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AHHOTALUA

AxkmyanvHocme. [IpeicTaB/IeH aHAIN3 HAYYHBIX JAHHBIX, TOCBSIIIEHHBIX MU3MEHEHUSIM MUKPOQIOPBI POTOBOI ITOJIOCTY Ha
done COVID-19. Bupyc SARS-CoV-2, BbI3bIBAIONINI KOPOHABUPYCHYIO MHMEKIINIO, CTIOCOOEH BIMATh Ha U3MEHEeHMe COo-
CTaBa MUKPOOMOTBI IMTOJIOCTH PTa, CITOCOOCTBYSI AMCOMO3Y U MTPOrPeCCUPOBAHNIO BOCTIAIUTENbHBIX ITPOIIeCcCOB. MUKpoopra-
HM3MbI MUKPO6MOMa POTOBOJ MIOJIOCTY MOTYT ObITh MOTEHLIMATLHBIMY OMIOMapKepaMy B BOCIIPMUMYMBOCTY K MHMEKIIN
Y TSDKECTU ee TeueHMs. YCTaHOBJIEHO, UTO Y MAllMeHTOB, nepeHecix COVID-19, Ha6momaeTcst CyleCTBeHHOe CHYDKEHe
YPOBHSI CEKPETOPHOTO MMMYHOITOGY/IMHA A (IgA) B CJIIOHE M POTOBOI KUIKOCTH 110 CPAaBHEHMIO C HE GONEBIIMMU. ITU
JaHHbIE TTOAUEPKYMBAIOT HEOOXOOVMMOCTD JATbHEMIIET0 U3YIeHUST BAUSHUS KOPOHaBUPYCa HA MUKPOIKOJIOTUIO TIOIOCTYU
pTa ¥ pa3paboTKM COOTBETCTBYIOIIMX KIMHUIECKUX PeROMeHaalmii. Mamepuanst u memodst. [17s1 0630pa pOBeIeH CU-
cTeMaTnYeCKui MoncK auTepaTypsl B PubMed, Scopus, Web of Science, eLIBRARY n Google Scholar (2020-2024 rT.) ¢ KiTio-
YeBBIMM CJIOBAMM Ha PYCCKOM ¥ aHIJIMIACKOM: «MUKPOGIOpa», «II0JIOCTh pTa», «<KOBU», «<KOPOHABMPYC», «oral microbiota»,
«COVID-19» u np. PyuHOi1 TOMUCK BBITIOTHEH B MPOMWIBLHBIX KypHAJIAX U 1O CIVCKAM JIMTEPATYPbI, OTOOP M aHAIN3 UC-
TOUYHMKOB — 110 PRISMA. O630p nuTepartypsl oxBatbiBaeT mepuof ¢ 2002 mo 2024 rop, mpu 3TOM OCHOBHOE BHMMaHUeE
yIe/leHO UCCIefOBaHMsIM, IIpOBeleHHbIM ¢ Hadaia naHgemun COVID-19 B 2020 romy, HENocpenCcTBEHHO CBSI3aHHBIM C
KCEPOCTOMUYECKUM CUHAPOMOM ¥ CTOMATOJOTMUYECKUMM 3a00eBaHUSIMU. BKIIIOUEHBI OPUTMHAIbHBIE MCCIEOBAHMS,
0630pbl ¥ MeTaaHaJIM3bI C TMOJHbIM TEKCTOM M YETKUM OMMCAHMEM METOMAOB, OTPaKAIOLIVe BIMSIHME MUKPOMIOPh Ha
teueHre COVID-19 u cocTostHMe TalMeHTOB. VICK/TIOUeHbI CTaTby 6€3 TaHHbIX 0 MUKPOQIIOpe IOJIOCTH PTa, He CBSI3aHHbIE
¢ COVID-19, 6e3 moIHOro TeKCTa WK ¢ IyOoaupyomyMucs JaHHbIMU. Pe3ynsmamet. CoBpeMeHHbIe MCCIeq0BaHMs TIOKa-
3BIBAIOT, UTO KOBUAHAS MHOEKUMS IPUBOAUT K ATONIOTMYECKUM MU3MEHEHVSIM B TIOIOCTY PTa M HAPYIIA€T MUKPOOUOTY.
OTmMeuaeTcsl pOCT YOTIOBHO-TIATOTeHHbIX 6aKkTepuii (Streptococcus, Prevotella, Aggregatibacter vi ip.) TIpu OMHOBPEMEHHOM
CHIDKEHUM YMCIIA TIOJIe3HbIX MUKPOOPTaHM3MOB. HapyiieHust KacarTcst M TPMOKOBOTO KOMITOHEHTA: YMEHBIIIAeTCsT KO-
myectBo Candida n Saccharomyces spp. HekoTopble MMKpOOpPTraHU3MbI, Haripumep, Fusobacterium nucleatum, criocoO6HbBI
yCUIMBaTh MHQEKIINIO, MOBbImast 3kcrpeccuto ACE2 1 cTuMynmmpyst BOCTIA/IUTENbHBIN OTBET. VI3MeHeHMsI MUKPOOVOTHI U
CIM3UCTBIX 060mouek pra pu COVID-19 He TOMBKO YXYIUIAIOT COCTOSTHME TIOJIOCTY PTa, HO ¥ MOTYT YCUIMBAThH TEYEHUE
60se3H1. MUKPOOPTraHM3Mbl PACCMATPUBAIOTCS KaK MOTEHIIMAIbHbIE 6M1OMapKepbI /IS AMAarHOCTUKY M MOHUTOPMHTA UH-
dexuymn. 3akntoueHue. VismeHeHVSI MMKPOQIIOPBI POTOBO# ITOJIOCTH He SIBJISIIOTCS IIePBUUHBIMM ITposiBjeHus My COVID-19
¥ B OCHOBHOM CB$I3aHbI C MeIMKaMeHTO3HO Tepanueil. COVID-19 u3MeHsIeT cOCTaB CTIOHBI ¥ MUKPOGMOTBI TTOJIOCTH PTa,
YTO MOXKET BbI3bIBATb CTOMATOJIOTMYECKIME TTPOOIEMbI U BIMSITH Ha TeueHue 3aboseBaHus. HekoTopbie 6aKTepum yCUam-
BaloT MHeKuuIo (Hanpumep, Fusobacterium nucleatum), a apyrue croco6Hbl ee nonasnsTh (P. gingivalis). Mukpo6uom pra
MOYKeT CIY>KUTh Kak MapKkepoM TsikecTy COVID-19, Tak ¥ akTMBHBIM YUaCTHMKOM €ro IaToreHesa.

Kntouesvie cnosa: mukpodiopa MoioCcTu pra, KOBUAHAS MHQeKIMs, KOpOHABUPYCHAsT MHGMEKLVSI, CeKPeTOPHBI
IgA, mucbmo3 mMoNoCTH pTa
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BaazodaprHocmu: ABTOPBI 3asIBJISIIOT 06 OTCYTCTBUM BHELTHETO (GMHAHCYPOBAHMS TPY IIPOBEIEHUY UCCIeOBAHMS.
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ABSTRACT

Relevance. This review examines current evidence on COVID-19-related changes in the oral microbiota. SARS-CoV-2
may affect the composition of the oral microbial community, contributing to dysbiosis and the development of inflam-
matory changes. Accordingly, alterations in the oral microbiome may serve as potential biomarkers of susceptibility to
infection and disease severity. Previous studies have shown that patients who have recovered from COVID-19 exhibit a
significant reduction in salivary secretory immunoglobulin A (IgA) levels compared with individuals without a history
of the disease. These findings highlight the need for further investigation into the impact of coronavirus infection on
oral microecology and for the development of appropriate clinical recommendations. Materials and methods. A sys-
tematic literature search was performed in the PubMed, Scopus, Web of Science, eLIBRARY.ru, and Google Scholar da-
tabases using Russian- and English-language keywords, including “microflora”, “oral cavity”, “COVID”, “coronavirus”,
“oral microbiota”, and “COVID-19”. The review covered publications from 2002 to 2024, with particular emphasis on
studies published since the onset of the COVID-19 pandemic in 2020 that focused on xerostomia and oral diseases.
Additional manual searches were conducted in relevant journals and reference lists. Study selection and data analysis
were carried out in accordance with PRISMA guidelines. Original research articles, narrative reviews, and meta-anal-
yses with full-text availability and clearly described methodologies were included, provided they examined the role of
the oral microbiota in COVID-19 and its clinical manifestations. Studies without data on oral microbiota, unrelated
to COVID-19, lacking full-text access, or containing duplicate data were excluded. Results. Recent studies indicate
that COVID-19 is is associated with oral pathological changes and disruption of the oral microbiota. An increase in
opportunistic microorganisms, including Streptococcus, Prevotella, and Aggregatibacter, has been reported, alongside a
reduction in beneficial microbial species. Alterations have also been observed in the fungal component of the micro-
biome, with decreased abundance of Candida and Saccharomyces spp. ertain microorganisms, such as Fusobacterium
nucleatum, may exacerbate disease severity by increasing ACE2 expression and promoting inflammatory responses.
COVID-19-related changes in the oral microbiota and oral mucosal tissues not only compromise oral health but may
also contribute to greater disease severity. In this context, oral microorganisms are increasingly regarded as potential
biomarkers for infection diagnosis and monitoring. Conclusion. Alterations in the oral microbiota are not consid-
ered primary manifestations of COVID-19 and are largely attributable to medication-related effects. Nevertheless,
COVID-19 can modify salivary composition and disrupt the oral microbiome, potentially contributing to the devel-
opment of oral diseases and influencing disease progression. Certain bacterial species may enhance infection (e.g.,
Fusobacterium nucleatum), whereas others may exhibit inhibitory effects (e.g., Porphyromonas gingivalis). Overall, the
oral microbiome may serve both as an indicator of COVID-19 severity and as an active participant in its pathogenesis.
Keywords: oral microbiota, COVID-19, SARS-CoV-2, secretory IgA (SIgA), oral dysbiosis

For citation: Khamzina G.R., Kabirova M.F. Characteristics of oral microbiota alterations in COVID-19: a literature
review. Parodontologiya. 2026;31(1):19-29. (In Russ.). https://doi.org/10.33925/1683-3759-2025-1153
*Corresponding author: Gulnara R. Hamzina, Department of the Restorative Dentistry, Bashkir State Medical Uni-
versity, 3, Lenina Str., Ufa, Russian Federation, 450008. For correspondence: stomat.gkb8 @mail.ru

Conflict of interests: The authors declare no conflict of interests.

Acknowledgments: The authors declare that there was no external funding for the study. There are no individual
acknowledgments to declare.

