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Pe3rome

C xonma 2019 roma m0aM CTOJKHYJIHUCH C KOPOHABUPYCHOM WH(EKLHEH,
KOTOpasi MpeACTaBiIsieT coOOW 3a00jieBaHUE, BBI3BAHHOE HOBBIM IITAMMOM
koponaBupyca — SARS-CoV-2. [lannoe 3aboneBaHMe TPHUBEIO K OJHOU U3
rno0anpHBIX TIpoOJieM uyesnoBedecTBa — MaHaemus. Hecmorps Ha TO, 4TO
kiuHudeckue nposieienuss COVID-19 co BpemMeHeM MNpuUOOpeNnd YepThl,
XapaKTepHbIe JJIs1 CE30HHBIX BHUPYCHBIX HH(EKUUW, ObUIM BBISBICHBI CTOMKHE
HapylleHus B (YHKUMOHMPOBAHMM pA3JIMYHBIX CHCTEM oOpraHuzma. bbuio
YCTaHOBJIEHO, 4YTO mnocie mnepeHeceHHoro COVID-19, y 3HayuTenbHOro 4uciia
NAIMeHTOB HAaOII0JAI0TCsl MHOTOUYHCIECHHBIE YXY/IICHUS KakK OOILIEro COCTOSHUS
3lI0POBbSl, TaK W BBIABICHBI OCJIOXKHEHUS YK€ MMEIOIUXCA XPOHUYECKUX
3a00JIeBaHUi, B TOM YHUCJIE€ TEPIECBUPYCHON MH(PEKIMHA U ManuIOMaBUPYCHOU
uHpekuuu. B cBA3M ¢ 3TUM 1nepel HaydHbIM COOOILECTBOM BO3HMKIIA
JIOTIOJIHUTENbHAS 33/1a4a — BCECTOPOHHEE U YIIyOJIeHHOE 3YYeHHE TOCTKOBUHOTO
CHUH/IpOMA TSI BBISIBIICHUS CIIOCOOO0B YIYUIIEHHSI COCTOSIHUS MAI[UEHTOB.

B Hacrosmiee BpeMs BBIABICHO, 4TO OKOJIO 90% HaceneHUs IUTaHETHI
UHUIIIPOBAHO TeprecBUpycamMul. B HEKOTOPBIX CiIydasiX y OJTHOTO YeJIOBEKa MOXKET
OBITh BBISIBJICHO HAJIWYUE HECKOJBKMX THUIIOB IE€pPIECBUPYCOB, YTO HAa3bIBAETCS
kouHpekuuen. I'epnecBupycHas MH(QEKIMST MOXKET HPOSBIATHCS OT JIOKAJIbHOIO
Ja0uanpbHOTO  Tepreca 10 TeHEpaTu30BaHHBIX  (QOpPM,  3JI0KAYECTBEHHBIX
HOBOOOpAa30BaHUM U BPOKJAEHHBIX aHOMAINK pa3BUTUS. OHAa MOKET NPOTEKATh KaK
B OCTPOIA, Tak U B JlaTeHTHOU (popme. VccnenoBanue repnecBUpyCHON HH(GEKIINU B
KOHTEKCTE MOCTKOBUIHOTO CHHIpOMa MpPEJCTaBiIsieT coOOM onHy U3 Haumbosee
aKTyaJIbHBIX IIPOOJIEM COBPEMEHHOU MEUIIVHBI.

[lenpto JaHHOTO HCCIENOBAaHUS SBISUIOCH HM3yYeHHE OCOOEHHOCTEU
U3MECHEHUHN II0Ka3aTelIel MMMYHHOIO OTBETa y NALUEHTOB C IOCTKOBUIHBIM
CHUH/IPOMOM H C JIAOOPATOPHO M KJIIMHUYECKH MOATBEPKIECHHBIM BUPYCOM repreca

mecToro Thuiia M I 3TOIo ObLIH npca0oCTaBJICHbBI M3MCHCHHA rokazarejiei
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BPOXKXJICHHOT'O MMMYHHOTO OTB€TA TAKHNEC KaK CUCTCMad KOMIIJICMCHTA, (1)aFOL[I/ITapHa$[

aKTUBHOCTh HEUTPO(HUIIOB.

JIns  wuccienoBaHusT NPUMEHSUIACh KIMHUYECKHE, WMMYHOJOTHYECKUE
(ummyHHOpepMeHTHBIM aHanmu3 u HCT-tect (HUTpoCHMHUIT TeTpaszonuil)) u
CTaTUCTHYECKHE METOIbI aHaIu3a (KpuTepuii ManHa-YUTHH).

beutn  TmiaTenbHO < HM3y4EHBI M NPOAHAIM3UPOBAHBI  JIAHHBIE,
CBUJICTEIILCTBYIOIIUE O TOM, YTO MOOOYHBIC PEAKIIMHU, BHI3BAHHBIC TIEPEHECCHHOU
KOPOHABUPYCHON  HMH(EKUUEW,  XapaKTepu3ylOTCs  HOBBIMU  acCIEKTaMH,
MPOSIBJISIIONITUMUCS B HAPYIICHUSIX (PYHKITMOHUPOBAHUS CHCTEM MPUOOPETEHHOTO U
BPOXKJICHHOTO UMMYHHUTETA, YTO MPUBOIUT K O0JI€e CEPhE3HBIM TTOCICICTBUSIM JIJIS
MMMYHHOM CUCTEMBI M OpraHK3Ma B LIEJIOM.

