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My2a nasnavenuto npobuomuxos
npu GOVID-19:

Ucnonb3oBamb unu npenelpeyn?

MHe Bcezda n1y4we pabomaemca Noc/ie Mo2o, KaK A NOCAYWAK My3biKy.

WozaHH Bonbdaanz Méme H.B. Fy6eprpuy

HoBbiii BUpyc SARS-CoV-2, BUHOBHMK KOpOHaBupycHoit 6one3Hu-19 (COVID-19), BHe3anHO BOpBanCA B XM3Hb BCEro YeyoBe4eCTBa, U3MEHUB
YCTOABLUMECS YKM3HEHHbIe NPUBbIYKM U NPAKTUHECKU TONKHYB MUP HA rpaHb rmbenu, cnpoBouupoBaB passutue nangemuun. HecMotpsa Ha nosBnexnne
nepBbiX CTAHAAPTOB JIEYEHNS U aKTUBHOE NpoBeJeHne BaKLMHALUUK, KONIM4eCTBO UH(huumupoBaHHbIX U yMepux ot COVID-19 noka npogomkaer
M3MepATbLCA MUIJIMOHAMU, NOABNAIOTCA HOBble (bonee arpeccMBHbie) MyTaLKu BUpPYCa, pacTeT KONIMYECTBO C/ly4aeB C THXKeNbIM TeyeHMeM 3aboneBanus
1 (hatanbHLIMK NOCNEACTBUAMK; BCe 3TO Aenaet npobnemy eguHobopcTea u npotuBoctosiHua SARS-CoV-2 rnobanbHoi u XXMBOTpenewyyLei.

Cpepyt MHOXKeCTBa I bIOBaHTHBIX CIIOCO00B 60pbObI ¢ 3TUM 3a60/1eBaHMeM LIPOKO 06CYKa-
€TCs1 BOSMOYKHOCTb IIPYMEHEHNsI IPOOMOTHKOB. MBI [IOCTapa/nch pasobpaThCsi B 3STOM BOIIPOCE,
IPUCTYIIABIINCH K ICKYCHOMY Lie/IITEI0 3I0POBbsi — My3bIKe U Cfie/IaB Hallle I0BECTBOBAHIE
HOf00HBIM (yTe — MHOTOTO/IOCHIM ¥ MONMUGPOHNYECKUM.

JKcno3unumAa. ﬂepBble ycnexm u goCTUXxKeHunA

3a BpeMsA HaHAEMUN YAATIOCh JOCTUYD PANA YCIIEX0B B M3YYeHNN CTPYKTYPHOTO CTPOEHNA
¥ OCHOBHBIX ITATOTeHHBIX cBOVCTB SARS-CoV-2, KoTOpBbIe 00yCTIOBINBAIOT CIIOCOOHOCTD BUpYCa
IPOHNMKATh B OPTaHNM3M Ye/I0BEKA, B3aMMOJEICTBY C PelleNTOPAMM AHTMOTEH3VHIIPeBPaIalo-
wero GepMeHTa, pacIoNOXEeHHBIMY B IBIXaTe/bHOI U INIeBapUTENbHOI CUCTEMAX, M TPOBO-
LMPOBATb Pa3BUTIE TUMMYHOIO KIMHIYECKOIO CUMIITOMA (MHTepCTULIMATbHOM ITHEBMOHNN),
«IJUTOKMHOBOTO LITOPMa» C IIOCTIEAYIOIIIM BEPOATHBIM IOPakeHIeM PYTUX OPTaHOB Y CHCTEM,
PasBUTMEM MTOTMOPTaHHON HEJOCTATOYHOCTY VI/WIN HOCTKOBUAHOTO cuHApoMa. [lokasaHo,
yT0 TedyeHre COVID-19 acconunpoBaHo ¢ yBeIn4eHeM KOHIIEHTpaliiy IPOBOCIAIUTENbHbBIX
LIMTOKMHOB, B TOM 4NC/Ie TPAaHYTOLUTAPHOTO KOoNoHMecTuMynupyiouero ¢paxropa (G-CSF),
Ye/I0Be4eCKOro nHTepdepoH-nHAynupoBaHHoro npotenHa-10 (IP10/ CXCL10), MOHOLIMTapHOTO
xeMoarTpakTaHTHOrO 6enka-1 (MCP-1), pakropa Hekposa omyxonu-anbga (TNF-a), nnreprneit-
kuna (VIJ1)-4 n VIJI-10 [2, 30], VIJI-17 u VIJI-6 [6].

ITonrMaHVe naTopuU3NONIOrNIecKMX MeXaHn3MoB nHuuposanusa SARS-CoV-2 u nporpec-
cuposanyst COVID-19 m0o3BOMNMIO BBIABUTD MOTEHIMA/IbHbIE LIe/IN TedeHNA U IPOUIaKTUKY
3a60jIeBaHNA IIyTeM MHIMOMPOBAHNA IPOHNKHOBEHN A V/WIIY PeIUIMKAaLUM BUPYCa, OIOKMpPOBa-
HJA YPe3MePHOro UMMYHHOIO oTBeTa. LIeHol »KM3HM MHOTMX 6OJIbHBIX C/Ie/IaHBbI IIEPBbIe YCIIeX1
B iedeHyy 1 npodpunaktike COVID-19: 06Hapy KeHBI IpenapaThbl X HyTPUECHTBL, 06/Iajaiolyie
IPAMBIM U OTIOCPEJOBAaHHBIM IIPOTMBOBMPYCHBIM JIeVICTBUEM, TTOABUINCD IIePBble CTAHAAPTHI
Tepanuy, padpadoTansl HoBelimue MPHK BakuMHEI, IPOBOAMTCA aKTUBHAA BaKIMHALNA.
Hes3supas Ha focTuruyTble robanpuble ycexu B 60pbbe c COVID-19, ocraercs eltje psij mpo-
671eM, cpeiu KOTOPBIX HanboJee aKTyalIbHbIMU ABJIATCA IpopuIaKTUKa NHOUIVMPOBAHUA
SARS-CoV-2, mperynpex/eHe TsSKeNIOro TeUeHN A 3a60/IeBaHI A, YCKOpeHMe BOCCTAHOBICHN A
nocie nepeHeceHHoro COVID-19. YueHble Bcero M1upa Bo3/IaraloT 60/blye HageXXibl Ha IIpo-
OyoTdeckue 6aKkTepuiL, onaras, YT OHU CIIOCOOHBI YCMIUTh UMMYHOMOAY/IUPYIOLIE CBOJICTBA
KIIIeYHOTO MUKPOOMOMa U YIyYIINTD GPYHKLIMOHNPOBAaHME OCY «KUIIEYHUK — JIerkue» [13].

NuTepMmeauna. CoctaBnAlowme n ocob6eHHoOCTH
(I)yHHU,MOHVIpOBaHMH OCU «KULWEYHUK — JIerkme»
KuleyHblit MUKpobrom

Pe3ybTaThl MHOTOJIETHETO M3yYeHM A MMKPOOMOMa, B TOM YMC/Ie JaHHbIe TAKUX BCEMUPHO
M3BECTHBIX IPOEKTOB, Kak Human Microbiome Project n Metagenomics of the human intestinal
tract, CBMIETEeNbCTBYIOT, YTO KMIeYHass MUKpo(/Iopa IpefcTaBIeHa AByMs JOMVHUPYIOIIVIMU
tunamu 6axrepuit: Bacteroidetes (tunanble npencrasutenu — B. vulgatus, B. dorei, B. uniformis,
B. ovatus) u Firmicutes (MMeHHO B Hero BXOAAT Kacc Bacilli, BKroyaromii B cebs Takue U3BeCT-
Hble popbl, Kak Lactobacillus, Enterococcus u Streptococcus) ¢ OTHOCUTEIBHO HeOOIBILIM COfiep-
>KaHueM aktuHomueTos (pop Bifidobacterium) [4]. B HacTosiiee BpeMs HU y KOTO He BBI3bIBAeT
COMHEHMUII y4acTye KMIIeYHO MUKPOOMOTHI B IpolleccaX MuleBapeHNus (pacllelIeHnn
IMIIEBbIX BOTIOKOH, CHHTe3e KOpoTKoLernodedHbIX x1pHbIX KucnoT (KLDKK) n numesaputens-
HBIX (epMEHTOB, 0OMeHe >KeMYHBIX KMC/IOT), CMHTe3e BUTAMUHOB Ipymnsl B, K, aMmuHOKMCIOT
(apruHuMHa, ITyTaMUHA), Je3UHTOKCUKALINY HEKOTOPBIX BULOB JIEKAPCTB ¥ KCEHOOMOTUKOB,
PeryiALyy aKTUBHOCTM IMMYHHOIT, 9HZOKPVHHOI! 1 HEPBHOI! cHcTeM (OCh KMIIIEYHVK-TOTOBHOM
Mo3r). OmucaHbl MATKYE TUIIOXOIeCTepYHeMUYeCKIe, aHTUKAHIIepPOTeHHbIe, aHTUMYTareHHbIe,
TUIOa/IIepTIYecKiie CBOJCTBA psifia Ipobrotndeckux 6akrepuit (puc. 1).

