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Poccuu, Mockea, Poccus

Pe3iome. LIMTOKUHBI SIBASIOTCS MEAUATOPAMU UMMYHHOI CUCTEMBI, PETYJIMPYIONIMMH BOCMAIUTETbHBIN TIpoLiecc.
NHTEeHCHBHOCTH BOCTIAIUTENBHOIO MTPOliecca BO MHOTOM 3aBUCUT OT TUIA LIMTOKUHA U MPOJOJKUTETbHOCTH €ro
neiictBus. bonblioe 3HayeHWe B PasBUTUU U MPOTPECCUPOBAHUU BOCTAJCHUS MPUHAMJIECKUT UHTEPICHKUHY 6
(IL-6) u unTepaeiikuny 18 (IL-18). LIMTOKMHBI MO-pa3HOMY PeryJUpYIOT BOCHAIUTEIbHBIN MPoOLeCcC, MHAYLUPYS
WY TIOJABJIsIsl BOCTANUTENbHBIE peakiinu. DYHKIIMOHATbHYI0 aKTUBHOCTh IUTOKMHOB OTPAHUYUBAIOT MOJIEKY-
JIBI-JIOBYIIIKY, YPOBHY KOTOPBIX SIBJISIIOTCS OMpPEeSIIoUMU (akTopamMu I MHAITMALUY TU00 3alIUTHBIX, TH00
MaToJIOTHYecKUX 3 heKToB MHTepaeHKnHOB. st 1L-6 Takoit IOBYIIKON SIBJISIETCS pACTBOPUMBIH TIIMKOTIPOTEUH
sgpl30. Kontponupytomum daktopom [L-18 gaensgerca [L-18-cBsaspiBatomuii 6enox (IL-18BP). Beicokue ypoBHU
IL-6 u 1L-18 Ha6momanuck npu COVID-19 u accoumupoBaiuch ¢ HeOJIATOMPUSITHBIMU UCXOAaMU 3a00JIeBaHMSI.
Lenplo HacTOSIIErO UCCIENOBAHUS ObLI CPaBHUTEIbHBIN aHaIu3 ypoBHel sgpl30 u IL-18BP y maiineHTOB ¢ pasHoi
creneHblo TsakecT COVID-19. B peTpocnekTuBHOe ucciaenoBanue Bkiatounau 74 nauuenta c COVID-19 B Bo3pac-
Te 63114 set, cpenu KoTopbix 40 MyXXuMH U 34 XeHIIMHBIL. [TariueHThl ObLIM pa3aeaeHbl Ha IPYTIbl B COOTBETCTBUU
CO CTETEHbIO MOPaKEHUsI JIETKUX MO JaHHBIM KOMITbIOTEPHOI ToMorpaduu. B mepByto rpynmny BXOAWIN MallMeH-
Thl 0€3 MOpaXeHMUsl JIETKUX; BO BTOPYIO TPYIMY — MAllMEHThl C yMEPEHHOU (opMoii MHEBMOHUHU, C TIOPaXKEHUEM
Jerkux 10 50%; B TpeThio I'PYNIy — MALMEHThI C TSKEI0H (hOpMOil MHEBMOHMU, C MOpaxeHueM Jierkux > 50%.
YDPOBHU ITUTOKMHOB U UX JIOBYIIIEK OMPEACSIIN B IJ1a3Me KPOBU KOJTMUYECTBEHHBIM UMMYHO(DEPMEHTHBIM METOAOM.
Konuenrpanun IL-6 u 1L-18 B KpoBu mauueHTOB Bo3pactanu rnpu ypeanndyeHun tsxkectn COVID-19. Yposuu nx
JIOBYIIIEK MEHSITMCh HEOAHO3HAUHO. YpoBHU sgpl30 B TpyIine maineHToB ¢ yMepeHHo (popMoii MTHEBMOHUU ObLITN
HUXe, YeM Y TalleHTOB 0€3 TTopaXeHUsI JIETKUX. A y TTAaIIUEHTOB C TSIXeI0i (popMoii THEBMOHUHU ypoBHU sgpl30
0Ka3aJIMCh BhINIE, YeM Y MAllMeHTOB C YMEPEeHHOI (hOpMOil U ObLIM CXOXU C YPOBHSMU B TPyTIIe 0e3 MopaxkeHu st
serkux. B otnuuue ot sgpl30, yposHu IL-18BP cHuxanuck nmo mepe ysenndeHus tsaxectu COVID-19. Takum obpa-
30M, yBenudeHnue yposHeit 1L-6 u IL-18 npu Bo3pactanuu tsaxxect COVID-19 conpoBoxaaeTcss HEOTHO3HAYHBIMU
M3MEHEHMSIMU YPOBHel nx jjoByieK. CooTHoOIIeHe MexX 1y KoHlieHTpauussmu [L-6 u IL-18 u ux joBy1ex oTpaxaer
creneHb Tsixkectu COVID-19.