BBEOEHUE siiee BpeMsl OnMcaHbl ciaydau npossiaenuit COVID-19
B IMOJIOCTM PTa, YTO CBSI3aHO C Ha/JIMUMeM pellellTOpPOB
ACE2 Ha KJeTKaX CAM3MUCTOI 000JOUYKM SI3bIKa, TBEP-

ooro Heba U OAPYI'UX y4aCTKOB. ITH penuernTopbl CIy>KaT

I[pu KOpoHaBMPYCHOI MHQEKIMY HEPEIKO PAa3BUBAIOTCS
OCJIOKHEeHMS B BUJle GaKTepUaTbHBIX MHQEKIM, KOTOpbIe

MOTYT CYIIECTBEHHO TOBJIUSITh Ha TSKECTh TEUEHUST OoJe3-
HU U ee ucxof. Takue nHbeKLMM 00yCIOBIEHbI MUKPOOPTa-
HM3MaMU, TIOMaJAoIIMMIU U3 BePXHUX OTHEe/I0B ObIXaTeslb-
HOIt CUCTeMBI B CUCTeMY Jierkux. CyllleCTBeHHOe 3HaueHue
B 5TOM ITIpOLiecce MMeIOT MUKPOObI, OOUTAIOLIME B ITOJIOCTHI
pTa: co CJIFOHOV OHM TIOMAJAIOT B 06JIACTh IIOTKM, OTKYIA
MIpU BJOXE CIIOCOGHBI ITPOHMKATH B OTHENbI JbIXaTeTbHBIX
yTeii. BasKHO MOMUEPKHYTh, YTO II0 YPOBHIO aybda-pas-
HOO0Opa3Ms MUKPOOMOTAa POTOBOI MOJIOCTM YCTYIIAET JIUIIb
MMKPOQJIOpe SKeTyIoYHO-KUIIIeYHOoro Tpakra [1-3]. 3mopo-
Bb€ POTOBOI1 MOJIOCTM CITIOCOOHO BIAMSITh HA PUCK BO3HUKHO-
BEeHMS aCIMpPalOHHO THeBMOHMM [2, 4-8].

PoToBas monocTh 4acTo paccMaTpuUBaeTCs KaK MHAU-
KaTop O6IIero COCTOSTHUS 3J0POBbsI UeoBeKa. B HacTo-

TOYKOI BXOAa IJIs1 BUPYCa, YTO MPUBOLUT K U3MEHEHUIO
cocTtaBa MUKPOGIOpbI POTOBO¥ mosocT [9-11].

Cumnrombl COVID-19 MoOryt mposiBasiTbCsl B pa3Hoe
BpeMS U GBITh Pe3yJIbTaTOM IIUTETbHOV UMMYHOCYIIpec-
cuu, gucbasaHca MUKPOQIOPBI UM TIOG0UYHBIX (P GheKTOB
JIEKapCTBEHHOI Tepanmu. B 3apybeKHBIX U OTE€YeCTBEH-
HBIX MCCIeIOBaHUSIX OMMCAHBI CJTy4au, KOrjaa WHGEeKIs
BbI3bIBAJIa 000CTPEHNE XPOHNYECKIX 3a00/IeBaHNUIA, TAKUX
KaK reHepaanM30BaHHbI HAPOJOHTUT Y TUHTUBUT.

LUenb paHHOro o63opa — MpoaHaIM3UPOBATh HayYHbIe
My6MKanyun, MOCBSAIeHHbIE M3MEHEHUSIM MUKPOQIIO-
pBI MOJIOCTU pTa U TOKa3aTesieil pOTOBOI XXUIKOCTU Y
nauueHTosB ¢ COVID-19.
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MATEPUAJIbI U METOLLbI

Ilyis TIOATOTOBKM CTATbY TPOBOAWJICS TIIATEIbHBIN
MOMCK HAYYHOTO MaTepuaja, Kacalouierocs mposiBJieHni
MUKpodIopbI causucToi nmonoctu pra npu COVID-19 u
UX BO3[EICTBYS Ha 0611ee COCTOSTHME 3T0POBbSI TallVeH-
TOB. [ToMCK OCYIIECTBISIICS B OTE€UEeCTBEHHBIX U MEXIY-
HapOIHbBIX TEKTPOHHbIX 6a3ax mJaHHbIX PubMed, Scopus,
Web of Science, eLIBRARY u Google Scholar B mepuon
¢ 2020 o 2024 rop, ¢ uCIoab30BaHMEeM K/IIOUEBbIX CJIOB
M X KOMOWHAUUii Ha PYCCKOM M QHIJIMIICKOM SI3bIKaX:
«MUKPO(MIOpar», <IMOJOCTb PTa», KKOBUAHAS MHDEKIMSI»,
«KOpOHaBuUpycHast nHdekius», “oral microbiota”, “oral
cavity”, “COVID-19”, “coronavirus infection”. domo-
HUTEJIbHO TIPOBOAMJICS PYYHOI TOMUCK peeBaHTHBIX
ny6uKanuii B TpOQUIbHbIX CTOMATOMOTUYECKUX U Me-
AVLMHCKUX XYpHa/IaX, a TaKXKe I10 CIIMCKaM JIMTepaTy-
pbl, IpUBEIEHHbIM B paHee HalileHHbIX CTaThsix. OTOOD
M aHaIu3 MCTOUYHMKOB BBIMOIHSIUCh B COOTBETCTBUMU C
pexkomeHnganusivmu PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses). B 0630p
BK/TIOUAJINCh OPUTMHATbHbIE MCCAEIOBAHMS, CUCTEMa-
TUdeckue 0630pbl ¥ MeTaaHAIN3bl, OMyOGIMKOBAHHBIE
Ha PYCCKOM WM AHIJIMIICKOM SI3bIKaX, C MOJHBIM TeK-
CTOM ¥ YETKUM OTIMCAHVEM METOHOMOTUM UCCIIeNOBAHMS
MUKPOOMOTHI, COflepyKallyie JaHHbIe O BIUSHUU U3MeHe-
Huit MUKpodIopsl Ha KInHMUYeckoe Teuenue COVID-19
1 06lIlee COCTOSTHYE 3[J0POBbSI MALMEHTOB. VICK/TIOUalnCh
my6MKaIvu, He comepskallue cBefeHuit 0 Mukpodiaope
MOJIOCTU PTa UK He uMemlnyue oTHoleHus: K COVID-19,
paboThl 63 MOTHOTO TEKCTA MUY C HEOCTATOYHBIM OTIV-
CaHMeM MeTOZO0B, a TAKKe IyOIMpPyIIMecs: UICTOYHUKU.

PE3VYJIbTATbDI

CoBpeMeHHbIe UCC/IeN0BaHMs BCe Yallle YKa3bIBaloT Ha
CBsA3b Mexxny uHbuuyupoBanueM COVID-19 u matonoru-
YyeCKMMU M3MeHeHUSIMU B TKaHSX ITOJIOCTU PTa, a Takke
HapylIeHUsIMU CoCTaBa ee MMKpoduiopsl. B pamkax of-
HOT'O U3 MCCIef,0BaHuii, OCHOBAaHHOIO Ha aHKeTUPOBaHUM
MalyeHToOB C MOATBepXAeHHbIM auarHo3om COVID-19
(metomom IILIP), 6bM 3a(pMKCHMPOBAHbI pa3HOOGPa3HbIe
Opa/ibHbIe MPOsIBIeHMS. B muccienqoBaHum MpUHSIIN y4a-
cTe 573 4eyroBeKa, U3 KOTOPBIX ¥ 71 (7%) ObLIY BBISIBIIEHbI
uU3MeHeHus B mosiocty pra. Hambonee pacripocTpaHeHHbI-
MU CUMIITOMaMM CTajii Kcepocromust (47,6%), HeIpUsIT-
HbIl 3amax u3o pra (10,5%) u obpaszoBanue 38 (20,4%). Y
YacTy NaluyueHToB (28,3%) Hab/m0aaI0ch COUETaHMe OTHO-
T'O WJIM IBYX YKa3aHHBIX MTPU3HAKOB [12].

Ilpyroe uccienoBaHMe, B KOTOPOM ydacTBOBaau 58
MY>XUMH 1 70 )KeHIIMH, [10Ka3a/10, YTO Ha4aJIbHbBIMU CUM-
nromamu COVID-19 vamie Bcero 6nutm Kaiienb (59,4%),
cnabocth (47,7%), muanrus (46,9%), nuxopaaka (42,2%),
rojoBHast 60ib (40,6%), a TaKKe HAPYIIEHWUST O0OHSHUS
(38,3%) n BKyca (32,8%). Kpome TOro, y naijueHTOB OT-
Medanuch 60sb B ropie (26,6%), HacMopk (26,6%) u 3a-
JIO)KEHHOCTb Hoca (22,7%). IIpu aToM 0Kosio 56% y4acT-
HUKOB COOBLIMIIN O HAMM4YMUK Kcepocromuu [13].

YCTaHOBIEHO, YTO IJiSI NMPOHUKHOBEHMUSI B KIETKY
SARS-CoV-2 cBsi3bIBaeTCs C pelerTopoM aHTMOTEeH3MH-
mpespamaroiiero gepmenra 2 (ACE2). OueBUIHO, UTO
opraHbl ¢ BbICOKOJ 3kcmpeccueii kanetkamu ACE2 ume-
10T IOTEHLMaJIbHO BBICOKUII PUCK OJIST 3apa’keHusl BU-
pycom. [ToMuMoO Jerkux, KMIIeYHMKa, cepAla U Mouek,
B KOTODBIX BbIsABIseTCs: 3Kcrpeccuss ACE2; BbICOKYIO
aKcrpeccuio hepMeHTa MOKa3bIBAIOT KJIETKYU ITUTENNS
pa3IMYHbBIX YYaCTKOB CIM3UCTONM MOJOCTU PTa U S3bIKA,
a KoimuecTBo pelienTopoB ACE2 B CAIOHHBIX Xejle3ax
6ombie, yeM B Jierkux [14]. CeKpeTOpPHBIN 3MUTeIn
CJTIOHHBIX KeJie3 SIBJSEeTCS UCTOYHMKOM OMOIOTMUeCKUX
KOMIIOHEHTOB, KPUTUYECKU 3HAUMMBIX IJi MPOHUK-
HoBeHUs1 SARS-CoV-2 B KjeTKM opraHM3Ma, BKIIOYas
peuentop ACE2 u cepuHoByio nporeasy TMPRSS2 [11].
lenetnuecknii matepuan Bupyca (PHK) moxert BbIsB-
JIATHCS B CJIIOHE ele N0 MaHudecTanuy KIMHUYeCKON
KapTUHBI, CBSI3aHHON C MOpaskeHMeM [ObIXaTeabHOI
cuctemsl [5]. [JuarHocTuyeckass TOYHOCTb BbISIBIEHMUSI
SARS-CoV-2 B obpasnax cioHbl gocturaeT 91,7% [15],
IIpU 3TOM YPOBEHb BUPYCHOM HArpys3ku B CJIIOHE MMeeT
TOJIOKUTENBbHYI0 KOPPEISLMIO C BbIPa)KeHHOCThIO CUM-
NMTOMOB 3a6osieBaHyus. Takue KIMHUYECKME TPU3HAKY,
Kak KcepocToMusi (CyXOCThb BO PTY) U pacCTPOICTBA BKY-
COBOTO BOCIPMSITHS, CBULETENbCTBYIOT O BOBJEUEHUU
TKaHel SI3bIKa ¥ CJIIOHHBIX Xeyie3 B MH(MEeKIMOHHO-BOC-
NaJIUTENbHBIN Npolecc.