Hawu6onee 3HaurmbiMu B anoxy nangemun COVID-19 okasanuch 3aiuTHas 1 UMMYHOMO-
nynupyoman GyHKINU MUKPOOUOTBL. YCHIeHne CHHTe3a O0KaIOBUIHBIMM KIeTKaMM CIU3U
M MYILJMHA, OTMevalolieecs MOfl BO3JeilCTBUEM JIaKTO-, 6udupobaKkTepuii, CTpPEITOKOKKOB,
HPYBOINT K YIYYIICHNIO 3aI[UTHBIX CBOJCTB CIM3MUCTON 0O0OIOYKY KUIIEYHNKA Y TI03BOJLAET
u36exXaTh afre3ny/ MHBa3sUM IaTOTeHHBIX MUKPOOPraHN3MoB [34]. CTuMynAumsa BIpaboTKM
aHTUOMOTUKONIONOOHBIX BellleCTB, 6aKTepHOLMHOB O3BOJIACT IIPEAOTBPATUTh IIPOHMKHOBE-
HIe TaKUX He[PY>KeCTBEHHBIX OaKTepMil, KaK 30JI0TUCTBIiI CTapUIOKOKK, KMIIeYHa s ITal04Ka,
JIMCTepus, CalIbMOHeJIIA, a TaK)Ke HeKOTOPHIX BUpYycoB (poraBupyc) [14]. IIpepmonaraercs,
YTO CTUMYIALMA BEIPAOOTKM CIIVM3Y, MYLMHA, 6aKTepMOLMHOB, COXpaHeHMe LIeIOCTHOCTH
SIUTENNA Y INIOTHBIX MEKK/IETOYHBIX KOHTAKTOB SAB/LATCA OfHUM M3 OCHOBHBIX MEXaHU3MOB,
HO3BOJIAIOIIMX MUKPOOMOTE IPOTHBO/EICTBOBATh IIPOHMKHOBEHNIO, permKkanyu SARS-CoV-2
B KMILEYHVIKE Vi IPeYIPeXX/aTh JajIbHellllee IPOrpeccrpoBatie BUPYCHON nHekimu [14, 34].

Yeunetie 6apbepHoit GyHKLMN CTUMYNALMA UHTECTUHANBHBIX

TOHKOrO KULLEYHMKa PeLLeNTOpOB BPOMAEHHOTO
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Puc. 1. MexaHu3mbl AeiCTBUA U CBOICTBA KMLLEYHOro MuKpo6uoma (no Stavropoulou E. et al., 2020 [41])

He MeHee 3HauMMOI1 AB/IAETCA UMMYHOMOJYIUPYIOLMAA CIIOCOOHOCTD MUKPOOMOTHL: IpU
€e yJacTUM NMPOUCXOANUT yCUIeH)e CHTe3a U CeKpenun IgA mmasMaTiiecKMu KIeTKaMu,
aktuBayus CD4+ n CD8+ T-muMdonuToB s 60pbObI ¢ TaTOTeHHBIMI MUKPOOPTaHU3MaM,
CHIDKEHVe NHTEHCUBHOCTY BOCITA/IMTEIbHON PeaKIUM 38 C4eT TOPMOXKEeHM A BRIPabOTKM ITPO-
BocranuTenbHbIX [UTOKMHOB VJI-2, TNF-a [41, 46]. Ha npoTsiKeHuM MOCTIe[HETO feCATUIETHS
yHenAeTcs 60/blIOe BHUMAaHIE CIOCOOHOCTY MYKPOOVOTHI B3aMMOJIe/ICTBOBATD C CUTHA/IbHBIMU
perenTopaMn BPOXKEHHOTO UMMYHITETa IOCPEACTBOM MUKPOOPTaHN3M-aCCOLMIPOBAaHHBIX
(microorganism-associated molecular patterns, MAMP) unu naroreH-accoynupoBaHHbIX
MOJIEKY/IAPHBIX CTPYKTYP (pathogen-associated molecular patterns, PAMP), aBnsiomumucs
crienudNIecKoil IaTOreHHOI «MOJIEKY/IAPHOI cUrHaTypoii» [11, 13]. OHM cYUTAIOTCA BBICO-
KOYHMKa/IbHBIMY (He IMEIOIMIMM aHaJIOT0B B MaKPOOpPraHu3Me) KOHCepBaTUBHBIMIU MOJIEKY-
JIAPHBIMM CTPYKTYpPaMM, CIIOCOOHBIMU CBA3BIBAThCA 06pa3-paclo3HAIOIIMU PeLleITOPaMU
(pattern recognition receptors, PRR), 0CHOBHBIMIU KOMIIOHEHTaMI BPOX/IEHHOI CUCTEMBbI He-
criemuyeckoit 3amusl (11, 13, 34]. B obumpnoit rpynne PRR HenocpescTBeHHO OTBETCTBEH-
HbIMU 3a pacrio3HaBaHyre MAMP u PAMP cpepu apyrux monekyn sisisorcs Toll-mopo6Hbie
peuerrtopsl (TLR). Vimernno TLR BbI3bIBAIOT pa3nudIHble MMMYHOMTOTMYECK)E peaKIINI B 3aBU-
CHMOCTH OT TUIIA KJIETKH, IMTaHfAa uwin peuentopa. [Tlocie obHapyxenust Mukpobubix PAMP
TLR MHUIMMPYIOT BOCHATNTENbHbIE PEAKIINN I B KOHEYHOM MTOT€ YCTPAHAIOT MaTOT€HHBIX
3axBarunkoB [11, 13]. Ilpenmonaraetcs, 4To MPOOMOTUKY MOTYT MOLYINPOBATh UMMYHHYIO
CHCTeMy 3a CYeT CBsA3bIBaHMs cBoMX MAMP (IumoTeitxoeBbIX KMCIOT, IENTHU/OIINKAHA, Oer-
KOB S-c710s1 1 HyK/IenHoBbIX KucnoT) ¢ PPR (Toll- 1 NOD-nogo6HbIMM peLienTopaMu), KOTOpbIe
9KCIPECCUPYIOTCA B CIM3MCTON 000/I0YKe KMIIeYHNKA, TO3BOJIAA TeM CaMbIM IPOTUBOCTOATD
BO3/IeNICTBIIO 6aKTepuanbHbIX ¥ BUPYCHBIX IaTOreHOB [34] (puc. 2).

CeKpeTupyeMble NpoTeuHbi: bapbepHas pyHKUUS, BbIXCUBAEMOCMb
KJIeMOK, cuHme3 MyyuHa u lgA

Monucaxapup A: cuHmes UJ1-10, uHdykyus Treg

CuHTe3m- MenTuaornmKaH: cuHmes WJI-10, undykyus Treg
pyeMble
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Puc. 2. Bknap npo61oTMKOB B perynauuto MMMyHHoro otseTa (no Yan F. et al., 2020) [46]

Bonbinoe 3HaueHMe MpUAAIT TakXe MeTabonuraM KuuredHoit Mmukpodmopsr, KIJKK
(ykcycHOIL, TpOMIOHOBOL, MAC/IAHBIM KUC/IOTaM), 0O/IaTaoLNM UMMYHOPETY/IATOPHBIMI CBOV-
crBamu. OHM CIHOCOOHBI COSAMHUTDBCA C IOBEPXHOCTHBIMM PeLieITOpaMy, CBsA3aHHbIMM ¢ G-6er-
KOM, ¥ KOCBEHHO MOJY/INPOBaTh GYHKINIO UMMYHHOII cucTeMsl [34]. Tpunrpodan, gpyroii
MeTaboMUT MPOO6MOTUIECKUX OaKTepuil, He TOTBKO YCUINBAeT KMIIEYHBIN 6apbep 3a cueT
YKpeIUIeH) A INIOTHBIX Me>KK/IETOYHBIX KOHTAKTOB, HO TaKJKe 00/Ia/jaeT MMMYHOMOJ YV PYIOLelt
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aKTMBHOCTBIO, ocnabysaa TNF-a-unaynuposannyo aktusanuio NF-kB 1 cHyuxas skcnpeccuio
IPOBOCIIA/INTE/IbHBIX XeMOKVHOB [34]. CHTe3Mpys BUTaMUHBI TPYIIBL B, KnieyHast MUKpo-
6110Ta BHOCKT [JOIIONTHUTE/IbHBII BK/IAZi B HOPMATN3aLNI0 paGOTH MIMMYHHOI CHCTEMBI.

MuKpobuom nerkux

B oTnmune ot paHee rOCIIOfCTBOBABIIErO yTBEPIKIEHNS, OTHOCKTEIBHO HEJABHO CTAJIO V3Be-
CTHO, YTO JIerKJie He SIB/ISIOTCS CTEPUIBHBIMI, a HaCETeHbl pasnnaHol Mukpodopoit. JJoka-
3aHO, YTO BepXHIe I HIDKHIE JbIXaTe/IbHbIE YTV KOJIOHU3MpoBaHsl Firmicutes, Bacteroidetes,
Proteobacteria u Actinobacteria, HO KONMUYIeCTBO GAKTEPUIT B IETKUX 3HAYUTENBHO MEHBIIIE
TAaKOBOTO B KulreqHuke [1]. [JOMUHUPYIOLIMMI [TPeACTABUTENAMY HOPMaIbHO TETOYHO MUK-
podnopst cuntatorcst Prevotella, Veillonella, Streptococcus u Pseudomonas [1]. IlogTBepxen
3HAYNUTETbHBII BK/IAJ MUKPOOMOTHI JIETKMX B TOTIEPAHTHOCTD AbIXATEeNbHBIX Iy Tell, UMMYHHBII
oTBeT Ha NH(EKMOHHBIE PECIIMPATOPHbIE MAaTOreHHI [1, 15, 47, 48], a TakKe MaToPpU3N0NOTUI0
PasBUTHUSA U IPOTPECCUPOBAHNS PA3TNYHBIX 3a00IeBaHIIT AbIXaTeNbHbBIX yTeit [49].