BrisiBiieHHBIE M3MEHEHUS YKa3bIBAIOT HA TO, YTO HamOOJiee BBIPAKECHHBIC
TpaHchopMali HaOMIOAAIOTCA Yy MAlMEHTOB C MOCTKOBUAHBIM CHUHAPOMOM U
BHUPYCOM replieca IEeCTOro TUMa B aHaMHe3€. JTO MOJYepKUBAET HEOOXO0AUMOCTh
Oonee METATBbHOTO HM3YYCHHST WX HMMMYHHOTO CTaryca C IeNbl0 pa3pabOTKu
WHJUBUAYJIU3UPOBAHHBIX MMOJIX0/I0B K HUMMYHOKOPPEKIIUUA HApYIICHUH UMMYHHOU
CUCTEMBbI y TAHHOW IpyNIbl NAllMEHTOB, YUYUTHIBAs UX FEPIIECBUPYCHBIN aHAMHES.

KawueBbie ciaoBa: Bupyc SARS-CoV-2, COVID-19, noctkoBuiHbBIN
cuHapowm, reprec 6-ro tuna, HHV-6, BI'U-6, uMMmyHuTET, ccTeMa KOMIIJIEMEHTA,

daromuro3, HCT (HUTpocHHMI TeTpa30IHif).
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Abstract

Since the end of 2019, people have been faced with a coronavirus infection,
which is a disease caused by a new strain of coronavirus — SARS-CoV-2. This
disease has led to one of the global problems of mankind — a pandemic. Despite the
fact that the clinical manifestations of COVID-19 over time acquired features
characteristic of seasonal viral infections, persistent disturbances in the functioning
of various body systems were identified. It was found that after suffering from
COVID-19, a significant number of patients experience numerous deteriorations in
both general health and complications of existing chronic diseases, including
herpesvirus infection and papillomavirus infection. In this regard, the scientific
community has an additional task — a comprehensive and in-depth study of post-
COVID syndrome to identify ways to improve the condition of patients.

Currently, it has been revealed that about 90% of the world's population is
infected with herpes viruses. In some cases, one person may be found to have several
types of herpes viruses, which is called coinfection. Herpesvirus infection can
manifest itself from local labial herpes to generalized forms, malignant neoplasms
and congenital malformations. It can occur both in acute and latent forms. The study
of herpesvirus infection in the context of post-covid syndrome is one of the most
pressing problems of modern medicine.

The purpose of this study was to study the features of changes in immune
response indicators in patients with post-covid syndrome and with laboratory and
clinically confirmed herpes virus type 6, and for this purpose, changes in innate
immune response indicators such as the complement system, phagocytic activity of
neutrophils were provided.

Clinical, immunological (enzyme-linked immunosorbent assay and NBT test
(nitroblue tetrazolium)) and statistical analysis methods (Mann-Whitney criterion)
were used for the study. The data indicating that adverse reactions caused by the
previous coronavirus infection are characterized by new aspects manifested in

disorders of the acquired and innate immune systems, which leads to more serious
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consequences for the immune system and the body as a whole, have been carefully

studied and analyzed.

The revealed changes indicate that the most pronounced transformations are
observed in patients with post-COVID syndrome and a history of herpes virus type
6. This highlights the need for a more detailed study of their immune status in order
to develop individualized approaches to immunocorrection of immune system
disorders in this group of patients, taking into account their herpesvirus history.

Keywords: SARS-CoV-2 virus, COVID-19, covid syndrome, herpes type 6,
HHV-6, HCV-6, immunity, complement system, common, phagocytosis, HCT

(nitrosinium tetrazolium).
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1 BBeaenue

Koponasupycs! (cemeiictBo Coronaviridae) mpeacTaBisiOT cOO0H Tpymiy
BUPYCOB, XapaKTEPU3YIOLUIUXCS TEHOMOM, COCTOAIIMM U3 PUOOHYKIEHMHOBOU
kucaotel (PHK). Onn o0nanarotT cnocoOHOCTHI0 HHPHUIIMPOBATH LIUPOKUN CIIEKTP
X0351€B, BKJIIOYAsl YEJIOBEKA.

KoponaBupycHas ungekius - 3a60jeBaHne, BbI3BAHHOE HOBBIM IITAMMOM
kopoHaBupyca, SARS-CoV-2, Bnepsbie 3apeructpupoBaHHoe B aekadbpe 2019 rona
B KuTaiickom ropojae Yxanb [2;3]. 11 deppans 2020 rona BcemupHas opranuzanus
3/IpaBOOXpaHEHUs PUCBOMIA opulnanbHoe HazBanue nHpekmuu — COVID-19.

Ilo manHbIM BcemupHOM OpraHu3anuy 31paBOOXPAHEHUs, HA CEPEAUHY
dbeppaiis 2025 roaa uncio noareepxkaeHHbIX ciyqaeB COVID-19 nocturio 75 000.
N3 mux 35 832 cnyuas Obutu 3adukcupoBanbl B Poccuiickoit denepamnyu, 4To
coctaBisieT 48% OT 00111ero uyrcia BbIIBIEHHBIX CIy4YaeB M0 BCEMY MUPY.

HecMmoTpss Ha TO, 4ro HaOJIOJAETCS  KOJOCCAJIbHOE CHIKEHUE
noarBepkaeHHbIX caydaeB COVID-19, ¢ aBrycra 2023 roma mo Hayano (eBpans
2025 yucmo 3a00JieBIIMX KOPOHABUPYCHOM HH(peEKIuu cHuzmiach Ha 97,8%,
UCCIIEIOBATENU MPOJOJDKAIOT H3Yy4aTh JOJITOCPOYHOE BIMSHHWE HMH(EKIUH Ha
OpraHu3M 4YeJoBeKa U pa3padarbiBaTh >PGEKTHUBHBIE METOAbl MPOGUIAKTUKH U
O00prOBI ¢ XpoHUYECKOW (POpPMOIl KOPOHABUPYCHOW MH(MEKIMHU, TaK Ha3bIBa€MbII
«TIOCTKOBUIHBIA CUHIPOMY.

