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Peslome. MHorue pecrnpatopHble BUPYCHbIE MH(MEKIMU MPOTEKAIOT B JIETKOM (opme, BKIIIouas 3a-
ooneBaHue COVID-19, onHako y HEKOTOPBIX MallMEHTOB HAOJIIOJAETCS TSIXKEI0e CUCTEMHOE BOCIaJeHUE,
MOBpEXXAEeHUE TKaHel, OCTPhI pecUpaTOPHbI AUCTPECC-CUHAPOM, a TaKXKe BbI3bIBAETCS LIMTOKMHOBBIN
IITOPM, KOTOPBI B JaJbHEHIIIEM MOXKET IIPUBOINUTE K JIETAIbHOMY MCXomy. Jloiaroe BpeMsl CYUTAIOCh, YTO
HUTOKWHBI UTPAIOT BasKHYIO POJIb B MMMYHONATOJIOTUHY IIPU BUPYCHOI MHbeKIKr. OIHAKO Ype3MepHas M-
MYHHAasI peakliusl B BUIE MaCCUBHO BBIOpOCA IIPOBOCITAIUTEILHBIX IUTOKMHOB MOXET BBI3BAaTh UMMYHHOE
TMOBpPEKACHNE OpraHn3Ma. B To BpeMsT KakK IIpOIYKIMS U BEICBOOOXKICHNE IIUTOKTHOB Y 3IOPOBBIX JIIONCH
JICKUT B OCHOBE CYIIIECTBEHHOI'O OajaHca BOCITAJIMTEILHBIX M TOMEOCTAaTHIeCKNX (paKTOPOB, B CiIydyae 3a-
o6oneBannss COVID-19 gacto mpoMCXOOMT HEKOHTPOJIUPYEMOE YCWJIIEHHOE ITPOM3BOICTBO IIMTOKWHOB,
nMerolee (ataabHBIC TTOCICACTBUS 11 opraHu3ma. [1osToMy 1eab JaHHOI padOThl — M3YYCHUE YPOBHS
akcrnpeccuu reHoB [L-1pB, IL-18 u TNFa, a Takke npoayKiiuu 3TUX IMTOKMHOB HAa YPOBHE CIIU3UCTBIX 000-
JIOYEK BEPXHUX IbIXaTeJIbHBIX IIyTEi, B YaCTHOCTU B POTOBOM ITOJIOCTU, Y MALIMEHTOB C TSKEJBbIM TeUCHUEM
3abosieBanuss COVID-19.

B HacTosee ucciaenoBaHue ObLIM BKIIIOUEHBI TTALIMEHThI MEPe0O0JIeBIINX TIKeI0M (hopMoit 3a001eBaHUST
COVID-19. KoHTpobHYIO TPYMITy COCTABWJIM YCIOBHO 3/I0POBBIE JIMIIA. YPOBHU 3Kcnpeccuun reHos [L-1(,
1L-18 1 TNFa onpenensiiu ¢ momouibto OT TTLP-PB. YposHu nponykuun 6enka IL-1p3, 1L-18 1 TNFa

onpeacjadan METOAOM MYJIIBTUITJIEKCHOTO I/IMMYHO(l)CpMCHTHOFO aHaJin3a.
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VYposHu skcnipeccuu 1L-13, IL-18 6bu11 CHUXKEHBI B 1e610Te 3a001eBaHUs, a TAKXKE B cepennHe 3aboJie-
Banuss COVID-19, ognako yeBenmuuBaiuch Ha 30-e cyTku. benkoBas mMpoAyKIUsI 3TUX [IUTOKUHOB TaKXke
Oblla CHUXKEHA B MepBble THU OT Hayasa 3abojeBaHus. YpoBeHb MpoBocnaiuTeabHoro nutoknHa TNFao
ObLI BBICOKMM B Hauaje 3aboseBaHusd. YpoBeHb nmpoaykiu TNFao B ne6ioTe 3a00eBaHUs TakxKe ObLI BbILIE
OTHOCUTEIILHO KOHTPOJLHOM IPYHITHI. B masbHEHUIIIeM 110 XOmy pa3BUTHS 3a00JIeBaHMUS YPOBEHD SKCIIPECCUN
reHa TNFa cHuxacs.

