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We present the review of clinical and experimental studies on the pathogenesis of neurorheumatological complications (NRC) in COVID-19. The
influence of systemic hyperinflammation caused by impaired innate immunity on the functioning of the neurovascular endothelium and the blood-
brain barrier, activation of signaling pathways of innate immunity and parainfectious autoimmunity in the central nervous system were analyzed.
Hyperinflammation has been shown to contribute to the development of NRC in COVID- 19. The potential therapeutic efficacy of drugs, including
those based on chondroitin sulfate, which can be used for the prevention and treatment of NRC in COVID- 19, is considered.
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HeiipopeBmaronorusi, nian HEBPOJIOTHSI PEBMAaTUUECKUX 3a-
ooneBanuii (P3), — HOBoe HampaBiaeHUe OMOMEIULIMHCKUX UC-
ciienoBaHuii. PacriodHaBaHue HEBPOJIOTUUYECKUX IPOSIBICHUNA
cucteMHbIX P3 — cucreMHoii kpacHoit BomuaHku (CKB) peBma-
TOUTHOTO apTPUTA U JIp., — a TAKKe HEKOTOPBIX N30JIMPOBAHHBIX
ayTOMMMYHHBIX HEBPOJIOTUYECKUX 3a00JieBaHUII — CUHApOMaA
Tuitena—bappe (CI'b), neiikoaH1ieGaanuToB U Ip. — MOXKET BbI-
3bIBaTh 3HAYUTEbHBIC 3aTpyaHEHUs. BoiaeneHne KOHKPETHbIX
HEBPOJIOTUYECKUX CUHIPOMOB, 4aCcTO acCOUMUPOBAHHBIX ¢ P3
WY ClIeIM(UISCKUMI ayTOUMMYHHBIMM 3a00JIeBaHUSIMM, OyIeT
CITOCOOCTBOBATH YITYUIICHUIO NX IMarHOCTUKY. HeobxommmocThb
dopMUpOBaHUS TAHHOTO HAYYHOTO HAIIpaBIeHWs] 000CHOBaHA
BOBJIYeHUEM B TlaToreHe3 P3 MHorux cucreM opraHos [2]. [Ipu
5TOM HEBPOJIOTUYECKME CUHIPOMBI BKJIIOUEHBI B Kiaccuduka-
LIMOHHBIE KPUTEPUU cUCTeMHBbIX BackynuToB, CKB 1 psina apyrux
P3, oHM TakKe YIMTHIBAIOTCS MPU OINPENeTCHUN aKTUBHOCTH
CKB. B poccuiickoii Hay4YHOI JTUTepaType TEPMUH «HEUPOPEB-
Marosorus» rmossuics B 2005 1. [2, 3], 3apyOeKHBIMU aBTOpaMK
OH CTaJl UCIOJIb30BaThes nuib B 2020—2021 rr. [4—6] Ha done
nanaemun COVID-19.

KoponaBupycHast uHGbeK1LMsI XapaKTepru3yeTcsl BRIpaXKeHHOM
MMOJIMOPTaHHOM MATOJIOTHE, B TOM YKCJIe TOPaXKEHUEM CYCTaBOB
[7]. Ee xmuHuYeckue MPOsIBIIEHUSI — HEMpeKpalarouascs Ju-
XOpaaKa, TUTTIOKCUUYeCKasl bIXaTeJIbHass HeJOCTaTOYHOCTD U CH-
CTEMHBIE OCJIOXHEHUS (MOpaXeHue XKeJTyTOUYHO-KUIIETYHOTO
TpakTa, MovekK, cep/lia U neyeHu), sHiedanonaTis 1 Tpomoo-
TUYECKUe sIBIeHUs1. [UnmoKkcnyeckre pecnupaTopHble CUMITTOMBI
MOTYT OBICTPO MPOTPECCUPOBATH JO OCTPOrO PECITUPATOPHOTO
JUCTPECC-CUHIPOMA W BTOPUIHOTO TeMO(MaroluTapHOTO JTMM-
dorucTronnTo3a U MPUBOIUTH K TSIXKEJIOU IMOTMOPTaHHOMW AMC-
(yHKIIMU, CBSI3aHHOW C Ype3MEPHBIMU BOCTIAIUTEIbHBIMU Pe-
aKkIMsIMM (TUTIepBOCIaeHrem) [8].

Tunepsocnanenue npu COVID-19 BbI3BaHO 3HAYUTEIBHOM
aKTUBAIlMEll IIMTOKWHOB, XeMOKWHOB M APYIMX TPOBOCTIAIN-
TEJIbHBIX METMATOPOB, TIOBBIIIIEHHOM TIPOIYKIINEl OEITKOB OCTPOi
dassbl, Bkmouas Gepputud, CPBb u unrepaeiikun (MUJI) 6, ayro-
UMMYHHBIMU peakiusiMu [9] u numpounronenueit [10]. Dtot
HEKOHTPOJUPYEMbIi MMMYHHBII OTBET, XapaKTepU3yIOLIUiCs
U30BITOYHON MPOIYKIMEN HIUTOKWUHOB U CBEPXaKTUBALUEN M-
MYHHBIX KJIETOK (TaK Ha3bIBAeMbI/ IIMTOKMHOBBIN IITOPM), CO-
MPOBOXIAETCS] TTOBPEXICHUSMHU PA3JIMYHBIX OPTaHOB, B TOM
quclie IeHTpalibHOM HepBHOI cuctembl (LLHC) [11].