B Hayunbsix Tpymax Kanopckuit C. ['. onmcam XpOHMYECKHH WIH
NOCTKOBUAHBIM  cuHApoMm  (post-COVID  syndrome) kak  cocrosiHEE,
XapakTepusyromieecs JMOO TMOSABICHUEM HOBBIX CHMIITOMOB, JHOO ydalleHHEM
pPELUIMBOB XpPOHUYECKHUX 3a00s€BaHUM, coxpaHstolieecs Oosee 12 Heaenb mocie
nepenecennoro COVID-19 [4].

B cBsizu ¢ stum, mpopospkaromuecss ucciaenoanus COVID-19 u, kak
CJEeICTBUE, TOCTKOBUIHOTO CHHIPOMA IOKa3bIBAIOT HAJIMYMWE B3aUMOCBS3U
UMMYHHOU cuctemsbl ¢ BUpycoMm SARS-COV-2, uTo mpuBOAUT K pazHOOOpa3HBIM

KJIIMHUYECKUM IPOSBICHUSAM TOCIIE IEpeHeceHHoro 3aboieBanus [13], B ToMm uuncie
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pPCaKTUBAIIMU YXKC HMCIOHMIUXCA XPOHHUYCCKUX 3360J’I€B&HHI>1, TaKHMX KakK

reprecBUpyCHas U NanwiioMaBupycHas unpekuuu [1].

Nalbandian A. B cBOEM HCCIEAOBAaHWU MPEANOJIOXKWIA, YTO OJHOU W3
BO3MOXHBIX TPUYMH TMOCTKOBHJIHOTO CHHAPOMa MOXET OBITh BHUpPYCHas
nepcucTeHIus B Tkausax [13].

Bryan Oronsky u KoJjulerm OTMEYarOT, YTO MOCTKOBUIHBIA CHUHIPOM
npejacTaBiIsieT  co0Ol  MATOJIOTMYECKOE  COCTOSHHE, — XapaKTepH3yroleecs
IPOJOJDKATEIBHBIMU  (DU3UYECKUMH,  MEAMIMHCKAMU W KOTHUTUBHBIMHU
nposiBeHusIMU nociie nepeaecennoro COVID-19. O1o cocrosinue BKIIoYaeT B ce0s
YCTOWYMBYI0O MMMYHOCYIPECCHIO, a Takke (UOpPO3HBbIC W3MEHEHUS B JIETKUX,
cepaue u cocyaax [12].

I'epniecBupycel — 310 rpynna narorednbix JJHK-BupycoB, BbI3bIBarommx
repriecBupycHbie nHpekuuu y moaei. bonee 90% B3pocioro HaceneHus MIaHEThI
UHQUIIMPOBAHO XOTs ObI OJHUM U3 JICBITH U3BECTHBIX THIIOB 3TUX BUPYCOB [5].

Bupyc repneca uenoeka 6-ro tuma (HHV-6, BI'U-6) — sTr0o mupoko
pacnpocTpaH€HHBIN  OeTa-reprnecBUpyC, TECHO CBSI3aHHBIM TEHETHYECKH C
IIUTOMETAIOBUPYCOM YesIoBeKa. B HacTosIee Bpems OH KiaacCu(UIMpyeTcs Ha B
ocHOBHBIX ToaTuna: HHV-6A, oOHapyXuBaeMmblii NMPEUMYIIIECTBEHHO Yy JIHI[ C
UMMyHOJepuIuTHEIMU ~ cocTosiHusiMd, W HHV-6B, koTopeiii  sBisieTcs
npeolIIaaronM 1 0OHapYKUBAETCs B OONbIIMHCTBE cirydaeB nHpekuu [10;14].

BI'Y-6 ObL1 HE1TaBHO BKIJIIOYEH B MEPEUEHb 3HAUMMBIX ITATOIC€HOB YEJIOBEKA
Y HA CETOJHSIIHUN JI€Hb PACCMATPUBAETCS KAK MOTCHIMAIbHBIN 3THOJIOTUYECKUAN
areHT, aCCOLMUPOBAHHBIN C PSIAOM 3a00JI€BaHU.

Bupyc 6b11 BeIziesieH B 1986 1. B KJIE€TKax KPOBU MAIlUEHTOB, 3aPaKEHHBIX
BUY [10]. UadunupoBanre MpoOUCXOAUT OOBIYHO HA TIEPBOM HIIM BTOPOM TOIY

KU3HU, U K 25 rogam okosio 95% uHpuUUIUpOBaHHBIX UMEIOT aHTUTena kK BI'U-6

[11:14;15].
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CrnenyeT yTOYHUTH, YTO JAHHBIA BUPYCHBIA areHT 0O0JaNaeT IIUPOKUM

CHEKTPOM KJIETOYHOT'O TPONHU3Ma in Vivo M, MOJ00OHO IPYIMM TepIiecBUpYCaM,
BBI3bIBACT XPOHUYECKYIO JATCHTHYIO HHpEKIHIO y yenaoBeka [10; 16].

[lepBonauanbno HHV-6 knaccudumupoBanu kak B-mumdorponnbrit
BUPYC, OJHAKO JaJbHEWILINE HWCCIENOBAaHUS IOKa3ald, 4YTO OH sBisercs T-
JUM(GOTPOIHBIM ~ BUPYCOM, 4YTO W TOCIY>KHJIO OCHOBAaHMEM IS  €ro
nepenmenoBanus [1;2;10].