Takoe NoBbIlIEHNE YPOBHS KCIPECCUM MPOBOCHAIMTEIbHBIX HMTOKWMHOB MOXKET OOBSICHATBCS TEM, UTO
S-6eJIoK BUpyca MHAYIUPYET MOBBIIICHHYIO SKCIPECCUI0 B MOHOIIMTAX YeJI0BeKa, OMHAKO YPOBEHb OcIKa
MPU 3TOM OCTAETCSI HU3KMM, B OCOOEHHOCTH Ha 1-e CyTKu OT Hauaja 3abojieBaHusl. TakuM o6pazomM, MOXKHO
clieaaTh BBIBOM, UTO BUPYC 3arycKaeT MUPONOTO3, HO B TeueHue 15-30 cyToK oT Havyasia 3abojieBaHusI, KOraa
BUpPYCHasl perIMKalus y>Ke MUHUMaJIbHA.

Karouesnie cnosa: IL-1B, IL-18, TNFo, unmepaeiixunsi, sxcnpeccusi, 3a6onresarue COVID- 19, yumokunogulii uimopm

CYTOKINE EXPRESSION AND PRODUCTION IN SEVERE

CASES OF SARS-CoV-2 INFECTION
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Abstract. Most respiratory viral infections proceed in mild form including COVID-19. Gowever, some
patients experience severe systemic inflammation, tissue damage, acute respiratory distress syndrome, and
cytokine storm with potentially lethal outcomes. The cytokines have been thought to play an important role
in immunopathology of viral infection. However, an excessive immune response, manifesting as massive
release of pro-inflammatory cytokines, may cause immune damage in the body. Production and release of
the cytokines in healthy individuals presumes a significant balance of inflammatory and homeostatic factors.
Meanwhile, in the case of COVID-19 disease, uncontrolled increased production of cytokines often occurs
with fatal consequences for patients. The aim of this work was to study the level of IL-13, IL-18 and TNFa gene
expression, as well as production of these cytokines at the level of mucous membranes of the upper respiratory
tract, in particular in oral cavity, in patients with severe COVID-19 disease.

The present study included patients who recovered from severe COVID-19. The control group consisted
of conditionally healthy individuals. Expression levels of the IL-1f, IL-18, and TNFa genes were determined
by RT-PCR. The levels of IL-1p, IL-18 and TNFa protein production were determined by multiplex enzyme
immunoassay.

The expression levels of IL-1f3, IL-18 were reduced at the onset of the disease, as well as in the midpoint
of the COVID-19 disease, but increased on the 30" day. The protein production of these cytokines was also
reduced in the first days from the onset of the disease. The levels of pro-inflammatory TN Fa cytokine was high
at the onset of the disease. The level of TNFa production at the onset of the disease was also higher relative to
the control group. Subsequently, the TNFa gene expression levels decreased upon progression of the disease.

Thus, the increased expression level of pro-inflammatory cytokines may be explained by the fact that the
S protein of the SARS-CoV-2 virus induces increased expression of these cytokines in human monocytes.
Meanwhile, appropriate protein levels remain low, especially on day 1 from the onset of the disease. Thus, one
may conclude that the virus triggers pyropotosis, however, within 15-30 days from the onset of the disease,
when viral replication is already minimal.

Keywords: IL-1B, IL-18, TNFo., interleukins, expression, COVID-19 disease, cytokine storm
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BBeneHue

