Chandola T, Bavdekar A, et al. India Rotavirus Vaccine Group. Efficacy of a monovalent human-bovine (116E) rotavirus
vaccine in Indian infants: a randomised, double-blind, placebo-controlled trial. Lancet. 2014; 383:2136-2143.

Bines JE, At Thobari J, Satria CD, et al. Human neonatal rotavirus vaccine (RV3-BB) to target rotavirus from birth. N Engl J Med 2018; 378:719-730
Bucardo, F, & Nordgren, J. (2015). Impact of vaccination on the molecular epidemiology and evolution of group A rotaviruses in Latin America
and factors affecting vaccine efficacy. Infection, genetics and evolution: journal of molecular epidemiology and evolutionary genetics in infectious
diseases, 34, 106-113. https://doi.org/10.1016/j.meegid.2015.06.013

Burke RM, Tate JE, Kirkwood CD, Steele AD, Parashar UD. Current and new rotavirus vaccines. Curr Opin Infect Dis. 2019;32(5):435-444. d0i:10.1097/
QCO0.0000000000000572

Burnett E, Parashar UD, Tate JE. Global Impact of Rotavirus Vaccination on Diarrhea Hospitalizations and Deaths Among Children <5 Years Old:
2006-2019. J Infect Dis. 2020;222(10):1731-1739. doi:10.1093/infdis/jiaa081

Caddy, S., Papa, G., Borodavka, A., & Desselberger, U. (2021). Rotavirus research: 2014-2020. Virus research, 304, 198499. https://doi.org/10.1016/j.
virusres.2021.198499

Carl D. Kirkwood, Genetic and Antigenic Diversity of Human Rotaviruses: Potential Impact on Vaccination Programs, The Journal of Infectious
Diseases, Volume 202, Issue Supplement_1, September 2010, Pages $43-548, https://doi.org/10.1086/653548

Crawford SE, Ramani S, Tate JE, et al. Rotavirus infection. Nat Rev Dis Primers. 2017;3:17083. Published 2017 Nov 9. doi:10.1038/nrdp.2017.83
Dang DA, Nguyen VT, Vu DT, et al. A dose-escalation safety and immunogenicity study of a new live attenuated human rotavirus vaccine
(Rotavin-M1) in Vietnamese children. Vaccine 2012; 30 Suppl 1:A114-A121.

Desselberger U. (2014). Rotaviruses. Virus research, 190, 75-96. https://doi.org/10.1016/j.virusres.2014.06.016

DiFazio M.P, Braun L. Freedman S. Hickey P. Rotavirus-induced seizures in childhood. J. Child. Neurol. 2007;22:1367-1370. doi:
10.1177/0883073807307083.

Durmaz R, Kalaycioglu AT, Acar S et al. (2014) Prevalence of Rotavirus Genotypes in Children Younger than 5 Years of Age before the Introduction
of a Universal Rotavirus Vaccination Program: Report of Rotavirus Surveillance in Turkey. PLoS ONE. 9(12): e113674. https://doi.org/10.1371/
journal.pone.0113674

«KnuHnyeckas nHdektonorua n napasutonorns», 2024, tom 13, N2 3 413



KNyHVKO-3NMAEMNONOrMyeckas XxapakTeprcTKa OCTPbIX FaCTPO3HTEPUTOB,
BbI3BaHHbIX POTaBUPYCaMVi Pa3nMyUHbIX FEHOTUMOB, Y AeTei (0630p nuTepaTypbl)

26.
27.
28.
29.
30.
31.
32
33.
34.
35.
36.
37.
38.

39.
40.

41.
42.

43.

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.

56.

57.

58.
59.

60.

414

Fu C, Wang M, Liang J, et al. Effectiveness of Lanzhou lamb rotavirus vaccine against rotavirus gastroenteritis requiring hospitalization: a
matched case-control study. Vaccine. 2007; 25:8756-8761.