Bupyc cnocobGeH mnpoBOLMpOBaTh Pa3BUTUE CEPBE3HBIX 3a00JE€BaHUM,
OCOOCHHO y JIMIl C OCJIAa0JeHHBIM UMMYHUTETOM. B KkauecTBe wimocTpanuu
natoreHHoro norexHnuana supyca HHV-6 MokHO mpuBeCTH BHE3AMHYIO AK3aHTEMY
— N00poKauecTBEHHOE 3a00JIeBaHUE JIETCKOrO0 BO3pAcTa, acCOLMUPOBAHHOE C
nepBuuHOM uH@eknueil. OIHAKO TOBTOPHBIE PEAKTHBAIMM BHpPyCa MOTYT
OPUBOAUTh K TSOKENBIM (QopMaM sHIEdanuTa, 0COOCHHO Yy MAlMEHTOB TMOCIe
TPAHCIUIAHTAIIMY TEeMOTIOATHYECKIX CTBOJIOBBIX KiieTok [10].

[IpouskrHa H.C. m ee KoJulerm YCTaHOBWJIM, YTO IPU TEPIETHYECKON
UH(DEKIMU, KaK U MpU JPYTUX BHUPYCHBIX HHQPEKUUAX C TEPCUCTECHLUEH,
HAO0JI0JAI0TCS UMMYHOAC(PHUIIMTHBIE COCTOSHUS. DTU COCTOSIHUSI XapaKTepU3yIOTCs
HapylieHueM (YHKIMOHUPOBAHMS PA3TUYHBIX 3BEHbEB UMMYHHOUM CHUCTEMBI, YTO
3aTpyJHSET MOJIHYIO 3JIMMUHALMIO BUpYyca U3 opranusma [7].

Ha Texkymuii MOMEHT OTCYTCTBYIOT MaclITaOHble HCCIEI0BaHUS,
HaIlpaBJICHHbIE HA AaHAJIU3 COCTOSIHUS WMMYHHOW CHCTEMbl Y MOCTKOBHIHBIX
MAIMEeHTOB B KOHTEKCTE MH(EKIINH, BRI3BAHHOU repnecBupycoM VI tuna.

CornacHO JaHHBIM TNpPUBEIEHHBIM B cTaThe 3yOueHKo C. M COaBTOPOB
MAalUEHThI C TOCTKOBUIHBIM CUHIPOMOM MMEIOT TEHJICHIIUIO K peakTuBauuu Bl Y-
6 n BODb, 4To yKa3bIBaeT Ha BBICOKMIA PUCK Pa3BUTHs Pa3IMYHBIX MATOJIOTHHA Y
JAHHOW KOTOPTHI MAIIUEHTOB.

JlaHHO€  HCCleOBaHUE MOCBAIIEHO H3YYCHUIO  KIMHUYECKUX U
71a00paTOPHBIX OCOOEHHOCTEM MOCTKOBUIHOTO CHHAPOMA, COMPOBOXKIAIOIIETOCS

peakThBaIMel reprecBUPYCHbIX MH(MEKIUHI, TAKUX KaK BUPYC reprieca yenoBeka 6
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tuna (BI'4-6), uuromeranosupyc (LIMB) u Bupyc OnmreitHa-bappa (BOb). B

WCCJIeIOBaHUH TIomuepKuBaercs, uro konHdpeknus SARS-CoV-2 ¢ BI'U-6, BOBb, a
Takke Bupycamu repreca 1 u 2 tunoB (HSV-1/2) moxer ycyryOnarh TSKeCTh
teuenust COVID-19 u, kak cieacTBue, BOBHUKHOBEHUE MOCTKOBUHOTO CUHAPOMA
[18].

Pe3ynbraThl uccieqoBaHusi IPOAEMOHCTPUPOBAIH, YTO IPUMEPHO Y 25 %
NAIMeHTOB TMPOM30IIUIA pEaKTUBAllUi BHpyca Tepleca ueIoBeKa 6 THIIA.
KnuHnueckue nposiBIeHUsT peakTUBAIMKM BKIIOUaiu cyO(eOpuibHyI0 JIUXOPAIKY,
CHIXEHUE (PYHKITMOHATBPHON aKTUBHOCTH, MUAJITHIO, TICHXUYECKUE PACCTPOUCTBA U
HapylieHue QyHKUUN AbIXxaTeabHou cuctemsl [18].

Bno6aBok, y manuMeHToB ¢ MOCTKOBUAHBIM CHHIPOMOM OBLIU BBISBICHBI
oTpezieNieHHbIE U3MEHEHUSI B JIAOOPATOPHBIX MOKA3aTENAX: YBEIUYECHHE CKOPOCTU
oceganus >putporutoB (COD), cHkeHUe ypoBHS JUMGOIUTOB (JUMGPONEHHUIO),
MOBBIIIEHUE KOJIMYECTBA MOHOIMTOB (MOHOIIMTO3), AKTUBAIMIO MEYEHOUYHBIX
¢dbepmenToB, nosbiiienne ypoBHs C-peaktuBHoro 6enka (CPB) u D-numepa [18].

ABTOpBl  MOJYEPKUBAIOT  BAXXHOCTh  JlaJbHEUIIEro  yriyOJIEeHHOTO
UCCJIEIOBaHMsI PacCMAaTPUBAEMOM MPOOJIEMBbI, YTO BKJIOYACT paclIMpeHHue Oa3bl
JAHHBIX UCCIIE0OBAHUN U yTiTyOJIeHHE MOHUMAaHUs BUPYCHBIX UH(DEKIUH.

Takum oOpa3zoM, mnpeamnojaraercsi, 4YTOo OJHOBPEMEHHOE HAJIM4YUE JBYX
XPOHUYECKUX MHPEKINI B OPTaHU3ME BBI3BIBAET «HAIPSIKEHHBIN THIT HMMYHHOTO
OTBETA. DTO MOXKET MPUBOJAUTH K UCTOILIEHHUIO MyJIa UMMYHHBIX KJIIE€TOK, CHUKEHUIO
G (HEKTUBHOCTH MMMYHHOTO OTBETa M YXYAIICHUIO KAadueCTBa BOCIAIUTEIHHBIX

peaKuni.