3aboneBanne COVID-19, BezBanHOe SARS-CoV-2
WHOUIIMPOBAIO MIWUIMOHBI JIIOACH Ha IUIAaHETES W
MPONIOJKAaeT BHI3bIBATH 3a00JIEBAEMOCTb U CMEPT-
HOCTBb BO BCeM MHpe. MHOTHE pecIimpaTopHbIe BU-
pycHble MHGEKIUU MpOTeKaloT B Jierkoil dopme,
BKJtoyasi 3aboneBaHue COVID-19, ogHako y HeKo-
TOPBIX TTAIIMEHTOB HAOJIOHACTCS TSIKEJIO€ CHUCTEM-
HOE BOCITaJICHUE, TTOBPEXKICHME TKaHEH, OCTPHIi
pecnupaTOPHBIN TUCTPECC-CUHAPOM, a TaKKe BBI-
3BIBACTCS ILIUTOKWHOBEIM ImTOpM. Jlojroe Bpems
CUUTAJIOCh, YTO LIMTOKMHBI UTPAIOT BaXKHYIO POJIb B
MMMYHOITaTOJIOTUM TIPU BUPYCHOM MHMpeKunu. bui-
CTPBIA M XOPOIIO CKOOPAMHUPOBAHHBIN BPOXKICH-
HBbIU MMMYHHBIA OTBET SBJISICTCS TIEPBOW JIMHUEH
3alIUTHI OT BUPYCHOUM mHpeKmur. OgHAKO HEpery-
JIIpyeMble 1 Upe3MepHble UMMYHHBIEC pPeaKIIu MO-
T'YT BbI3BaTb UMMYHHOE IMOBPEXIEHE YeJIOBEUECKO-
ro opranusma [3, 4]. B To BpemMs Kak NpOAyKIUS U
BBICBOOOXICHNE IIUTOKMHOB Y 3IOPOBBIX JIIOHCH
JIeKaT B OCHOBE CYIIIECTBEHHOTO OajlaHca BOCIIAJIN-
TEBHBIX U TOMEOCTaTUIEeCKNX (DAKTOPOB, B ClIydae
3abosieBaHuss COVID-19 yacto mpoucxXoauT He-
KOHTPOJIMPpYEMOE TePEepPOU3BOJICTBO IITMTOKUHOB,
umMerolee ataabHbIe MOCAESICTBUS IS OpTaHU3Ma.
B cBsI3u ¢ 3TUM MOBCEMECTHO OOCYKIaeMbIM Tep-
MUWHOM SIBJIsIeTCST (PeHOMEH IIUTOKMHOBOTO IITOPMa,
KOTOPBIA MPOSBIISIETCS KAaK TUITEPaAKTUBHOCTH KJle-
TOK IMMYHHOM CUCTEMBI, TIPOIYLIMPYIOIINX ITPOBOC-
naJauTebHble IMTOKUHBI, 1 MOXKET MPUBECTU K TSI~
JKEJIbIM M/WIKN (paTaIbHBIM ClIydasiM MOJIUOPraHHOMN
HegocTaTouHocTHu [1, 11]. KileTouHble 3KCIepuMeH-
THI TTOKA3BIBAIOT, YTO 3aMCIVICHHOC BEICBOOOXKICHME
OUTOKWMHOB M XEMOKWHOB IIPOUCXOIWT B KJIETKAaX
peCIUpPaTOPHOrO SITUTENINS, NEHIPUTHBIX KIIeTKaxX
(AK) u makpodarax Ha paHHel cTaguu MHMEKLIUN
SARS-CoV-2. T1o3xe KJIeTKU CeKPEeTUPYIOT HU3KUE
YPOBHM IIPOTUBOBUPYCHBIX (PaKTOPOB MHTEepdepo-
HOB (IFN) 1 BbIcOKME ypOBHUM MPOBOCTIATTUTEIHHBIX
LIMTOKWHOB TaKMX, KaK WHTepJjeikun 1L-1B, 1L-6,
IL-18 u TNFa.

ITockoJibKy Takoil TPOBOMAJIUTEIbHBINA IIMTO-
kuH, Kak TNFa, sBiasieTcss oqHUM 13 Hanbosee NH-
TEHCUBHO M3y4aeMbIX IUTOKMHOB U, KaK U3BECTHO,
WTpaeT pelIarollyio pojib BO MHOXECTBE BOCIIAIM-
TeJbHBIX 3a00JjieBaHuil, TNFo BbIMOJHSET Kitoue-
BbIe (DYHKIIMU B MOAACPKAaHUM UMMYHHOM CUCTEMBI
U pusrosiornyeckoro romeoctaza. OgHaKo crocoo-
HocTth TNFa (popcupoBaTh aKTUBALIMIO UMMYHHBIX
KJIETOK MOKET IIPUBOIUTH K TUIICPBOCTIAIMTEIbHOMN
peakIi U MOBPEKICHUIO TKaHEe IPU OIpeIesicH-
HBIX OOCTOSITEIBCTBAX, KaK B CJIydae BO3HHKHO-

BEHMS IIUTOKMHOBOTO IIITOpMa IIpU 3ab0JIeBaHUM
COVID-19 (7, 9].