Karueevie caosa: [L-6, [L-18, pacmeopumbiii peuenmop IL-6, sgpl130, IL-18-ceasviearouiuii b6eaok, COVID-19.
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IL-6 AND IL-18 CYTOKINE TRAPS IN COVID-19
Korotaeva A.A., Samoilova E.V., Chepurnova D.A., Pogosova N.V., Kuchiev D.T., Paleev F.N.

National Medical Research Centre of Cardiology named after academician E.I. Chazov of the Ministry of Health of the Russian
Federation, Moscow, Russian Federation

Abstract. Cytokines are mediators of immunity that regulate inflammation. Intensity of inflammatory process is strongly
dependent on the cytokine type and duration of its effect. Interleukin 6 (IL-6) and interleukin 18 (IL-18) play an important
role in the initiation and progression of inflammation. Cytokines regulate the inflammatory process in different ways
by inducing or inhibiting inflammatory reactions. Functional activity of cytokines is limited by trap molecules whose
levels determine initiation of protective or pathological effects of interleukins. Soluble glycoprotein sgpl130 functions as
a trap for IL-6, while IL-18 is controlled by IL-18 binding protein (IL-18BP). High IL-6 and IL-18 levels were recorded
in COVID-19 patients, being associated with unfavorable outcome of the disease. Our objective was to compare sgpl130
and IL-18BP levels in patients with different degrees of COVID-19. Retrospective study included 74 COVID-19 patients
(40 men and 34 women) aged 6314 years. The patients were assigned to groups according to severity of lung damage.
Group 1 included patients without lung damage; group 2, patients with moderate pneumonia (< 50% lung damage); group 3,
patients with severe pneumonia (> 50% lung damage). Plasma levels of cytokines and their trap molecules were determined
by quantitative immunoenzyme assay. 1L-6 and IL-18 plasma concentrations increased with COVID-19 severity.
Ambiguous changes were recorded for their traps. Plasma levels of sgp130 were lower in patients with moderate pneumonia
than in patients without lung damage. In patients with severe pneumonia sgp130 plasma concentrations were higher than
those in patients with mild pneumonia, being similar to those in patients without lung damage. In contrast to sgp130,
IL-18BP levels decreased with COVID-19 severity. Thus, an increase in IL-6 and IL-18 levels parallel to COVID-19
severity is accompanied by ambiguous changes in the levels of their trap molecules. The ratio between the levels of 1L-6

and IL-18 and their traps reflects the degree of COVID-19 severity.

Key words: IL-6, IL-18, soluble IL-6 receptor, sgp130, 1L-18 binding protein, COVID-19.