Hesponoruueckue ocnoxuenus COVID-19 Hepenko peru-
CTPUPYIOTCS Y MALIMEHTOB C XPOHUYECKOII KOMOPOMIHOM TaTo-
JIOTUEH U TSDKEJbIM TeUeHeM KOpoHaBUPycHOM nHdexkunu. Ha-
npumep, yacrota nopaxenus LHHC (B yactHocTH, ICUXUYECKUE
CUHAPOMBI U rosioBHas 60Jib) mpu COVID-19 y nauunenTtos ¢ P3
cocrasisieT 40—70% [12].

B o630pe paccMOTpeHbI MaTtoreHe3 W KIMHUYECKUE IMPO-
sieHust ocnoxHeHnit COVID-19 co cropons LIHC. D1r ociox-
HEHUSI CBSI3aHbI KaK C IEPBUYHBIM (BCJIE€ACTBUE HEMPOMHBA3UU
BUpYca), TaK U C BTOPUIHBIM (BCJIEACTBUE CUCTEMHOIO TUIIEp-
BOCMAJIEHUSI U ayTOUMMYHHBIX peakuuii) nopaxeHuem LIHC.
Taxzke paccMOTPEeHBI COBPEMEHHBIE TIOAXO/BI K (hapMaKoTeparuu
HeiipoBocnanenus npu COVID-19.

Heiipopesmatoaornyeckue nociaeactsus COVID-19
HeilipopeBmarosorust — MeXKIUCIMILIMHAPHOE HaIlpaBJIeHNE,
BbIJIEJIEHNE KOTOPOTO CIIOCOOCTBOBAIO LIeJICHATIPABICHHOMY U3-
YYEHUIO HEBPOJOTMYECKUX U ICUXMYECKUX MTPOSIBJICHU I CUCTEM-
HbIX P3 [2]. AKTyanbHOCTb Ipo0IeMbl HEMPOPEBMATOIOTMYECKHIX
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nocnenctsuit COVID-19 o0ycioBneHa BBICOKON 4aCTOTOM HEB-
POJIOTUYECKUX OCJIOXKHEHU I KOPOHABUPYCHON UHGMEKINUT; UTH-
TEJIbHBIM COXPAaHEHUEM HEHPOpPEeBMAaTOJIOIMYECKUX CUMIITOMOB
(6071b, TOMOTA B CyCTaBax, MyduTeTbHasi HOIOIIast 00JTb BCIIG/ICTBHE
OTEYHOCTH, OIIYIIeHe CKOBAHHOCTH CITUHBI U JIP.) TIOCTIE TIepe-
HeceHHoro COVID-19; pa3zsutuem xapakreptoii st COVID-19
BACKYJIONIATUX; HEOOXOAMMOCTBIO UCITOJIb30BaHUsI OCO0OTO aj-
TrOpUTMa Ha3HAYEeHUS! TTIOKOKOPTUKOUIOB, MOHOKJIOHAIbHBIX
AQHTUTEJ, UHTUOUTOPOB KMHA3 (/151 CHUXKEHMSI aKTUBHOCTH BOC-
MajeHusi, yMeHblueHus1 601 npu P3 v npoduaakTuku uuTo-
KWHOBOTO TITOPMA) C IEeJbI0 MUHUMU3AIMK YacTOTHl HebIaro-
MPUATHBIX 23D PEKTOB hapMaKoTepanuu; GOIBIITUM YUCIOM CITy-
YyaeB TPOMOOTHUYECKUX 1epedpanbHbIX ocnoxkHeHnit COVID-19,
B TOM YHCJIE CBSI3aHHBIX C aHTU(DOCHOTUTTUAHBIM CUHAPOMOM U
JIPYTUMU CUCTeMHbIMU P3.

Boinenstor Tpu ocHoBHBIX niepuoaa COVID-19: octpslii (acute-
COVID-19) — no 4 nex, moctoctpbiii (post-acute-COVID-19) —
ot 4 1o 12 nen, mocrkosuz (post-COVID) — ot 12 Hex mo 6 Mmec.
Ecnu peun umer o Gosiee 3aTsKHOM TeyeHuu (6ojiee 6 Mec), TO
HCTIONb3YeTCsl TEPMUH «UTeNbHBI» (long) COVID. B HacTosee
BPEMsI OMMCAHO MITh OCHOBHBIX TUIIOB (3TarnoB GOPMUPOBAHNS)
CUHIpoMa TaK HasbiBaemoro jureabHoro COVID-19, koTopblie
BKJTIOUAIOT B Ce0sT B TOM YKCIIe HEIIPOPEBMATOJIOTMUECKIE CUMIT-
ToMHI [13]:

e tun 1 (octpsiiit COVID-19) — pazButue TpyaTHOIEYUMBIX
NECTPYKTUBHBIX U3MEHEHU I OPraHoB yXe B epruo] nHMU-
LIMPOBaHUSI;