HOnsa ycunenus B3aumogeiictBusi Bupyca SARS-CoV-2
¢ peuentopoMm ACE2 B KieTKax 3NUTeNNs AblXaTelbHbIX
Iy Tei 1 060HSITETbHOI 30HbI HEOOXOIVM BCIIOMOTATENb-
HbIIi KOMIIOHEHT — TPaHCMeMOpPaHHbI 6e/I0K HelpoTu-
JnH-1 (NRP1), KOTOpBIV MOBBILIAET CPOLCTBO BUPYCA K
ACE2 [16]. CymecTBeHHOe 3HauyeHMe B 3TOM IIpoliecce
umeet simepHbliit dakrop NRF2, perynupyrommii akTus-
HOCTb I'€HOB, BOBJIEUEHHBIX B aHTMOKCUIAHTHBIE U 3a-
IUTHbIE MexaHM3Mbl opranusma. NRF2 akTuBusupyer
TPAHCKPUIILMIO TeHOB, OTBETCTBEHHBIX 3a HelTpanusa-
LIMI0 TOKCMYECKUX BEIeCTB U MOAlepskaHye KIeTOYHOTO
romMeocTasa, YTO KPpUTUYHO IIPY MOAMOPTraHHBIX IOpaxke-
HUSIX, COTTPOBOKAAIONINX BUPYCHYIO MHbeKIuo [17, 18].
Kpome TOro, OH MpensiTCTByeT M3ObITOUHON CeKpeluu
BOCITJIMTENbHBIX MeIMaTOPOB, BKIKUYAsl MHTEpJIeNKu-
Hbl [L-6 1 IL-1, a Takke pa3anuHble XeMOKUHBI [17], Tem
caMbIM IIpefoTBpallas pacnaj TKaHel, KOTOpoe MpoucC-
XOJIUT 3a CUET aKTUBHBIX OPM KUCJIOPOaa, M YMEeHbIIas
BBIPaKEHHOCTH BOCHAIUTEIbHBIX peakuuii. Chiu A. A. u
COaBTOPBI NOJUYEPKUBAIOT B CBOE paboTe BaskKHYIO POJIb
NRF2 B 3amuTe TKaHei mapoJOHTa OT BOCIAJIUTEIbHBIX
Y OKUC/IUTEJIbHBIX ITOBpexaenuii [18].

ITpu kKOBUAHOV MHGEKUUM MATOJOTUYECKUE U3Me-
HeHUSI CJIM3UCTON OOOJIOUKM pTa MOTYT OBITH CBSI3a-
Hbl C HapyUeHUSIMU MUKPOUUPKYISILUUM, CXOLHBIMU
C TeMM, UTO BO3HMKAIOT MPU 3MUAEPMaJbHBIX MHOpa-
skeHUsIX [19]. B yacTHOCTH, 3TO MOKET GBbITh CBSI3AHO C
MaTOJOTUYECKUMY MU3MEHEHUSIMM, OOYCIOBIEHHBIMU
00pa30BaHMEM MHOXECTBEHHBIX BHYTPUCOCYIMUCTHIX
MukpoarperatoB [20], 4TO BefeT K HapylIeHUI0 MeCT-
HOT'O KPOBOCHAOXeHMsI, POPMUPOBAHUIO UIIIEMUYECKUX
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Y4aCTKOB M Pa3BUTUIO HEKPOTUUECKUX M3MeHeHMIt. Kak
otrmeualoT R. Gianotti u ero xomneru [21], BupycHOe
BO3/Ie/iCTBYME TIPOBOLMPYET PasBUTHE JUMQPOIUTAPHO-
ro BacKyJuTa B KanWIASPHON CETU KOXKHBIX ITOKPOBOB
M CAU3UCTBIX 000/I0UeK. ITOT BOCHATUTEIbHBIN IPO-
1lecc aKTUBUPYETCSl Upe3MepPHOI cekpelueit MmeauaTo-
pOB BOCIageHus, BKaw4Jas uHrepiaeiikuu-1 (IL-1), uH-
tepdepoH-ramma (IFN-y), pakTop HeKpoO3a OITyXOIM-a
(TNF-a), a Takke yBesiMm4eHeM paboThl KJIETOK MMMYH-
HOro orBera — ecrtecTBeHHbIX KuanepoB (NK). Taxxke
MIPOUCXOOUT TOBBIMIEHHbIN XeMOTaKCUC 303MHODUIIOB
u akTUBamus T-xenamnepoB CD4+, KOTOpble CIIOCOOCTBY-
0T CTUMYJASIIUY B-1MMGOUUTOB M MHAYUUPYIOT Oud-
depennuposky CD8+ HUTOTOKCHMUECKUX T-KJIETOK,
HalleJIeHHbIX HA NTMMMHALUI0 MHOUIMPOBAHHBIX BU-
PYCOM CTPYKTYD.

B pa6ore C. Magro et al. [22] 6bUI0 YCTAaHOBIEHO, YTO
MpU TPOMOOTEHHO¥ BaCKYJIOMATUM ITPOUCXOAUT OTIO-
>KeHMe KOMIIOHEeHTOB KomiuiemeHTa C5b-C9 (mem6pa-
HoaTakymomui komriekc) u C4d, a Takke JIOKaIM3aus
[JIMKOIIPOTEMHA BUPYCHOTO IPOUCXOXKIEeHUS (S-0eyoK)
COVID-19. Takum 06pa3oM, MOBpPEXIEHNE TKAHEN SIB-
JeTcsl pe3ylabTaTOM CJIOXHOTO B3aMMOZENCTBUS He-
CKOJIBKMX IaTOreHeTUUYeCKMX MexaHu3MoB [19].

Pap ucciemoBaHMii [eMOHCTPUPYET BAUSHME Tepe-
HeCeHHOI KOpOHaBMpYCHast MHMEKIMSI HA TTOKa3aTeNln
BPOXAEHHOTO MMMyHUTeTa. Tak, ObIJIO MMOKa3aHO, YTO
Y PEeKOHBAJIECLIEHTOB uyepes [Ba Mecslia I0cie Iepe-
HeCeHHOJi KOPOHABUPYCHOM MHOEKIINM KOHIIeHTpaIus
CEeKpPeTOpPHOro MMMYHOIIOOyniuHa A sIgA Gblia Gosee
yeM B [IBa pa3a HIXe, YeM Y 3[I0POBBIX He MHOUIMUPO-
BaHHBIX N06poBosbies (p < 0,05) [23]. Bbuto MoKa3aHo
TaKXXe, YTO CHMOKeHME KOHIleHTpauuu sIgA compspkeHO
C TSIKECTbI0 KIMHUYECKOTO TeYeHUsT MHPEeKIUN: caMble
HU3KME TTOKa3aTeau ObLIM 3aperMCTPUPOBAHBI Y ALV -
eHTOB ¢ Tspkenoit dopmoit COVID-19 [24]. AHanoruy-
Hble pe3yabTaThl, XapaKTepu3ylliye CHUXeHEe YPOBHS
sIgA moc/ie TepeHeceHHOI KOPOHAaBMUPYCHON MHpEK-
LMu, pencTaBiaeHsl B paborax Manbiniesa M. E., Illse-
uoB M. M., Nopmanumsunn A. K. [25, 26].

Hamnporus, B pabore Komuanosoit H. 3. 1 Manaxk T. H.
(2021) mokaszaHo, UTO AJUTE/bHOE MPUCYTCTBUE BUPY-
ca SARS-CoV-2 B opraHmsme CIIOCOOCTBYET MOBBIIIE-
HUIO KOHLleHTpauuu SIgA B pOTOBOI >xupkoctu [27].
VY nmauueHToB, nepeHecmnx COVID-19, uccnemoBarenu
BBISIBUJIM YMEPEHHYI0 CTAaTUCTUUECKM 3HAUMMYK0 OT-
puULIaTeNbHYI KOPPEISIUUI0 MeXAy YpoBHeM SIgA B
POTOBOJ XXUAKOCTU U MPOAOIKUTETbHOCTHIO peadbuim-
TalMOHHOrO nepuoga nocie (r =-0,50, p < 0,001), a Tak-
ke YMepeHHYIO0 IOJIOKUTENbHYI0 KOPPEISIUI0 MeXIY
ypoBHeM SIgA U IIMTeNbHOCThIO 3a60meBanus (r = 0,30,
p < 0,001). CylecTBeHHOE U CTATUCTUYECKM 3HAUMMOE
MOBBIIIEHME YPOBHS CEKPETOPHOTO IgA oTMeuanocs yxke
Ha cebMOIl NeHb 3a00/€BaHNSI, IPU ITOM POCT COXpa-
Hsics 7o 30 mHs 1edyeHusi. B uHTEpBase OT OOHOTO A0
Tpex Mecs1eB KOHLeHTpauus sIgA XoTs U He pocia, HO
3HAYMMO IIpeBbIlIajga MMoKa3aTeau KOHTponsl. B nuHa-
MMKe peabuIuTal Uy B Iepuoj; OT TPEX [0 IeCTU Mecs -

1eB U Oojiee MIECTY MeCSIeB OTMeUaJioCh CTaTUCTUYe-
CKU 3HAuMMOe CHIVDKeHMe YPOBHS SIgA, KoTopoe cTano
COIIOCTaBMMBIM C JAHHBIMMU KOHTDPOJIbHOV IPYIIIIHI.

06 uurubupyiomem BausHuu Bupyca SARS-CoV-2
Ha MOoKa3aTeny BPOKIEHHOTO MMMYHUTETa CBUAETENb-
CTBYIOT De3y/bTaThbl CJIeAywollero ucciaenosanus [28].
JIuzouum SIBJASIETCST TUAPOIUTUYECKUM (epMEHTOM,
oIpeJie/iseMbIM B CJIIOHE, CJIe3HOI XUIOKOCTU, B CeKpe-
Tax ObIXaTeJbHbBIX IyTei U UTPAIOIINM 6apbePHYIO POJIb.
Brlsio MOKa3aHo, YTO aKTUMBHOCTb JAM30LIMMa B POTOBOI
KUIAKOCTU peKoHBasieciieHToB COVID-19, mo cpaBHeHMIO
CO 3/I0POBBIMM JOGPOBOJIbLIAMMU, CYIIIECTBEHHO CHIKAET-
Csl, XapaKTepu3ysl Hef,OCTaTOYHOCTb 3TOrO 3B€Ha BPOXK-
JeHHOr0 MMMYHUTeTa. YMeHblIeHye aKTUBHOCTU JIU30-
I[Ma B MOCTKOBUAHBIN MEPUOI MOXKET CITOCOGCTBOBATD
TIOBBIIIEHNIO YAaCTOThl BOSHUKHOBEHMSI MHGPEKIMOHHBIX
Y BOCITQ/JIMTENbHBIX [IPOLECCOB B ITOJIOCTH pTa [29].

Mukpo6uoTa TOJIOCTH PTa SBJSETCS BTOPBIM TI0 Be-
JUYMHE U CJIOXKHOCTYU COOOIIECTBOM ITOCTE KUIIEUHOTO
B opraHusMe yejoBeka [3, 30]. Bupychl crioco6HbI U3-
MEHSITh COCTaB MMKPOOMOTHI, oboraiiasi ee raToreHa-
MM, CIIOCOOCTBYIOIIMMM Pa3BUTUIO BTOPUYHOI OakTe-
puanbHOM WHPEKUUM, NPOrpecCUpPoBaHMUI0 TeUeHUS
3aboneBaHus U gucbakrepnosy [32]. Mukpo6uora mo-
KeT CHUXAaTh BEPOSITHOCTb MHOUIMPOBAHUSI BuUpYyca-
mu. B o63ope J. K. Pfeiffer et al. mpuBoasiTcs maHHbIe,
IIOJyUYeHHble Ha CTEPUJIbHBIX MBIIIAX, CBULETEIbCTBY-
I0I[Mie O TOM, UTO OTCYTCTBME MUKPOOMOTHI MOBBINIAET
BOCIPUMMUMBOCTD K BUpycy rpuria A, Kokcaku B. Kpo-
Me TOTO, MUKpPOOMOTa MOKET BbIpabaThIiBaTh MeheH3u-
Hbl — MEeNTUIbI, CBS3bIBAIOIIME BUPUOHBI aJleHOBUpYyCa
U orpaHmMuMBamlue permkauuio [31]. B To xe Bpe-
MSI HEKOTOpble GaKkTepuu, KOJOHU3UPYIOLI[MEe BepXHUE
IbIXaTelbHble IyTU, MPEINSITCTBYIOT MHOUIMPOBAHUIO
SARS-CoV-2, 1 CHMKEHME TOMy/ISuM 3TUX 6aktepuit
CIIoCco6CTBYeT TsKeCTU MHbeRuu. OgHUM U3 TIpefn-
CTaBUTeNell KOMMEHCATbHBIX OaKTepuit SIBISIETCS TUII
Proteobacteria. TlonaramT, YTO yMEHbIIEHNE TIOITYJISI-
IUU 3TUX TPAMOTPULIATETbHBIX OaKTePUil Y TOXWMIBIX
nwogeit, Ipy KypeHUM yBeauuMBaeT BOCIPUMMUUBOCTD
BEPXHUX AbIXaTeNbHBIX ITyTel K BUPYCHO MHMEKIUU U
pervIMKanuu, yTsikesssi TeueHue 3aboneBaHus [33].

