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HacToswmi KpaTkuii 0630p MOCBSILLEH aHaM3y IMTEPATYPb! O FYMOpasribHOM U T-KIeTOYHOM UMMYHUTETE
K HOBOW KOPOHaBuvpycHon uHgekymn. [Npe[craBieHbl COBPEMEHHbIE AaHHble O besikax BUpyca, Ha
KOTOpPble Bblpa6aTbIBal'OTCFl aHTuTesna, o Turnax VIMMyHOI'ﬂO6yJ7MHOB n nx posin B 3aLynte ot l/lH(f)eKL{VIl/l,
O OJINTEIbHOCTU IYMOpPasibHOro MMMYHHOro oTBeTa. Kpome Toro, caesiaH KpaTkuii aHaau3 craTtyca
T-kneto4yHoro ummyHuTeTa rnpu COVID-19 n oLeHeH ero Bknag B HerTpanu3auynto Bupyca. ObobLyeHHbIe
LaHHbIe, JEMOHCTPUPYIOLUME COXPaHEHNE Kak ryMopasibHOro, Tak u T-KJaeToOYHOro MMMyHUTEeTa rocre
60/1e3HM B TeYeHue rnosyroga v 6osee, KpariHe BOCTpeboBaHbI rMpogheCccrnoHaibHbIM CO00LLECTBOM 415
0b60CHOBaHHOIO MPUHSATUS PELLUEHUI O MOHUTOPUHIE MOmMyAssyMOHHOrO UMMYHUTETA, BbiOopa BPEMEHU
455 (pe)BakumHaymy n otbopa rnapameTpoB Bblbopa Hanbosiee onTUMasibHON BakLUHbL. TeM He MeHee
BbISIB/IEH PSi BOMPOCOB, TPEOYIOLMX [alTbHEMLLIErO N3YYEeHWS.
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This review summarizes the current knowledge on the humoral and T-cell immunity to the novel coronavi-
rus infection. A special attention is paid to the viral proteins that induce production of antibodies, different
types of immunoglobulins and their role in the protection against the virus as well as to the duration of the
humoral immune response. In addition, a concise analysis of the T-cell immunity status during COVID-19
and its input into the antiviral defense is presented. The collected data demonstrating preservation of
both the humoral and T-cell immunity are urgently needed in the medical professionals' community for
evidence-based decisions on the immunity monitoring, estimation of (re)vaccination time, as well as for
knowing the factors that should be considered while choosing the most effective vaccine. Finally, several
directions for the future research are pointed out.
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OBOCHOBAHMUE

KopoHaBupycbl SBASOTCA  060M0YEYHbIMI  BUPY-
camu, reHOM KOTOpbIX MpeacTaBnieH (+)-uenbto PHK
[1, 2]. 910 camble Gonbluve BUPYChbl cpean Bcex PHK-
cogepxawmx BupycoB. Cemenctso Coronaviridae co-
CTOUT 13 OBYX NOACEMENCTB, OCHOBHOE U3 KOTOPbIX —
Orthocoronaviridae — nogpaspenseTcs Ha 4eTbipe
popa: anba-, 6eTa-, raMma- 1 Aefsra-KOpOHaBUPYChI.