MatepuaJjibl 1 METOABI HCCJIEIOBAHU I

Bbr1mo o6cnenoBano 39 marnuentoB u3 yncia Hebonemmnx COVID-19, 6e3

repriecBUpycHoil uHpekuuu 6-ro tumna; nepedoneBmux COVID-19, 06es

reprnecBUpycHol uHpeknuu 6-ro Ttuma u nepedosnepmmux COVID-19, ¢
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repriecBUpycHOM wuHpexkuu 6-ro tuma. KputepusiMu BKIIOYEHHS B TPYIIIBI

uccienoBaHuii Obuti: moATBepxkAeHHbI auarHo3 SARS-CoV-2 unbekumn
MeToJ0M TouMepasHou nenHou peakiuu (I11P), nanmuuue IgA, M, G k Bupycy
SARS-CoV-2 wuH(peknuu, HaIWYMe B aHAMHE3e Teprieca IIeCTOro THIa,

MNOATBCPKACHHOT'O JaHHBIMH UCTOPHUHU 00JIC3HU.

HccnenoBanue NpoOBOAWIOCH HE MEHee 4eM uepe3 6 MecsleB Iociie

nepeneceHHot SARS-CoV-2 nundekuumu.

Onpenenenve TPpynm CpaBHEHHUS MPOBOIWIOCH 1O W3MEHEHUSM B
nokasaremsix  (aronmuTapHoOd ~— AKTUBHOCTH  HEUTPOPMIOB  (aKTUBHOCTb,
WHTEHCUBHOCTh (aronurosa, ¢aronurapHoe uyucio #eurpodpunos), HCT-
AKTUBHOCTH HEUTPO(PWIOB (CIIOHTaHHAs aKTUBHOCTH, crioHTaHHBIA wHIekc HCT,
WHAYIIUPOBaHHAS aKTUBHOCTh W WHAYIMPOBAHHBIM WHIEKC) y TAIMeHTOB C
KJIIMHAYECKH TOATBEPKICHHBIM BHUPYCOM Teplieca MIECTOr0 THMa W 0e3 JaHHOTO
BHUpyca B aHaMHe3e, 0oseBmux U HeOoneBux COVID-19, a Takke 1mo pa3auduio
ypoBHert Cl-unrumburopa, C3a ¢parmenta xomrementa, C5a ¢parmenra
KOMIUIEMEHTA y MallMeHTOB C MPUCYTCTBUEM TepIieca MEeCToro Tuma u 06e3 JaHHOTO

BHUpYyca B aHamMHe3e, 6oseBmux 1 Hebonermux COVID-19.

Takum 06pazom, 6b110 CHOPMHUPOBAHO 3 TPYIIIBI CPABHEHUS:

['pynma 1 — manmenTs! 6e3 reprieca mectoro tumna u He 6oaesime COVID-
19, n=7

['pynma 2 — mamueHTtsl 0e3 reprmeca HIECTOr0 TUIAa W TepeOoJieBIINe
COVID-19, n=16

I'pynima 3 — maneHTsl ¢ reprecom Iectoro Tumna, nepedosnepime COVID-

19, n=16
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[lepBpiM 3TamoM paboThl OBLT MPOBENEH pacyeT B TOKa3aTelsax

daronmuTapHOil  AKTUBHOCTH  HEUTPOPUIOB  (aKTUBHOCTh, HMHTECHCHUBHOCTH
daromuTosa, ¢parouurapHoe urcio HerTpoduinor), HCT-akTuBHOCTH HEUTPODUIIOB
(cnoHTaHHas AaKTUBHOCTb, crnoHTaHHbIM wuHIekc HCT, wunAyUMpOBaHHAs
aKTUBHOCTb W WHIYIUPOBAHHBIA MHAEKC) VY TMAalMEeHTOB C KIMHUYECKHU
NOATBEP>KIECHHBIM BHPYCOM Teplieca IIEeCTOro Tuma u 0e3 JAaHHOro BHUpyca B

anamuese, 6osieBmmx 1 HeboneBmmx COVID-19 (Tabmuma 1).

BropeiM 3Tanom paboThl OblT MpoOBEAeH pacueT paznuuus ypoHei Cl-
uHruburtopa, C3a ¢parmenta komiuiemenrta, CSa ¢parmMeHTa KOMIUJIEMEHTa Y
NAIMEHTOB C KIIMHUYECKH MOJITBEPKACHHBIM BUPYCOM Ir'epIieca IecToro Tuma u 0e3

JAaHHOTO BHUpYyca B aHamMHe3e, OoneBmux u HeboneBmmx COVID-19 (tabmuua 2).

Bce uccnenoBanus 6b111 0,100peHbl He3aBUCUMBIM JIOKaTbHBIM
stnueckuM komuteToM mipu ['AY3 OTK3 «I'opoackas kmuHuueckast 00JIbHULA
No 1» r. YUensabuncka (mpotokoi Ne 8 ot 11.04.2022), Ha 6a3e KoTopoii

IPOBOJMINCH JAHHBIE UCCIIETOBAHMUS.
Knunuuecxue uccredosanus
AHKETUpOBAaHHME MALMEHTOB C IOMOULIBIO AHKETBl MMMYHOJOTHYECKOIO
MOHHMTOpPUHIA TMAIlMEHTOB, JaHHbIE MCTOPHUI 00ne3HM U3 mporpammbl s OBM
«BAPC.3IPABOOXPAHEHUE-MUC» I'AY3 OTK3 «I'opoackas KIMHHYECKas
oonbHMLA Nely r. YenaOuHcka.