Bbbisio mpoBefeHO ucciefOBaHME COCTaBa MUKPO-
6MOTbI POTOBOI TOJIOCTM MAIMEHTOB, GOJIBHBIX KOPO-
HaBupycHoit uHekmumeit [30]. UccnenoBaHue MMUKPO-
6uoma y 39 MmaiueHTOB C MOJIOKUTETbHBIM Ma3KOM U3
HocornoTku Ha COVID-19 nokasano 3HaYMTeNbHBIN
mucbasaHC B COOTHOIIEHMM 6aKTepuaabHBIX POMIOB,
MpeICTABISIOMNX HOPMaAbHYIO (HII0PYy POTOBOI TOJIO-
ctu: yBenmueHue Streptococcus, Veillonella, Prevotella,
Lactobacillus v gp. u cHmwkenue Rothia, Haemophilus,
Parvimonas, Fusobacterium u Gemella spp. Pogpl Entero-
coccus u Enterobacter BBISIBASIIUCH TOJNIBKO Y OOJMbHBIX,
YTO MOXET YKasblBaThb HA UX POJb B BOCIHPUMMUUBO-
ctu K SARS-CoV-2 B KauecTBe MUKPOOHBIX MapKepoB.
3HaueHus anbda-pa3sHooOpas3suss MUKPOOUOTHI Y KOPO-
HaBUPYCHBIX GOJNIbHBIX GbLIM CYLIECTBEHHO HVIKE, UeM Y
3gopoBbix jull (p = 0,01), mpuuem mMexpy anbda-pas-
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HOOOpa3ueM U KIMHUYECKUMU CUMIITOMaMM OOTbHBIX
¢ Tskenoii ¢dopMoii 3aboneBaHMsT Obula OOHApYXeHa
OTpuULIATeNbHAasl KOPpesiLiMOHHas CBs3b (T = -0,431, p =
0,006). M1cbuo3, BOSHUKAIOUIMI B MOJOCTU pPTa OOJIb-
HbIX KODOHAaBMPYCHONM WHG}EKINEN, COMPOBOKAAICS
pocToM IrpuOKOBOIi PpakIMy OpaJibHOTO MUKpPOOGMOMa.

B uccinemoBanuu, nposemeHHom CrapukoBoit E. B.
C Kojuleramu, GbUIM TMpOaHaAM3UPOBAHbI MaHHbIe 156
MMallMeHTOB C J1abopaTOpPHO MOATBEPKIEHHOI MHDEK-
uueii SARS-CoV-2 ¥ KIMHMYECKUMMMU TPOSIBIEHUSIMU
COVID-19. PesynpTaTsl MOKasaiu, YTO CyIleCTBEHHbIE
TOpakeHUsI JIeTKUX CBSI3aHbI C MPUCYTCTBUEM OIIpefe-
JIEHHBIX TI0C/Ie0BATENbHOCTEN, OTHOCSILIUXCS K rpaM-
TOJIOKUTENbHBIM GakTepusim KinaccoB Bacilli u Clos-
tridia, Bkiouass mpencraBurteneit poga Mogibacterium.
IMaHHBII MUKPOOPraHK3M, paHee OOHapY>KeHHBIN y Ta-
IIMEHTOB C PeCcrnupaTOpPHbIMU MHOEKIMIMM, MTPOSIBUI
MIPOBOCIIAJIUTENIbHYI0O aKTMBHOCTh B YCJIOBMSX in vitro,
YTO MOATBEPXAaeTcsl JaHHbIMU uccaenoBanHus [8]. Co-
[JIaCHO HaIlIMM JAaHHBIM, C BBICOKOJ CTeeHbI0 TTopaske-
HUS JIeTKUX aCCOLMMPOBAH psf MOCIeq0BaTelbHOCTEN,
OTHOCSIIMXCSI K TPAMIIOJIIOKUTEIbHBIM (UPMUKYTAM
KimaccoB Bacilli u Clostridia, B 4nuciie KOTOPBIX ITOC/IEI0-
BaTeabHOCTU pona Mogibacterium. JIjist [TaHHOTO MUKPO-
OpraHM3Ma, paHee BBIJIEJSIBLIETOCS M3 00Pa3I0B Maly-
€HTOB C PecrnupaTOPHbIMU MHOEKIUIMY, B HeJaBHEM
MccaeN0oBaHUM TOKaszaHa MpOBOCHAMUTeNbHAs aKTUB-
HOCTb in vitro [9].

B kauecTBe 6MoMapKkepoB SARS-CoV-2 MOTYT BBICTY-
NaTh ¥ MUKPOOPraHM3MBI ITOJ0CTY pTa. Tak, B ucciaeno-
BaHUM, MpoBeeHHOM Z. Ren et al. [35], 6p110 MpoaHa-
JIN3UPOBAHO 392 ob6bpasma 3yOHOTO HajeTa. ABTODPBI C
MICIIOJIb30BaHMEM aJITOPUTMAa «CJIyUYaiiHbINi JIeC» BbISIBU-
JIV HECKOJIBKO MapKepOB MUKPOOUOTHI TIOJIOCTYU PTa, Ta-
Kux kak TM7, Haemophilus, Actinomyces, Prevotella, Ori-
bacterium u Fusobacterium, ciocCO6HBIX crienmduuecku
UmeHTUuGUIMpoBaTh mainueHToB ¢ COVID-19 13 mMacchl
06c/IeOBaHHbIX.

MuxrpoopraHu3mMbl OpaabHOM MUKPOGIOPEI MOTYT
OKa3blBaTh M CUHEPreTUYecKyl DOJb B IIPOrpeccupo-
BaHuM SARS-CoV-2. OgHMM 13 TakuX NpeacTaBuTenein
MMKPOOGUOTBI SIBJISIETCSI TIAPOJOHTOMATOTeHHasl TIpa-
MoTpuiaTenbHass Oakrepust Fusobacterium nucleatum,
obHapyxkuBaemasi TakXe B [IbIXaTeIbHBIX IMYTSIX U B
SKeTYIOYHO-KUIIeYHOM TpakTte [36]. O6HapykeHO, YTO
KyJIbTYpajabHbIi cyniepHaTaHT Fusobacterium nucleatum
MHIAYyLMpOBaa nosbilieHne skcnpeccun ACE2 B snure-
JIManbHBIX KJETKaxX [bIXaTeJbHBIX IyTell ueloBeKa U
BBICBOOOXIEHME IIPOBOCIIAJIMTENbHBIX IUTOKMHOB IL-6
u IL-8. TakuM 006pasoM, aKTUBALMs I1apOJOHTOINATO-
reHHOJ (yIopsI U MOBbIIeHNe comepkauus F. nucleatum
MOKeT cIioco6¢TBOBaTh MHpUIMpoBaHuio SARS-CoV-2
" mporpeccupoBaHuio uHGpekun [4]. B nccrenoBanum
L. Bao et al. [40] aHanu3upoBanu 37 Ma3KoB U3 3eBa
(28 maumenTtoB ¢ COVID-19 n 9 3m0pOBBIX aMUI]) Me-
togamu [IlIP B peasbHOM BpeMeHUM U METAareHOMHOTO
cekBeHMpoBaHusl. 3HaueHus1 —ACt (3HaueHue, IPSIMO
MPOMOPLUVOHAIbHOE KOJMUECTBY 1IeJIeBOi 6akTepuu B

maske 3eBa) ajst Fusobacterium nucleatum y nmaiueHTOB
¢ COVID-19 BapbsupoBanuch ot -9,03 go 16,52, a y 310-
poBBIX — OT 2,78 mo 3,50. 3naueHme ~ACt y moAaTBepsK-
IeHHbIX cayyaeB COVID-19 (6,33 = 5,47) 6b1710 3aMeTHO
BBIIIIE, YeM Y 340pOBIX jinil (0,12 £ 3,77) (P < 0,05), uTO
o3HayaeT, yTO obunue Fusobacterium nucleatum y mio-
el ¢ KOBUAHOM MHPEKIMEN ObIJI0O 3HAUMTEIBHO BBIIIIE,
yeM Yy 3[0pOBbIX MallMeHTOB. BupycHasi Harpyska B
Ma3Kax M3 IVIOTKM MalMeHTOB C KOBUIHO MHGpEKIMeii
yKa3bIBaeT Ha MOJIOXUTENIbHYIO IMHEIHYI0 KOPPEeISLUI0
C pacmpoCTpaHeHHOCTbIO Streptococcus pneumoniae,
Streptococcus thermophilus, Acinetobacter baumannii u
Streptococcus constellatus (p < 0,05).

HampoTuB, MMKPOOpPraHM3Mbl POTOBOJ IOJOCTU
MOTYT OKa3bIBaTh MHTMOUPYIOIIEe NeiicTBMe Ha MHGM-
LIMpOBaHMe U TsoKecThb 3aboneBanuss COVID-19. Bouto
3aMeYeHO, YTO 6aKkTepuaabHble (PaKTOPbI, MPUCYTCTBY-
I0lMe B cynepHaTaHTax P. gingivalis, 3aMeTHO MHTUOU-
PYIOT JIEHTUBUPYCHBIE BEKTOPBI, IICEBIOTUNIMPOBAHHBIE
cnaiikoBeIM 6esnikoM SARS-CoV-2 [33, 41]. ITomyuyeHbl
3KCIlepMMeHTa/lbHble JaHHble, yKa3blBalolue Ha 3a-
MIUTHYIO posib caxubaktepuit (TM7) OT BOCTIAJIUTEIbHO-
ro TOBpeXAeHMs, BbBI3BAHHOTO, B UaCTHOCTH, IMapOAOH-
TOMATOreHHbIMM GakTepusiMu [42].