Fujii Y, Oda M, SomuraY, Shinkai T. Molecular Characteristics of Novel Mono-Reassortant GOP[8] Rotavirus A Strains Possessing the NSP4 Gene of
the E2 Genotype Detected in Tokyo, Japan. Jpn J Infect Dis. 2020;73(1):26-35. doi:10.7883/yoken.JJID.2019.211

Gomez-Rial, J., Curras-Tuala, M. J., Rivero-Calle (2018). Rotavirus intestinal infection induces an oral mucosa cytokine response. PloS one, 13(4),
e0195314. https://doi.org/10.1371/journal.pone.0195314

Goémez-Rial, J., Rivero-Calle, ., Salas, A., & Martinén-Torres, F. (2020). Rotavirus and autoimmunity. The Journal of infection, 81(2), 183-189. https://
doi.org/10.1016/,jinf.2020.04.041

Groome MJ, Koen A, Fix A, et al. Safety and immunogenicity of a parenteral P2-VP8-P[8] subunit rotavirus vaccine in toddlers and infants in South
Africa: a randomised, double-blind, placebo-controlled trial. Lancet Infect Dis. 2017; 17:843-853.

Hellysaz A, Hagbom M. Understanding the Central Nervous System Symptoms of Rotavirus: A Qualitative Review. Viruses. 2021;13(4):658.
Published 2021 Apr 11. doi:10.3390/v13040658

laniro, G., Delogu, R., Fiore, L., Ruggeri, F. M., & RotaNet-Italy Study Group (2016). Genetic variability of VP7, VP4, VP6 and NSP4 genes of
common human G1P[8] rotavirus strains circulating in Italy between 2010 and 2014. Virus research, 220, 117-128. https://doi.org/10.1016/j.
virusres.2016.04.018

Isanaka S, Guindo O, Langendorf C, et al. Efficacy of a low-cost, heat-stable oral rotavirus vaccine in niger. N Engl J Med 2017; 376:1121-1130.

J. Gomez-Rial, S. Sanchez-Batan, I. Rivero-Calle, J. Pardo-Seco, J.M. Martinon-Martinez, A. Salas, Rotavirus infection beyond the gut. Infect Drug
Resist, 12 (2019), pp. 55-64

Jiang H, Zhang Y, Xu X, et al. Clinical, epidemiological, and genotypic characteristics of rotavirus infection in hospitalized infants and young
children in Yunnan Province. Arch Virol. 2023;168(9):229. Published 2023 Aug 14. doi:10.1007/500705-023-05849-9

Kim DS, Byun JC, Ryoo NH, Kim CS. Clinical Characteristics of Symptomatic Rotavirus Infection in Newborn Infants and Genotype Analysis.
Perinatology. 2022 Sep;33(3):143-151. https://doi.org/10.14734/PN.2022.33.3.143

Koukou D, Chatzichristou P, Trimis G et al. (2015) Rotavirus Gastroenteritis in a Neonatal Unit of a Greek Tertiary Hospital: Clinical Characteristics
and Genotypes. PLoS ONE. 10(7): e0133891. https://doi.org/10.1371/journal.pone.0133891

Lestari, F. B, Vongpunsawad, S., Wanlapakorn, N., & Poovorawan, Y. (2020). Rotavirus infection in children in Southeast Asia 2008-2018: disease
burden, genotype distribution, seasonality, and vaccination. Journal of biomedical science, 27(1), 66. https://doi.org/10.1186/512929-020-00649-8

Li D, Xu Z, Xie G, et al. Genotype of Rotavirus vaccine strain LLR in China is G10P[15]. Bing Du Xue Bao 2015; 31:170-173.

Luan le T, Trang NV, Phuong NM, et al. Development and characterization of candidate rotavirus vaccine strains derived from children with
diarrhoea in Vietnam. Vaccine 2009; 27 Suppl 5:F130-F138.

Lundgren, O., & Svensson, L. (2001). Pathogenesis of Rotavirus diarrhea. Microbes and Infection, 3, 1145-1156.

Mijatovic-Rustempasic S, Jaimes J, Perkins C, et al. Rotavirus Strain Trends in United States, 2009-2016: Results from the National Rotavirus Strain
Surveillance System (NRSSS). Viruses. 2022;14(8):1775. Published 2022 Aug 15. doi:10.3390/v14081775

Naik SP, Zade JK, Sabale RN, et al. Stability of heat stable, live attenuated Rotavirus vaccine (ROTASIIL®). Vaccine. 2017; 35:2962-2969.

Oh KW.,, Moon CH., Lee K.Y. Association of Rotavirus with Seizures Accompanied by Cerebral White Matter Injury in Neonates. J. Child.
Neurol. 2015;30:1433-1439. doi: 10.1177/0883073814568153.