BeepgeHue

LIMTOKMHBI — 3TO yYHUKaJIbHbIE UMMYHHOpPE-
TYJISITOpPHBIE MOJIeKYJIbl. OGecrieduBasi MEXKJie-
TOYHOE B3aMMOACKCTBUE, OHM PETYJIUPYIOT CHUIY
¥ MPOAOIKUTEIBHOCTh UMMYHHOI'O OTBETa 1 BOC-
naauTenbHoro mpouecca [1]. LIuTokuHBI B3au-
MOJICMCTBYIOT MeXay co0oii, o0pa3dys eInHYIO
pabouyio ceTb. CbOalaHCUPOBAHHOCThL ITPOBOCHA-
JIUTEJBHBIX U IMPOTUBOBOCHAJIUTEIbHBIX [TMTOKM-
HOBBIX pEaKIIMil CIIOCOOCTBYET YCIICIIIHOMY pa3-
pelIeHUI0 BOCHaJIMTeIbHOro Iponecca. OmHako
M3MEHEHUE yPOBHEM [IMTOKMHOB MOXET HapyllaTh
JIAaHHBI 0aJ1aHC U TPUBOAMUTH K Pa3BUTUIO ITATOJIO-
TMYECKUX IPOIEeCCOB. B yacTHOCTH, yBeludeHUE
YPOBHE# pa3jMUHBIX IIUTOKMHOB acCOLIMUPOBAHO
¢ niporpeccupoBaHueM uHpexkuuu COVID-19, BbI-
3piBaeMoii KopoHaBupycoM SARS-CoV-2. Ocoboe
BHUMaHUE B JaHHOM acCHeKTe OTBOAMUTCS MHTEP-
neiikunay 6 (IL-6) m wHTepneiikuuy 18 (IL-18).
VpoBuu 1L-6 u 1L-18 ObIlIM BEICOKMMM Y MallMEH-
TOB, yMeplIux B pe3yabrare COVID-19, u koppenu-
poBanu Mexay coboii [3, 10]. Takke BbIsiBJIeHa KOp-
pENSLIMOHHAS CBSI3b MEX/Y TTOBBIIIEHHBIMU YPOB-
Havu IL-6 n mmurenbHbeiM COVID-19, KoTOopbIi
aCCOLIMUPYETCS C JIOJTOCPOYHBIMU TTOCJICACTBUSIMU
MHOEKIIMY U pa3IndHbIMU OCJIOXKHEHUSIMU, BKJTIO-
yasi HeoOpaTMMoOe MOBpexXIeHUue opraHoB [12].

B opranusme 4deyioBeKa CYIIECTBYIOT MEXaHU3-
MBI, OrpaHMYMBaIOIIMe GYHKIMOHAIBHYIO akK-
TuBHOCTB I1L-6 m IL-18. duga IL-6 xapakTepHO Ha-
JIMYME NBYX CUTHAJbHBIX MYyTei: KJIaCCUYECKOro
M TpaHc-curHajabHoro. Ilpu Kiaccuyeckoi mepe-

nade curHajia 1L-6 oGpa3yeT KOMILJIEKC CO CBOUM
peuerntopom IL-6P Ha MeMOpaHe KJIETOK, a NpH
TpaHC-CUTHAJIU3alluUu — C pacTBOPUMON (opMoii
peuentopa sIL-6R. Llupkynupylomuii B KpOBHU
pacTBOPUMBIN TIUKOINpoTeuH sgpl30 saBiseTcsa
JIOBYILIKOW M MHITMOUpYeT akKTUBHOCTH IL-6, pea-
JIN3YEeMYIO0 TpaHC-CUTHAJIbHBIM NYTEM, HE BIIUSS
Ha KJjlaccuyeckylo curHanausanuio [4]. Cuuraercs,
yto 3pdexTl I1L-6, crmocobGcTBYyONIINE TTATOJIOTU-
YEeCKUM IIpolieccaM, OIOCPEAYIOTCS IIPEeUMYIIe-
CTBEHHO TpPaHC-CUTHaJbHBIM ITyT€M, B TO BpeMs
KaK TpOTUBOBOCIIAJIMTEIbHAST aKTUBHOCTH IL-6
peanu3yeTcs KJlacCu4YecKoil mepeaadeii curHana [8].
His IL-18 KOHTpoaUpyIOInUM (PakKTOPOM SIBISIETCS
IL-18-cBa3piBaromuii 6enok (IL-18BP), xoTopsbrii,
obnagas BeICOKMM cpoacTBoMm K IL-18, mogaBusieT
IL-18-3aBucuMsble 3¢ dexThl [2]. YPpOBHU LIUTOKU-
HOBBIX JIOBYIIIEK SIBJISIOTCSI OIIPEASISIOINMU DaK-
TOpaMu [JIs MHUIIMALIUU JU0O0 3alIUTHBIX, JUOO
naToJIOrnYecKuXx 3(p¢GeKTOB MHTEPJIEHKNHOB.