OnuTenuanbHble KJIETKU [bIXaTeIbHBIX IyTei Jier-
KUX SIBJSIIOTCSI OCHOBHBIMM KJIETKAMM-MUIIEHSIMU JIJIST
nHperuunu SARS-CoV-2. IlapomoHTa/lbHbIE TaTOTEHBI,
obHapyXeHHbIe B JIETKUX NAMEHTOB C OIPeeIeHHbIMU
pecnupaTopHbBIMYU 3a0607€BaHUSIMU, MOTYT UTPATh POJIb
B MHGUIIMPOBaHUM KIeTOK Jerkux SARS-CoV-2 [43, 44].
IMosToMy rpymnma ucciaemoBaTeseil Moj PyKOBOACTBOM
Bontempo [41] Biusinue dakropos P. gingivalis Ha uH-
dbuiMpoBaHye KJIETOK JIETKUX, UCIIOAb3YS JIMHUIO STTU-
TeauaabHbIX KJIETOK omyxonau jerkux H838, cBepxsk-
crpeccupytomyio ACE2, B KauecTBe KIeTOK-MUIIeHe.
PesynbTaThl MCCIeR0BaHUS II0OKA3a/IM, YTO CyllepHATaH-
ol P. gingivalis B KoHUleHTpauunu 2% u 4% oT 0611ero
obbeMa cpembl MHTMOMPOBaAM MHGEKIMIO ITPUMEPHO
Ha 50%. B 11eJ10M 3TM MCC/IeTOBaHNSI BUPYCHOTO VHTU-
6upoBaHUS yOeIUTeIbHO CBUIETENbCTBYIOT O TOM, UTO
P. gingivalis cekpetupyeT (GpaKkTOpbI, CIOCOOHBIE MHTU-
6upoBath uHpekuuo SARS-CoV-2, omocpeaoBaHHYIO
CITaiikOBBIM GEJIKOM.

OBCYXXAEHUE

UccnenoBanusi, MocBsilieHHble u3yueHuwo COVID-19
(SARS-CoV-2), BBIIBWIN, UTO M3MEHEHMSI B MUKpOdIiope
POTOBOJI MONOCTM HE OTHOCSTCS K MEPBUYHBIM MPOSIB-
JIleHMsIM 3a60eBaHNs, HECMOTPS Ha TO, UTO POTOBAs II0-
JIOCTb CAY>KUT OGHMUM U3 OCHOBHBIX ITyTeli MPOHUKHOBE-
Hust uHexkuum [45-47]. Xapakrep mopasxkeHuit B MTOJOCTU
pTa B 3HAUUTETbHON CTelleHM 0OYCIOBIeH NIPUMeHsIeMOoii
MeIyKaMeHTO3HOI Tepamnueii [45]. [Ipu 3TOM gaHHbIe 1O-
pakeHMs] He KOPPenupyoT C OUHAMMUKON KIMHUYECKO-
ro TeyeHUs] 6OJNIe3HY, BKIIOYAS] CTAOUU BbI3OPOBIIEHMUS,
MIPOTrpeCcCUpPOBaHMS, CTEIIEHD TSKECTY COCTOSIHUS, @ TAKKe
HaJIM4uue kanob 1 o6IuX CUMIITOMOB [27, 28].
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B pamkax wucciemoBaHMI, MOCBSILEHHBIX IOCTE]-
ctBusM COVID-19, 6p110 OIpeneneHo, YTO MoKa3aTeln
CJIIOHBI MOTYT M3MEHSTHCSI, YTO HETAaTMBHO BAMSIET Ha
ee GpU3MOIOTUYECKNE CBOICTBA U B KOHEUHOM UTOTE Ha
COCTOSIHME CTOMATOJIOTMYECKOTO 3MI0pOBbs. Y JIOnelt,
repeHecInX KOPOHABUPYCHYIO MHGEKLNI0, Haboma-
eTCsl CHU)KeHMe CeKpeLVy CIIOHbBI, a TaKKe HapylleHue
ee Guoxmmmueckoro cocrasa [27, 28]. JlaHHbIe Hapy-
IIeHUS MOTYT CIIOCOGCTBOBATh BO3HMKHOBEHUIO CYXO-
CTU CIAU3UCTON pPTa, TUIIEPUYBCTBUTEIBHOCTU 3YOOB,
BOCHAJNUTENbHBIM IIpOIleccaM B MapoOfoOHTEe U APYTUM
MaTOJOTUSIM, CBSI3AHHBIM CO CTOMAaTOJOTMYECKMMMU 3a-
6oneBaHMsIMMU. TakKMM 00pasoM 0COOYI0 aKTyaJbHOCTH
npuobpeTaeT MCC/IeIOBaHME JIOKATbHBIX MEXaHM3MOB
MMMYHHO 3allIUThI, B TOM YMCJIe MPOIecCOB, IPOUCXO-
ISUIMX B TIOJIOCTU PTa B Mepuoy, Ioc/ie epeHeceHHOro
COVID-19, c uenbio pa3paboTku 3GhPeKTUBHBIX TPOdU-
JIaKTUYECKUX U TepaneBTUYeCKMUX IMOAXOLO0B, YTO Tpe-
6yeT Mocyieqyouiero yriaybiaeHHOro usydenus [23, 24].

Kpome toro, nudexuyus COVID-19 BbI3bIBa€T CTATHU-
CTUYECKM 3HAaUYMMOE IOBBIIIEHNEe YPOBHSI CEKPETOPHO-
ro uMMyHorto6yanHa A (sIgA) un aktuBHOCcTU BAITHA-
amMuiasbl B POTOBOJ KUAKOCTH, IPU 3TOM aKTUBHOCTH
HelTpoUIbHOI 37acTasbl CHUKAETCS TNPUMEPHO B
10 pas (p < 0,001). Ilocie ycTpaHeHUsT BUpycCa U IIPO-
BeIeHUSI COOTBETCTBYIOLIEH peabwiuTanuyu ypOBEHb
sIgA craTuUcTHMUYeCKM 3HAUMMO YMEHbIIIAeTCs, JOCTUTas
3HAUEeHMI, XapaKTepHbIX [OJ1 KOHTPOJIbHOJM TPYIIIbI.
HccnemoBaHus mokasaiu, UTO CHUKeHMe YpOBHS SIgA
Hab/II0aeTcs B TeueHMe peabuiInTalMoOHHOrO repuoa,
KOTODBIN MPOAO/IKAETCS OT YeThIPEX 0 LIeCTU MecsIeB
(p = 0,006). Yepes ueTbipe Mecsiia Mocjae MepeHeceHHO-
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ro 3aboneBaHus okasarenu sIgA B pOTOBOII KUIKOCTHU
MIPUXOJST B HOPMY U CTaHOBSITCSI COTIOCTaBMMBI C JTaH-
HBIMM KOHTPOJIBHO rpymisl (p > 0,05) [27].

AHanu3 nuTepaTypbl NOATBEPXKOAeT TECHYIO CBS3b
MEXAY COCTOSTHMEM MMUKPOOMOTHI MOJIOCTY PTa U KOPO-
HaBUPYCHOM MHpeKIMeli. Y nanyeHToB ¢ COVID-19 BbI-
SIBJIEHBI 3HAUUTEIbHbBIE M3MEHEHMS B COCTaBe OPaJIbHOM
MMKPOOGMOTHI, BK/IIOUASl yBeIMYEHME IpPeICcTaBUTeNeii
pomos Streptococcus, Veillonella, Prevotella, Lactobacil-
lus v gpyrux mo cpaBHEHUIO CO 3J0POBOY KOHTPOJIb-
Ho¥ rpynmnoi. Ponel mukpooprannsmoB Enterococcus
u Enterobacter uMeIOTCS TOTBKO y ALIMEHTOB C KOBU/I -
HOJi MHdeKIMel, YTO JaeT pacCMaTpuBaTh UX KakK IO-
TeHIMaJbHble HEMHBAa3YBHbIE 6MOMapKePbl BOCIIPUMM-
YMBOCTU K KOPOHaBUpycHoM nHbexuun [7, 30, 41].

Oco06bIlt MHTEpeC MpeNCTaBseT IMOBbIIIEHHOE CO-
Ioepskanue Fusobacterium nucleatum, accOuMMpoOBaHHOE
C ToBbIlIeHHO 3kcnpeccueii ACE2 B snuTenmnanabHbIX
KJIeTKaX JbIXaTe/bHbIX ITyTell 4eJioBeKa U BbICBOOOXKe-
HJMEeM [IPOBOCHANUTENbHBIX UUTOKMHOB IL-6 n IL-8 [4, 6,
37,40]. OTu jaHHble MOTYT YKa3blBaTh Ha CUHepreTuye-
CKyI0 posb B nporpeccupoBanunu COVID-19. HanpoTtus,
cynepHaTtaHTbl Porphyromonas gingivalis ceKpeTUpymoT
dakTopbl, crtoco6HbIe MHTMOUPOBATHh MHDeKIMI0 SARS-
CoV-2, ortocpe0BaHHYIO CIIa/IKOBBIM OesikoM [41].

3AK/TIOYEHUE

Takum 06pa3oM, COCTOSIHME MMUKPOOMOMA IOJIOCTU
pTa MOXKET He TOJbKO OTpaykaTh CTEIIEHb TSKeCTu 3a60-
JieBaHMS, HO ¥ aKTMBHO y4acTBOBATh B MaTOreHese, Kak
ycunuBasi MHGEKIUIo, Tak u mofasisis ee [30, 44].

tion. Journal of Dental Research. 2020;99(8):989.

https://doi.org/10.1177/0022034520918518

6. Nardelli C, Gentile I, Setaro M, Di Domenico C, Pinch-
era B, Buonomo AR, et al. Nasopharyngeal Microbiome
Signature in COVID-19 Positive Patients: Can We Defini-
tively Get a Role to Fusobacterium periodonticum? Fron-
tiers in Cellular and Infection Microbiology. 2021;11:625581.

https://doi.org/10.3389/fcimb.2021.625581

7. Liu J, Liu S, Zhang Z, Lee X, Wu W, Huang Z, et al.
Association between the nasopharyngeal microbiome
and metabolome in patients with COVID-19. Synthetic
and Systems Biotechnology. 2021;6(3):135-143.

https://doi.org/10.1016/j.synbio.2021.06.002

8. CrapukoBa EB, l'aneea I0C, AngpeeB [IH, Coko-
noB ©C, ®enopos [IE, MaHonoB AU, n gp. CocTaB MUKPO-
6MOTBI POTOIVIOTKM Y MAI[MEHTOB C THEBMOHMEN pa3yiny-
HOJ1 CTeIIeHY TSDKECTU, BbI3BaHHOI BUpycoMm SARS-CoV-2.
Tepanesmuueckuii apxue. 2022;94(8):963-972.

https://doi.org/10.26442/00403660.2022.08.201780

9. Zou X, Chen K, Zou J, Han P, Hao ], Han Z. Single-
cell RNA-seq data analysis on the receptor ACE2 ex-
pression reveals the potential risk of different human
organs vulnerable to 2019-nCoV infection. Frontiers in

ﬂ NAPOAOHTOMOTMS | PARODONTOLOGIYA

2026;31(1)



OB30P | REVIEW

Medicine. 2020;14(2):185-192.

https://doi.org/10.1007/s11684-020-0754-0

10. Hoffmann M, Kleine-Weber H, Schroeder S, Kriiger N,
Herrler T, Erichsen S, et al. SARS-CoV-2 Cell Entry De-
pends on ACE2 and TMPRSS2 and Is Blocked by a Clinical-
ly Proven Protease Inhibitor. Cell. 2020;181(2):271-280.e8.

https://doi.org/10.1016/j.cell.2020.02.052

11. Tonora AC, Kamunosa TA, Ineiigep OB, Bosor-
skaauH A, lllep6ak CI. ITaToreHe3 HavYaJabHBIX CTaIMIA
Tsokenoit popmer COVID-19. KnuHuueckas npakmuxa.
2021;12(2):83-102.