CocraB MuKpoO61OMa IETKMX M3MEHETCs [I0f] BIMAHIEM Pas3TNYHbIX PaKTOPOB BHELIHE!
CpepRbl; HAIIpyMep, KypeHue acCOUNPYETCs C yMEeHbIIeHeM KoaudecTBa 6akTepuit, o6ma-
HAOMMX IPOTUBOBOCIANNTEeNbHBIMY cBoiicTBaMu (Oceanospirillales, Desulfuromonadales,
Nesterenkonia n Lactobacillaceae), n yBenudeHnem 4ucIeHHOCTY MUKPOOPTaHM3MOB C IIPO-
BOCIIa/INTENBHON aKTUBHOCTBIO (Proteobacteria u Firmicutes) [1, 40].

Ocb «KULLIEYHUK — NErKue»

ITonsTue 06 ocy, CBSI3BIBAIOLIEN B €fIHOE 1le/I0e KMIIEYHWK I JIETKIie, OSBU/IOCh OTHO-
cuTenbHO HepaBHO [23]. CornmacHo chOpMYIMPOBAHHON TEOPUY OCb «KMIIEYHVK — JIeTKUe»,
COCTOsIHME MUKPOOMOMa KMIIeYHVKa OKa3blBaeT 3Ha4MMOe BIVSAHNE Ha MUKPOOMOTY AbIXa-
TEJIPHOTO TPaKTa, PYHKIMOHA/IbHOE COCTOsAHMeE Nerkux [1, 40, 47]. Cunraercs, 4To JaHHaA
OCb SIB/ISIETCS IBYHAIIPABIIEHHO, T. €. He TOMbKO MeTaObONMNThl IPOOMOTUKOB 1 SHFOTOKCHHBI
6aKTepnit CIOCOOHBI BO3IENCTBOBATD HA PECIIMPATOPHBIN TPAKT IIOCPENCTBOM KPOBSIHOTO
PYyciIa, HO M BOCHA/IUTEIbHBIN IIPOLIeCC B IETKVX IIPUBOAUT K M3MEHEHMIO COCTaBa, KOIMYeCTBa
U GYHKIMM KUIIIeYHOro MuKpobuoma [1, 15, 40, 47, 48] (puc. 3).
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Puc. 3. ®yHKUMOHMPOBaHUE OCH «KULIEYHUK - nerkuex» (no Cyprian F. et al., 2021 [9])

CdopMynnpoBaHO HECKOTBKO T€OPMil, OOBACHSIOMMX BIMUSAHME KIIIEYHON MUKPOOUOTHI
Ha IMMYHUTET CIM3UCTOI 0OOTIOUKI ABIXaTENbHBIX Iy Tel; BIEPBBIE BCE 9TU MEXaHU3MBI ObLIN
noppo6buo npoananusuposansl de Oliveira [11]:
> COITIACHO IIEPBOJI TUIIOTE3e, BCe CIM3UCTHIE 0O0TOYKY OpraHy3Ma B3aMOCBSI3aHBI, CTIeH0-
BaTe/IbHO, aKTMUBAIVA IMMYHHBIX K/IETOK B CIM3UCTON OHOTO OpraHa MOXKET IOBIVATH
Ha COCTOSIHME CIM3UCTOI B IPYTUX ¥ aKTUBUPOBATDh MX. MUIparysa MMMYHHBIX K/IETOK
u3 xenynouHo-kuuedHoro tpakra (OKKT) B cnmusucryio 060104Ky bIXaTe/IbHbIX Iy Tell
CIOCOOCTBYET YIyYIIEHNIO JIOKQ/IbHOTO IMMYHHOTO OTBeTa IIPU PeCHMPaTOPHBIX BUPYC-
HBIX MH(EKMX;

> Ipyrast Teopus 6asupyercs Ha CIIOCOOHOCTY LIUTOKMHOB U (aKTOPOB POCTA, CEKPETUPY-
eMbIx ciusuctoit o6omouxoit JKKT B oTBeT Ha BO3JeiiCTBIE KOMMEHCATBHOI MUKPOGUOTEI,
HOCTUTATb CUCTEMHOTO KPOBOTOKA ¥ BO3[E/ICTBOBATD HA CIUSUCTHIE 0OOMOYKN MHBIX
OpIaHOB;

> TperTbs rumnoresa nocssameHa MAMP. [Ipennonaraercs, 4To OHM MOTYT abcopOupoBaThCs
U IepefiaBaThCs B IpyTVie OPIaHbl M TKaHM (BHEKMIIEYHbIe), e akTuBKpylor RRP, pacmo-
JIOXXEHHbIe B UMMYHHBIX KJIETKaX, BIIMsA Ha BPOXX/JeHHDII IMMYHHBbIII OTBET;

> yeTBepTasl TEOPUs HOCTPOEHA HAa UMMYHOMOJAYIMPYIOLIeM AeliCTBUY aficOpOVpPYyeMbIX Me-
TabOMNTOB KUIIEIHON MUKPOOUOTDIL, M3BECTHOM KaK «MeTab0MIeCKOe EPENPOrPaMMUPO-
BaHme». ITu MeTabomuTsl, B vactHOoCTH KIIDKK, cBsA3BIBatOTCS C perientopamMy MMMYHHBIX
KJIETOK JIbIXaTe/IbHBIX ITyTell ¥ YCUIMBAIOT IPOTUBOBMPYCHBIN OTBET B jIerkux [11].

Cor/1acHO KOHIIETILIMY OCb «KUIIEeYHNK-TIeTKe», BosHUKHOBeHVe COVID-19-nHaynmpoBaH-
HOJI MHTEPCTUIMANIbHOM THEBMOHMM, OCTPOTO PECIMpPAaTOPHOTO AUCTPeCcc-CUHPOMa II0 Me-
XaHM3MY JJBYXCTOPOHHeIT CBA3M NPUBeJET K [I06aTbHOMY HapyLIeHNI0 GYHKINY KUIIEIHOTO

MMKpPOOMOMa, pasBUTHUIO [UCOM03a, COTPOBOXKAAIOLIET0 M/IY IIPOBOLMPYIOIEr0 BOSHUKHOBE-
HIe fpyrux 3abonesanuii [1, 15, 40, 47, 48]. Ha ocHOBaHUM 9TOJI TMIIOTE3bl BLICKA3aHO HEMAIO
IPEeIIIONOXEHNIT O CIIOCOOHOCTY HOPMAIbHO GYHKIMOHUPYIOLIell KUIIETHOI MUKPOGHOTHI
npenymnpexyarb nupumnuposanne SARS-CoV-2, obneryaTs TeueHMe MIN YCKOPATD BBI3JI0-
posnenre COVID-19, nmoBsliaTh pe3ynbTaTUBHOCTD BakuyHaumu (1, 15, 40, 47, 48]. Hecmorps
Ha OTCYTCTBMeE IPAMBIX JJ0Ka3aTe/NbCTB 3P PeKTUBHOCTI 3TOTO MOAXO/a, B HACTOsIee BpeMs
IPOBOAMTCS AKTUBHOE M3YYeHIE Pe3y/IbTATUBHOCTY IPUMEHEHNS IPOOIOTUKOB Y 6OMTBHBIX
COVID-19.

KynbMuHaums. Mpo6MoTUKK U pecnupaTopHbie BUPYCHble MHPEKLUU
YuuTbIBas BBIIEN3/TIOKEHHBIE PE3Y/IbTAThl 9KCIIEPUMEHTAIbHBIX UCCTIEOBAHMI ¥ 0030PHBIX
cTarejt, Mbl PelIV/IM IIPOAHaIN3MPOBATh COBPEMEHHYIO JOKa3aTeNnbHYI0 6a3y apdeKTuBHOCTI

HPOOGMOTIKOB IPY OCTPHIX PeCMpPaTOPHBIX BUPYCHBIX nHpexkuusax (OPBU), B Tom uucre
COVID-19.

MetaaHanu3bl: npobuoTuku npu OPBU

OpHOII 13 OCHOBOIIO/IATAOIINX PAbOT, HOATBEPKAatoIelt 3 PeKTBHOCTD MPOOMOTIKOB IIPU
OPBU], siBnsieTcst MeTaaHanus 12 paHZOMMUSMPOBAHHBIX KOHTPOIMPOBAHHBIX MCCIIELOBAHMIT
(PKI; n=3720), KOTOpbIII TOATOTOBMU/IN 9KCIEPThl KOKPaHOBCKOTO COTPYAHNYECTBA; B HEM
oneHrBanuch 3pHeKTUBHOCTD 1 6e30IIaCHOCT IPOOMOTUKOB B podunakTrike OPBV mo cpas-
HeHuIo ¢ mwiane6o [18]. [Ipo6buoTuky npeBoCXOANIN Muanedo B yMEHbIIEHUM KONYeCTBa
HanueHToB, nepeHecunx OPBY (kak MMHMMYM OfVH 311307;: oTHOIeHue mancos (OIII) 0,53;
95% moseputenbHblit uHTepBai (JJU) 0,37-0,76; p<0,001; kak MunumMyM Tpu anusopa: OIII 0,53;
95% IV 0,36-0,80; p=0,002), coxpamjenun gnutenbHocTi ogHoro annsoxa OPBU (cpenuue
pasmuus, CP -1,89; 95% I or -2,03 po -0,175; p<0,001), yMeHbIIEHNN YaCTOTDI Ha3HAYEHM
aHTUOMOTUKOB M1 edeHns ocnoxxHernit OPBU (OIII 0,65; 95% I 0,45-0,94) u cHM>XeHUMN
KO/IMYecTBa IIPOIYCKOB 3aHATUI B cBs3u ¢ mpocrygoit (OIII 0,10; 95% 111 0,02-0,47) [18]. Dxc-
HePTHI OTMETIIN HU3KOe Ka4eCTBO IOy YeHHbIX JOKA3aTe/TbCTB U OTUePKHY/IN 6€30IIacHOCTD
HepOpanbHbIX IPOOMOTUKOB: YaCTOTA BOSHUKHOBEHM MOOOYHBIX 9 eKTOB mpu nx mpueme
OblTa MeHblIIE, YeM MIPY MpUMeHeHn Y 1rane6o [18].