OTHOCALWLMECA K HUM MaToreHbl MOryT 3apakaTb 4e-
JI0BEKa 1 APYrnX MAEKOMUTAIOLMX, NTUL 1 ampuomnii.
K anbda-kopoHaBnpycaMm OTHOCATCH OaBHO W3BECT-
HbIn 229E 1 oTKpbITbIi K 2003 1. NL63, koTopble 3apa-
XKaKT YenoBeKa 1 Bbi3bIBAOT OCTPYHO PECMMPATOPHYHO
BUpYycHyto nHdekuuo (OPBW) [2]. Cpemgun 6eTa-kopo-
HaBMPYCOB MOXHO BblAeNUTb Knaccudeckuin OC43
n obHapy>xeHHbIl B Havane 2000-x rogos HKU1, Tak
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e Bbi3biBatowme OPBU. Kpome TOro, MMEHHO K 3TO-
My pogy oTHocAT nosisumeLunecs B 2002 n 2012 rr. Bu-
PYCbl, BbI3blBaOLLME OCTPbIA PECNNPATOPHbIA CUHOPOM
(SARS-CoV) n obHapy»<eHHbIn B 2012 I. ux 6anxHeBOC-
TouHbI aHanor (MERS-CoV) [1]. 3Tu nHdbekumm oyveHb
MOXOXW HAa KOPOHABUPYChl NETYHYUX MbILLIER U NPULLAK
B YESIOBEYECKYIO MOMNYyNAUMIO Yepe3 MPOMEXYTOUHbIE
BUObl — LMBET, NAHrONMH 1 BePOIOOB COOTBETCTBEH-
Ho [3]. Bce aTu Tpu Bupyca SBNSiHOTCA BbICOKOOMACHbI-
MW 015 Nofer: CMEePTHOCTb MPU UHPULMPOBaHUN MU
cocTtaensieT ot 0,5-2% B cnyvae SARS-CoV-2 po 30%
npu MERS-CoV [1] . BeizgBaHHble SARS-CoV 1 MERS-
CoV BCMbIWKM 3aKOHYNSIMCb B TEYEHWE HECKOJIbKUX
MECSILIEB, TOrga Kak BO3HMKLWNIA B KOHLE 2019 I. HOBbIN
KOPOHaBMPYC 04eHb ObICTPO PacnpPOCTPaHUICS B MUPE,
BbI3BaB NMaH4EMMIO: MO OLlEHKaM, Ha KoHeL, MapTa 2021 .
KOIMYECTBO MHMULMPOBAHHBLIX COCTaBAseT noytn 129
MJTH YenoBek, 6onee 2,8 MJH 13 HKUX normbno [4].
HecMoTps Ha KpallHe WHTEHCUBHbIE MOUCKK MPO-
TVBOBMPYCHBIX MpenaparoB MpsAMoro OencTsus, T.e.
BNOKMPYOLLNX pennKaumo camoro natoreHa, B Kim-
HUYECKOIN NPaKTUKe €CTb JINLb HECKOJIbKO BELLECTB
ansa Tepanun (pempecusup [5-7], dasunupasup [8,
9] n gp. [5]), npryeM nx ahheKTMBHOCTb 4O CUX NOP
HeofHO3Ha4yHa. VIMeHHO noaTtomy Hawmbonee nep-
CMNEKTMBHbIM HanpasfieHnemMm 60pbObl C HOBOM KOPO-
HaBMPYCHOWN MHEeKLMEN SBNSeTCHA co3aaHne npodu-
NaKTN4eCKux BakuuH. Ha gaHHbIn MOMeHT B Poccun
ONS KJIVHUYECKOro UCMofb30BaHUs 0Jo6peHbl Tpu
BaKLUHbI: OCHOBaHHasA Ha afleHOBMPYCHbIX BEKTOPax
fam-KOBW[-Bak, npegctaBnsawoowmin cobonm unHak-
TBMpPOBaHHble BMPUOHbI KoBuBak n 3nunBakKopo-
Ha, nMerowas Tpu nentuga-dgparmeHTa 6enka Spike
COBMECTHO C OenkoM HykJjieokancuga B KadyecTBe
HocuTens. 3a npegenamy Poccuy Mcnonb3yrTesa Kak
aHanorn gaHHbIX BakuuH, Tak 1 MPHK BakuuHbI, co-
3paHHble koMmnaHusamn Pfizer-Biontech n Moderna.
leHomHasi PHK HoBoro kopoHaBupyca (SARS-CoV-2)
N POACTBEHHbIX EMY BMPYCOB COCTOUT MPUMEPHO U3
30 TbIC. HYKNEOTUOOB U COOEPXUT KaK MUHUMYM 14
OTAENbHBIX U YaCTUYHO NMEPECEKAOLLIMXCS PaMOK CYu-
ThiBaHuA [10], Kogupyowmx no KpanHen mepe 15 6en-
koB [11]. Cpean HNX MOXXHO BbIAENNTL 6ENTK 060STOHKN:
Spike (oTBevaeT 3a B3auMOAeNCTBME C peLenToOpOM
Ha noBepxHOCTM KNeTok), N (06pasyeT Hykneokancusg),
MemMbpaHHbIi (M) n noBepxHoCTHbIN (E) 6enkn. MHorne
KakK CTPYKTYPHbIE, TaK U HECTPYKTYpPHble Benku BUpy-
ca SBASIOTCS CUJIbHbIMU MMMyHOreHamu [12], ogHako
B OMarHOCTMKE KOHLIEHTPUPYHOTCA UCKIOUUTENIbHO Ha
aHTuTenax K 6enkam Hykneokancuga u Spike. B cny-
Yae MOCeqHero 4acTo OMpPepnensoT aHTUTena K ero
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nHamBMAayanbHbliM parmeHtam S1 n S2, KoTopble
obpasytoTcsa B npouecce npoteonusa Spike, a Takxe
OOMeHy cparmeHTa S1, oTBevaroLLero 3a B3aumogen-
CcTBME C peuenTopoM (receptor binding domain, RBD).
CunTaeTcs, 4To 66nbLUast YacTb aHTMTEN K RBD 1 hpar-
MeHTY S1 aABnseTCsa 3aMTHON (HENTPanu3ytoLLEel), Tak
Kak OHW BJIOKMPYIOT CBSA3bIBAHME BMPYCa C aHMMOTEH-
3uHnpeBpawarowmMm depmeHtoM 2 (ACE2) 1 NpoHWK-
HOBEHVE BMPYCa B KJIETKW, TOr4a Kak aHTuTena K 6enky
HyKeokancuga He 06nafatoT Takon hyHKUMER 1 NoTo-
MY UMEIOT UCKJTKOUNTESIbHO ANArHOCTUYECKOE 3HaYEeHNe
(kak 6b110 4eTKO nokasaHo paHee anst SARS-CoV [13]).