https://doi.org/10.17816/clinpract71351

12. AbuBakr N, Salem ZA, Kamel AHM. Oral manifes-
tations in mild-to-moderate cases of COVID-19 viral
infection in the adult population. Dental and Medical
Problems. 2021;58(1):7-15.

https://doi.org/10.17219/dmp/130814

13. Biadsee A, Biadsee A, Kassem F, Dagan O, Masar-
wa S, Ormianer Z. Olfactory and oral manifestations of
COVID-19: Sex-related symptoms — a potential pathway
to early diagnosis. Otolaryngology-Head and Neck Sur-
gery. 2020;163(4):722-728.

https://doi.org/10.1177/0194599820934380

14. Herrera D, Serrano J, Roldan S, Sanz M. Is the oral
cavity relevant in SARS-CoV-2 pandemic? Clin Oral In-
vestig. 2020;24(8):2925-2930.

https://doi.org/10.1007/s00784-020-03413-2

15.ToKK, Tsang OT, Yip CC, Chan KH, Wu TC, Chan JM,
et al. Consistent Detection of 2019 Novel Coronavirus in
Saliva. Clinical Infectious Diseases. 2020;71(15):841-843.

https://doi.org/10.1093/cid/ciaa149

16. Cantuti-Castelvetri L, Ojha R, Pedro LD, Djanna-
tian M, Franz J, Kuivanen S, van der Meer F, et al. Neuro-
pilin-1 facilitates SARS-CoV-2 cell entry and infectivity.
Science. 2020;370(6518):856-860.

https://doi.org/10.1126/science.abd2985

17. Olagnier D, Farahani E, Thyrsted J, Blay-Cadanet J,
Herengt A, Idorn M, et al. SARS-CoV2-mediated suppres-
sion of NRF2-signaling reveals potent antiviral and anti-
inflammatory activity of 4-octyl-itaconate and dimethyl
fumarate. Nature Communications. 2020;11(1):4938.

https://doi.org/10.1038/s41467-020-18764-3

18. Chiu AV, Saigh MA, McCulloch CA, Glogauer M. The
Role of NrF2 in the Regulation of Periodontal Health and
Disease. Journal of Dental Research. 2017;96(9):975-983.

https://doi.org/10.1177/0022034517715007

19.Sachdeva M, Gianotti R, Shah M, Bradanini L, Tosi D,
Veraldi S, et al. Cutaneous manifestations of COVID-19:
Report of three cases and a review of literature. Journal of
Dermatological Science. 2020;98(2):75-81.

https://doi.org/10.1016/j.jdermsci.2020.04.011

20. Manalo IF, Smith MK, Cheeley ], Jacobs R. A der-
matologic manifestation of COVID-19: Transient livedo
reticularis. Journal of the American Academy of Derma-
tology. 2020;83(2):700.

https://doi.org/10.1016/j.jaad.2020.04.018

21. Gianotti R, Zerbi P, Dodiuk-Gad RP. Clinical and
histopathological study of skin dermatoses in patients af-

fected by COVID-19 infection in the Northern part of Italy.
Journal of Dermatological Science. 2020;98(2):141-143.
https://doi.org/10.1016/j.jdermsci.2020.04.007

22. Magro C, Mulvey JJ, Berlin D, Nuovo G, Salva-
tore S, HarpJ, et al. Complement associated microvascu-
lar injury and thrombosis in the pathogenesis of severe
COVID-19 infection: A report of five cases. Translational
Research. 2020;220:1-13.

https://doi.org/10.1016/j.trs1.2020.04.007

23. Woppanumsunau AK, Mansimes ME, IlBe-
uoB MM. Koppekiius MMMYHHBIX OUCHYHKILUI B IMO-
JIOCTU pTa Y JIofeit, epeHecunx HOBYI0 KOPOHABUPYC-
Hyto uHdexuynio COVID-19. HHcmumym cmomamonozuu.
2022;(3):54-57. Pexxum mocTyma:

https://www.elibrary.ru/item.asp?id=49483804

24. 3ansumneBa MB, Pammpgosa ®M, HypysoBa 3A, A6-
nykagbsipoBa MY, Mupaxmenosa HH. [lokasaTenu Bpox-
JEeHHOro (IM30umuM) U afanTuBHOTO (SIGA) mMmMyHKUTeTa
B cmoHe 60sbHBIX COVID-19. Teopemuueckast u kauHuue-
ckas meduyuna. 2022;(2):90-93. Pexxum mocrymna:

https://www.elibrary.ru/item.asp?id=48657974

25. MasnsimieB ME, [lIBenroB MM, Mopaaunimsuau AK.
IMOCTKOBMUAHBIN CUHAPOM: 0COGEHHOCTM MOATOTOBKYU K
IeHTaJTbHOM MMIUIAaHTaUuu. 300posve — 0CHO8A Ueno-
8eueck0z0 nomeHyuana: npobaemsl U nymu ux peuleHus.
2022;17(2):845-852. Pexkum fmocTyra:

https://www.elibrary.ru/item.asp?id=53851035

26. lIBenoB MM, Maneiues ME, NopmanumBumm AK.
BO3MOKHOCTM OTeYeCTBEHHBIX MHAVBUIYATbHBIX CPECTB
yXOZa 3a MOJMOCThIO PTa B YCTPaHEHUY CTOMATOIOTMUECKUX
TIPOSIBJIEHNIH TTOC/IEICTBIIT HOBOI KOPOHABUPYCHOM MH(DEK-
vy COVID-19. Meduyurckuti angpasum. 2022;(2):25-29.

https://doi.org/10.33667/2078-5631-2022-2-25-29

27. KomuanoBa HO, Manak TH, Oxynnu BK. CocTos-
HMe GMONOrMYecKO CUCTEMBI TOJIOCTH PTa y MalMeH-
ToB mnocie COVID-19. CospemenHHass cmomamonozus.
2021;(1):54-58. Pexxum mocTyma:

https://www.elibrary.ru/item.asp?id=44930163

28. Cateiro EA, bakynuu UT, Jiumuua All. Uegekc ru-
TMEeHbI TIOJIOCTU PTa U HEKOTOPbIe TOKA3aTeN POTOBOIA
SKUKOCTY Y TIAIMEHTOB C TMOCTKOBUAHBIM CUHIPOMOM
MpU UCTIONb30BAHUM PA3JIMYHBIX 3YOHBIX macT. [lapo-
donmonozus. 2021;26(4):301-307.

doi: 10.33925/1683-3759-2021-26-4-301-307

29.Surna A, Kubilius R, Sakalauskiene ], Vitkauskiene A,
Jonaitis ], Saferis V, et al. Lysozyme and microbiota in
relation to gingivitis and periodontitis. Medical Science
Monitor. 2009;15(2):CR66-73. Pexxum qoCTyTIa:

https://pubmed.ncbi.nlm.nih.gov/19179970/

30. Soffritti I, D'Accolti M, Fabbri C, Passaro A, Man-
fredini R, Zuliani G, et al. Oral Microbiome Dysbiosis Is
Associated With Symptoms Severity and Local Immune/
Inflammatory Response in COVID-19 Patients: A Cross-
Sectional Study. Frontiers in Microbiology. 2021;12:687513.

https://doi.org/10.3389/fmicb.2021.687513

31. Pfeiffer JK, Sonnenburg JL. The intestinal microbiota
and viral susceptibility. Frontiers in Microbiology. 2011;2:92.

https://doi.org/10.3389/fmicb.2011.00092

2026;31(1)

MNAPOLOHTONOIMNA | PARODONTOLOGIYA



OB30P | REVIEW

32. Lynch SV. Viruses and microbiome alterations.
Annals of the American Thoracic Society. 2014;11 Suppl
1:557-60.

https://doi.org/10.1513/AnnalsATS.201306-158MG

33. Honarmand Ebrahimi K. SARS-CoV-2 spike gly-
coprotein-binding proteins expressed by upper respira-
tory tract bacteria may prevent severe viral infection.
FEBS Letters. 2020;594(11):1651-1660.

https://doi.org/10.1002/1873-3468.13845

34.ChenY,ChenZ,GuoR,ChenN,LuH,HuangS§, et al.
Correlation between gastrointestinal fungi and varying
degrees of chronic hepatitis B virus infection. Diagnostic
microbiology and infectious disease. 2011;70(4):492-498.

https://doi.org/10.1016/j.diagmicrobio.2010.04.005

35. Ren Z, Wang H, Cui G, Lu H, Wang L, Luo H, et al.
Alterations in the human oral and gut microbiomes and
lipidomics in COVID-19. Gut. 2021;70(7):1253-1265.

https://doi.org/10.1136/gutjnl-2020-323826

36.Dessi A, Bosco A, Pintus R, Orru G, Fanos V. Fuso-
bacterium nucleatum and alteration of the oral microbi-
ome: from pregnancy to SARS-COV-2 infection. Eur Rev
Med Pharmacol Sci. 2021;25(13):4579-4596.

https://doi.org/10.26355/eurrev_202107_26251

37. Brennan CA, Garrett WS. Fusobacterium nuclea-
tum - symbiont, opportunist and oncobacterium. Na-
ture Reviews Microbiology. 2019;17(3):156-166.

https://doi.org/10.1038/s41579-018-0129-6

38. Bao L, Zhang C, Lyu J, Yan C, Cao R, Pan M,
et al. Beware of pharyngeal Fusobacterium nucleatum
in COVID-19. BMC Microbiology. 2021;21(1):277.

https://doi.org/10.1186/s12866-021-02336-6

39. Bontempo A, Chirino A, Heidari A, Lugo A,
Shindo S, Pastore MR, Madonia R, et al. Inhibition of
SARS-CoV-2 infection by Porphyromonas gingivalis and
the oral microbiome. Microbiology Spectrum. 2024 Oct
3;12(10):e0059924.

https://doi.org/10.1128/spectrum.00599-24

40. Chipashvili O, Utter DR, Bedree JK, Ma Y, Schul-
te F, Mascarin G, et al. Episymbiotic Saccharibacteria
suppresses gingival inflammation and bone loss in mice

REFERENCES

1. Leonov G.E., Starodubova A.V. The role of oral mi-
crobiota in the development of gastrointestinal diseases.
Effective pharmacotherapy. 2025;21(22):68-76 (In Russ.).

https://doi.org/10.33978/2307-3586-2025-21-22-68-76

2.Mojon P. Oral health and respiratory infection. Jour-
nal of the Canadian Dental Association. 2002;68(6):340-
345. Available from:
https://pubmed.ncbi.nlm.nih.gov/12034069/
3.CaselliE, Fabbri C,D'Accolti M, Soffritti I, Bassi C, Maz-
zacane S, et al. Defining the oral microbiome by whole-ge-
nome sequencing and resistome analysis: the complexity
of the healthy picture. BMC Microbiology. 2020;20(1):120.
https://doi.org/10.1186/s12866-020-01801-y

4. Takahashi Y, Watanabe N, Kamio N, Yokoe S, Su-

zuki R, Sato S, et al. Expression of the SARS-CoV-2 Re-

through host bacterial modulation. Cell Host and Mi-
crobe. 2021;29(11):1649-1662.e7.

https://doi.org/10.1016/j.chom.2021.09.009

41. Ganesan SM, Peter TK, Withanage MHH, Boksa F,
Zeng E, Martinez A, et al. COVID-19 associated oral and
oropharyngeal microbiome: Systematic review and me-
ta-analysis. Periodontology 2000. 2024;94(1):603-626.