3aboneBanne COVID-19 TpaguliMOHHO MMeeT
nByxdasHoe TeueHue. IlepBas dasza xapakrepusyer-
CsT BUPYCHBIM OTBETOM, 32 KOTOPBIM CJIeayeT da3a -
MEePBOCTAIMTENIFHON peakunu. [MIepBoCcIaaInTeIb-
Hasl peakins OOBIYHO BO3HMKAET IIPMMEPHO depe3
8-15 npHeli 10Cie TIOSBIEHUS MEPBBIX CUMIITOMOB,
KOTJa BHUpYCHasl peruiMkaums ociiabeBaet [6, 10].
JanHast TMIIepBOCHaIUTEIbHAs ha3a XapaKTepu3y-
eTCd WM30BITOYHON TIPOAYKIIMEH BOCHAIMTEIIHBHBIX
OUTOKWMHOB M XeMOKHMHOB B JISTKUX, YTO MPUBOIUT
K PEeKPYTMPOBAHUIO MPOBOCHAIMUTEIBHBIX KIIETOK,
ele 0oJbllle YCUIMBasl BOCHaleHUe 1 BbI3bIBasl IMO-
BpEeXIeHME JIeTKNX. M3BeCTHO, YTO MH(MIaMMaCOMBI
AKTUBUPYIOTCS BO BpeMsl BUPYCHBIX WHGEKIW B
TOM YHCJIe U PeCIUPATOPHBIX, X 3TU MHMIaMMaco-
MbI YYacCTBYIOT B aKTMBAlIMM LIMTOKMHOB CEMEMCTBA
nHrepiieiikuHoB IL-1, ocodenno IL-1B wu IL-18,
OMoyiormYecKast aKTMBHOCTH KOTOPBIX 3aBHCHUT OT
akTUBHOCTMU Kacnasbi-1 [2]. HapymenHast aktuBa-
U1 “HpIaMMacoOM MOXET OBITh TPUITEPOM TUTIEp-
BOCHaJICHUsI, HaOJII0JaeMOTO MPU TSKEJIOM TeUCHUU
COVID-19.

Takast upe3aMmepHasi peaKIUsI ITPOBOCIAIUTEIb-
HBIX ATOKWHOB, OITOCPCAOBAHHBIX OBICTPHIM WM-
MYHHBIM OTBETOM, MOXKET MPUBECTU K IIUTOKWHO-
BOMY IIITOPMY, KOTODPBIM, KaK M3BECTHO, OTBEYaeT
KaK 3a KPUTHUYECKOE COCTOSIHWSI, TaK M 3a ITOJIMOp-
TaHHBIC TOBPEXKICHUS 1, CJISAOBATEIILHO, TPUBOIUT
K BBICOKOMY PHMCKY CMEPTHOCTU MpHU 3a00JIeBaHUM
COVID-19. M3BecTHO, YTO y MAIlMEHTOB, C 4Ype3-
MEPHOU TMIIEPBOCHAIMUTENBHBINA peakKlueid U y HUX
0oJiee BEpOSITHO pa3BUTHE CUHIPOMa BbICBOOOXKIIE-
HUS UTOKWUHOB M OCTPOTO PECIUPATOPHOTO IHC-
Tpecc-cuHapoma (OPIC), KoTopsIii XapaKTepu3yeT-
CsI CWJIBHOM BOCHAJIMTEIbHOM peaKe B JIETOYHOMU
TKaHU, OTOBIIIKOW U maxe IOocje BbI3AOPOBICHUS
3HAYNTEJIBHO YXYIIIAeT KA4eCTBO XXU3HU.