HMM)/HOJZOZM’{GCKMG uccie006aHuUs

YpoBHu (aromuTapHOW AaKTUBHOCTH (aKTUBHOCTh, WHTEHCHUBHOCTH

daromuTosa, ¢parouurapHoe urcio HeruTpoduinor), HCT-akTuBHOCTH HEUTPODHUIIOB
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(cnoHTaHHas AaKTUBHOCTb, crnoHTaHHbIM wuHAekc HCT, wunAyUMpOBaHHAs

AKTUBHOCTH YW WHAYIUPOBAHHBIN MHJIEKC) BBISBISLINCH ¢ TToMoIsio Meroga HCT-
TecTa (HUTPOCUHUN TeTpa3oiuil) u ypoBHU mnokasateneit Cl-unrudutopa, C3a u
C5a KOMITOHEHTOB KOMITJIEMEHTA MPOBOIMINCH METOJIOM UMMYHO(GEPMEHTHOTO Ha
uMMmyHopepmentHoM ananuzatope Multiscan FC Thermoscientific (Kutait) ¢

UCIIOJIb30BaHeM HabopoB peareHToB Bektop bect (Poccus).

Cmamucmuueckas 06pabomka OaHHbIX

OOpaboTka W  aHamuM3  JaHHBIX  JAOOPATOPHBIX  HCCIEIOBaHHMA
OCYIIECTBIINCH ¢ mmomorsio Microsoft Excel Bepcuun 16.16.27 (201012). Beuay
Majioro o0beMa BBIOOPOK HCIIOJIb30BAHHBIE CTATUCTUYECKUE KPUTEPUHM ObLIHU
HermapaMeTpUUeCKUMU. [T OIEHKH JTOCTOBEPHOCTH pa3IHUUil HCIIOJIb30BAJICS

kputepuit Manna-Yuruu (U), ”3BMEHEHHs CYUTATNCh 3HAUUMbBIMU IIPU 3HAUYECHUSIX P

< 0,05.

Pe3yabTarsl Hcc/e10BaHUI H MX 00CYKICHUE

[lepBbiM 53TamoM paboThl ObUI TPOBEAEH pacdyeT B MOKa3aTeNsxX
daronmuTapHOil  AKTUBHOCTH  HEUTPOPUIOB  (aKTUBHOCTh, HMHTECHCHUBHOCTH
daromuTosa, ¢paromurapHoe urcio HeruTpoduinor), HCT-akTuBHOCTH HEUTPODUIIOB
(cnoHTaHHas AaKTUBHOCTb, crnoHTaHHbIM wuHIekc HCT, wunAyUMpOBaHHAs
AKTUBHOCTh W WHIYIIUPOBAHHBIA WHAEKC) y TMAIMEHTOB C KIMHUYECKU
NOATBEP>KIECHHBIM BHPYCOM Teplieca IIEeCTOro Tuma u 0e3 JAaHHOro BHUpyca B
anamuese, 6osieBmmx 1 HeboneBmmx COVID-19 (Tabmuma 1).

JIOCTOBEPHOCTH pa3auyuil MexX 1y rpynmnamu pl-p2, p2-p3.

CoriacHO NaHHBIM, IOJYYEHHBIM IpU pacyeTe Mo Kpurepuro MaHHa-

YuTHH ObLIM HaMIEHbl JOCTOBEPHBIE pa3iauuus (paronuTapHOd aKTUBHOCTU
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HEHUTPOPUIOB (aKTUBHOCTh, MHTEHCHUBHOCTH (paromnurtosa, (aromuTapHOE YHCIO

Heitpodunos), HCT unnynupoBanHasi akTUBHOCTh U MHIYLIUPOBAHHBIA UHIEKC Y
NALUEHTOB C KIIMHUYECKH MTOITBEPKIEHHBIM BUPYCOM repIieca EecToro Thna u 0e3

JTAHHOTO BUpYca B aHaMHe3e, bomneBmux u Hebonepmmx COVID-19.

Ha BTopom sTame paGoThl ObLI MPOBEEH pacueT pazaudusi ypoBHen Cl-
unrubutopa, C3a ¢parmenta komiuiemeHnta, CSa ¢parmMeHTa KOMIUIEMEHTa Y
MAIMEHTOB C KIIMHUYECKH MOITBEP)KICHHBIM BUPYCOM TepIieca IeCToro TUMa u 0e3

JAaHHOTO BUpYca B aHamMHe3e, OoneBmux U HeboneBmmx COVID-19 (tabmuua 2).

JIoCcTOBEpHOCTH pa3nuuyuil Mex 1y rpynmnamu pl-p2, pl-p3.

CornacHo NaHHBIM, MOJYYEHHBIM IpPU pacyeTe Mo Kpurepuro MaHHa-
YuTHU ObLIIM HAWIEHBI TOCTOBEPHBIE pa3inyus pa3inuuus B ypoBHe C3a ¢pparmenrta
KOMIUIEMEHTA Yy MAIlMEHTOB C KJIMHUYECKU MOJATBEPKICHHBIM BUPYCOM reprieca

1ecToro Tuma u 0e3 JaHHOI'O BHpPyCa B aHAMHE3C, OoneBIIMX M HEOOJICBIINX

COVID-19.