https://doi.org/10.1111/prd.12489

42. Merenstein C, Liang G, Whiteside SA, Cobian-
Giiemes AG, Merlino MS, Taylor L], et al. Signatures of
COVID-19 Severity and Immune Response in the Respi-
ratory Tract Microbiome. mBio. 202;12(4):e0177721.

https://doi.org/10.1128/mBio.01777-21

43. Amorim Dos Santos J, Normando AGC, Carvalho da
Silva RL, De Paula RM, Cembranel AC, Santos-Silva AR,
et al. Oral mucosal lesions in a COVID-19 patient: New
signs or secondary manifestations? International Jour-
nal of Infectious Diseases. 2020;97:326-328.

https://doi.org/10.1016/j.ijid.2020.06.012

44. Reis VP, Bezerra AR, Maia ABP, Marques LC,
Conde DC. An integrative review of oral manifestations
in patients with COVID-19: signs directly related to
SARS-CoV-2 infection or secondary findings? Interna-
tional Journal of Dermatology. 2022;61(3):278-290.

https://doi.org/10.1111/ijd.15881

45. Kenarkoohi A, Maleki M, Safari T, Kaffashian MR,
Saljoughi F, Sohrabipour S. Angiotensin-Converting En-
zyme 2 Roles in the Pathogenesis of COVID-19. Curr Hy-
pertens Rev. 2021;17(3):207-216.

https://doi.org/10.2174/1573402116666200810134702

46. MakenonoBa l0A, Ilopoiickuit CB, 'aBpukosa JIM,
Adanacwesa OIO. [IposiBnenme 3a60eBaHmit CIU3UCTON
IIOJIOCTU pTa y 60/IbHBIX, HepeHeciux COVID-19. Becm-
Huk Boal'MY. 2021;(1):110-115.

https://doi.org/10.19163/1994-9480-2021-1(77)-110-115

47. Avais LS, Pacheco EC, Gomes LPOZ, Baldani MH,
Martins CM, Waldman EA, et al. Oral Manifestations in the
Post COVID-19 Condition: A Systematic Review With Me-
ta-Analysis. Reviews in Medical Virology. 2025;35(4):e70057.

https://doi.org/10.1002/rmv.70057

ceptor ACE2 and Proinflammatory Cytokines Induced
by the Periodontopathic Bacterium Fusobacterium nu-
cleatum in Human Respiratory Epithelial Cells. Interna-
tional Journal of Molecular Sciences. 2021;22(3):1352.

https://doi.org/10.3390/ijms22031352

5.Xu],LiY, Gan F,Du Y, Yao Y. Salivary Glands: Po-
tential Reservoirs for COVID-19 Asymptomatic Infec-
tion. Journal of Dental Research. 2020;99(8):989.

https://doi.org/10.1177/0022034520918518

6. Nardelli C, Gentile I, Setaro M, Di Domenico C,
Pinchera B, Buonomo AR, et al. Nasopharyngeal Microbi-
ome Signature in COVID-19 Positive Patients: Can We De-
finitively Get a Role to Fusobacterium periodonticum? Fron-
tiers in Cellular and Infection Microbiology. 2021;11:625581.

https://doi.org/10.3389/fcimb.2021.625581

NAPOAOHTOMOTMS | PARODONTOLOGIYA

2026;31(1)



OB30P | REVIEW

7. Liu J, Liu S, Zhang Z, Lee X, Wu W, Huang Z, et al.
Association between the nasopharyngeal microbiome
and metabolome in patients with COVID-19. Synthetic
and Systems Biotechnology. 2021;6(3):135-143.

https://doi.org/10.1016/j.synbio.2021.06.002

8. Starikova E.V., Galeeva Ju.S., Andreev D.N., Soko-
lov Ph.S., Fedorov D.E., Manolov A.l., et al. Composi-
tion of the oropharyngeal microbiota in patients with
COVID-19 of different pneumonia severity. Therapeutic
archive. 2022;94(8):963-972 (In Russ.).

https://doi.org/10.26442/00403660.2022.08.201780

9. Zou X, Chen K, Zou J, Han P, Hao ], Han Z. Single-
cell RNA-seq data analysis on the receptor ACE2 ex-
pression reveals the potential risk of different human
organs vulnerable to 2019-nCoV infection. Frontiers in
Medicine. 2020;14(2):185-192.

https://doi.org/10.1007/s11684-020-0754-0

10. Hoffmann M, Kleine-Weber H, Schroeder S, Kriiger N,
Herrler T, Erichsen S, et al. SARS-CoV-2 Cell Entry De-
pends on ACE2 and TMPRSS2 and Is Blocked by a Clinical-
ly Proven Protease Inhibitor. Cell. 2020;181(2):271-280.e8.

https://doi.org/10.1016/j.cell.2020.02.052

11. Golota A.S., Kamilova T.A., Shneider O.V., Volog-
zhanin D.A., Sherbak S.G. Pathogenesis of the initial
stages of severe COVID-19. Journal of Clinical Practice.
2021;12(2):83-102 (In Russ.).

https://doi.org/10.17816/clinpract71351

12. AbuBakr N, Salem ZA, Kamel AHM. Oral manifes-
tations in mild-to-moderate cases of COVID-19 viral
infection in the adult population. Dental and Medical
Problems. 2021;58(1):7-15.

https://doi.org/10.17219/dmp/130814

13. Biadsee A, Biadsee A, Kassem F, Dagan O, Masar-
wa S, Ormianer Z. Olfactory and oral manifestations of
COVID-19: Sex-related symptoms — a potential pathway
to early diagnosis. Otolaryngology — Head and Neck Sur-
gery. 2020;163(4):722-728.

https://doi.org/10.1177/0194599820934380

14. Herrera D, Serrano J, Roldan S, Sanz M. Is the oral
cavity relevant in SARS-CoV-2 pandemic? Clin Oral In-
vestig. 2020;24(8):2925-2930.

https://doi.org/10.1007/s00784-020-03413-2

15.ToKK, Tsang OT, Yip CC, Chan KH, Wu TC, Chan JM,
et al. Consistent Detection of 2019 Novel Coronavirus in
Saliva. Clinical Infectious Diseases. 2020;71(15):841-843.

https://doi.org/10.1093/cid/ciaal49

16. Cantuti-Castelvetri L, Ojha R, Pedro LD, Djanna-
tian M, Franz J, Kuivanen S, van der Meer F, et al. Neuro-
pilin-1 facilitates SARS-CoV-2 cell entry and infectivity.
Science. 2020;370(6518):856-860.

https://doi.org/10.1126/science.abd2985

17. Olagnier D, Farahani E, Thyrsted ], Blay-
Cadanet ], Herengt A, Idorn M, et al. SARS-CoV2-me-
diated suppression of NRF2-signaling reveals potent
antiviral and anti-inflammatory activity of 4-octyl-ita-
conate and dimethyl fumarate. Nature Communications.
2020;11(1):4938.

https://doi.org/10.1038/s41467-020-18764-3

18. Chiu AV, Saigh MA, McCulloch CA, Glogauer M. The
Role of NrF2 in the Regulation of Periodontal Health and
Disease. Journal of Dental Research. 2017;96(9):975-983.

https://doi.org/10.1177/0022034517715007

19.Sachdeva M, Gianotti R, Shah M, Bradanini L, Tosi D,
Veraldi S, et al. Cutaneous manifestations of COVID-19:
Report of three cases and a review of literature. Journal of
Dermatological Science. 2020;98(2):75-81.

https://doi.org/10.1016/j.jdermsci.2020.04.011

20. Manalo IF, Smith MK, Cheeley ], Jacobs R. A der-
matologic manifestation of COVID-19: Transient livedo
reticularis. Journal of the American Academy of Derma-
tology. 2020;83(2):700.

https://doi.org/10.1016/j.jaad.2020.04.018

21. Gianotti R, Zerbi P, Dodiuk-Gad RP. Clinical and
histopathological study of skin dermatoses in patients af-
fected by COVID-19 infection in the Northern part of Italy.
Journal of Dermatological Science. 2020;98(2):141-143.

https://doi.org/10.1016/j.jdermsci.2020.04.007

22.Magro C, Mulvey J], Berlin D, Nuovo G, Salvatore S,
Harp J, et al. Complement associated microvascular in-
jury and thrombosis in the pathogenesis of severe CO-
VID-19 infection: A report of five cases. Translational
Research. 2020;220:1-13.

https://doi.org/10.1016/j.trs1.2020.04.007

23. lIordanishvili A.K., Malyshev M.E., Shvetsov M.M.
Correction of immune dysfunction of the oral cavity in
people who have sufferered a new coronavirus infec-
tion COVID-19. The Dental Institute. 2022;(3):54-57
(In Russ.). Available from:

https://www.elibrary.ru/item.asp?id=49483804

24. Zalyalieva M.V., Rashidova F.M., Nuruzova Z.A.,
Abdukadyrova M.U., Mirakhmedova N.N. Indicators of
innate (lysozyme) and adaptive (SIGA) immunity in the
saliva of patients with COVID-19. Theoretical and clini-
cal medicine. 2022;2:90-93 (In Russ.). Available from:

https://www.elibrary.ru/item.asp?id=48657974

25.Malyshev ME, Shvetsov MM, Iordanishvili AK. Postcoid
syndrome: features of preparation for dental implantation.
Health is the basis of human potential: problems and ways to
solve them. 2022;17(2):845-852 (In Russ.). Available from:

https://www.elibrary.ru/item.asp?id=53851035

26. Shvetsov M.M., Malyshev M.E., Iordanishvili A.K.
Possibilities of domestic individual oral care products in
eliminating dental manifestations of the consequences
of a new coronavirus infection COVID-19. Medical al-
phabet. 2022;(2):25-29 (In Russ.).

https://doi.org/10.33667/2078-5631-2022-2-25-29

27. Kolchanova N.E., Manak T.N., Okulich V.K. The
state of the biological system of the oral cavity in pa-
tients after COVID-19. Sovremennaya stomatologiya.
2021;(1):54-58 (In Russ.). Available from:

https://www.elibrary.ru/item.asp?id=44930163

28.Satygo E.A., Bakulin I.G., Limina A.P. Oral hygiene
and oral fluid indices in patients with post-COVID syn-
drome using different kinds of toothpastes. Parodon-
tologiya. 2021;26(4):301-307 (In Russ.).

doi: 10.33925/1683-3759-2021-26-4-301-307

2026;31(1)

MNAPOLOHTONOIMNA | PARODONTOLOGIYA



OB30P | REVIEW

29. Surna A, Kubilius R, Sakalauskiene ], Vit-
kauskiene A, Jonaitis ], Saferis V, et al. Lysozyme and
microbiota in relation to gingivitis and periodontitis.
Medical Science Monitor. 2009;15(2):CR66-73.

https://pubmed.ncbi.nlm.nih.gov/19179970/

30. Soffritti I, D'Accolti M, Fabbri C, Passaro A, Man-
fredini R, Zuliani G, et al. Oral Microbiome Dysbiosis Is
Associated With Symptoms Severity and Local Immune/
Inflammatory Response in COVID-19 Patients: A Cross-
Sectional Study. Frontiers in Microbiology. 2021;12:687513.

https://doi.org/10.3389/fmicb.2021.687513

31. Pfeiffer JK, Sonnenburg JL. The intestinal microbiota
and viral susceptibility. Frontiers in Microbiology. 2011;2:92.

https://doi.org/10.3389/fmicb.2011.00092

32.Lynch SV. Viruses and microbiome alterations. Annals
of the American Thoracic Society. 2014;11 Suppl 1:S57-60.