* TUN 2 — CHUMIITOMBI ITOJIMOPTAaHHOW MMaTOJIOTUH, COXpa-
HsTIonMecs B TeueHue 4—12 Hen mociie 3apaxkeHust SARS-
CoV-2;

e TuN 3 — 3aTspKHOE (OoJiee 12 Hem) HeMpepbIBHOE WIIM pe-

LIMIMBUpYIolliee TeueHue (0osiee 3 Mec — monTur 3A, 6ojee
6 Mec — oatun 3B) rmocse NoYTH MOJIHOTO UCUE3HOBEHUSI
CHMIITOMOB;

* UM 4 — «BHE3AITHOE» Pa3BUTHE MTOJIMOPTAHHOM MATOIOTHY
ciycrs 1—3 Mec (rmoarumn 4A) muinm 6osiee 4em yepes 3 Mec
(moatun 4B) mpu 6eCCUMIITOMHOM T€YEHUU OCTPOTO Te-
puona;

* TUI 5 — JIETaJbHbII MUCXOJ, BBI3BAHHBII CKPBITO MPOTE-
KaloNIMM JTUCCEMUHUPOBAHHBIM CBEPTHIBAHUEM KPOBU B
Pa3TUIHBIX OpraHax (JIeTKUX, MUOKap/ie, MO3Te U [Ip.) U B
MMUTAIOIINX 3TU OpPTaHbl cocynax | 14].

AyTOMMMYHHBIEe peakuuu TUMUYHBL 1151 P3. [loBblieHne
AKTUBHOCTM ayTOMMMYHHBIX TpoiieccoB Ha ¢oHe COVID-19
MoxeT oTtsirowiaTth TeueHue P3. [1pu atom HeilpopeBmarTonoru-
yeckue usmeHeHust LIHC oOycioBieHbl BOCHOBHOM COCYUCTOM
TaTOJIOTUEH: BacKyJonaTueil, TpoM603aMu, BaCKyJIUTaMU, WH-
(apkTamMu 1 TeMOpparusiMu pa3IMIHBIX OPTAHOB.

Haxannusatorcst nanHbie o csizdaHHbix ¢ COVID-19 ayto-
MMMYHHBIX OCJTOXXHEHUsIX. OTIMCaHO pa3BUTHE BOCTIAIUTEIbHBIX
JeMUETMHU3UPYIOIMX onvpanvkyaonesponaruii (CI'b; cunnpom
Munnepa—®uiepa), JeKosHIEDATONATUN, ayTOUMMYHHOTO
sHuedanurta, TpoMosHIEedanuTa bukepcradda, numobuyeckoro
sHuedanura, antTu-NMDAR-sH1Ie(DanmnTa, OCTPOro aAucceMm-
HMPOBAHHOTO dHIIE(PATOMUEINTA, TONEPEUHOr0,/TIPOIOIBLHOTO
MMeEJIMTa, ONTUKOMUEIUTA, paccestHHoro ckiaeposa (PC), mua-
cTeHuu de novo, MHOXXeCTBEHHOTO MOHOHEBPUTA, LIEPBUKOOpa-
XUaJIbHOU iekconaTuu [15], 3710KkauecTBEHHOIO OTEYHOTO dK-
3odranpma [peiiBca (ayrouMmyHHOro TUpeoauTa). Takxke 3ape-
TMCTPUPOBAHBI €AMHUYHBIE CTydau TTOCTBAKIIMHATIBLHBIX HeOJIa-
TOMPUSITHBIX peakiuii mocie BBeaeHus MPHK BakiimHbl mpoTus
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COVID-19 B Buze nonepeunoro muenuta, CI'b u ap. [16]. Xa-
paktepHas wist COVID-19 notepst 000HSIHUS TaKXKe MOXET pac-
CMaTpUBaThCsl Kak HelipopeBMaTosioruyeckoe ocioxHenue (HPO),
TaK Kak CBsI3aHa ¢ MopaskeHreM rnepudepruuecKX HepBOB BCIIE -
CTBUE HEIPOBOCTIAJIEHMSI, HepoeTeHepaIluK U ayTOMMMYHHBIX
peaxkuwuii [17].

Taxcke nMeroTcst HAOMIOIEHNWSI MEHHTUTA U OCTPOI HEKPO-
TU3UpYIoLeil sHuedanonatuu [18], accounupoBaHHbIe C UH-
¢unmpoBanuem SARS-CoV-2. Ipu atom ykazanHbsie HPO moryT
BO3HUKATb 1 B OTCYTCTBUE MpsiMOii MHBa3uu Bupyca SARS-CoV-2
B UHC mimm mMMyHOOTIOCpEIOBaHHOM NeMUETUHU3AINHT, HO
BCJIEICTBUE CUCTEMHOTO IIUTOKMHOBOTO IITOPMa 1 HapyIIeHU
remarosHuedanuueckoro 6apwepa ([Db) [19].