CorlacHo MeTaaHa/nn3y, 0CHOBAHHOMY Ha IaHHbIX 31 KJIIMHMYECKOT0 UCC/IeJOBAHMS, IpUeM
IPOOMOTHKOB/CMHOMOTUKOB aCCOLMMUPOBAH CO CHUYKEHVEM OKMCIIUTENBHOTO CTPECCA B BUJIE
IOCTOBEPHOTO POCTa O6IIeil AHTUOKCUITAHTHOI CIIOCOOHOCTY CHIBOPOTKY (B3BelllEHHAsI pas-
HOCTb cpepHux, BPC 54,14 mmons/m; 95% I 27,87-80,40; p<0,001), cBIBOPOTOYHOI KOHIIEH-
tpanuu rnyTaTnoHa (BPC 40,38 mxmons/m; 95% [IV1 20,72-60,03; p<0,001) n okcupa azota (BPC
3,54 mxmonb/m; 95% OV 1,73-5,34; p<0,001), yMeHblIIeHeM YPOBHSA Ma/JIOHOBOTO Jya/IbAernja
(BPC -0,45 mxmonb/m; 95% O ot -0,58 mo -0,32; p<0,001) [38].

B 2020 r. nmpepcraBieHpl pe3ynbrarel MeTaaHanusa 6 PKI (n=1551), mopreepayuBIINe CIO-
COOHOCTD IIPOOUOTHKOB JOCTOBEPHO YMEHBILATh PACIPOCTPAHEHHOCTb (OTHOCUTE/IBHBII PUCK
(OP) 0,77; 95% 111 0,68-0,87; p<0,0001), yacToTy BosHuxHoBeHus (OII 0,72; 95% 1111 0,6-0,86;
p=0,0002), cpefHI0O0 TPOJOIKUTENBHOCTH ofHOTO0 3nusona OPBU (CP -2,66; 95% OW ot -4,79
10 -0,54; p=0,01). YacToTa BOSHUKHOBEHMS I060YHBIX 3 (HEKTOB B IPYILIIE IPOOMOTIKOB OKa-
3a71ach COIIOCTABMMOJI C TAKOBOJI B rpyIe mianebo [29].

B HepaBHO ONyOIMKOBAaHHOM MeTaaHanu3e 16 KIMHMYeCKUX vccmeposanmit (n>10000) uc-
C/IeOBAIOCh BAMSHUE KUIIEYHON MIUKPOOMOTHI Ha BEPOSTHOCTD PAa3BUTHS PECIMPATOPHBIX
nHbeKnoHHbIX 3aboneBaunit (PVI3) mocpencTBoM ocu «kuuedHuK-nerkue» [7]. Ileppuanyio
KOHEYHYIO TOUKY OIIpeie/IVIIN KaK JOJII0 YYaCTHUKOB, IEPEHeCIINX Kak MUHMMYM OfVIH 31IM30]
PY3 Ha npoTspxeHuy nepuona Habmogennss. OKasanoch, 4TO IpyeM CUHOMOTIKA YMEHbIIaT
BEPOSATHOCTDb Pa3BUTUSA PecHMpaTOpPHOI maronoruu Ha 16% (95% AW 4-27%), xonudecTBo
HanueHToB, 3a6onesmnx PV3 ua 16% (95% O 5-26%). Cun6uotuku okasanuch 6onee ad-
¢dexTuBHBIMK B TpodunakTuke PVI3 y B3pociblx, 4eM y getell. VccmegoBaTenu c4uTaIOT, 4TO
CMHOMOTMKM MOTYT CTY>KUTb a/IbTEPHATUBHOI CTpaTeTyell B IOAjepXKaHUU 3[0POBbs, Tpodu-
naxktuke PU3 [7].

LlenecoobpasHoCcTh 06OTALIEH S MUIEBOTO PALMOHA IIPOOMOTUIECKYMU IIITAMMAMU JIAK-
TOOALM/IT TIOKa3aHa B PaMKax CUCcTeMaTndeckoro o63opa 39 PKV B cBs3M ¢ mOTeHUMATbHBIM
HOJIOKUTENbHBIM BIMAHMEM Ha TpodunakTuky u nedenne OPBU [39].

ITo muenuto B. Mullish u coaBr., HasHayeHMe TPOOMOTUKOB MALMEHTAM C U30BITOYHO MacCOt
TeJla VIV OXKMPEHVEM COIIPOBOXKAAETCS He TOJIBKO CHYDKEHVEM Beca 1 YTy dlleH)eM HEKOTOPBIX
MeTaboMMyecKX HapaMeTpoB, a TAK)XXe yMeHblIeHneM 4acToThl passurus OPBI Ha 27%, npu
9TOM 3¢ $eKTUBHOCTD MPOOMOTIKOB OKA3a/1aCh BBILIE Y /AL CTApIIe 45 /IeT VM YIaCTHUKOB
C MHJEKCOM Macchl Tena 230 kr/M2. OCHOBBIBasICh Ha MONTYYEHHBIX JAHHBIX, CCIIEOBATENN
CYUTAIOT L[e/IecO0OPa3HBIM Ha3HadeHue NpoOuoTukos g npodpunaktuku OPBY, a Takxke,
BO3MOXHO, 1 COVID-19 [35].

”[JOGVIOTVIKVI u 3aboneBaHun AblIXaTeJIbHbIX I'IYTEFI

ITpo6moTnKM UCHONB3YIOTCA He TONMBKO C LeNblo Nedenns unu npodunaktukyu OPBI; ak-
TYMBHO M3y4aeTcs uX 3P PeKTUBHOCTD B JIEYeHNN PasHOOOPa3HOIT peCupaTOPHOIL ITATOMOT UL,
B TOM 41iCyie ¥ OpoHxuanbHoi acTMbl (BA). OfHO 13 TOC/IEAHNX TAKMX UCCIE[OBAHMIT IIPOBEJEHO
KuTaiickumy ydersimu [21]. HecmoTpst Ha TO, 4TO IpyieM HpOGMOTHKOB He ITO3BOJIS/ CHU3UTD
puck passutyst BA (OP 0,95; 95% IV 0,82-1,11) mnu HuBenuposats ofbiuky (OP 0,99; 95% 1N
0,88-1,11), mpo6MOTHMKOTEpaNMsI ACCOLUMPOBANACD C yIy4lleHueM QyHKIINU TeTKUX U yCKope-
HUeM [OCTIDKEHN S KOHTPOIIS HaJ TedeHneM 3aboeBanus [21].

B ycnoBusx maugemun COVID-19 u pocra KomndecTBa GOMBHBIX, HY)KHAIOLIVIXCS B IPOBee-
HVM VICKYCCTBEHHOV BeHTUIALuM erkux (VIBJI), 6onbloe 3HaueHUe YAEIAOT HPOPUITAKTUKE
u nevennto VIBJI-accoummpoBaHHOI THEBMOHNM. JTOI IpobIeMe MOCBLIEHbl HECKOMTBKO
He[JaBHO ONMyO/MMKOBAHHDBIX METAaHAMN30B. B OHOM M3 HUX M3ydanach paclpoOCTPaHEHHOCTD
VBJI-accorympoBaHHOI ITHEBMOHMM Y TSKeTTOOONTBHBIX TALIEHTOB, IOy YaOIUX IPOOHOTHKY
[5]. YcTaHOB/IEHO, YTO IPOOMOTUKY IIO3BOISIOT CHU3UTD pacpocTpaHeHHOCTh VIBJI-acconnu-
posanHoit nHeBMoHMu (CP -3,75; 95% W 0,56, -0,88; p=0,002), AUTeNIbHOCTD NpeObIBAHNS
B peanumanyonHoM otaenenuu (CP -4,2; 95% IV ot -6,93 mo -0,58; p=0,02) u BHyTpuOOIH-
HuuHylo netanbHocThb (OLI 0,73; 95% U 0,54-0,98; p=0,04) 1o cpaBHeHMUIO C KOHTpoIeM [5].
B 10 xe BpeMsi HpOOMOTHKM He OKa3bIBa/Iy ZOCTOBEPHOTO BIMSIHMS Ha HPOLOIKUTETBHOCTD
cranyoHapHoro nederns (CP -1,94; 95% U ot -7,17 o 3,28; p=0,47) 1 4acTOTY BOSHMKHOBEHMU

ITIpomomxenne Ha crp. 20.
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muapen (OIII 0,59; 95% M 0,34-1,03; p=0,06). ABTOPBI 9TOr0 MCCIEFOBAHNUA HAa3bIBAIOT IIPOOUO-
TUKOTEPANNIO MHOr0ObeIaolIelT 1 HACTANBAKOT Ha IPOJO/DKEHNY ee IPIMEHEeHNs Y MaljeH-
TOB, HaxopAmuxcsa Ha VIBJI [5].

Pe3ynbTaTbl Pyroro ceTeBOro MeTaaHanu3a MoATBEPKAAI0T 3¢ PEeKTUBHOCTD IPOOMOTUKOB
B npo¢unaktuike VIBJI-acconumpoBaHHO THeBMOHUM: KoMOuHanus B. longum, L. bulgaricus
u Streptococcus thermophilus, a Tak)ke MOHOKOMIIOHEHTHBII Tpo6uoTtuk L. rhamnosus npeso-
cxopuny mane6o [16]. HasHaueHne 1po6MOTUKOB [O3BOJISIO CHU3UTD TTOKAa3aTeNnu BHYTPU-
OOBHUYHOI JIETAIPHOCTY ¥ CMEPTHOCTH B OTZE/IEHMSIX peaHumManuu [16].