HacTtosawwmin kpaTkuin 0630p CyMMMPYET COBPEMEH-
Hble NPELCTaBIEHNS O MPOLEHTE U BPEMEHN CEPOKOH-
BepCUN naunMeHToB nocne 60Mfe3HN 1 UMMyHU3aLmK
N OAUTENBHOCTM MMMYHHOrO OTBETa Ha BUPYC W €ero
aHTUreHbl. 3Ta MHopMaLMs KpariHe BaXkHa AN Npu-
HATUS PELLEHN I O MOHUTOPUHIE UMMYHUTETA Y nauu-
€HTOB, onpefeneHns BpeMeHn (pe)BakLmHaumm 1 Bbl-
SABJIEHUSA rPYNMN prUCKa.

r'YMOPAJIbHbIA UMMYHHbIA OTBET

K SARS-COV U MERS-COV:

HA YTO Mbl MOl HAQEATbCA

Korga SARS-COV-2 Havan akTMBHO pacrnpocTpa-
HATbLCS 1 MOSIBUIMCb MepBble Nepeboneslune nauu-
€HTbI, TYT >)X€ BO3HWK BOMPOC O AJIMTENBHOCTN UMMY-
HUTeTa K 3Ton nHdpekunn. [Ana oTeeTa Ha Hero Oblaun
3aHOBO CUCTEMATU3MPOBAHblI OaHHble MO WUCCNeno-
BaHUIO MMMYHHOIO OTBETa ANst poAcTBeHHbIX SARS-
CoV n MERS-CoV, nokasaBsLune, 4TO YPOBHM aHTUTEN
OCTaloTCS BbICOKUMW MO KpalHeihn Mepe B Te4eHue
1-2 net [14, 15]. K KOHUy TpeTbero roga aHTuTena
MOryT 1c4Ye3aTb, N0 pas3HbiM OaHHbIM, B 44% [14, 16]
n noytn B 100% [17] cnyyaes. OTcioga 6bin coenaH
BbIBOJ, O BEPOSITHOM COXPaHeHU NMMYyHUTETa Ntoaein
Nno KpanHen Mmepe B TedeHne 2-3 neT nocne 60ne3HN.
OfHaKo Henb3si He 3aMeTUTb, YTO 6ONLLUMHCTBO TaKnx
paboT He BK/OYaNo onpefenieHne TUTPOB HenTpanu-
3YIOLLMX, T.e. 3aLUNTHbIX, aHTUTEN.

CEPOKOHBEPCUSA Y NALUMEHTOB C COVID-19

CunTtaetcs, 4TO rymoparsbHbIli UMMYHHbIN OTBET Ha
6enkn SARS-CoV-2 BHOCUT OCHOBHOW BKag, B 3aLlUu-
Ty OT MH(EKLMM 1 BbI3AOPOBAEHNe nauueHTa. imeHHo
MO3TOMY B KOPOTKMIA CPOK Hambonee NpogBUHYTbIMU
HanpasfeHUsAMY B UCCIeoBaHWAX CTanu co3gaHue
pPasfnn4HbIX TECT-CUCTEM HA Pa3Hble TUMbl UMMYHOT10-
6yNNHOB, U3YHEHNE KNHETVKN UX NOSBIEHNS N UCYES-
HOBEHWS, a TakXXe BKflaga B HelTpanmsauuio Bmpyca
1 MOVCK AETEPMUHAHT JIEMKOrO/TSXKEN0ro Te4eHUs.
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Y naumenTtoB ¢ COVID-19 nosiBnstoTcs aHTUTEna
K pasnuyHbiM 6enkam Bupyca: 6enky Spike, ero go-
MeHaMm S1 n S2, a TakXXe peLenTopcBA3bIiBalOLLEMY
pomeHy (RBD) [18], 6enky Hykneokancuga, Nsp8 [19],
a Takxe pamkam cuntbiBaHus ORF6-10 [20]. OgHako
60SbLUNHCTBO MCCe[0BaTENEN KOHLEHTPUPYETCS Ha
6enkax N n S n bparmeHTax nocnegHero.