BriBOALI

1. BbisgBiIeHB CTaTUCTUYECKM 3HAYMMBIE pAa3IUuMsl B TOKa3aTeNsX
aKTUBHOCTU (haronnTo3a, MHTEHCUBHOCTH (paroruro3a u (HaromuTapHOrO 4YHCIa
HENUTPOUIIOB BO BCEX TPEX Ipymmax — MalueHTsl 0€3 BUpyca repreca mecToro TUIa
u He OoneBmme COVID-19, mamuenTtsl 06€3 BuUpyca reprieca MIECTOro TUMa U
nepedonesmme COVID-19, maumeHThl ¢ BUPYCOM TIepIecOM MIECTOr0 THIIA,
nepedosiepime COVID-19, npuyem HanOosiblllee YUCIIO YCTAHOBJICHO B rpymme 2
(mareHTsl 0€3 KIMHUYECKH MOATBEPKIEHHOTO BUpYCa Teplieca IMIeCTOro THUIa,

nepedoneBmue COVID-19).
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2.  JocroBepubix paznuuuii B nokazatensax HCT cnoHTaHHOM aKTUBHOCTH

Y MHJEKCa, UHAYIIMPOBAHHON aKTUBHOCTH U UHIEKCA, IIPU YPOBHE CTATUCTUYECKOU
3Hauumoctu p < 0,05, B rpynnax mamnueHToB Oe3 repreca IIECTOro THIIA, HE
ooneBmmx COVID-19 u manueHTOB ¢ repmecoM MIeCTOro THUIIA, MepedoJIeBITNe
COVID-19, He BbIsSBICHO.

3. Ilokazareim HCT  croHTaHHOM ~ aKTHMBHOCTH W MHJIEKCA,
WHIYIMPOBAHHOW AaKTUBHOCTH W MHJEKCA, MPU YPOBHE CTATHUCTUYECKOU
3Hauumoctu p < 0,05, B rpymne 6e3 BUpyca repreca ecToro TUa u nepedosieBiime
COVID-19 nocToBepHO HUXE YEM B JIBYX JPYTHX IPYMIax.

4. VYposens C3a ¢pparmMeHTa KOMIUIEMEHTA, IPU YPOBHE CTATUCTUYECKOM
3Hauumoctu p < 0,05, 70oCTOBEpHO HMKE B TpPYIIax MAIMEHTOB MEPEHECIINX
COVID-19 u nMeromux BUpYC reprieca MeCcTOTo THMA U MalMeHTOB MEePEHECIITNX
COVID-19 u 6e3 Bupyca reprieca mecToro TUia.

5. VYposeub Cl wunruburopa ¢dparmeHTa KOMIUIEMEHTa, IPU YPOBHE
cratucTuueckoi 3HaunMocTu p < 0,05, 3HAYUTETHHO BBIIIE B IPYIINE MAIUEHTOB HE
oonepmmmx COVID-19 u 6e3 Bupyca repreca IecToro TUIia B aHaMHe3e€.

6. VYposenb C5a gparmeHTa KOMIUIEMEHTA MPU YPOBHE CTATUCTUUYECKON
3HauuMocTH p < 0,05, nocroBepHo Huxe B rpynne nepeHeciumx COVID-19 u 6e3

BHpYCa repircca meCToro Tuiia.

BhIsiBlIeHHBIE M3MEHEHHS CBHJICTEIILCTBYIOT O TOM, YTO Haubolee
3HaYMMbIe U3MEHEHUS HAOJIOAAIOTCS Yy IMOCTKOBUIHBIX IMAllMEHTOB, YTO, B CBOIO
odepenb, TpebyeT Oosee AETATBHOTO MCCIIENOBAHUS WX MMMYHHOTO CTaryca s
(dbopMHUpOBaHHS WHAWBUAYAIBHOTO IMOAX0Ja K HWMMYHOKOPPEKIIMH HapyIICHHIA

VMMYHHTETA Yy JAaHHOU I'PYIIIIbI TALIUEHTOB.

Paboma evinoanena no meme Iloc. 3ao0amuu HUHUHUBH «BHUPOM)y
«M3yuenue mexamusmos GopmMuposanusi XpOHUHECKOU BUPYCHOU UH@DeKyuu y

NAYUeHmos8 ¢ NOCMKOBUOHbIM CUHOPOMOM U HapyuieHuem @OYHKYU UMMYHHOU
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259  cucmemsl. Paspabomka namoceHemuyeckux Nno0x0008 K  IPdexmusHoll

260 npoqbwzaxmuke U UMMYHOKOPPDEKYUU BblABIEHHbIX Hapymenud Yy nayueHmoe ¢

261  «NOCMKOBUOHBIM CUHOpOMOMY Ne 2oc. pecucmpayuu 124031800093-5.
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TABJIALbBI

Tabaunma 1. Paznuuue ¢arouuTapHO aKTUBHOCTH HEUTPOGUIOB (AaKTHBHOCTb,
WHTEHCUBHOCTb (aronurosa, (arouuraproe uucio Heurpopuios), HCT-
aKTUBHOCTH HEUTPO(HUIIOB (CIIOHTaHHAs aKTUBHOCTb, crioHTaHHbIA uHAekc HCT,
WHIYIIMPOBAHHAs AaKTUBHOCTh W MHAYIHUPOBAHHBIM HWHIEKC) y TAIMEHTOB C
KJIIMHUYECKHU TMOATBEPKICHHBIM BHUPYCOM Teplieca MIECTOro Thuma u 0e3 JaHHOTO
BUpyca B aHamHe3e, OosieBmux U HeboseBmmx COVID-19 nmpu mocroBepHocTH
paznuuwnii p<0,05.

Table 1. Difference in phagocytic activity of neutrophils (activity, intensity of
phagocytosis, phagocytic number of neutrophils), HCT activity of neutrophils
(spontaneous activity, spontaneous HCT index, induced activity and induced index)
in patients with clinically confirmed herpes virus type six and without this virus in
the anamnesis, who had and did not have COVID-19 with reliability differences

<0,05.