ABTOpBI NHPOPMAIIOHHOTO 0630pa 1 MeTaaHa/MN3a KIMHNIECKIX MCCTeSOBAHNMIT CINTAIOT,
9TO IPOOMOTHUKIU MOTYT OBITH IIO/IE3HBIMIL B /IEIEHU PA3TNYHBIX 3a60/I€BAaHNUIT AbIXaTEIBHBIX
nyreii (6e3 yueta aTnonornu 3aboneBanus — He Tobko BA, VIBJI-acconnnpoBaHHOI THEBMO-
HIY) ¥ PEKOMEH/YIOT IIPMMEHSATD 3TY IIPENaparhl /s JIedeH st Pa3HOOOPA3HOI PeCIIMPaTOPHOI
naronoruu (puc. 4) [27].

b 44 e i

ddekTopsl Knunuyeckue
npo61oTuKoB uccnenosaHua (nogu)
TTLR3, TLR7 { CumnToMmbl
MAMP + TUPK-1 1 BupycHan Harpysxa / TUTp ¥ Pacnipoctpanertocte
>TLR2, TLRY 1 IFN-a/B TUMI-12, IFN-y 3abonesaHui
> AkTuBauyma POU TUN-10 1 AktueHocTb HK 4 AnurensHocts
> AktvBauma NF-kB + Bupyc rpunna A 1 OTBET Ha aHTMBMOTHK «>TANKECTb CUMMTOMATUKM

{ Mponyck yu4e6bl, paboTbl

Puc. 4. CymmapHble paHHble 06 3G PeKTOPHbIX MeXaHU3MaX NPO6NOTUKOB M AOKA3aTENbCTBA UX
3¢ peKTUBHOCTU Npn pecnMpaTopHbIX BUPYCHbIX MHdekuymuAax (no Lehtoranta L. et al., 2020 [27])

[Mpumeyarus: PO - pezynamopHbil akmop uHmepdepoHos, MPK-1 - 2en-1, uHdyyupyembil pemuHoesol Kuciomod,
HK - HamypanbHble Kuinepbi.

[laHHble [oKa3aTeNbHOM MeaNLIMHLI: BbIbop npobuoTnyecKoro wramma npu OPBU

[Tpo6nema Bi6Opa 3¢ dekTUBHOrO U 6€30MaCHOr0 NPOOMOTHKA SIBIAETCS elile OHUM aKTy-
aJIHBIM BOIIPOCOM, TPeOYIOIMM 4eTKOro oTBeTa. Cpeliyt pe3y/nIbTaToB 3KCIePUMEeHTaIbHBIX
Y KIVHUYECKMX MCCIeOBAHMIL, ONYONMKOBaHHBIX Ha npoTsKeHnu 2019-2021 rr. u mocBs-
I[EHHBIX IIefec000pa3HOCTY MpuMeHeHMs pobuotukos npu OPBY, cnenyer oTMeTUTSH, 4TO
Hanborbliiee KOMUIECTBO NIPOBEEHO C IPUMeHeHMeM TaKTo- U 6udunodbakTepuii.

B opHOM sKCIlepMMeHTaNIbHOM MCCIeLOBAaHUM IPOOMOTHYECKAasA CMeCh, COfepIKallan
L. rhamnosus GG, Escherichia coli Nissle 1917, VSL # 3 v e)xelHeBHO BBOJYIMasi HOBOPOXXI€HHBIM
MBbIIIaM NIepOPaNbHO K0 MHUIVMPOBAHMA PeCIUPATOPHO-CUHIMTHAIBHBIM BupycoM (PCB),
npenynpexjana BosHnKHOBeHe PCB-MHAYIMPOBaHHOTO MOPasKeHNs IETKIUX, CIOCOOCTBO-
BaJIa Pa3BUTHUIO IPOTVBOBUPYCHOTO MIMMYHMTETA 33 CYET CTUMY/IALIMM CHHTe3a UHTeppepoHa
(IFN)-B, yBennuenuio konndectsa KIIDKK, BoccraHoBNeHNI0 MUKPOOMOTHI erkux [20].

Cnioco6HOCTD L. rhamnosus GG ycunuBaTb UMMYHUTET Ye/I0BEKa B IPOTUBOCTOSHUM C pec-
M PAaTOPHBIMY BUpYCaMy MOATBepxkieHa B MeTaaHanuse 12 PKI (n=4527), ycTaHOBUBIIEM,
4TO IpYeM 3TOJ IIPOOMOTIYECKON 6aKTepUy TO3BOJIALT JOCTOBEPHO COKPATUTD JIIUTETbHOCTD
OPBI (3 PKH, n=1295, CP -0,78 gueit; 95% [IV) ot -1,46 no -0,09 [25].

MMmMmyHOMOAynupyloune cBoiictBa B oTHoeHun OPBY otmevensl y L. plantarum DR7:
BBeJI€HIE 9TOTO MITAMMa YMEHbBIIIA/IO AJIUTEIbHOCTD HasdanbHbIX npossiennit (CP 5,09 pueit;
95% JI11 0,42-9,75), vacrory OPBU (CP 0,32; 95% [111 0,01-0,63) y B3pocnbix B Bodpacte 30-60 et
10 cpaBHeHMIO ¢ miane6o. Tepanus L. plantarum conpoBoXfanach CHIDKEHIEM YPOBHS IPoO-
BOCIIA/INTENbHBIX [UTOKMHOB B I1a3Me (IFN-y, TNF-a), BBIpaskeHHOCTM OKCHIATMBHOTO CTpecca
Y POCTOM HPOTUBOBOCIIANTUTENBHBIX UUTOKMHOB (V1JI-4, VIJI-10), MopynsLueit akTMBHOCTH
T-xnerox B Bupe cHyKeHuA skcupeccun CD4 u CD8 B masme B 11,26 u 1,80 pas cooTser-
CTBEeHHO (110 cpaBHeHMIO ¢ 11aLe60) [8].

VcnaHckye yueHble yTBEep)KHAIOT, 4TO 12-HeflenbHaA Tepanus L. plantarum accounmpopaHa
C YMeHDbIIEHNEM YaCTOThI BOSHMKHOBEHMA U CTENIEHM BBIPAXKEHHOCTM CUMIITOMOB peCIypa-
TOPHBIX BUPYCHBIX MH(EKLMIL, YMC/Ia JHEV C BBICOKOJI TeMIIEpaTypoii, a TAK)XKe COKpalljeHueM
KONM4ecTBa MeJUKaMEHTOB, UCIoNb3yomuxca and nedenus OPBY, B 3,4 pasa o cpaBHeHUIO
¢ wrage6o (p=0,016) [3].

E>xenmHeBHbIIT IpyieM KOMOMHIMPOBaHHOTO IPOOMOTHKA, cocTosiBllero u3 L. plantarum HEAL9
u L. paracasei 8700:2, Ha npoTspkeHun 3 MecsneB 3¢¢eKTUBHO 3alMIIaT AeTeil B BO3pacTe
1-6 ner (n=320) ot passutust OPBV, a B cry4yae ero BOSHMKHOBEHNS JOCTOBEPHO YMEHbBIIIA/
BBIPa)XEHHOCTD Ha3a/IbHBIX CMIITOMOB B [[Ba Pa3a I10 CpaBHEHUIO ¢ mtarebo [26].

B pamMKax He60/IBIIOrO KIMHUYECKOTO MCCIeA0BaHNA JOKAa3aHO, UTO IIpUeM MYTbTUKOMIIO-
HEHTHOTO NpobuoTHKa, cofepxaero L. acidophilus LB-G80, L. paracasei LPc-G110, L. lactis
LLL-G25, Bifidobacterium animalis BL-G101, B. bifidum BB-G90, na nporsixennnu 30 gHeit
1o HavyajTa MapagoHa HO3BO/MsET YMEHBIINTD PACIPOCTPAHEHHOCTb MH(EKIMOHHBIX 3a007eBa-
HIJ BEPXHMX [IBIXaTe/IbHBIX Iy Tell IOCTIe CIIOPTYBHOTO COPEBHOBAHMIA, YTO COIPOBOXK/AETCA
CHIDKeHNeM yPOBHA IpoBocIanuTenbHoro VJI-6 cpasy mocie mapadoHa 1 poCTOM IPOTUBO-
BocmanurenbHoro VJI-10 yepes 1 yac nocne 3aBeplieHnst TOHKY [45].

B cucremarnyeckom o63ope u Mmetaananuse 9 PKJ nokasano, uto ynorpebnenue dep-
MEHTVMPOBAHHOTO MOJIOYHOTO IIPOAYKTa, CofepKaliero L. paracasei, 3SHaYNTETbHO CHIDKAET
BepOATHOCTD pa3ButnA 21 anusopa PY3 (OII 0,81; 95% M 0,66-0,98; p=0,029), nocToBepHO
yMeHbIIaeT cpefjHee KomuyecTBo anu3onoB PVI3 Ha 1 manumenra (O -0,09; 95% OM ot -0,15
1o -0,04; p=0,001); oTMedeHa TeHAEHLMSA K CHYDKEHNUI0 cyMMapHoro uncia PV3 (OP 0,91; 95%
1111 0,82-1,01; p=0,082) [37].

['pynma y4eHBIX, BHIIIOTHMBIINX SKCIIEPUMEHTaIbHOE UCCIEIOBaHNe Ha TabOpaTOPHBIX
MBIIIAX, OTMETNM/Ia CU/IbHBII MOTeHIyan B. bifidum B MORy/sIiuM ryMOpaTbHBIX I KJIETOYHBIX
MMMYHHBIX OTBETOB, MHAYKIMM cOalaHCHPOBAHHOTO MMMYHHOro otBeta Th1/Th2 mpoTns
Bupyca rpumna [31].