I[TosToMy meab MaHHOH PadOTBI M3YyYCHUE DKC-
npeccuu reHoB IL-1B, IL-18 u TNFa, a tTakxke nx
NPOAYKIIMIO Ha YPOBHE CIM3UCTBIX 000J0UYEK BEpX-
HUX IbIXaTeJIbHbIX MyTeH y MallMEHTOB C TSXKEJbIM
TeueHueM 3a6oaeBaHuss COVID-19.

Matepuans! v MeToapb!

B Hacrosiiiee ucciienoBaHue ObLTY BKJIIOYEHBI T1a-
noueHTH (n = 20), TmepeboJieBIIre TSoKeIoi (hopMoit
3aboneBanuss COVID-19. KoHTpoJIbHYIO TPyIIITy CO-
ctaBuan (n = 10) ycJIOBHO 310pOBbI€ MALIMEHTHI, KOH-
TakTUpoBaBIIMX ¢ HGeKIueir SARS-CoV-2, Ho 6e3
noaTBepxkaeHHOro aHanu3a Ha SARS-CoV-2. B pa-
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00Te UCHoab30BaIu 6MoMarepruaa B BUAE COCKOOOB
CJIM3UCTHIX 0007I04YEK POTOIIOTKHU. 3a00p MaTepuraia
npousBoAusICs LuTolleTouko tumna A («KOHoHa»,
Poccust), 1 oH TpaHCIIOPTHUPOBAJICS B JTabOpaTOPUIO
B Mpooupke Ha 1,5 MJT B hU3UOJIOTMYECKOM PaCTBO-
pe («ITaneko», Poccust) B 3akpbiToM nakete. Becem
nanueHTaM C HOBOM KOpPOHaBUPYCHOI MHMeKLreni
NPOBOAMJIM KOMIUIEKCHOE KIMHUYECKOE O00Ciemo-
BaHUe, BKJIIOUABIIIee KOMITBIOTEPHYIO TOMOTpaduio
(KT) opraHoB rpyaHoil KJIETKH, MYJIbCOKCUMETPUIO
u nabopatopHbie TecThl Ha Hanuuue PHK (anTure-
Ha) SARS-CoV-2. UccinegoBaHue NpoOBOAUIOCH ITPU
MH(GOPMUPOBAHHOM COTJIACHU ITalIUEHTOB.

W3 nonyuyenHoro 6uomarepuaina Boiaessiu PHK
METOJIOM COPOIIMH Ha ceJIMKareJsie C MCIoJb30BaHUEM
KoMmMepueckoro Habopa «PUBO-copo» (Amplisense,
Poccust) B COOTBETCTBUHY C TPOTOKOJIOM TTPOBEICHUS
JUIs1 JaHHOTro Habopa. [TpoBepka KauecTBa BhIICICH-
Hoii PHK png mcciepoBaHMsSI 3KCOPECCUU TE€HOB
IL-1B, IL-18 u TNFa ocyuiectBiasuiach ¢ MOMO-
mblo crekrpodoromerpa Nanodrop 2000® (Thermo
Scientific, CIIIA). Peakuinto obpaTHOU TpaHCKPUII-
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obpatHoit TpaHckpuruuu OT-1» «Habop peareHTOB
st npoBeaeHus [1LIP-PB B npucyrcTtBuu Kpacure-
151 SYBR Green I» («Cunrton», Poccust). Ilocneno-
BaTeJIbHOCTh mpatimepoB s reHoB [L-1B, IL-18 u
TNFo noagbupanu ¢ moMollblo Mporpammsbl Vector
NTI, ananusupys nociaeaoBaTe/IbHOCTh UHTEPECYIO-
1IMX T€HOB, nmoJiydeHHy1o 13 GenBank.
Cranmaptuzanus pesynsratoB [TLP-PB mpoBo-
INJIAch TI0 YPOBHIO AKCIPECCUM T'eHa «IOMAIITHEeTO
Xo3s1iicTBa» P-akTuHa. OOXBaT 3IKCIpECcCUU TeHa
OB MOCYMTAH METOJOM OTHOCHUTEJILbHOTO aHajIu3a
SKCIIPECCUU TeHa ¢ UcrnoJib3oBaHueM metoaa AACt.
OrnpeneneHue ypoBHS LIMTOKMHOB Ha YPOBHE
CJIM3UCTBIX 000J0YEK POTOIIOTKU MPOBOAUIIU C UC-
noJjib3oBaHUeM yopecueHTHoro puaepa MAGPIX
komnaHuu Bio-Rad. st usamepeHus ncnoab30Ba-
cs1 Habop peakTuBoB Bio-Plex Pro Human Cytokine
Screening Panel komnanun Bio-Rad. Ananu3s mpo-
BOOWJICS CTPOro IO MpujiaraéMoil K Habopy MeTo-
nuke. [TonydyeHHbIe JaHHBIE (KOHLIEHTPALMHX T/ M)
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PucyHok 1. dkcnpeccuoHHbIi npodunb umtoknHos IL 16, IL-18 Ha ypoBHe cnuancToii 060n04kM pOTOBOI NOMOCTH
Mpumeyanue. A - akcnpeccus IL-1P Ha ypoBHe cnm3ncToli o6onoyku potoBoii nonoctu. Mo ocn abeuuce — Bpems u rpynnbl. Mo ocu
opAvHAT — OTHOCUTENbHbIE eAMHULIbI OT Yucna konui B-aktuHa. p < 0,05 no tecty ManHa-YutHu. b — akcnpeccus IL-1B Ha ypoBHe
cnmsucToii 06onoykn potoBon nonoctu. Mo ocu abecumce Bpems u rpynnbi. Mo ocu opauHat OTHOCUTENbHBIE eAUHULILI OT YKCna KOMUIA
B-aktuHa. * - p < 0,05 no Tecty MaHHa-YutHu; ** - 0,001 < p < 0,05 no Tecty MaHHa-Yuthu; *** — p < 0,001 no Tecty MaHHa-YuTHu.