B HacTosi111eM rccienoBaHM M OLICHUBAJIU YPOB-
Hu goBylrek 1L-6 u IL-18 y manneHTOB ¢ pa3sHBIMUA
dopmamu COVID-19

Matepuanbl n MeTogb!

B ucciaemoBaHue BkAOYMIM 74 TalMeHTa
¢ COVID-19, u3 Hux 40 myxxuuH (54%) v 34 xeH-
WKHEI (46%). CpeaHuii BO3pacT MaleHTOB COCTa-
BuI 6314 ner. Bce mauMeHTHI, BKJIIOYEHHbBIE B UC-
cliefoBaHUWe, TIOAMUCHIBAJIN WH(GOPMUPOBAHHOE
corjacue nmo 3a6opy OMOJOrM4YecKrux oopas3uoB AJIs
GaHKUPOBaHUS, OMOOPEHHOE DTUIYCCKUM KOMHUTE -
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toM HMMWII kapnuonoruu um. akan. E.M. Yazosa
(mpotoxoJ Ne 249 ot 30.09.2019 r.).

IMatmeHTH! OBLIN pa3iesieHbl Ha TPYMIIBI B COOT-
BETCTBMHM CO CTEIIEHBIO MOPaKeHM S JIETKUX I10 JaH-
HBIM KOMITBIOTEPHOI ToOMoTpacduu. B nepByto rpym-
My BXOAMJM MAMEHTHI 0e3 ITOpaXXeHUs JIETKUX;
BO BTOPYIO TPYIIITY — MAaIlUEHTHI C yMEPEeHHOI op-
MOl ITHEBMOHMU, C TIopaXkeHueM Jierkux a0 50%;
B TPETHIO TPYMITy — TMAILMEHTHI C TSKeJI0i (popMoii
ITHEBMOHMH, C IOpakeHUeM JIerkux > 50%.

O06pa3subl KpoBU 0TOUpaAan Ha 2—4 1eHb TOCITU-
Taau3aluyu U XpaHUIU Tpu Temriepatype —80°C
IO TIPOBEICH I MCCIIEIOBAHUSI.

VYposuu IL-6, sgpl30, sIL-6R, IL-18 u IL-18BP
OIpeaeIsSIIN UMMYHO(MEPMEHTHBIM METOJIOM C HC-
MOJb30BaHUEM HAbOPOB peakKTuBOB ¢upMbl R&D
Systems, ¢upmbl eBioscience, Cloud-Clone Corp.

CratucTuyeckyro o0pabOTKYy HdaHHBIX ITPOBO-
JOUJIM C ToMollbio naketa nporpamm IBM SPSS
STATISTICS 23. PesynbsTaThl NpeAacTaBieHbl B BUAE
MeIMaHbl C yKaszaHWeM WHTEPKBapTUJIILHOTO WH-
TepBaja (25-i1 MPOLUEHTWJIb; 75- MPOLEHTUb) s
rnmapaMeTpoB, MMEIOIIMX pacrpenesieHne, OTINIHOe
oT HopMaJibHOTO. [Ipy cpaBHEHUM TPYIIIT MO KOJIMYe-
CTBEHHOMY MPU3HAKY UCITOJIb30BaIM HellapaMeTpH-
yeckue KpuTepu MaHHa—YUTHM IS HE3aBUCUMBIX
BbIOOPOK. CTaTUCTMYECKU 3HAYMMBIMU CUMTAJIVCh
pe3yJIbTaThl Mpu YpoBHE nocToBepHOCTU p < 0.05.

Pesynbratbl 1 06CyXaeHne

Konuenrpauuu 1L-6, sIL-6R u I1L-18 B kpoBn
MalMEeHTOB BO3pacTalu MO Mepe YBEJIMYEHUS Tsi-
xectu COVID-19 (puc. 1), B To BpeMs KaK YpOBHU
JIOBYIIIEK IUTOKWMHOB MEHSIJIUCH HEOTHO3HAYHO.