CremyeT OTMETUTD, YTO B HacTosAIee BpeMms mposoanTcs uccnefgoanne E-PROSPECT, nocss-
I[eHHOE y>Ke He IPOCTO ONpefeneHnio 3G QeKTMBHOCTI TPOOMOTIKA IIPU PeCIVPaTOPHOI! IaTONO-
TV, 2 9KOHOMIYECKOMY aHanu3y npumeHeHus L. rhamnosus GG B mpodumakTyKe TSOKENOl IHe-
BMOHMY U SHAOTPaxeasIbHON KOIOHU3ALVIL: OLIEHMBAIOTCA IIPAMbIE U MHAVBIIYa IbHbIe 3aTPaThl,
PacXofibl Ha IIPOBefieHNe PajyIoIOrNYecKnx / 1abopaTOPHBIX MCCIeJOBAHMIL, OIIepaTUBHBIX /
HeoIlepaTHBHBIX BMEIIaTebCTB [24]. [JaHHOe MCCTefoBaHe MOXHO CYUTATh C/IEAYOLIMM IIaroM
TI0 VICIIOTb30BAHUIO TIePOPATbHBIX IPOOYOTYKOB B JIeYeHNY 3a00/IeBaHNIT OPTaHOB AbIXaHUA.

lpo6uoTHKM ¥ BUpYCHaA auapes

Elje ofHMM TOMTYKOM K UCIIONB30BaHMIO Tpo6uoTnkos npu COVID-19 cranyu ocobeHHOCTH
nHuuuposanus u BoiBefieHnsa SARS-CoV-2, npennonaratoiue nopaxenne JKKT, passutne
IVapey 1 BbIIeeHYe BUpYca ¢ GpeKanuaMu. B To ske BpeMs IpuMeHeHNe MacCUBHOI aHTUOMOTH-
KOTepaIluy /15 ledeHn st BTOPUYHOI 6aKkTepuanpHoit Tepanun y 6onpabix COVID-19 siBisiercs
(dakTOpoM pycKa pa3BUTUs aHTUOMOTHUK-accouuupoBaHHo fuapeu (AAJl), nas nedeHus
U IpOGUIAKTUKY KOTOPOII IIMPOKO UCIIONB3YITCA IPOOUOTNYIECKIEe IPeNapaThl.

O6ocHoBaHNEM cHOPMYNIUPOBAHHON TEOPUY CTaNV JaHHBIE OKA3aTe/NTbHON MeUIVHEI,
HOATBEepK/alollyie CHOCOOHOCTh HEKOTOPBIX TPOOMOTIYECKIX IITAMMOB HUBEIMPOBATD IIPO-
ABJIeHNA BYPYCHON Ayapen. HanmpuMep, B oZHOM MeTaaHanu3e, 13ydaBiueM 3QpPpeKTUBHOCTD
L. acidophilus B npodpunakruke PVI3 y gereit (n=1740), nokazaHa CmocOOHOCTD 3TOTO MPOOHO-
THKa COKpAIaTh MPOJO/DKUTETbHOCTD fuapeu (4 PKV, n=224, CP -20,31 4; 95% W ot -27,06
o -13,57), Torpa Kak npuem L. paracasei CBA L74 He TONbKO yMeHbBIIIaI BEPOSTHOCTh BO3HMUK-
HoenuA guapen (OP 0,51; 95% [V 0,37-0,71), Ho u cHyxan puck passurus papuarura (OP 0,31;
95% IV 0,12-0,83) u mapunrura (OP 0,44; 95% 1M1 0,29-0,67) o cpaBHeHMIo ¢ mianebo [32].

B npyrom cucreMarndeckoM 0630pe 1 MeTaaHaIM3e MOFUYEPKUBACTCA aHTUMAPEITHAA aK-
TUBHOCTD IITAMMOB B. clausii, KOTOpble 3HaYMMO COKPAIAIOT IPOJO/KITENBHOCTD AUapen
(CP -9,12 4;95% I ot -16,49 1o -1,75; p=0,015), grurenprocts rocuuranusanuu (CP -0,85 pus;
95% OU ot -1,56 mo -0,15; p=0,017), HeCKOIBKO YMEHBIIAIOT YaCTOTY OLOPO>KHEHN A KUIIeYHIKa
(CP -0,19; 95% I ot -0,43 no -0,06; p=0,14) 0 cpaBHEHMIO C KOHTPOJIEM, a TAKXKE UMEIOT XO-
pouuit mpo¢uns 6esonacHocty [19].

KoHceHcyc asmaTckux aKcIepTos, chOpMyIMpOBaBIINII CIIelalbHble peKOMEeH AN
0 a'bIOBAHTHOMY IpMMeHeHuIo B. clausii (2020), pekoMeH/J0BaJI MCIIONb30BaHME TOTO HPO-
OMOTMKA B KaueCTBe BCIIOMOTATeNbHOI Tepanuy Jiis IepOpanbHOIl pernpaTaliuy Ipy OCTPOil
BUPYCHOII inapee, a Takxe fjs npodunaktuxu AAJl, nedenns Clostridium difficile-unpnynu-
poBanHoII fuapen [10]. CBexxuit MeTaaHaI13, MOATOTOBEHHBIT M. Storr u coaBT., HOAEPKU-
BaeT apexTuBHOCTD Saccharomyces boulardii u L. rhamnosus GG B npo¢punaktuke AAJT (xak
y HeTeit, Tak 1 y B3pocnbix) [42]. CormacHo peKoMeHauysM BceMIpHOIL racTposHTepoornye-
ckoit opranusanyu (WGO), npencTaBIeHHBIM B pyKoBoficTBe «[Ipo61oTuKy 1 mpeGuoTuKm»
(2017), pns nevenus u npodpunaxtviku AAJ] cnenyet ucnonb3osats L. acidophilus, L. rhamnosus,
L. reuteri, S. boulardii [17].

[TopnepxunBaloT Lie71ecooOpasHOCTDb puMeHeHus S. boulardii npu fuapee aBTOpbI MeTaaHa-
Nn3a, [JOKa3aBILe, YTO MX IpYeM II0 CPaBHEHMIO C IIaLe60 / OTCYyTCTBUEM JTedeHN) A O3BOTIAET
COKPaTUTb IPOROKUTENbHOCTD ayapen (23 PKI, n=3450, cpegane pasmruns -1,06 gus; 95%
I ot -1,32 f0 -0,79), yMEHBIINTD IPORXO/KMATENBHOCTD CTALMIOHAPHOTO JIEYeH N 10 IOBORY
octporo racrposnreputa (8 PKM, n=999, CP -0,85 gusi; 95% IOW ot -1,35 fo -0,34) u cCHU3UTD
BEpPOSATHOCTb BO3HUKHOBEHMUS JAMapen Ha 2-7-11 ieHb OomesHn [43].

COVID-19: ponb 1 MecTo NpobUOTUKOB

MexxnyHapogHble MeIMIMHCKIE 6a3bl JaHHBIX II0OKa He MOTYT OXBACTAThCA OOMBIINM KO-
4ecTBOM KIMHIYECKMX UCCTIeJOBAaHMIL, MeTaaHaIN30B, B KOTOPBIX M3y4anach 3¢ PeKTNBHOCTD
npo61oTuKoB y 60mpHbIX COVID-19; HyxXe MbI IPUBOJUM 0030p MMEIOLMXCS My OIMKaLMIL.

Bricoky1o 9¢deKTUBHOCTD IPOOMOTHKOB ¥ OCY «KUIIEYHUK-TIeTKue» B nedenyu COVID-19
nopyepkuBaioT G. d’Ettorre u coaBrT., KoTopble HasHavaay [1LIP-0MOXUTENBHBIM CTALIMO-
HapHBIM 601bHBIM COVID-19 ¢ mopaskenneM 50% merkux, ¢peOpunbHOl TeMIIepaTypoii, Hy-
JKAABLIMMCS B HEMHBA3MBHOI KMCIOPOROTEPANNY, TOTMKOMIIOHEHTHbIe IpobuoTuku [12].
Vcnonb3oBaHye Ipo6MOTMKOB UTANbIHCKIE YUeHbIe Ha3Ba/IM NIepOpaIbHOl 6aKTepuoTe-
pamnueit. bakTepuoTepanns ¢ UCIONb30BaHMEM HPOOMOTHYECKIX IITAMMOB Streptococcus
thermophilus DSM 32345, L. acidophilus DSM 32241, L. helveticus DSM 32242, L. paracasei DSM
32243, L. plantarum DSM 32244, L. brevis DSM 27961, B. lactis DSM 32246, B. lactis DSM 32247
CIIO0co6CTBOBAIA KYNVPOBAHNUIO IYape, PEMUCCHUI APYTUX CUMITOMOB IIPAKTHYECKN Y BCeX
HaI[VIeHTOB, IIPYHIMABIINX IPOOMOTYKM, IO CPABHEHMIO C OOJIBHBIMM, He OTY4aBIINMM ITH
npenapatbl. KpoMe Toro, puck pasBUTHA AbIXaTe/IbHOI HEOCTATOYHOCTI 0KA3aJICs B BOCEMb pa3
HIDKe Y aIlMeHTOB, HAXOVBIINXCSA Ha IlepopajIbHOl 6aKTepyoTepanuu. PacmpocTpaHeHHOCTD
IBIXaTeTbHON HeOCTATOYHOCTH U YPOBEHb CMEPTHOCTH NAL[IEHTOB, IIePeBefIeHHBIX B OT/E/IeHe
MHTEHCHBHOII Tepamuy 1 He MOy YaBLINX [IEPOPabHbIE TPOOUOTHKI, FOCTOBEPHO IPEBBIIIANN
TaKOBbIe ¥ OOIbHBIX, IPUHMMABIINX [07Ie3Hble 6akTepuu [12]. OCHOBBIBAsACH Ha MOTYYEHHBIX
[AHHBIX, HCCIIEHOBATENN CYNTAIOT, YTO IPOOMOTUKM CIIOCOOHBI 3HAUMTETBHO YIYUIIUTD KIN-
HIYEeCKOe COCTOsIHIE Ial[eHTOB, nHuIupoBaHHbX SARS-CoV-2 [12].