MounekynsipHo-010I0THIECKHE MEXAHN3MbI BUPYCHOI MHBA3MH,
¢opMUpPOBaAHKS AYTOMMMYHHbBIX PEAKIMIA ¥ 10JTOCPOYHBIX
HeiipopeBmarosiorndeckux nociaeacrsuii COVID-19

HeitpounBasus Bupyca SARS-CoV-2 ocymiecTBisieTcst re-
MaTOTEeHHBIM M HEHPOHAJbHO-PEeTPOrpaaHbIM IyTeM. Helipo-
HaJIbHOE PETPOrpagHoe PacrnpocTpaHeHNEe KOPOHABUPYCOB MPO-
HCXOINT Yepe3 YePEMHO-MO3TOBbIE HEPBBI (OOOHSITETbHBIN, TPOIi-
HUYHBIH, S3bIKOTJIOTOYHBII U Oityxxaatouuii) [20]. CocyaucTslii
SHIOTEIUI KCIpeccupyeT Oenku-peuentopsl Bupyca SARS-
CoV-2 (aHrmoreH3uHMpeBpalarmmmii pepment 2, AIID2 u ap.),
TI03TOMY COCYIUCTbIN KoMmapTMeHT [ Db takske siBisiercst «Bxo-
HBIMM BopoTaMu» jisi uHBasuu BupycoB B LIHC [21]. SARS-
CoV-2 moxet npoHukarb B LIHC, ucronb3yst pa3inyHbie Kie-
TouHble perentopbl: AIID2 [22], 6azurun [23], HeliporwiuH 1
B 9H/IOTEJIMATIbHBIX KJIETKaX [24], TpaHCMeMOpaHHbIE CEPUHOBBIE
npoteasbl 2 U 4 B HelipoHax [25] u karerncuH L B MUKporianu
[21]. KopoHaBUpyCchl MOTYT MUTPUPOBATh U3 JETKUX K CTBOIY
MO3ra U KapauOpecrnupaTopHOMY LEHTPY MOCPEICTBOM Mexa-
HOPELENTOPOB U XEeMOPELENTOPOB Yepe3 CHUHANTUYECKUE CO-
eauHeHus [17].

VBemueHve YKciia MHCYJIBTOB B 6acceiiHaX KPYITHBIX COCYIOB
y nmanyeHToB Mosioxke 50 set, mepe6oneBmux COVID-19, ipen-
rmojaraeT He TOJbKO TMpsiMylo uHBazuio Bupyca B LIHC, Ho u
dopMupoBaHUe SHAOTEIMONATUY, TUTIEPKOATYJIOTIATUM U DHIIE-
(ayonatuu BeaeACTBYE TuepBocnaneHus [26]. [Tatodusronorus
sHUedantonaTuu, o0ycIOBICHHONW UHMUIIMPOBAHUEM BUPYCOM
SARS-CoV-2, Takke cBsi3aHa ¢ abeppalveil CUTHaJIbHbIX MyTei
BpoxxaernHoro ummyHnureta LIHC B oTBeT Ha mepudeprieckoe
TUTIEPBOCTIATIEHNE, CIIPOBOIIMPOBAHHOE TMOBBIIIEHUEM YPOBHS
MPOBOCMAJIUTENbHBIX HIMTOKMHOB, BKtouast MJT1B, W16, NJT17
u dakTop Hekpo3sa onyxoiu o (PHOw) [27].

OO01IMe HelpoIaToJoruyeckKue MccieaoBaHus MalueHTOB
¢ HeBpoJiornueckuMu nposieieHussmu COVID-19 BbisgBuIN ak-
TUBALIMIO MUKporaunu (42,9%), itumbounHoe Bocnianenue (37,5%),
OCTpbI€ TMIIOKCUYECKU-UIIeMUYecKye u3meHeHus (29,9%), act-
pornuo3 (27,7%), oCTpblil/TOAOCTPbIA MH(MAPKTHI TOJIOBHOIO
mosra (21,2%), cionTanHbie KpoBousaustHust (15,8%) u Muk-
poTpom603 cocyaucroro pycia LHHC (15,2%) [28].

Bosee meranbHbIe MccIenOBaHUS TIOKA3alu, YTO MHUIU-
poBanue BupycoM SARS-CoV-2 nmpuBoauT K U3MEHEHUSM OT-
HOCUTENbHBIX KOJIMYECTB MOATUIOB MMMYHHBIX KJIETOK. Tak,
oTMmeyvaeTcs cHikeHue yucia CD4+/CD8+ T-knetok, B-kietok
U ectecTBeHHBIX KuiiepoB (NK). Habmogatorest oopaTHast Kop-
pesIsist MeXAY OTHOCUTEbHBIM KotnuecTBoM CD8+ T-kieTok
¥ YPOBHEM MapKepoOB BOCTIAJIEHUsI, 3HAUMMOE TIOBBIIIICHUE OT-
HocutenbHoro konmdectBa CD4+ T-kieTok ¢ akcmpeccueit xe-
MokuHoBoro petieritopa CCR6 [29]. B nepudepuyeckoii KpoBu
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naueHToB ¢ COVID-19 yBenuyeno uucio kinetok Th-17, Bei-
pabatsiBarorux MJ12, NJ16, U110, u Thl, ceKpeTUpYIOIINX MH-
tepdepon Y u ®HOa. U1 urpaer BaxxHyto poiib B HOpMUPO-
BaHWU COCYIMCTHIX «HEUTPOGDUITBLHBIX IIPOOOK», OOHAPYKEHHBIX
B rosioBHoM Mo3re nauueHto ¢ COVID-19 [30].