Omatola CA, Olaniran AO. Rotaviruses: From Pathogenesis to Disease Control-A Critical Review. Viruses. 2022;14(5):875. Published 2022 Apr 22.
doi:10.3390/v14050875

Pérez-Ortin, R, Vila-Vicent, S., Carmona-Vicente, N., Santiso-Bellon, C.,, Rodriguez-Diaz, J., & Buesa, J. (2019). Histo-Blood Group Antigens in
Children with Symptomatic Rotavirus Infection. Viruses, 11(4), 339. https://doi.org/10.3390/v11040339

Pikul KV, Bobyreva LE, Kushnereva TV, l'chenko VI, Priluckiy KY. Rotavirus infection in children as of today (literature review). Wiad Lek. 2017;70(3
pt 2):622-627.

Quaye, 0., McDonald, S., Esona, M. D. (2013). Rotavirus G9P[4] in 3 countries in Latin America, 2009-2010. Emerging infectious diseases, 19(8),
1332-1333. https://doi.org/10.3201/eid1908.130288

Sadiq, A., Bostan, N., Jadoon Khan, & Aziz, A. (2022). Effect of rotavirus genetic diversity on vaccine impact. Reviews in medical virology, 32(1),
e2259. https://doi.org/10.1002/rmv.2259

Salmi T.T,, Arstila P, Koivikko A. Central nervous system involvement in patients with rotavirus gastroenteritis. Scand. J. Infect. Dis. 1978;10:29-31.
doi: 10.3109/inf.1978.10.issue-1.06.

Seheri, L. M., Magagula, N. B., Peenze et al. (2018). Rotavirus strain diversity in Eastern and Southern African countries before and after vaccine
introduction. Vaccine, 36(47), 7222-7230. https://doi.org/10.1016/j.vaccine.2017.11.068

Sharma, S., Hagbom, M., Svensson, L., & Nordgren, J. (2020). The Impact of Human Genetic Polymorphisms on Rotavirus Susceptibility,
Epidemiology, and Vaccine Take. Viruses, 12(3), 324. https://doi.org/10.3390/v12030324

Smeets C.C,, Brussel W., Leyten QH., Brus F. First report of Guillain-Barre syndrome after rotavirus-induced gastroenteritis in a very young
infant. Eur. J. Pediatr. 2000;159:224. doi: 10.1007/s004310050057.

Tamminen K, Lappalainen S, Huhti L, et al. Trivalent combination vaccine induces broad heterologous immune responses to norovirus and
rotavirus in mice. PLoS One 2013; 8:e70409.

Tate JE, Burton AH, Boschi-Pinto C, Parashar UD; World Health Organization-Coordinated Global Rotavirus Surveillance Network. Global,
Regional, and National Estimates of Rotavirus Mortality in Children <5 Years of Age, 2000-2013. Clin Infect Dis. 2016;62 Suppl 2:596-S105.
doi:10.1093/cid/civ1013

Troeger C, Khalil IA, Rao PC, et al. Rotavirus Vaccination and the Global Burden of Rotavirus Diarrhea Among Children Younger Than 5 Years
[published correctionappearsin JAMA Pediatr. 2022 Feb 1;176(2):208]. JAMA Pediatr.2018;172(10):958-965.d0i:10.1001/jamapediatrics.2018.1960
Velasquez, D. E., & Jiang, B. (2019). Evolution of P[8], P[4], and P[6] VP8* genes of human rotaviruses globally reported during 1974 and 2017:
possible implications for rotavirus vaccines in development. Human vaccines & immunotherapeutics, 15(12), 3003-3008. https://doi.org/10.108
0/21645515.2019.1619400

Wong C.J.,, Price Z.,, Bruckner D.A. Aseptic meningitis in an infant with rotavirus gastroenteritis. Pediatr. Infect. Dis. 1984;3:244-246.
doi: 10.1097/00006454-198405000-00014

Yandle, Z., Coughlan, S., Dean, J. (2020). Group A Rotavirus Detection and Genotype Distribution before and after Introduction of a National
Immunisation Programme in Ireland: 2015-2019. Pathogens (Basel, Switzerland), 9(6), 449. https://doi.org/10.3390/pathogens9060449

Zigin Dian, Yi Sun, Guigian Zhang (2021) Rotavirus-related systemic diseases: clinical manifestation, evidence and pathogenesis. Critical Reviews
in Microbiology, 47:5, 580 595, DOI: 10.1080/1040841X.2021.1907738

"Clinical infectology and parasitology", 2024, volume 13, N2 3