ITerrecoo6pa3HOCTD UCHOMb30BaHM s mTaMMOB Lactobacillus mpu COVID-19 nopep>xuBaior
aBTOPBI IIOAPOOHOTO TUTEPATypPHOTO 0630pa, IpefCTaBUBIINE JaHHbIE JOKA3aTeNbHON Meu-
IVHBI, HAKOIJICHHBIE Ha IIPOTXKEHNY HECKOIBKIUX JeCATUICTUI M pacKpbIBaromiye 3G QeKTus-
HOCTb YKa3aHHbIX poOMoTHYecKux mraMmoB B nedeHny OPBI [49]. OcHOBBIBasICh Ha 9TUX
HaHHBIX, S. Zrelli n coasT. (2021) npepnonaraioT ClIOCOOHOCTD TAKTOOAKTEPUIl YKPEIIATD
KJIeTOYHBII 6apbep, IpenATcTBoBaThb neHeTpanuu SARS-CoV-2 1 MopgynupoBaTh MMMYHHBII
orBerT [49].
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OpMH Y3 IIepBbIX MeTaaHa/IN30B, AaHATM3JMPOBABILINX CIIOCOOHOCTD IIPOOUOTUKOB BIUATDH
Ha mpodmnakTuky u nedeHue COVID-19, npencrasumu Z. Paknahad u coasr. (2020) [36]. Pasnenus
24 yiccnefoBaHMA Ha TPY MOATPYIIIHI (B 3aBUCYIMOCTY OT OO/IACTY IPUMEHEHUA IPOOMOTIKOB —
cokpamenye gaurenpHocTu u Tsxect COVID-19 (n=9), pacIpocTpaHeHHOCTD 3a00/IeBaHNA
(n=6), BepOATHOCTb Pa3BUTUA OCTOXKHEHNUIL, YaCTO COMPOBOXK/AIOLINX BUPYCHbIE NH(eKINMU
(n=9)), nccnepoBareny nonyunan MHoroobemasouye pesynsrarsl. Z. Paknahad u coasr. 3akiio-
YN, YTO HPYEM IPOOUOTUKOB MOXKET OBITH Lieriecoobpaset mpu nupekiyy SARS-CoV-2 u pexo-
MeHJI0Ba/IM IIpOBefieH e MpokoMaciuTabHbix PKVI 1yt mpuHATIA 000CHOBaHHOTO pelieHns [36].

B Hacrosamee Bpemsa mpoBonutca Heckonbko PKM, nsydamomux pe3ynbTaTMBHOCTD
npobuotukos npu COVID-19. B ogHOM 13 HuX /MuLiaM, HelaBHO KOHTaKkTHpoBaBiuum ¢ ITIP-
IOJIOKUTEIBHBIMIU POLCTBEHHUKAMU (3aIVIAaHMPOBAaHHOE KOMMYECTBO YYaCTHUKOB — 1132 ye-
JIOBEK), PEKOMEHAYIOT IIepOpabHO IpUHUMATD L. rthamnosus GG Ha npoTsxeHun 28 gHeir [44].
VccnepoBaTenu 0XXUAAOT HOATBEPAUTD TUIIOTE3Y, YTO IPOOUOTHK CIIOCOOEH IPEeNOTBPaTUTD
passutiie COVID-19, yMeHbIINTD TAXECTD 3a00/IeBaHNA Y Y>Ke MHPUIVPOBAaHHBIX JILI, @ TAKKe
BOCCTaHOBUTb COCTaB U (PYyHKI[MIO KMIIEYHOTO MUKpoO1oMa [44].

ITocnemoBartenyu Teopuu OCh «KUIIEYHUK-TIETKNE» MONATAIOT, YTO B YCIOBUAX HaHJEMUN
COVID-19 noxusble TIOAY, TaLVIEHTHI C OCTa6IeHHBIM MMMYHUTETOM U KOMOPOMIHON IIaTo-
noruelt (caxapHblii AuabeT 2 TUIA, apTepyaibHa s TUIIEPTOHNUA, CEPHeYHO-COCYANUCThIE 3a60Ie-
BaHNA) HYX/AI0TCA B MUHAVBYUAYAIbHOM HYTPUTUBHOM MOAAEP>KKe, B TOM YMC/Ie U B HA3HAUCHU N
IIPOOMOTUKOB KaK ¢ IPOGUIAKTUUECKONL, TaK 1 € Te4eOHOI Le/Iblo, T. K. JaHHasA Mepa [03BOJIAeT
YCUIUTD MMMYHHYIO 3aI[UTY, IIOBBICUTb COIIPOTUB/IAEMOCTb K BUPYCHBIM MH(EKIMAM, 8 TAKXKe
YCKOPUTD M 0OJIETYUTD MPOLIeCC BI3TOPOBIeHNA (PUC. 5).
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Bakuunauma ot COVID-19: Hy*KHbI MM NpobUOTUKKN?

Kamnanus no BakiyHanyy npotus SARS-CoV-2 crapToBaia 0OTHOCUTENBHO HEJJABHO, II03TOMY
IIOKa ellle HeT yOedUTeIbHbIX JaHHbIX JOKa3aTe/IbHOJ MeIMLIVHbI, OIChIBAIOLINX BIUAHME IIPO-
0110T1KOB Ha 3 ekTNBHOCTD BakiuH. OfHAKO, IPYHIMas BO BHYMAHIe Pe3y/IbTaThl CUCTEMa-
TI4Yeckoro o63opa 1 Metaananusa 9 PKV (n=623), mopTBepauBLIero ciocOOHOCTb MPOOMOTIKOB
¥ TPe6UOTUKOB YCUIMBATD UMMYHHBII OTBET IIPY MICIIO/Ib30BaHUY ITPOTUBOTPUIIO3HBIX BaKI[H
[28], MHOTVe yueHbIe OXUAAT GopMUpPOBaHNS HOTOOHOTro addekTa B oTHOmeHN COVID-19,
Beflb IIpVeM IPOOMOTUKOB/ IPEOUOTUKOB IO3BOJIAET YIYYIIUTb CEPOIPOTEKINIO B OTHOILCHUN
HINI1 (OII 1,83; 95% OV 1,19-2,82, p=0,006), H3N2 (OIII 2,85; 95% IV 1,59-5,10; p<0,001) u ypo-
BeHb cepokoHBepcun mramma B (OIII 2,115 95% [V 1,38-3,21; p<0,001) [28].

KocBeHHBIM MOATBEPXK/IEHMEM 1{elleCO0OPa3HOCTI UCIIONb30BaHM s IPOOMOTIKOB IIPY BaKIIy-
HAIJMU MOXKeT OBITb SKCIIepUMeHTaIbHasA paboTa, BbIIOTHEHHA TIO, PYKOBOACTBOM Y. Jung [22].
VccnenoBarennu 1Conb30BajIy ITaMMBI TaKTOOAKTEPUIl B Ka4eCTBE afbIOBAHTA [IPU CHHTe3e
MIPOTUBOTPUIIIIO3HBIX BaKI[VH. BBefieHe MBIIIaM OfHOJ O3Bl IIPOTUBOT PUIIIO3HO BaKI[VHBI,
cofiep>xalllell TepMUYECKM MHAKTUBYpPOBaHHbIe TaMMbl L. casei DK128, conpoBoxpanoch
0oee 3HAYMMBIM IOBbILIeHNeM ypoBHA aHTUTeN IgGl, IgG2 10 cpaBHEHMIO C IPUMEHEHNeM
06BIYHOII BaKI[MHBI. VICIIO/Ib30BaHNe YKa3aHHOTO Al bIOBAHTA O3BOJISIO JOOUTHCS yBe/IMYeH s
3¢ GeKTUBHOCTY IPOTUBOTPUIIIO3HO BAKIMHbI, COXpaHeHMsT QYHKIUM JIETKUX, IIOBbILIEHN S
K/IMPEHCa BUPYCa U3 JIETKUX, CHYDKEHUS YPOBHS IPOBOCIIA/TNTE/IbHBIX IIUTOKMHOB [22].

Takum 06pasoMm, JaHHbIE JOKA3aTeNbHOI MEJUIVHDI YOeAUTETBHO CBUIETENTbCTBYIOT O Ha-
JIMYUY IPOTUBOBOCIIA/IUTENILHOIO M MMMYHOMOJY/IMPYIOIEro OTeHI[Maa y pAfa IpoOuoTu-
4eCKMX MITaMMOB. DTH LITaMM-Clenududeckye CBOMCTBA 3apUKCUPOBAHbI U MTOATBEPKAEHbI
B TabOPATOPHBIX, IKCIIEPYMEHTANTBHbIX VM KIMHNYECKUX UCCTEJOBAHNAX B OTHOLICHNY Pas/Iny-
HBIX PecIIMpaTOPHBIX BUPYCOB, rpuiina, PCB, a Takxe orMedeHnsl y 60mbHbix COVID-19 (mpaspa,
C MeHee 3HaYMMOII JOKa3aTeabHol 6as0i) [12, 36, 44, 49].