LutokuHoBelii mropm mpu COVID-19 compoBokmaercst
rurnepakTuBaeil MakpodaroB, TYUYHbIX KJIETOK U B-KieTok.
AKTHUBUpPOBaHHBIE MaKpodaru mpoayLupyloT U30bITOYHOE KO-
JINYECTBO MPOBOCTIATUTENBHBIX IMTOKUHOB, TPAaHC(HOPMUPYIOTCS
B MPOBOCTAUTENbHBIN heHOoTHIT M1 M MPUOOPETAIOT LIMTOTOK-
cudeckue cpoiictBa [31]. B makpodarax CD169+ oGHapyxeH
HYKJICOTTPOTEMHOBBIN aHTUTeH Bupyca SARS-CoV-2, KoTopsblii
ctumynupyet cuHTe3 MJI6, 4To criocoOCcTBYeT pa3BUTHUIO BOCIIA-
JIEHUSI M UCTOLLEHUIO myJia JTuMdouuTos [32].

Tyunbie knetku, aktuBupoBaHHble SARS-CoV-2, BbicBO-
00XIal0T rMcTaMUH, MOBbIIaIMi ypoBeHb WJI1P, koTopblit
SIBIISIETCS OJTHAM 13 OEJTKOB-MHUIIMATOPOB IIUTOKWMHOBOTO IIITOPMa
[33]. ¥ mammuenToB ¢ COVID-19 3HaunUTENbHO YBEIMUMBACTCS
KOJIMYECTBO aTUTTMYHBIX B-KJIETOK mamsiTu, TOraa Kak KOJIMYEeCTBO
OOBIYHBIX B-KJIETOK MaMsITW CyILLIEeCTBEHHO yMeHbIaeTcs [34].
M306biTOuHast niepegaya curHajaoB ot peuentopa MJI17 moxer
yCUJIUBaTh TMOEJb HEHPOHOB 3a CUET aKTUBALIMU Kackaia
NF-xB B B-knerkax [35].

IMpu Bakumuauuu mpotuB COVID-19 ayrommmyHHBIE
peaxiy MOTYT ObITh OOYCIOBIEHBI HE TOJILKO IMIepakTUBALIUE
B-kieTok, HO U cxoacTtBoM 3nuTonoB Bupyca SARS-Cov-2 ¢
SMUTONAMU TaHTJIMO3UAOB MO3ra, MO3TOMY aHTHUTENa, TeHEepH-
pyeMble TIPOTUB BUPYCa, MOTYT CBSI3bIBATh TAHTJIMO3UIBI HEHPOHOB
TTOCPENCTBOM B3auMoielicTBus ¢ T- v B-xieTkamu, 9To MpUBOAUT
K pa3pylieHuIo MueanHa [36].

Buisenenue y naumentoB ¢ COVID-19 neiikornintosa, TpoM-
OOLIUTONEHUH, TTOBBILIEHUSI TPOTPOMOMHOBOIO M YaCTUYHOTO TPOM-
0OIUIACTUHOBOIO BPEMEHU, a TaKxXKe YPOBHSI (hrbpuHoreHa, D-au-
Mepa, IgA-aHTHTeN K KapIMOIUMIIMHY U B2-TJIMKOMPOTENHY TIOKa-
3bIBAET, YTO CUCTEMHBIN OTBeT, BbI3BaHHBI SARS-CoV-2, cxox ¢
narorene3om CKB u anTrdochomumnaHoro cuaapoma [26].

Antudochonumuaasie anturena (IgA- u IgG-anTurena K
KapIMOJIUITUHY U B2-TJIMKONPOTEHHY 1) CIOCOOCTBYIOT Pa3BUTHIO
KOAaryJornaTiuM Mpu MHCYyJIbTaX, cBsizaHHbix ¢ COVID-19 [26].
CuHIpOM 00paTUMOI SHIIE(hAIOTIATHHN 3aTHIX OTIEIOB TOJIOBHOTO
MO3Ta y JINIl ¢ HOPMaJIbHBIM apTepualbHBIM JaBJIEHUEM W
COVID-19 accotmurpoBaH ¢ CUCTEMHBIM BOCTIAJICHUEM, UIMMYHHOI
IUcperysiueii u Koarynornarueii [37]. [laToreHes octporo auc-
CEMUHUPOBAHHOTO dHIIe(aTOMUETNTA, KOTOPBII CXOX C UMMY-
HoorocpenoBaHHbIMU TiocienctTsusiMu COVID-19, Bkitovaet
TIACPETYJISILIUIO aIalITUBHOTO, BPOXIEHHOTO [38] 1 r'yMOpaJIbHOTO
MMMYHUTETa C y9aCTUEeM aHTUTeN, HalleJICHHBIX Ha TJIMKOTIPOTEWHBI
MMEIUHA OJIUTOAEHAPOLIUTOB [39].