[aHHble 0 BpPEMEHUN MOABMEHUSA aHTUTEN pasfny-
HbIX KJIaCCOB [OCTaTOYHO MPOTMBOPEYMBLI. Tak, ce-
POKOHBEPCUS Y MHOMMX MaLMEHTOB YacTO NPOUCXOANT
K KOHLLy NepBOi Heienu OT NOSBIEHNSt CUMATOMOB [21],
n B cpegHem K 10-12-My AHIO OETEKTUPYIOTCH UMMYHO-
rnobynuHel (Ig) knaccos M n G [22]. Opyrue rpynnbl
OLEHUBAIOT BPEMS MOABMIEHUSA aHTUTES MHAYe: Hanpu-
mep, L. Guo u coasT. [23] Habntoganu, 4To MeanaHHoe
Bpems cepokoHBepcuu no IgG coctaenset 18 gHei,
no WMMYHOrMoGynMHam Apyrux KAacCcoB — BCEro
nATb. Pasnuumsa B pesynsratax MoryT ObiTb CBA3aHbI
C pasHol YyBCTBUTENIBHOCTBIO NCMONb30BaHHbIX TECT-
CUCTEM U1 C TSXKECTbI NPOTEKAHUSA CaMol NHMDEKLNN.
Tak, MelTCA OaHHble Kak 0 3aMeTHO 6ofiee paHHeM
[24], Tak n no3gHem [25] noseneHnn IgG K aHTUreHam
BMpYyCa y MaumMeHTOB B TSXKESIOM N KPUTUYECKOM CO-
CTOSIHMSAX MO CPaBHEHWIO C NaumeHTamm ¢ bonee msr-
KM TedeHnem 60s1e3Hn. Kpome Toro, NpogeMoHCTpu-
POBaHO, YTO UCMONb30BaHNE BbICOKOHYYBCTBUTENbHbIX
TECT-CUCTEM MO3BONSET LETEKTUPOBATb aHTUTENa
PasfinyHbIX KNACCOB Y YacTy NauMeHToB yXKe Ha 2-4-e
CYTKW OT MOSIBJIEHNSI CUMMNTOMOB 60ne3Hn [26]. Cyu-
TaeTcs, 4TO ONTUManbHON sABnNsieTca Aetekuus 1gG
k RBD (4yBcTBUTENBHOCTE 89-96%) [27-29] nnu 6enky
Hykneokancuga (4yBcTButensHOCTb 99%) [27], Torpa
Kak, No coobLleHnsM psiga rpynn aBTopoB, YyBCTBU-
TeNbHOCTb IgM K 9TUM aHTUreHam MOXET ObITb CyLLe-
CTBEHHO HUXe, cocTaensas 61 n 15,6%, cooTBeTCTBEH-
HO (Hanp., [27]). C ogHOM CTOPOHbI, 3TV OAHHbIE CTaBAT
nog, COMHEHME LienecoobpasHOCTb N3MEPEHMNS YPOB-
Hei IgM 1 IgA npu nccnegoBaHUM NMMMYHUTETA K HO-
BOWVi KOPOHaBMpPYCHOW UHbekuun. C aApyro CTOPOHSI,
N3BECTHO, YTO Y €AVHUYHbIX NaUNEHTOB MOXET NOsiB-
NATLCA NULWb OAMH TUMN aHTUTEN [29].

[unarHocTrka MHOMMX OCTPbIX BUPYCHbIX MH(EKLNIA
OCHOBaHa Ha onpegeneHun IgM n/unn IgA, KoTopble
06pasyoTcst 3aMeTHO paHblue, 4em IgG, n ucyesa-
IOT MOYTM Ccpasy MNocfe BbI3AOPOBNEHUS NaLUeHTa.
OpHako B cnydae COVID-19 OHM MOryT nosBAATbLCS
npakTnyeckn ogHoBpemeHHo ¢ IgG [22, 26]. XoTa nx
TUTPbI Yepe3 MecsiL, Nocne NPosBfeHNs 3aboneBaHns
Ha4yMHatoT 3amMeTHO cHuxxatbes [30], aHTuTena mMoryT
COXPaHATbCS Y 3aMETHOrO Yncna NauueHToB B Te4e-
H1e NPOOOJIKNTENBHOIrO BpeMeHU. Hanpumep, y nauu-

eHToB Yepe3 30 Hepenb nocne 3abonesaHus IgM ncue-
3anu, T0 y 25% un3 HUX COXPaHANUCb AeTEKTUPYEMbIE
ypoBHu IgA [31]. deTtaneHbin aHanm3 A. lyer n coasT.
[32] nokasan, 4To cpepnHee Bpems 0OHapy>keHus IgA
k RBD cocTtasnsieT 71 geHb, a IgM — 49 gHein. Nmmy-
HOrNoGyNuHbI Knacca A Tak)xe AOCTOBEPHO onpene-
NIAI0TCA B CNIOHE MO KpariHen mepe B TeveHve 2,5 mec
[33]. N3 aToro cnepnyeT BbIBOA, YTO YENOBEK, Y KOTO-
poro obHapy>xeHbl IgA u/vnn IgM, He MOXeT aBToMa-
TUYECKN CHMTATLCS 6OMbHLIM U TEM Hosiee 3apasHbiM.