VYpoBHU sgpl30 B rpyIine naleHTOB C yMEPEH-
HOU (opMoli MHEBMOHUM ObIJTM HUKE, UeM y Ta-
LIMEHTOB 0€e3 MopaXeHus Jerkux. A y rnmaiueHTOB
Cc Taxejioil HopMoil MHEBMOHUMU YypoBHU sgpl30
OKa3aJIUCh BbIlIE, YEM Y MAIlMEHTOB C YMEPEHHOU
GbopMoOIi U OBIIIM CXOXMU C YPOBHSIMU B rpyIire 0e3
MOpaXKeHUs JIerKuXx (puc. 2A).

Sgp130 u sIL-6R KOHCTUTYTHUBHO MPUCYTCTBY-
IOT C KPOBM U SIBJSIIOTCSI KOMIIOHEHTaM U Oy epHOM
CUCTEeMBbI, KOTOpasli peryjaupyeT Mmepuoa moJypac-
naga 1L-6 [8]. Y 300pOBbIX JI0A€i KOHLIEHTpALIUN
sgpl130 u sIL-6R HaxoggaTCcs B MOJISIPHOM M30bITKE,
npearnoJjaras, 4To cBobomHblii 1L-6 GbICTpO 3a-
XBaTbIBaeTCs U HeliTpaiusyetcs [9]. Habntomaemoe
B HACTOSIIIIEM HCCJIEOOBAaHWUU CHUXXEHUE YPOBHEU
sgpl30 y maniMeHToB ¢ yMepeHHO (hOpMOIi IMHEB-
MOHMU CBUAETEJIBCTBYET 00 MHTEHCUBHOM pac-
XOIOBAaHUM 3TOr0 IJIMKOMPOTEMHA Ha JaHHOU
craguu  COVID-19. BreisiBlieHHOE TMOBBILIEHUE
ypoBHeit sgpl30 Ha Tsxenoit cranuu COVID-19
MOXKET ObITh CBSI3aHO C YBEJIWYEHUEM €ro MpOoAayK-
nuu. JIpyrue uccieqoBaTen TakxKe IMoKa3aau, YTO
ypoBHU sgpl30 MoBbIIIAIOTCS NPU TSIXKETOW CTaauU
COVID-19 no cpaBHeHUIO C yMepeHHoOH [7].

Hamu ycTaHOBJIEHO, 4YTO W3MEHEHUS YpPOB-
Helr jgoBymiku IL-18 B 3aBUCMMOCTM OT CTaguu
COVID-19 ominyanuch OT U3MEHEHUN JOBYII-
ku IL-6. B otnnuwne ot sgpl30, ypoBHu IL-18BP
CHUKAJIUCh MpU yBeandeHuu Tsaxectu COVID-19
(puc. 2b). Haub6onee Boicokue ypoBHU IL-18BP Ha-
OJTI0aTMCh Yy MAllMEHTOB 0€3 MopaXKeHUs JIETKUX.
IIpu aTom ypoBHu IL-18 B 3TOi1 rpynrme namueH-
TOB OBLJIM HUKE, YeM B OCTaJbHBIX HUCCIEAYEMBbIX
rpynnax (puc. 1). BoaMoxHoO, Ha JaHHOW cTaguu
COVID-19 noBylmika WHTEHCUBHO CBSI3bIBA€TCS
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PucyHok 1. YpoBHu IL-6 (A), sIL-6R (B) n IL-18 (B) B 3aBucumocTu ot Tsxkectn COVID-19
Figure 1. IL-6 (A), sIL-6R (B) and IL-18 (C) levels depending on the severity of COVID-19

MpumevaHue. Pe3dynbTaThl NPeACcTaBAEHbI B BUAE OOKC-NIOTOB, rae nokasaHbl MeanaHbl, HTepKBapTUIIbHbIN pasMax (Q;; Q,),
MakCunMalbHble N MUHUMaJIbHbIE 3HA4YEHUA; P — 3Ha4YeHne npueBeneHo anga Kputepua MaHHa-YUTHU.
Note. Box plots show medians (middle lines) with first and third quartiles (boxes), and whiskers show maximum and minimum

values. Mann-Whitney test results are expressed as p-values.
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PucyHok 2. YpoeHu IL-18BP (A) n sgp130 (B) B 3aBucumocTu ot Tixkectu COVID-19