Hanpagaenus papmakosornyeckoii KOppeKIun ayTOUMMYHHOTO
HeiipoBocnaienus npu COVID-19

Pesynbrarel nmpenctaBieHHbIX BbILIE UCCIEIOBAHUN MOKa-
3bIBAIOT, YTO AyTOUMMYHHBbIII KOMIIOHEHT HEPA3pbIBHO CBSI3aH C
TTaTOTeHE30M HEMPOBOCIIATICHUST TIPU IOJTOBPEMEHHBIX ITOCIIEI-
ctBusix COVID-19. [ToaToMy HeyIMBUTEBHO, YTO JIEKAPCTBEHHBIE
CpEeJCTBa, UCTIOIb3yeMble TSI IEUEHUsT ayTOUMMYHHBIX 3a60s1e-
BaHUIi, YACTO MPUMEHSIOTCS TIpU TsikeaoMm TedeHun COVID-19
[40], nemMoHCTpUPYS MOJOXUTENbHBIN 3P deKT, B TOM yucie B
OTHOIIEHUU IUTOKUHOBOTO 1Topma [41]. Tak, B Tepanuu COVID-
19 ucmonb3yercst TOUUTN3YMad — MOHOKJIOHAJIbHOE aHTHUTEO,
aHTaroHucT peuentopa K MJ16 [42]. I[IpoToKoJIbl ¥ peKOMEHIALIMKI
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[ AMMAKHEEE EANTEH &
FCAQCIATEIAA aHTHEIALAE,
mArHHrHEA Apismaewesra F3E,
M2 MHEHIAT THLOTEM R =
HIETOH, Widse DK pARpHE &
S POBPEAZEHEN, OTEE, HIRYILERAE
e HOAMAALEK, FAHKBOHROOOTNE ke,
BHIVNST, HEBEIEIINA AR HISE,
HOMB0ARTEHERALAR, KOMHATHONN
AHEPEHELHA, FRESAL A jInH o

ey

Tunomemuueckuii mexanusm éausnus XC Ha aKmueayuio my4HvIX KAemoK, UHOYUUPOBAH-
nyto eupycom SARS-CoV-2, u bic6060coerue paznuuHbix Meouamopos eocnanenus 55,
56]. LTC4 — neiikompuen C4; PGD:2 — npocmaenandun D2; CRH — kopmurxoaubepun;

IL — unmepaeiikun; TNFoo — paxmop nexposa onyxoau o CCL2 — moHoyumapmbwlii xemo-
ammpakmanmuwlii 6enox 1; GM-CSF — epanyaoyumapro-makpoghaearvhulii KoroHuecmu-
myaupyrowuii paxkmop; CXCL 10 — undyyuposannuiii unmepgheporom y 6eaok 10; VEGF —
@axmop pocma sndomenus cocyoos; IFNy — unmepghepon y; TLR — monn-peyenmopor
Hypothetical mechanism of cholesterol effect on mast cell activation induced by SARS-CoV-2
and release of various inflammatory mediators [55, 56]. LTC4 — leukotriene C4; PGD: —
prostaglandin D2; CRH — corticoliberin; IL — interleukin; TNFo. — tumor necrosis factor o
CCL2 — monocytic chemoattractant protein 1; GM-CSF — granulocyte-macrophage colony-
stimulating factor; CXCL 10 — interferon y -induced protein 10; VEGF — vascular endothe-

[IPSIMOE TIPOTUBOBUPYCHOE ACHCTBUE MPU
COVID-19 [46]. B yacTHOCTH, (DUHTOJIM-
MO/, MCITOJIb3YeMbIi B (hapMaKoTepanuu
PC (rpynna ATX LO4AA «CenekTuBHbIE
MMMYHOJETIPECCaHThI»), 00JlagaeT Hau-
00JIee€ CHIIBHBIM IIPOTUBOBUPYCHBIM 2(-
bexkroM. UHTOIMMOI, MOIYTUPYIOLINIA
peuenrtopsl cuHro3uH-1-docdara, ac-
COILIMMPOBAH C YMEPEHHBIM TeYeHUEM
COVID-19 y nauuenros ¢ PC. [TonodHoro
polla TIPOTUBOBUPYCHOE NEHCTBUE OKa-
3BIBAET U TEPUQIYHOMMI, KOTOPBII TAKXKE
npumensiercst Wi teparnuu PC [46]. Un-
TepdepoH B, Toxe 06anaInii TPOTH-
BOBUPYCHBIMU cBoiicTBaMu [47], U UM-
MyHHoJernpeccaHT (puHronumorn [48] mpo-
XONISAT KIMHUYECKUE UCTTBITAHUS B Kave-
CTBE MOTEHUUAIBHBIX CPEACTB IS JICUEHIST
COVID-19 [43].