Figure 1. Expression profile of cytokines IL-1(3, IL-18 at the level of the oral mucosa

Note. (A) Expression of IL-1p at the level of the oral mucosa. The abscissa shows time and groups. Y-axis relative, units of the number of copies
of B-actin. p < 0.05 according to the Mann-Whitney test. (B) Expression of IL-1p3 at the level of the oral mucosa. The abscissa shows time and
groups. Y-axis Relative units of number of B-actin copies. *, p < 0.05 according to the Mann-Whitney test; **, 0.001 < p < 0.05 according to the

Mann-Whitney test; ***, p < 0.001 according to the Mann-Whitney test;
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Jajee TIOABEePTaluCh CTAaTUCTUYECKOMY aHaJIu3y.
Craructudeckasi 00paboTKa pe3yJbTaTOB MTPOBOIM -
JIaCh C MCHOJIb30BaHUEM ITPOrpaMMHOTO obecreye-
Hus GraphPad ver. 8.

PesynbTathl 1 06CyXaeHue

TTockonbky Bupyc SARS-CoV-2 uHnbunupyer B
MEPBYIO OYePeb CIU3UCTBIN SMUTETUN BEPXHUX JbI-
XaTeJbHBIN ITyTell, TO OCHOBHAsI BUPYCHAsl Harpy3kKa
MPUXOAUTCS HA STUTENUN CIU3UCTON 000JI0UYKHU PO-
TOTJIOTKHU.

HocroBepHo yBesmunBaetcs B 2,7 x 10° paza akc-
npeccusi MpoBocHaauTeabHOro nutokrHa IL-1[3
Ha 30-i1 nmeHp TsKeIoro TedyeHUsl 3aboJieBaHUS
COVID-19 oTHOCUTENBHO TPYIIIbl YCIOBHO 310-
poBbIX jgull (puc. 1). Takke HamMu OBUIO BBISIBIIC-
HO JOCTOBepHOE yBeiaudeHue B 6,8 x 10? pa3za sKc-
npeccust [L-1p Ha 30-ii neHb TeueHUs1 3a00JieBaHUS
COVID-19 oTHOCUTENBHO TPYIIIHI JIUIL C TSIXKETbIM
TeueHueM 3abosieBaHus Ha 15-e cyTku. Tak xxe Hamu
ObLIO BBISIBJIEHO HE3HAYUTEILHOE YBETUUECHUE YPOB-
Hs akcnpeccun IL-1B kak B nebrote 3aboeBaHus,
Tak v Ha 15-e cyTKu OT Havasia 3a00JieBaHUSI, OAHAKO