Figure 2. IL-18BP (A) and sgp130 (B) levels depending on the severity of COVID-19

MpumeuaHue. Pe3ynsrathl NpeacTaBfeHsl B BUAE OOKC-MIOTOB, FAe NokadaHbl MeMaHbl, MHTEPKBAPTUNLHLIN padmax (Q;; Q,),
MaKCVMabHbIe Y MUHUMaSbHbIE 3HAYEHUS; P — 3HAYEHME NPYBEAEHO ANs KpuTepus MaHHa-YnUTHW.

Note. Box plots show medians (middle lines) with first and third quartiles (boxes), and whiskers show maximum and minimum

values. Mann-Whitney test results are expressed as p-values.

c IL-18, TeM caMblM akKTMBHO WHTHUOUPYS NPO-
BOCITaJIUTEeNbHBIC 3D heKThl nuTOKNMHA. Ha 6omee
Tskenbix ctagusax COVID-19 mpoucxonut Hapy-
meHue GajaHca mexnay npoaykuueit 1L-18 u ero
noBymiku. Huskue ypoBHu IL-18BP mpu moBbI-
meHHbIX ypoBHAX [L-18 HemocTaTouHbI aas1 3d-
dekTuBHONM HeMiTpanuzauum [L-18. BeisgBieHHOE
B HACTOSIIIIEM HMCCJIEIOBAaHUM HapyIlleHue OajaHca
Mexay KoHueHTpauusamu IL-18 u IL-18BP moxer
NPUBOIUTh K YBEJIMUYECHUIO KOHIIEHTPAIlMU CBO-
0omHOTO OMOJormuyeckm akTuBHOro IL-18, koro-
pblii BHOCUT CBOI BKJIaJ B ITaTOTeHe3 3a001eBaHUsI.

Jncbananc B npoaykuuu IL-18 n ero noBylku
OIMCaH TP MHOTMX XPOHUUYECCKUX BOCHATUTEIb-
HBIX 3a00JieBaHUX. [ducOamaHC MOXKET BbIpaxKaThCsl
B yBeaudeHUM Tiponykumu IL-18 mpu cHu>XeHUH,
OTCYTCTBUM YBEJMUYCHUSI WJIM HEIOCTAaTOYHOM YBe-
muueHnu nipoayknuu IL-18BP. B wactHocTH, Tipm

Cnucoxk nutepatypbl/References

CUCTEMHOIM KpacHOM BOJIYAHKE OTMEYEHO 3Ha4u-
TeJIbHOE ToBbIlIeHne ypoBHeid 1L-18 u IL-18BP [6].
Y OOABHBIX BOJYAHOUYHBIM HE(PPUTOM TaKxXKe Ha-
OJII0AJIOCH TTOBBIIIIEHYE TJIa3MeHHBIX ypoBHeit 1L-18
u IL-18BP, B TOo BpeMs Kak nmpu nepBUIHOM Hedpo-
TUYECKOM CUHApOMe MoBbIIIajcs Tojbko IL-18BP [5].
ITpu peBmMaTougHoM apTpute ypoBHU [L-18 1OBBI-
manaunck, a yposHu IL-18BP moHukanmch Kak B Chl-
BOpPOTKE, TAaK U B CHHOBHAJILHOM XKAKOCTH [11].

Takum oGpa3om, yBeaudeHue ypoBHeir IL-6
u IL-18 mo mepe Bo3pactanus tsxectu COVID-19
HE COIIPOBOXIAETCS OAHO3HAYHBIMU M3MEHECHUSI -
MM yPOBHEM UX JIOBYIIEK, YTO IPUBOAMUT K HE-
KOHTPOJIMPYEMOMY YBEINUYEHUIO aKTUBHBIX (DOPM
OUTOKMHOB U MNPOTrPEecCHPOBAHUIO 3a00JICBaHUSI.
CooTHolleHe MeXay KoHHeHTpauusamu I1L-6
u 1L-18 1 ux JIOByIlIEK OTpazkaeT CTENEHb TSIXKECTHU
COVID-19.
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