POJIb AHTUTEN B NPOTEKAHUX COVID-19

N SALLUTE OT UHOEKLIUN

3a nocnegHUii rof HakoMJEHO MHOrO [OaHHbIX
O KOppenauun ypoBHEN onpefeneHHbIX UMMYHOrI0-
OyNMHOB K aHTureHam Bupyca ¢ TedeHmem COVID-19
y nauueHTa. Psig aBTOpOB BbISIBM MOBbILLEHHbIE YPOB-
HK IgG kK RBD y ntogeit ¢ TskenbiM Te4eHrem 601e3HM
Mo CpaBHEHUIO C BONE3HBIO CPEAHEN/CNabon TAXXECTH
[34, 35], xoTa B Opyrnx UCCNeAoOBaHUAX Takux pas-
m4nin He otmedanu [36]. CxogHoe noBbilweHne Bbi1o
onybnukosaHo n gns IgA [18] . Y nauymeHToB C Gec-
CUMOTOMHOM unn msarkon copmont COVID-19 Takxe
YacTto HabniogarTca 6onee BbICOKMe ypoBHU IgG
K Spike, yem K 6enky Hykneokarncuga, 1 Hao6opoT
[37]. Kpome TOro, He6naronpusiTHbIA NPOrHO3 MOXET
ObITb CBSI3aH HE TOJIbKO C HaPYLUEHHOW MPOAYKUUENn
AHTUTEN B LENOM, HO C N3MEHEHHBIM CMEKTPOM Yy3Ha-
BaembIx UMu anuTtonos. Hanpumep, S. Ravichandran
n coasT [18] ycTaHOBWUAM, YTO Y NOrMOLLMX NALMEHTOB
3Ha4MTeNbHAsA YacTb aHTUTEN K 6eNKy Spike y3HaBana
C- n N-KoHLeBble hparmeHTbl AoMeHoB S1 1 S2, Torga
kak K RBD aHTuTena He obpasoBbiBanncb. HakoHeL,
NPOoLECC BbI3AOPOBEHNS NauneHTa ConpoBOX4aeTcs
ycuneHmem adUHHOCTN aHTuTen K 6enky Spike [18,
38], n3-3a 4ero M3MeHEeHNs TUTpa HENTPaMIYHOLLNX
aHTUTEN MOTrYT He coBnagaTb C U3MEHEHUSMMW TUTPa
TOTasnbHbIX aHTUTEN aHanu3mpyemoro knacca [37].

OTpenbHas 3apjada coctosna B OnpeneneHny aH-
TUTEN, KOTOPbIE ABMASIOTCA HEUTPaNM3YOLWUMN. YXKe
YETKO MOHSTHO, YTO 3ALUTHBLIMU SABSOTCA aHTUTEN,
y3Hatowme RBD, 4TO noaTBepxAaeTcsa Koppensaumen
TUTPOB HewWTpanuayowmx n aHTn-RBD nmmyHorno-
6ynuHoB [39]. Npu 3TOM OCTAETCHA HE COBCEM MOHAT-
HbIM, Kakon 13 Tunos aHtuTen (IgG, IgM, IgA) BHOoCKT
HanbonbLIMIA BKNag B 3aWTY OT MHMEKLNM 1 BbI3[0-
poBnieHne nauneHta. C OfHOWM CTOPOHbI, 3aluTa na-
umeHTa nocne 60/1e3HN UM BakLMHaUUM MMEET MECTO
B T€YEHME OOSIFOr0 BPEMEHW, T.€. MOCNEe UCHE3HOBEHNS
IgA n IgM. C gpyroi CTOPOHbI, y PEKOHBANECLEHTOB,
Yy KOTOpPbIX 06Hapy>xuBatoTcs nuwwb IgG, HernTpanmay-
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foLre cBoncTBa CbiBOPOTKM Huxe [40]. Koppensuuns
TUTPa HENTPanU3yrLlen akTMBHOCTU Ma3Mbl KPOBU
He Tonbko ¢ IgG, HO u ¢ IgM/IgA no3BonsieT caenatb
BbIBOL, O NONOXUTENBHOM adhheKkTe ansepcudmrkalmnm
aHTUTEN Ha NOTEHUMANbHO 3alMTHbIE CBONCTBA opra-
Hu3ma [41, 42]. lNMokasaHo Takxe, YTo nageHne TUTPOB
IgM conpoBOXOAeTCHA CHUXXEHMEM YPOBHSA HENTpanu-
3aumu [43]. B aneraHTHOM paboTe rpynnsl Wang u co-
aBT.[44] yCTaHOBNEHO, YTO Hambosiee BbICOKOW HeM-
TpanuayoLeln akTUBHOCTbIO obnapatoT ammepsl IgA,
Torga Kak akTnBHocTb IgG cocTasnseT B 7,5 pas HuxXe.
HakoHeL, psg nccnegosartenel CHATaOT CPaBHUMbIMU
aKTuBHOCTL IgM 1 IgA [45].