1000 -
%k
o S
©
Eg 10 = e —_
=
A5 14
[STT
S o 0,1
5§ 11
o D
g 0,01 -
S
S5 00017
0,0001 =
0,00001 T T T T
. @
N\ Y Q2 Y 2 Y 2
SNV L I8 F
S P P P
LS S S S
O & 00 0 D 0 D
oS Y R FS
NI AN AN
¢ NS PSP
Q Q Q
P @
> N >
N LS

PucyHok 2. Jkcnpeccusi TNFo Ha ypoBHe cnusucTom
0605104k POTOBOM NONOCTH

Mpumeyanue. Mo ocu abeuucc — Bpems u rpynnbl. Mo ocu
OpAMHAT — OTHOCUTENbHbIE €AMHULbI OT YMCIIa KONuiA B-aKTuHa.
**~0,001 < p < 0,05 no Tecty MaHHa-YuUTHW.

Figure 2. TNFou expression at the level of the oral mucosa.

Note. The abscissa shows time and groups. Y-axis, relative units of
the number of copies of B-actin. **, 0.001 < p < 0.05 according to the
Mann-Whitney test.

JOCTOBEPHBIX OTIMYMI OT TPYIIIHEI YCIOBHO 3M0PO-
BBIX JIULI BBISIBJIEHO He ObL10 (puc. 2).

Yrto KacaeTcsi MPOBOCIIOJUTEIBHOIO IIUTOKWHA
IL-18, To HaMU OBLIO BBISIBJIEHO JOCTOBEPHOE CHU-
JKeHMe ypoBHS akcnpeccuu B 1,3 x 10? pasza y auig
B ne6rore 3aboneBanuga COVID-19 orHOcUTETBHO
rpynmnbl YCJIOBHO 3a0poBbix Jull (puc. 1). Takxke
HaMU BBISIBJIEHA TEHACHIIUS K YBEIUYCHUIO YPOBHS
SKCIIPECCHU B TIOCNICAYIOIINE THU 3a00JIeBaHUS, B
YaCTHOCTU, TEHACHIIMS K YBEJIMUEHUIO YPOBHS DKC-
npeccur Ha 30-¢ CYTKM OTHOCHTEJIBHO 15 CcyTOK OT
HaJvayia 3a00JIeBaHUsI, OTHAKO JTOCTOBEPHBIX OTJIV-
yunii He ObLIO BhIsIBIeHO. KacaeMo mpoayKiuu HaMmu
OBIJIO BBISIBJICHO CHIDKEHHE YPOBHSI HPOXYKIINN
IL-18 Ha ypoBHEe CAU3UCTOI 000JTOYKHU POTOITOTKH
B IeO1oTe 3a00JIeBaHMSI OTHOCUTEIbHO KOHTPOJIBHOM
TPYNIIbI, OJHAKO JOCTOBEPHBIX OTIWYUI HEe OBLIO
BBISIBJICHO (puc. 3).

Kacaemo TNFo HamMu OBLUIO BBISIBIEHO J1OCTO-
BEpHOE yBeJIMYEHUE YPOBHS 3KcIipeccuu B 9,2 paza
y MallMeHTOB B Ie0ioTe 3a00JIeBaHUS OTHOCUTEIBHO
KOHTPOJIbHOM Irpynnbl (puc. 2). OTHOCUTEBHO TIPO-
nykuuu TNFo Ha ypoBHE CIM3UCTON 00010YKM PO-
TOIVIOTKM ObLIO BhISIBJEHO yBeaudyeHue B 1,89 paza B
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[ 1-it pess COVID-19 / 15t day of COVID-19 disease