Koga. Bo3mMorKHoe npakTu4yecKoe peweHue

OpHO 13 3aMeYaTeIbHBIX CBOJICTB Ye/I0BEYECKOr0 pa3yMa — CIIOCOOHOCTD IIPYMeHeHNU 110~
Ny4eHHBIX 3HaHUII Ha TpakTuke. ITangemusa COVID-19 BHecna pAJ, MSMeHEHMI! B JeATENbHOCTD
Bpadvell BCET0 MUPa, 3aCTaB/IAA 3a4acTyI0 Ie/iCTBOBATh PEINTE/IbHO ¥ Ha3HayaTh Ipenaparsl
ex juvantibus, NHOTIa He JOXUAAACh MyOIMKAaLUY pe3yIbTaToB MMpokoMacmrabubix PKI,
IIpaKTN4YecKuX pykoBopcTB. [lomo6Has cuTyamus CKIaibIBaeTCsA B OTHOLICHNM TPOOMOTUKOB.
MHorue y4eHble, Bpauy IPaKTUYECKOTO 3/ipaBOOXPaHEHMsI CIUTAIOT 11e1eCOOOPa3HBIM Has-
Hauatbh 601mbHBIM COVID-19 mpobnornyeckue npenaparsl. IIpuHnMas Takoe peleHne, OHNI
OKa3bIBAIOTCS Iepef; BBIOOPOM OTHOCKUTEIBHO TOT0, KaKOe CPefiCTBO Ha3HAYUTh: MOHO- MK
MIONMKOMIIOHEHTHOe? ABTOPHI CicTeMaTdeckoro o63opa 65 PKI, ananusuposasuine ad-
(beKTUBHOCTD TPOOUOTHUKOB IIPM Pa3INYHbIX 3a00/IeBAHUAX, IPULIIA K BBIBOLY, YTO Pe3y/ib-
TATMBHOCTh MOHOKOMIIOHEHTHBIX IIPOOMOTHKOB BO MHOTYX CIy4asAX 9KBUBaJI€HTHA TAKOBOI
IIOJIMKOMIIOHEHTHBIX CMeceli, I03TOMY y4YeHble PeKOMEHAYIOT BBIOOP IPOOUMOTUYIECKOTO IIPO-
IYKTa OCHOBBIBATb He Ha KOIMYECTBE MIPOOMOTUYECKUX ITAMMOB, COTEP)KAIXCA B Ipela-
parte, a Ha fokasarenbHoIt 6ase ux addexruBHOCTHM [33]. Takoro )xe MHEHNUS IPUAEPKNBAIOTCS
M. Storr u coaBT., OIy6IMKOBAaBILME CUCTEMATUYeCKIIT 0030p pe3y/IbTaTUBHOCTY IIPOOUOTUKOB
pu AA]L: ydeHble HACTAaMBAIOT Ha IPAKTIIECKOM IIPYMEHEHNH ITPOOMOTUKOB, 3P PeKTUBHOCTD

3n0pQB YKpainu

1 6€30II1aCHOCTb KOTOPBIX MOATBEPKAeHA JaHHBIMM JJOKa3aTeIbHbIX UCCIeOBAHWIA, CUCTEMA-
THYeCKUX 0030pOB, MeTaaHanmu3oB [42].

Cnenys pexomenpanusam L. McFarland [33] u M. Storr [42], mbI elije pa3 mpoaHanusupoBanu
BBILIEIIPUBEIeHHBIE CBefleHNsI; 0Ka3aI0Ch, YTO HanboblIell J0Ka3aTenbHOI 62301 B OTHO-
meHny kynuposauusa cumntomoB OPBY o6napator Takue npo6uoTnyecKkue MTaMMBI, KakK
L. rhamnosus, L. plantarum, L. acidophilus, L. paracasei, B. bifidum, B HuBeIMpoBaHUU BUPYCHOM
nuapeut - L. acidophilus, L. rhamnosus, L. reuteri, S. boulardii, B. clausii.

Cpeny MHOXeCTBa IPOOMOTIYECKUX IIPEIIapaToB, IpefCcTaBIeHHbIX Ha OTe4eCTBeHHOM ¢ap-
MaleBTIYeCKOM PhIHKe, HeOOXOIMMBIII COCTAaB IPOOMOTIIECKIX IITAMMOB COTEPXKUTCS B IOJIN-
KOMIIOHeHTHOM cuHOmotyke Onedepa (kommanns World Medicine). Kaxxpas kancyna Onedepa
COIEP>KUT JOCTATOYHOE KONMIECTBO Pa3NUIHbIX TPOOMOTUKOB: nakTobakTepuu (L. rhamnosus,
L. plantarum, L. acidophilus), budbunobaxrepuu (B. bifidum, B. longum, B. infantis), Streptococcus
thermophilus, S. boulardii, Tpe6MOTVK VHYIVMH U CYXOil SKCTPAKT LIBeTKOB POMAIIKY aIlTeYHOI!
(Kommenpuym, 2021). Yuntbias cocraB Onedepa, ero HazHaueHue 60mpHbiM COVID-19 Moxer
OBITb aCCOLIMIPOBAHO C 6OJIee JIETKMM TeueHVeM 3a00/IeBaHN A, ObICTPbIM KyNIMPOBaHUEM Pec-
HMPAaTOPHBIX CUMIITOMOB 1 HOpMay3aliell TeMIepaTypbl, CHYKeHUEM HOTPeOHOCTY B KIC-
JIOpOOTepaIiy U IpefoTBpaleHneM pa3utus VIBJI-accolunpoBaHHOl THeBMOHIM, HUBE/IN-
pOBaHMeM TracTpOIHTeponorudeckux nposasaennit nadexunn SARS-CoV-2 u AAJL. Onedepa
MOXeT UCIIONIb30BaThCsA, BEPOATHO, B cIy4aax Manuecramyu COVID-19 BblpaskeHHO fuapeett,
3a CYeT Ha/IM4VsI B ee COCTaBe TaMMOB S. boulardii, obnmajaonux BbIpaXkeHHOI aHTUAVAPEITHOM
axTuBHOCTBIO. [Ipodumakriyeckuit npyeM cuH6uoTHKa Onedepa MOXKeT ObITh peKOMEHIOBAH
HalMeHTaM, BXOAALIMM B Ipynny pucka Tsxenoro tedenusa COVID-19: moxXunbim, ManueaTaM
C 0c/mabIeHHbIM IMMYHUTETOM, KOMOPOU/HOI IaTO/MOTMe (CaxapHbIM AMabeTOM, CeppedHO-
COCYRUCTBIMY 3a00/IeBaHUAMY, [TATOIOIMel! edeH! U 1ovek). BoaMoxxHo, mpumenerne Omedepsl
LeecoobpasHo mepen NpuBKBKoit 0T SARS-CoV-2 ¢ enbio noBbIeHNn s 3¢ PeKTMBHOCTY BaKIIU-
Hauuy. ONTYMaIbHAaA [JIUTEIBHOCTD, KPATHOCTD M CXeMBI IIprieMa IIPOOMOTIKOB IIOKA ellje TOYHO
He MI3BECTHBI; OTBETHI Ha 9TU BOIIPOCHI CKPBITHI B O/IVDKaliIIeM Oy AyLieM.

IIpoT¥BOBOCIIATUTENbHBIE M UMMYHOMOJY/IMPYIOIIe CBOJICTBA HEKOTOPBIX IPOOMOTIIECKIX
IITAaMMOB CIIOCOOHBI YIYYIINTh QYHKIVIOHUPOBAHME OCY «KUIIeYHUK-TETKIe» U, BEPOATHO,
IPeoTBPATUTh pasBuTue, cMArduth TedeHrie COVID-19, noBbicuTh 3pHeKTUBHOCTD BaKIHA-
1y oT SARS-CoV-2. IIpueM mpo61oTHYecKyX MITAMMOB, Pe3y/IbTaTUBHOCTD 1 6€30I1aCHOCTD
KOTOPBIX IOATBEP)X/eHa JAaHHBIMY HOKa3aTe/bHOI MeAULIMHBI B TeYeHUM U NPOPUIaKTUKe
OPBU/muapen (L. rhamnosus, L. plantarum, L. acidophilus, B. bifidum, S. boulardii, Streptococcus
thermophilus), MOXeT OBITb PeKOMEH/IOBaH Mal[ieHTaM U3 IPYIIIbl PUCKA, @ TAK)Ke OONbHBIM
COVID-19, cOOTBeTCTBEHHO, B Ka4ecTBe POGUIaKTIIECKOTO 1/V/IM afbI0BaHTHOTO CPEfICTBA
(Onedepa). IloreHumanpuble NpenmMylnecTa npobuotuxos npu COVID-19 ewe mpegcTont
U3Y4UTh, HO €CTb BeCOMble OCHOBaHMUA UCIOIb30BATh UX B Ka4eCTBE JEIICTBEHHOTO OPY>KIA
IpOTUB HOBOTO U KoBapHOro Bpara. I[logro6no Pomeny Ponnany, ckasaBiieMy, 4To My3bIKa,
CTIOBHO JOXZIb, KaIl/IA 3a KaIUIeil IPOCauMBaeTCA B Cepilie U OKUBIAET ero, Mbl HaleeMcs
Ha >)KMBOTBOpSLIIee AeiiCTBIE TPOOUOTIUYECKIX O6aKTepUIi M UX JIelICTBEHHYIO IIPOTUBOBUPYCHYIO
aKTMBHOCTD B oTHOmeHuM SARS-CoV-2.

Cnncok nuTepaTypbl HAXOANUTCA B pefaKLmnm.
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