ONUTENbHOCTb 'YMOPAJIbBHOIO

MMMYHHOIO OTBETA

HoBas KopoHaBuMpycHas WHMeKuns pacnpocTpa-
Hunack B Kntae B siHBape-mapTe 2020 r., a B EBpore
n B CeBepHoli AMepuke — NLb C CEPEANHbI BECHbI
npownoro roga. CoOOTBETCTBEHHO, COBPEMEHHbIE
OLUEHKMN ONIMTENBHOCTM FYMOPasibHOro UMMYHHOIO OT-
BETa OrpaHnYeHbl CPaBHUTENIbHO HEBONbLUMM NEPUO-
JOoM HabntogeHus naumeHToB. OgHaKo 1 faHHbIe 3a 3Tn
MecsiLibl JOCTAaTOYHO MPOTMBOPEYMBLI: Tak, NOKasaHo
COXpaHeHue aHTuTen K 6enky Spike n ero dparmex-
Tam B TeyeHue 6-8-10 Mmec ¢ MOMeHTa 3abonesaHus
[31, 46-48]. B TO e Bpems TUTPbl aHTUTEN K BENKY Hy-
KJleokancuga siBAsoTCA MEHEe CTONKUMU: OHW 4acTo
nagatoT y>Ke 3a HECKONIbKO Mecsues [49, 50].

[aHHble 0 KUHETVKE M3MEHEHWNS YPOBHEN 3aluunT-
HbIX aHTUTEN B KPOBM [OCTATOYHO MPOTMBOPEYU-
Bbl. C OOHOM CTOPOHbI, rpynna u3 Kutas nokasana
COXpPaHEHNE HEeNTPanu3yoLen akTUBHOCTU B KPOBWU
B TeyeHne 10 mec [51], a aBTOpbI 13 BenmkobpuTtaHum
Habnogany o4eHb BbICTPOE NajeHre YPoBHSA HelTpa-
N3YIOWIMX aHTUTEN B Njas3me KpoBW nepebonesLumx
naumeHToB [29]. O6BACHEHNI 3TUM Pa3NNYNsaM Moka
HeT.

HakoHel, Heo6XoOMMO OTMETUTb, YTO AaXkKe Mpu
nageHuy ypoBHEN camux aHTUTEN B Kposu nepebo-
NIEBLUNX N MPUBUTBIX MALMEHTOB, Y HUX MOrYT coxpa-
HATbCS B-KNeTkn namsaTn, KOTopble CNOCOBHbI 6bICTPO
BblpabartbiBaTb 3alWTHbIE WMMYHOrMOBYNMHBI  Mpu
HOBOM KOHTaKTe C naToreHoM. Takue Knetku obpaay-
I0TCA [OCTATOYHO BbICTPO NOCHe BbiI30opoBneHus [52]
1 06HapyxmBaroTcs Yepes 6-8 mec [30].

T-KJIETOYHbIA OTBET

T-KNEeTOYHbI UMMYHUTET TaKXXe SBNAETCA 00bek-
TOM UCCNefoBaHUs pasnnyHbIX rpynmn. K HacTosiLemy
MOMEHTY YETKO MoKasaHo, 4To y nepebonesLmnx Ho-
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BOW KOPOHaBUpPYCHOW nHgekumnen nossnaotca CD4+
n CD8+ T-numdounTbl [53], aKTMBMpPYEMbIE CTPYK-
TypHbiMUu (Spike, M, S, ORF3a) n HeCTpyKTypHbIMU
(ORF7/8, Nsp7, Nsp13) 6enkamu [54, 55]. o coBpe-
MEHHbIM [aHHbIM, Hanbosee CUNbHbIA OTBET BO3HU-
KaeT K membpaHHomy (M) 6enky Bupyca [56]. Cpegu
BUpPYyCCneunduYHbIX KNEeTOK MOXXHO Bblgenntb Ox40+
CD137+ CD4+, CD69+ CD137+ CD8+ 1 LMTOKUHMpPO-
ayumpytowme CD4+ T-numdoumnTsl [57, 58]. Mpynna
M. MNoropenoro Ha npumepe ABYX NauMEHTOB C Ner-
Kol popmMoN MHMEKLMM NoKasana, 4To cneunduyHbie
D4+ n CD8+ knOHbI NOABAAIOTCA ObICTPO NOCNE UH-
duumnpoBaHns, 1 Nocie NX KPaTKOBPEMEHHOW MNpo-
nmdepaumm y MHOrMX KJIOHOB MOSBASAETCHA (PeHoTun
kneTok namaTu [53]. MpumedaTenbHO, YTO HEKOTOpPbIE
13 HUX OblNN BNOCNEACTBUN OBHAPY>XEHbI U Yy He 60-
neBwnx. CxofHbIe AaHHble OblM NOJIyYEeHbl FPYMNMoW
I EdwmmoBa, nccneposasllein penepTyap peuenTo-
poB T-kKNeTok n nokasaslen Hann4me CD4+ n CD8+
T-kneTokK, y3HawLwmx 6enok Spike, y nauneHToB, He
CTafKuBasLUNXCA € BUPYCOM [59] . BO3MOXXHbIM 00b-
SACHEHNEM 3TOMY MOXET ObITb y3HaBaHVe OaHHbIMU
KJIOHamMn MOTMBOB OenKOB [OpPYrux, CE30HHbIX, KO-
pOHaBMPYyCOB. OTO MOATBEPXKAAETCH [OaHHbIMU 00
y3HaBaHun T-knetkamu y 5,4% nauueHToB, nepebo-
nesBwnx SARS-CoV-2, aHtureHos HKU1, 229E, NL63
n OC43 Bupycos [60].