MHrubupoBaHue aKTUBALIMKM U JIET-
PaHYJISILIMK TYYHBIX KIIETOK COOTBETCTBYIO-
LIUMU TIperiapaTaMu U TPUPOTHBIMU HEl -
poripoTeKTopamMu (TToJIMMEHOI JIIOTEOTUH
WY BUTaMUH D3) yMeHbIIAeT BhIpaXkKeH-
HOCTb BOCITAJIUTEIbHBIX PEAKLIUi, JIET0U-
HBIX U HEBPOJOTMYECKMX OCIOXHEHUI
npu COVID-19 [49—51]. Butamun Ds
CTAaOMIM3HUPYET TyIHBIC KJIESTKH 1 TIOaB-
JISIeT BBICBOOOXIeHUE TuctaMuHa [49]
KpoMorimmkar HaTpus U MaJIbMHUTOWII-
STAHOJIAMU TaKXKe MHTUOMPYIOT Jerpa-
HYJISILIMIO, aKTUBALIUIO, U BLICBOOOXKICHME
MPOBOCHAIUTEIbHBIX MEIMATOPOB U3 T4~
HBIX KJIETOK M YMEHBIIIAIOT BOCITAJICHUE B

lial growth factor; IFNy — interferon v; TLR — toll receptors

no ¢apmakorepanuu naureHToB ¢ PC B ycI0BMSIX MaHIEMUU
COVID-19, ony6amMKoBaHHbIE Pa3TUYHBIMU O0IIIECTBAMU Bpaueit,
He MpeaycMaTpUBAaIOT PATUKaIbHBIX U3MEHEHUI B CXeMe JICUCHMST
PC: pernameHTHpOBaHO IIPUMEHEHHE MTPerapaToB MepBOTO Psizia,
ocobeHHO nHTepdepoHa, rIaTupamMepa arerata, GUHroIMMoa,
nMeTrIIpymapaTta, TeprdayHoMuaa [43]. DKCepTsl peaiaraor
HCIIOJIb30BaTh PACIIMPEHHBIA MHTEPBaAI JO3MPOBAHUS I Ha-
Tanu3ymada M IPYruX MOHOKJIOHAJIbHBIX aHTUTEN (BKJItOYast
OKpeJn3yMal), TIIATeJbHbIIi MOHUTOPUHT JUMMONEHUM, CBSI-
3aHHOI ¢ (PUHTOIMMOIIOM, YTOOBI cOanaHCUpoBaTh 3G (HEKTUB-
HOCTb 1 0€301acHOCTh ITHX TperapaToB. Bo BpeMst maHaemMun
pekoMeHayercs npumenenue mpu PC antu-B-xireTouHoii Teparmuun
(okpenusymab U pUTyKCMMAal), a TaKKe MEHee CeJeKTUBHBIX
npernaparoB — KjiaapubuHa u ajgeMrty3ymaoa [44]. [TokaszaH mo-
TEHLIMAJILHO OJIarONpPUSITHBIN 3(D(heKT OKpen3ymada npu JICUeHUU
oonbHbIX PC ¢ conyrcTBytonium COVID-19 [45].

PanukanbHble M3MEHEHUST B CXeMax JIUCHUs] B YCIOBUSIX
nangemun COVID-19 TpynmHO peKOMEHI0BaTh, TOCKOJIBKY BO3-
JIEACTBYE U3BECTHBIX JIEKAPCTBEHHBIX CPEACTB Ha PEIIMKALIMIO
Bupyca SARS-CoV-2 uzyuyeHo kpaiiHe Majio. XeMOpeaKTOMHBIA
CKpUHMHT Bo3neiicTBus 2700 mpenapaToB U3 AHATOMO-TeparieB-
TUYECKO-XMMUUecKoi Kiaccudukauuu (Anatomical Therapeutic
Chemical Classification System, ATX) Ha SARS-CoV-2 u Ha
BMPOM YeJIOBEKa IOKA3al, YTO HEKOTOPbIE OOIIEM3BECTHBIE IIPe-
mapaTbl pa3HbIX (hapMaKOJIOTMYECKUX IPYIIIT MOIYT IIPOSIBJISITH

Jlerkux y nauveHtoB ¢ COVID-19 [52].

XonapoutuHa cynbdar (XC) yua-
CTBYeT B (DOPMUPOBAHUY CEKPETOPHBIX TPAHYJ TYIHBIX KJIETOK,
HakarmauBaomux ructaMut [53]. I1pu Hepoctatke XC rucra-
MMWHOBBIE TPaHYJIbl HECTAOMJIbHBI U JIETKO PACIaJaloTcsl C Bbl-
OpOCOM THCTaMUHA B MEXKJIeTOUHOe TpocTpaHcTBO. XC Mmo-
nasysieT BeicBoOokneHne ructamuda, @HOo u CXCLS u3 Ty4-
HBIX KJIETOK YesloBeKa, cTuMynrpoBaHHbix MJI33 (B ToM uncie
npu yyactun SARS-CoV-2). [Ipennonaratot, yto XC B3auMo-
NEeMCTBYeT ¢ pelienTopamu 6eaka N-3TUIMaleUMUI-4yBCTBU-
tejbHoro pakTopa (SNARE), KoTOpbie peryaupyloT ceKpeiuio
ructamuHa [53]. XC Takxke BauseT Ha aKcmnpeccuto oenka ST2
(uneH cemeiicTBa perientopoB K MJI1[) B TydHbIX KiTeTKax [54].
TMpumenenue XC npu COVID-19, BeposiTHO, MOXET YMEHBIIIaTh
AKTUBALIMIO TYYHBIX KJIETOK BCIEACTBUE OJIOKAIbBI TOJLI-PeLer-
TOPOB, CIIOCOOCTBYIOLLEI CHUXEHUIO BHICBOOOXKAECHMS IIPOBOC-
MaJIUTEIbHBIX MEAUATOPOB HUTOKMHOBOTO Ltopma (MJ16, NIT1[,
®HOq, CCL2, CXCL10), nponutiaemoct 'Db 1 mpoHUKHO-
BeHUst SARS-CoV-2 B Mo3r (cM. pucyHoK) [55—57].