['pymma 1* ['pymima 2* ['pymima 3*

Ilokazarens
_ Group 1* Group 2* Group 3* p**
Indicator
n=7 n=16 n=16
AXTUBHOCTB
(daromnmTo3a

HEHTPO(UIIOB 40,43+5,05 |52,06+3,91 |35,69+2,93 |<0,05:,
Neutrophil

phagocytosis
activity
NHTEHCUBHOCTH
(dharomnuTosa
HefiTpoduiIoB 0,99+0,15 2,60+0,59 0,79+0,07 <0,051-2
Intensity of
neutrophil
phagocytosis
darouuTapHoe
YUCIIO
HeiiTpoduIos 2,43+0,13 4,87+1,01 2,26+0,15 <0,051.
Phagocytic
number of
neutrophils
HCT cnonrannas
dKTMBHOCTB 20,14+4,18 18,31+2,91 | 20,25+4,29
HCT spontaneous
activity
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HCT

CIIOHTAHHBIN

MHIEKC 0,32+0,06 0,25+0,05 0,25+0,06

HCT spontaneous

index

HCT

I/IHI[YI_II/IpOBaHHaH

AKTHBHOCTE 63,57+5,41 55,00+3,37 63,06+4,52 <0,05,.3
HCT-induced

activity

HCT

VHIYLUPOBAHHBIN

MHIEKC 0,86+0,09 0,66+0,05 0,71+0,05 <0,05,.3
HCT induced

index

*[Ipumeuanue: rpymnmna 1 — narueHTs! 0e3 repreca MecToro TUMa U He 0oJieBIINe
COVID-19, rpynna 2 — nmauMeHTsl 0e3 repreca MmecToro THUMa U rnepedoseBine
COVID-19, rpynna 3 — manueHTbl C TeprecoM MIECTOr0 TuIa, rnepedosieBiine
COVID-19

**p — nocroBepHOCTH paznuuunii (p<0,05)

*Note: Group 1 — patients without type 6 herpes and who have not had COVID-19,
group 2 — patients without type 6 herpes and who have had COVID-19, group 3 -
patients  with type 6 herpes who have had COVID-19
**p — the significance of the differences (p<0,05)
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Tab6amnua 2. Paznuuus yposneit Cl-unruburopa, C3a ¢pparmeHTa KOMIUIEMEHTA,
Cha (bparMeHTa KOMIUIEMCHTA Yy MNAalUCHTOB C KIMHHUYCCKH IOATBCPIKIACHHBIM
BHUPYCOM repiricca meCToro Tuilia u oe3 JaHHOI'O BUPYyCa B aHAMHC3C, 0O0JIEBIINX U
Hebonesiux COVID-19 mpu goctoBepHocTH paznuuuii p<0,05.
Table 2. Difference in levels of Cl-inhibitor, C3a complement fragment, C5a
complement fragment in patients with clinically confirmed herpes virus type six and
without this virus in the anamnesis, who had and did not have COVID-19, with
significant differences p<0,05.

[Toka3zaTensb ['pynma 1* ['pynma 2* ['pynma 3*
Indicator Group 1* Group2 * Group3* p**
n=16 n=12 n=16

Cl-HHF_P@HTOP 370,54+8,92 | 288,41+16,55 |248,68+2,81
C1l-inhibitor

C3a ¢parment <0,051.,
KOMIUIEMEHTa | 130,2349,69 | 108,26+3,15 |107,48+3,09
C3a fragment <0,05;.3

of complement

C5a ¢parment
KOMILIEMCHTA | 26 03+5,61 16,55+2,23 26,91+6,84
Cha fragment
of complement

*[Ipumeuanue: rpymnmna 1 — marueHTsl 0e3 repreca MmecToro TUMa U He OOoJIeBIINe
COVID-19, rpynmna 2 — marueHThl 0€3 reprieca MIECTOro THIA M MepeOosIeBIIne
COVID-19, rpymnmna 3 — mamMeHThl ¢ T'eprecoM IIECTOro THma, rnepeOoseBIIre

COVID-19
**p — noctoBepHOCTH pazmnuuii (p<0,05)

*Note: Group 1 — patients without type 6 herpes and who have not had COVID-19,
group 2 — patients without type 6 herpes and who have had COVID-19, group 3 -
patients with type 6 herpes who have had COVID-19
**p — the significance of the differences (p<0,05)
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Buaok 3. MeragaHHbIe CTATHH
OCOBEHHOCTU ITOKA3ATEJIEM UMMYHHOI'O OTBETA VY IMAILIMEHTOB C
I[TOCTKOBUIAHBIM CHUHJPOMOM UM HAJIMUMEM B AHAMHE3E BUPYCA
I'EPITECA 6-I"0 TUIIA (HHV-6)

CHARACTERISTICS OF THE IMMUNE RESPONSE IN PATIENTS WITH
POSTCOVID SYNDROME AND AN ANAMNESIS OF TYPE 6 HERPES

CoxkpalieHHOe Ha3BaHHE CTATHH JIS1 BEPXHEro KOJIOHTHUTYJIA:
OCOBEHHOCTM  MUMMVYHHOI'O OTBETA VvV  IIOCTKOBHUIHBIX
I[TAIIMEHTOB C HHV-6
FEATURES OF THE IMMUNE RESPONSE IN PATIENTS WITH POST-COVID
WITH HHV-6

KuarwueBsblie cioBa: Bupyc SARS-CoV-2, COVID-19, nocTKOBUAHBIN CHUHIPOM,
repnec 6-ro tuna, HHV-6, BI'U-6, umMyHuTeT, CUCTEMa KOMILIEMEHTA, (Daronuros,
HCT (auTpocunuii TeTpazonuil).

Keywords: SARS-CoV-2 virus, COVID-19, covid syndrome, herpes type 6, HHV-
6, HCV-6, immunity, complement system, common, phagocytosis, HCT
(nitrosinium tetrazolium).
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