[o cux nop He MOMHOCTLIO MOHATEH BKNag T-Kne-
TOYHOrO VIMMYHUTETA B 3aluTy OT UHpekummn. Tak,
NMEeoTCS HabnNtodeHNs, YTO noseaeHne T-KNeTok, ce-
kpeTupytowmx IFN-y, y 60nbHbIX KOppenupyeT ¢ 6onee
mMArkum TeveHnem COVID-19 n 6onee 6bICTPbIM NCHE3-
HOBeHVeM Bupyca y naumeHToB [54, 58, 61]. Nokasa-
HO Tak>Xe, 4To Yy nauueHTos ¢ cumntomamy COVID-19
ypoBHM CD4+ knetok, cneumduyHbix K 6enkam Bu-
pyca, Bbille, YEM Yy MaUMEHTOB C acMMMTOMATUYHbIM
TeyeHnem 6onesHn [62]. Kpome Toro, Ha Koropte me-
OVLUUHCKNX PaboTHUKOB MPOLEMOHCTPUPOBAHO, YTO
KOPOHaBMpyCHas WMHMEKLUUS MOXXeT npoTekatb 6e3
CEPOKOHBEPCUU, HO C BbIPa>KEHHBIM T-KNETO4YHbIM OT-
BeTOM [61]. B monb3y 3HA4MTENbLHOrO BKaga AaHHO-
ro TMNna UMMYHWTETA B 3alUnTy OT MH(EKLUN roBOPUT
1 cny4van gnutensHon (bonee 87 gHen) Bupemun y na-
LMeHTa ¢ MMMYHOAEMULMTOM, Y KOTOPOro 6bin Hapy-
weH CD8+ oTBeT NMpu COXpPaHEeHUN HOPManbHOro ry-
MopanbHoro n CD4+ oTeeTa [63]. HapyweHHbin CD8+
OTBET XapaKTepeH TakxXe O NaunueHToB B KpUTHYe-
CKOM COCTOsIHUM [64]. Ha MbILLMHON MOgEeNN KOPOHaBI-
PYyCHOI MHbeKunmn nogTeepaeHo, 4to CD4+ n CD8+
OTBET 3aWMLAET XXMBOTHBIX OT TSXKENOro TeYeHus
WHpekUnn, npudeMm  AMMAOUNTbI  OEeNCTBUTENBHO
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CMNOCO6HbI IM3UPOBaTb NHPULUPOBAHHbIE KNETKN [65,
66]. Ewe ogHUM KOCBEHHbIM NOATBEPXKOEHNEM BKNa-
Aa T-KNeTo4HOro UMMYHUTETA B 3alUTy OT UHGEKLUN
saBnsieTca HapyweHne CD8+ oTBeTa y NOXunbIX (CTap-
we 80 neT) naymeHToB [67]. B TO e Bpemsi MetoTCs
1 NPOTUBOMNOJIOXKHbIE AaHHble. Tak, C. Thieme n coaBT.
[56] He Halwnn Koppenauum mMexany KUHETUKON NosiB-
NeHns BupyccneumguyHbIX T-KNEeTOoK 1 UX YPOBHAMM,
C OOHOWN CTOPOHbI, U BPEMEHEM UCHE3HOBEHUS NH(EK-
LN 1 TSDKECTBIO ee NPOoTeKaHUst — C APYro.

XoTs € MOMEHTa nosABAeHMs WHMEKUUn npo-
WO CPaBHUTENBHO Masno BPEMEHU, YyXKe MOHATHO,
4YTO T-KNETOYHbIA OTBET COXPaHSAEeTCHA B Te4yeHue
no kpariHen mepe 8 mec [57, 58]. OpgHako, yunTbiBas
CXO[OCTBO HOBOW KOPOHaBNPYCHOM MHdekumn ¢ SARS-
CoV-2, MOXXHO HagenaTbCsa 1 HAa COXPaHeHUe UMMYHU-
TeTa MUHUMYM 00 6 NeT — nepuoaa, Korga MoryT uc-
yesaTb B-kneTku namaTtu n aHtutena [68].