https://doi.org/10.1513/AnnalsATS.201306-158MG

33. Honarmand Ebrahimi K. SARS-CoV-2 spike gly-
coprotein-binding proteins expressed by upper respira-
tory tract bacteria may prevent severe viral infection.
FEBS Letters. 2020;594(11):1651-1660.

https://doi.org/10.1002/1873-3468.13845

34.ChenY, Chen Z, Guo R, Chen N, Lu H, Huang S, et al.
Correlation between gastrointestinal fungi and varying
degrees of chronic hepatitis B virus infection. Diagnostic
microbiology and infectious disease. 2011;70(4):492-498.

https://doi.org/10.1016/j.diagmicrobio.2010.04.005

35.Ren Z, Wang H, Cui G, Lu H, Wang L, Luo H, et al.
Alterations in the human oral and gut microbiomes and
lipidomics in COVID-19. Gut. 2021;70(7):1253-1265.

https://doi.org/10.1136/gutjnl-2020-323826

36. Dessi A, Bosco A, Pintus R, Orru G, Fanos V. Fuso-
bacterium nucleatum and alteration of the oral microbi-
ome: from pregnancy to SARS-COV-2 infection. Eur Rev
Med Pharmacol Sci. 2021;25(13):4579-4596.

https://doi.org/10.26355/eurrev_202107_26251

37. Brennan CA, Garrett WS. Fusobacterium nuclea-
tum - symbiont, opportunist and oncobacterium. Na-
ture Reviews Microbiology. 2019;17(3):156-166.

https://doi.org/10.1038/s41579-018-0129-6

38. Bao L, Zhang C, Lyu J, Yan C, Cao R, Pan M,
et al. Beware of pharyngeal Fusobacterium nucleatum
in COVID-19. BMC Microbiology. 2021;21(1):277.

https://doi.org/10.1186/s12866-021-02336-6

39. Bontempo A, Chirino A, Heidari A, Lugo A,
Shindo S, Pastore MR, Madonia R, et al. Inhibition of
SARS-CoV-2 infection by Porphyromonas gingivalis and

CBEAEHUA Ob ABTOPAX

ABTOp, OTBETCTBEHHBII1 3a CBSI3b C peJaKknyen:

Xam3uHa I'ynipHapa PuHaToBHA, KaHOIUAAT MeOu-
IMHCKUX HayK, aCCUMCTEHT Kadedpbl TepameBTUYECKO
CTOMATOJIOTUM BalIKMPCKOTO TOCYAapCTBEHHOTO Mei-
LIMHCKOTO YHUBepcuTeTa, Yda, Poccuiickast @emepaiinst

Iis nmepenucku: stomat.gkb8 @mail.ru

ORCID: https://orcid.org/0009-0004-0889-6216

the oral microbiome. Microbiology Spectrum. 2024 Oct
3;12(10):e0059924.

https://doi.org/10.1128/spectrum.00599-24

40. Chipashvili O, Utter DR, Bedree JK, Ma Y, Schul-
te F, Mascarin G, et al. Episymbiotic Saccharibacteria
suppresses gingival inflammation and bone loss in mice
through host bacterial modulation. Cell Host and Mi-
crobe. 2021;29(11):1649-1662.e7.

https://doi.org/10.1016/j.chom.2021.09.009

41. Ganesan SM, Peter TK, Withanage MHH, Boksa F,
Zeng E, Martinez A, et al. COVID-19 associated oral and
oropharyngeal microbiome: Systematic review and me-
ta-analysis. Periodontology 2000. 2024;94(1):603-626.

https://doi.org/10.1111/prd.12489

42. Merenstein C, Liang G, Whiteside SA, Cobian-
Giiemes AG, Merlino MS, Taylor L], et al. Signatures of
COVID-19 Severity and Immune Response in the Respi-
ratory Tract Microbiome. mBio. 202;12(4):e0177721.

https://doi.org/10.1128/mBio.01777-21

43. Amorim Dos Santos J, Normando AGC, Carvalho da
Silva RL, De Paula RM, Cembranel AC, Santos-Silva AR,
et al. Oral mucosal lesions in a COVID-19 patient: New
signs or secondary manifestations? International Jour-
nal of Infectious Diseases. 2020;97:326-328.

https://doi.org/10.1016/j.ijid.2020.06.012

44. Reis VP, Bezerra AR, Maia ABP, Marques LC,
Conde DC. An integrative review of oral manifestations
in patients with COVID-19: signs directly related to
SARS-CoV-2 infection or secondary findings? Interna-
tional Journal of Dermatology. 2022;61(3):278-290.

https://doi.org/10.1111/ijd.15881

45. Kenarkoohi A, Maleki M, Safari T, Kaffashian MR,
Saljoughi F, Sohrabipour S. Angiotensin-Converting En-
zyme 2 Roles in the Pathogenesis of COVID-19. Curr Hy-
pertens Rev. 2021;17(3):207-216.

https://doi.org/10.2174/1573402116666200810134702

46. Makedonova Yu.A., Poroisky S.V., Gavrikova L.M.,
Afanasyeva 0.Y Manifestation of diseases of the oral
mucosa in patients who have had COVID-19. Vestnik
VolGMU. 2021;1(77):110-115 (In Russ.).

https://doi.org/10.19163/1994-9480-2021-1(77)-110-115

47. Avais LS, Pacheco EC, Gomes LPOZ, Baldani MH,
Martins CM, Waldman EA, et al. Oral Manifestations
in the Post COVID-19 Condition: A Systematic Re-
view With Meta-Analysis. Reviews in Medical Virology.
2025;35(4):e70057.

https://doi.org/10.1002/rmv.70057

Ka6uposa Mmasayma day3ueBHa, JOKTOD Meau-
UMHCKUX HayK, mpodeccop, MPOpeKkTop MO CTpaTeru-
YeCcKOMY pasBUTUIO BalIkMpcKoro rocygapcTBEHHOIO
MeIOUIIMHCKOTO YHUBepcuTeTa, Ya, Poccuiickas deme-
panus

Insa mepenucku: kabirova_milya.ru

ORCID: https://orcid.org/0000-0002-0372-8617

NAPOAOHTOMOTMS | PARODONTOLOGIYA

2026;31(1)



OB30P | REVIEW

INFORMATION ABOUT THE AUTHORS

Corresponding author:

Gulnara R. Hamzina, DMD, PhD, Assistant Profes-
sor, Department of the Restorative Dentistry, Bashkir
State Medical University, Ufa, Russian Federation

For correspondence: stomat.gkb8 @mail.ru

ORCID: https://orcid.org/0009-0004-0889-6216

Milyausha F. Kabirova, DMD, PhD, DSc, Professor,
Vice-Rector for Strategic Development, Bashkir State
Medical University, Ufa, Russian Federation.

For correspondence: kabirova_milya.ru

ORCID: https://orcid.org/0000-0002-0372-8617

Bkiag aBTOpOB B paGoTy. Bce aBTOpPBI MOATBEPK-
AT COOTBETCTBME CBOErO0 aBTOPCTBA MEXIYHapoOZ-
HbIM Kputepusim ICMJE, a Takke COTIaCHbI IPUHSITh Ha
cebsT OTBETCTBEHHOCTD 32 BCe acIeKThl paboThl: Xam3u-
Ha I.P. - pa3paboTka KOHLIeNMINY, KypMpOBaHNe JaHHbIX,
(dhopManbHbBI aHATU3 TAaHHBIX, TTPOBEIEHNE UCCTe0Ba-
HMSI, pa3paboTKa MeTOLOJIOTMM, BaIUIALMS pe3yiabTa-
TOB, HaMKUCcaHMe YepHoBMKa pykonucyu; Kabuposa M.®. -
aIMVHUCTPATUBHOE DPYKOBOICTBO MCCIEOBATENIbCKUM
IIPOEKTOM, IIPeAOoCTaB/lIeHMe PeCypCcoB IJIs1 IIPOBeLeHUs
MCCIeOBaHMs, HAy4YHOe PYKOBOACTBO, HallMCaHMe PYKO-
MNUCY — pelleH3MPOBaHMe U pelaKTUPOBaHNe.

IMocmynuna / Article received 02.10.2025
Iocmynuna nocne peyeHauposarus / Revised 13.11.2025
IMpunama k ny6nukayuu / Accepted 25.12.2025

Authors’ contribution. All authors confirm that
their contributions comply with the international
ICMJE criteria and agree to take responsibility for all
aspects of the work: G.R. Khamzina — conceptualization,
data curation, formal analysis, investigation, method-
ology, validation, writing — original draft preparation;
M.F. Kabirova — project administration, resources, su-
pervision, writing - review & editing.

D ]

POCCUINCKAS

MAPOZOHTOSIOMMYECKAS
ACCOLMALINS

Poccuiickaa MapogoHTonornyeckasa Accouunauus (PMA)
peanusyeT pa3NnyHbie NPOEKTbl, HarpaBJ/ieHHbIe HAa pa3BUTHE OTeYEeCTBEHHON Hay4yHOWl
W NpaKTUYeCcKou NapofOoHTONIONMHN, @ UMEHHO:

OpraHuayeT v NPOBOAUT pernoHasnbHble, BCEPOCCUNCKME U MEXAYHAPOAHble MEPONpPUATUSA, HanpaB/ieHHble
Ha pacnpocTpaHeHue NHhOopMaL MM O HOBENLLNX AOCTMXXEHUSIX B 061aCTUN KITMHUYECKON NapoAOHTOOMMY;

3aHuMaeTcAa co3faHueMm pOCCMVICKI/IX KNUHNYECKUX DEKOMeHJJ,aLI,MVI;

y‘-IaCTByeT B pa3pa60TKe N BHEAPEHNN METOAOB O6y‘-IEHVIF| B 061acTu napoaoHTONOInN,
a TakK>XXe CTaHAapToB N NOpAAKOB OKa3aHUA I'IapO,D,OHTOJ'IOFVI‘-IECKOVI nomoLwm HaceneHuto P®;

OpraHusyeT, KOOPAUHUPYET U NPOBOAMUT HayYHble UCCNeOBaHNA U paspaboTKy;

y‘-IaCTBYET B pa3sBUTUN CUCTEMbI HENPEPbIBHOIO MEANULIMHCKOTO 06yHeHMﬂ Bpaqeﬁ;

PeanwayeT counanbHble NPOEKTbI, B TOM YUCJ1€ HanpaB/ieHHble Ha pacnpoCTpaHeHne 3HaHUM"
O CHUWXeHUU 3a60/1eBaeMOoCTU U pacnpoCTpaHEHHOCTHU 3aboneBaHNin TKaHel napoAoHTa Anda HaceneHus PO;

O3HaKOMMTbCSH C leATeNbHOCTbIO AccoLuaLum u Y3HaTb umbopmau,mo 0 BCTYMJIEHUU MOXXHO Ha caiTe

WWW.rsparo.ru

MpeaupeHT MNA «PMA» — a.M.H., npodeccop Buktopus NeHHapgbeBHa ATpywikeBuy (atrushkevichv@mail.ru)
MoyeTHblt npe3naeHT MA «PMA» — o.M.H., npodeccop ltogMuna lOpbeBHa OpexoBa (prof_orekhova@mail.ru)
AnekT-npesnaeHT MNA «PMA» — K.M.H., Jlo6oaa EkaTtepuHa CepreesHa (dr_ekaterinaloboda@mail.ru)

2026;31(1)

NAPOAOHTOMOMMS | PARODONTOLOGIYA