PucyHok 3. Mpoaykumsa untoknHos IL-1p, IL-18, TNFo Ha
YPOBHE CIIM3UCTON 000NI04KN POTOBOW NOJIOCTH
Mpumeyanue. Mo ocu abeuucc - rpynnbi u 6enok. Mo ocu
opAuvHart — KoHueHTpauuu (nr/mn). Cepbim LBeTOM — 1-if feHb
3aboneBaHna COVID-19. YepHbIM LBETOM — KOHTpONbHasA rpynna.
Figure 3. Production of cytokines IL-1p, IL-18, TNFa. at the level
of the oral mucosa

Note. The abscissa shows groups and proteins. Y-axis concentration
(pg/mL). Gray color, 1 day of COVID-19 disease. Black color, control
group.
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HayvaJjie 3a00JIeBaH1sI OTHOCUTETBHO YCJIOBHO 3/10PO-
BOW rpymmsbl jull (puc. 3).

IMTockonbKy, Kak OBLIO cKa3zaHO paHee, 3aboJie-
BaHue COVID-19 umeer nByxdazHoe TeUCHHE, OC-
HOBHasl IIMTOKMHOBAsI Harpy3Ka MPOUCXOIUT B pazy,
korna Bupyc SARS-CoV-2 noutu He peruimuupyer-
cd, T. €. Ha 8-15-e cyTku. Takoe MOBBIIIIEHUE YPOBHS
skcrnipeccuu [L-1p3 Ha 30-e cyTku ¢ MOMeHTa Havajia
3a00JIeBaHUS MOXKET OOBICHSITBLCS TEM, UTO S-0e/I0K
BUpYCa WHAYLMPYET ITOBBIIICHHYI SKCIPECCUIO B
MOHOLIMTAaxX 4yejgoBeKa [5], ogHako ypoBeHb Oejka
IIpU 3TOM OCTaeTCsT HU3KMM B OCOOCHHOCTH Ha 1-¢
CYTKHM OT HayaJjia 3aboneBaHust (puc. 2). Takum o00-
pa3oM MOXHO ClieJlaTh BBIBOJ, UTO BUPYC 3alTycKa-
eT MUPOITI0TO3, HO B TeueHue 15-30 cyTok oT Hava-
Jla 3a00JeBaHUsI, KOTJAa BUPYCHAsI PETIMKAIIUS YKe
MUHHUMAaJbHA. DTOT (aKT, BOZMOXHO, W TPUBOIUT
K Cepbe3HBIM ITOCICACTBUSIM, TAaKUM KakK: ITOJIMOP-
raHHasl HEJIOCTATOYHOCTb, PECHUPATOPHBIN TUC-
TPECC-CUHAPOM, a TaKKe K JUIMTETbHOMY TEPUOIY
BOCCTaHOBJIEHUS («MOCTKOBUAHBII» CUHAOM). CHU-
JKEHHBIII YPOBEHb 3KCHPECCUU M MPOAYKIIMU TIPO-
BOCMATUTENbHBIX TMTOKMHOB [L-1[3, IL-18 B neGrote
3a00JIeBaHUS C TTIOCISAYIOIINM YBEJIMUYCHUEM YPOBHS
sKcnpeccuu Ha 15-30-e cyTKM CBUIETEIbCTBYET O TU-
MEPBOCTIAIMTEILHOM peaKIIMK BPOKIASHHON MMMYH -
HOI cUCTeMBbl B OTBET Ha 3JMMUHALUIO BUpyca [8]
IL-6, IL-8, IL-10 u sSTNFRI1 (soluble tumor necrosis

Cncok nutepatypbl / References

factor receptor 1. KacaemMo ypoBHSI 3Kcmpeccuu u
npoaykuuu TNFo, To Haliyd gaHHble B MOJHON
Mepe COmIacyeTcsl ¢ IMTEPaTypPHBIMU UCTOYHUKAMU.
Qing Ye, Bili Wang B cBoeM McceqoBaHUM MTOKa3a-
JIV TaK:Ke TOBbIlIeHHbIe ypoBHU TpoayKuuu TNFao
U TIPUBEJIM KOPPEJSILMIO C TeM, YTO TaKHUe BBICO-
kue ypoBHU TNFa cnoco6CcTBYIOT BO3HUKHOBEHUIO
OCTPOTO PECIUPaTOPHOTO AUCTpecc-cuHapoma [11].
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