3AK/NKOYEHUE

Kak nokasaHo B HacTosLemM 0630pe, 3a nocnea-
HUA 1oL MOJIYYEHO MHOrO AaHHbIX O MeXaHu3Max
rymopanbHOro u T-KAeTOYHOro MMMYHHOIO OTBeETa
Ha HOBYK KOPOHaBUPYCHYIO WH(MEKLMIO, CO30aHbl
3(p(peKTNBHbIE KNMHNYECKME U NabopaTopHble TECT-
CUCTEMbl AN €ro MOHUTOPVMPOBAHUSA U BHEOPEHbI
B LUMPOKYK MPaKTUKy pasfiMyHble TWMbl Npodunak-
TUYECKNX BakKuUWH. Ha nprvMmepe CTpaH C LUMPOKUM
0XBaTOM BaKuuHaumu (Takux Kak Viapannb) y>xe 4eTKo
BWOHO, YTO NOSABMEHNE NONYNALNOHHOMO UMMYHUTETA
CYLLECTBEHHO CHWXAEeT KONIMYECTBO HOBbIX Cly4va-
€B MHbEeKUMM 1 rmbenn naumeHToB oT Hee. B To xe
BPEMS MHOMME Ba)KHble aCneKTbl OCTATCHA HEBbISAC-
HEeHHbIMWU. Bo-nepBbIX, HET YETKOro NOHMMaHNS TOro,
Kakue ypoBHU aHTUTEN Pasnn4HbIX K1acCcoB K Benky
Spike n ero pparmeHTam 3awmLaOT OT UHMULNPO-
BaHMA (MPUYEM MpPU KOHTaKTe C pasnu4yHbIMU [03a-
MW BUpYyCa) U OT AafibHelLen nepegadn UHMeKLNN.
Y>Xe MOHATHO, YTO camMo Hanuyne aHTuTen knacca G
He sBnsieTcs 100% 3awnTon oT MHpeKUun, YTo SCHO
BUOHO U3 ONHAMUKUN UHULMPOBAHUA NtoOen, Bakuu-
HMpoBaHHbIX CnyTHukom V [69]. imetoTcs n npumepsl
NOBTOPHOrO 3apa>XeHns NauneHToOB C HOPMasbHbIM
rymoparsbHbIM UMMYHHbIM 0TBETOM [70].

B03MOXHO, OTBET Ha 9TOT BONPOC ByAeT NonyyeH
N3 CpaBHEHNS AaHHbIX O 3a001eBaEMOCTU MPUBUTLIX
JaHHOI BaKLUMHOW 1 BakuuHon KoBnBak, OCHOBaHHOW
Ha MHaKTMBMPOBAHHbLIX BUPMOHAX, KOTopasi, cKopee
Bcero, O6yaeT Bbi3biBaTb MEHbLUME YPOBHU aHTUTEN.
Bo-BTOpPbIX, HEMOHATHOW OCTaeTCsa U ANUTENbHOCTb
UMMYHHOIO OTBETA Ha KOPOHaBUPYC, Y4nUTbIBast Npu-

BeLeHHbIe Bbille NMPOTUBOPEYMBbLIE AaHHbIE pa3nny-
HbIx rpynn. Takum ob6pasom, Heobxoaumo npofos-
)XaTb MCCnefoBaHus OVHAMUKX NadeHns YPOBHEN
aHTUTEN PasnnyHbIX KnaccoB K 6enky Spike y nepe-
60NeBLMX NALMEHTOB U MPUBUTBLIX JIIOAEN, a TakXe
OLEHUTb BKNag B 3awmTy B-knetok namsitu, KoTo-
pble MOryT MpoAyumMpoBaTtb crneunduryeckme nMmy-
HOrMOGYNNHbI MPU HOBOM KOHTaKTe C WHEKLUEN.
B-TpeTbux, akTyanbHbIMW OCTaKTCS OLEHKa pPOJM
T-KNIETOYHOrO MMMYHUTETa B 3aliuTe OT MHMEKLUN
N ee TAXKENOoro Te4YeHns, a TakXXe BOMpOChl Leneco-
06pPa3HOCTV BHEOPEHUSA TECT-CUCTEM LIS €€ OLEHKM
B MPaKTUKy MOHWTOPWHra NauveHTOB 1 BaKLMHUPO-
BaHHbIX JiMy. B-4eTBepTbiX, MOsIBNEHME HOBbIX Ba-
pUaHTOB BUpyca CTaBWUT BOMPOC O BO3MOXXHOM €ro
YCKONb3aHUN OT HEKOTOPbLIX KOMMOHEHTOB MMMYHHO-
ro OTBETA U O COOTBETCTBEHHOM U3MEHEHNN NPUHLM-
noB Au3aiHa BakLVH.

OueHb ObICTPLIN Nporpecc B 06nacTu nccnenosa-
HNSE HOBOW KOPOHABUPYCHOW NHMEKLUMM OaeT OCHOBa-
HVe HaOesaTbCs Ha MoslydeHne B Gnvkanwee BpPeMs
OTBETOB Ha BCE MOCTaBJIEHHbIE BOMPOCHI.
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