3akimouenue
HeiipopeBmarosiorusi — HOBOE HarpaBlieHUE MEAMIIMHBI.
Hanpuwmep, B Journal of the Neurological Sciences cieunanbHbIi
pasies o Ha3BaHueM « HelipopeBMaToIorvst» ITOSIBUIICS TOJIBKO
B 2021 r. [58]. HelipopeBMaTosiornyeckue ucciiefoBaHusi 0COOEHHO
akTyasbHBI Ha (poHe manmemMun COVID-19. [Tpu aTom BaxkHOI
3aj1aueil SIBJISIETCsI TOUCK MAaTOreHETUUECKUX M TUATHOCTUYECKUX

Cospemennas peemamonoeus. 2022;16(2):92—98
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mapaieneit mexay nposisneHusmu COVID-19 u HeitpopeBma-
TOJIOTMYECKOI CUMITOMATUKOM, YTO MO3BOJUT pa3pabaThiBaTh
ONTUMAJIbHYIO CTpPATEeTUIO JIEYEHUSI C MCIOJIb30BAHUEM BCEro
criekTpa 3(PGheKToB JeKapCTBEHHBIX MPENapaToB pa3HbIX dap-
MaKOoTepareBTUIeCKUX TPYIII.

B craTtbe mpencTaBieH 0030p KIMHUYECKUX U KCIEPH-
MEHTaJIbHBIX UCCIIEIOBAaHMI, MOCBSIIEHHBIX MaToreHe3sy HPO
COVID-19, Takux KaK BocnajauTeJbHasl AeMUEINHU3UPYIOIast
noaupaaukyiaoHesponatusi (CI'b), PC, octpass HekpoTu3u-
pyloiasi aHIedaaonaTrs, CUHIPOM 3aaHell 0O0paTUMOI H-
1edasonaTim, OCTPbIi AMCCEMUHUPOBAHHBIN SHIIE(DATOMUEITHT,
BacKyJIOIaTUH, KOaryJomaTuu, WH(GapKThl Mo3ra. OmucaHo
BJIMSIHUE CUCTEMHOTO TUTIEPBOCIIAICHNS, BBI3BAHHOT'O BUPYCOM
SARS-CoV-2, Ha GYHKLMIO HEHPOBACKYJISIPHOTO SHAOTEIUSI,
I'Db, akTuBaLIMIO CUTHAJIBHBIX ITyTEi BPOXICHHOTO UMMYHHUTETA
B LIHC, nmoTteHUManbHO CMOCOOCTBYIOILYIO BO3HUKHOBEHUIO
HPO COVID-19. ®apmakotepanuss HPO COVID-19 moxer
OBITh OCHOBaHAa Ha IMIPUMEHEHUM TapTeTHBIX UMMYHOMOIYJIH -

pYIOIIMX TIPENapaToB, CHIXKAIONIUX aKTUBHOCTb pPEBMaTHYE-
CKOTro BOCMAaJIeHUSI, U CUMITOMATUYECKUX JIEKAPCTBEHHBIX
CPECTB 3aMeJIEHHOTO NeMCTBUS AJISI JIeUEHUSI OCTeOapTPUTA.
Tak, XC MoxeT crioco0cTBOBaTh BOCCTAHOBAEHUIO (DYHKIIUKU
HEPBHOW CHUCTEMBI 32 CUET MOAABIECHUS BBICBOOOXAECHUS TH-
CTaMUWHA ¥ IPYTUX MEIUATOPOB BOCITATICHUS U3 TYYHBIX KJIETOK,
cexpeunn @HOw, mpoBocnanmurensHbix MJI Benenctue 6:10Kanbt
TOJUI-pELIeNTOPOB M MHIMOMpoBaHus kackaga CD44/NF-xB.
XC npu COVID-19 MoxeT cHUXaThb BBICBOOOXACHUE TPO-
BOCITAJTUTEJILHBIX MEIMATOPOB IIMTOKMHOBOT'O IITOPMa, YMEHb-
maTth MpoHuiiaeMoch Db, TpensaTcTBys MHBa3UU BUPYCOB
SARS-CoV-2 B Mo3r. Takum o6pazom, XC sgBisieTcs mepcriek-
TUBHOM MOJIEKYJIOM UTsT (papMaKOJIOTUIECKON KOPPEKIIUM A0JI-
rocpouHbix HPO COVID-19. XC ¢dapmMalieBTMUE€CKOro KauecTBa
npeacrasieH B Poccuu npenaparom Xouaporapa (3AO «Dapm-
®upma «CoTekc»), Uit KOTOPOTO UMeeTcs yoenuTeabHast 10-
KazaTesJbHass 0a3za, B TOM YHWCJe MeTaaHalIu3 KIMHUYECKUX
uccienoBaHuit [57].
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