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Hocaidncysanu pisenv inmepaeiikiny-17A (IL-17A) y kpo-
6i 82 xeopux Ha yykposui diabem (L), sixi nepeneciu
2—4 poku momy KopoHasipycHy ingekuito 2019 poky
(COVID-19). IL-17A euznauaau 3a 0onomozoro Habopie
0as imyHoghepmenmuoeo ananizy. Ilokazano, w0 KoHyeH-
mpayis yumokina o6yaa euwia y xeopux Ha diabem i y ocib,
wo nepexeopinu COVID-19. Biomiueno pizHuuto pieHie
YUMOKIHY Y KPO8I NAUIEHMIG, W0 Nepexeopiiu AeeKow i
saxckoro gopmoro COVID-19, a makoxc nozumuenuil
enaueé eaxyunayii. Konyenmpauis IL-17A 3pocmana npu
mpueanocmi diabemy nonad 15 pokie, npu indexci macu
mina (IMT) nonad 30 ke/m? ma enikoeanoeo 2emoenobiny
(HelAc) > 7,5 %. COVID-19 dodamkoeo 36irvutyeara
yi nokasnuku. Cnocmepieaembcsi NO3UMUGHUL edeKkm
memopminy wodo xonuenmpauii IL-17A y xeopux Ha
LT i sucoxka peakxyis inmepaetikiny na COVID-19 3a
gidcymnocmi aikyeanHa Oieyauioamu. Takodc noxkasamo
no3umueHuil egexkm iHcyainy ma iHeibimopie Hampiti-
3a4€)CH020  KOMPAHCNopmepa  2AlKo3u  2-e0  muny
(iH3KTI-2). Kinvkicmo IL-17A 3pocmae y naasmi Kpogi
npu NamonoeiMHUX 3MIHAX NOKA3HUKI6 ¢hpaxuyii eukudy
06020 WAYHOUKA, WEUOKOCMI Kayboukoeoi ¢hinempauii i
anvOyminypii. Cnocmepieacmocs eucoxkuil picens IL-17A,
Y naasmi Kposi xeopux Ha diabem, AKi nepexeopiiu Ha
COVID-19 2—4 poxu momy, chniecmagHuii 3 20CmMpum
3axX60PIGAHHAM. 3a Gi0CYMHOCMI AIKYBAHHS XBOPUX HA
LT yyxposnuxcyeanshumu npenapamamu npu COVID-19
pigenv IL-17A docsieae sucoxkux 3nHauenv. Bueuenns rkow-
ueumpauii IL-17A y naazmi kpogi 6 3anexcHocmi 6i0 GiKy
X60pUX NOKA3aA0 MeHOeHYit0 00 3HUJICeHHS KinbKocmi
iHmepaelKiny y cmapuux 6ikosux epynax.

Karouosi caosa: inmepaetixin-174, COVID-19, yyxposuii
diabem, cepyeo-cyOuHHI 3aX60PIOEAHHS, ONCUPIHHS.
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Beryn. CrniocTepekeHHS, 1110 €KCIepUMEHTaIbHi
aBTOIMYHHI Ta aBTO3aMaJibHi 3aXBOPIOBAHHSI, OIO-
cepeakoBaHi T-kiiTMHAMM, HE 3ajieXaTb Bil ITia-
mHoxnH Thl i Th2, cnoHykamo HOCTiIHUKIB
BUAUTUTA OKPEMY ITIIMHOXWHY B Tomynsnii T-
JimdonuTiB-xeanepis, Haszany Thl7 (Maione,
2021). byno mokazano, mo Thl7, kmitnau CD4+,
sIKi TIpoaykyioTh 1L-17, € moTyXXHUMU iHAYKTO-
paMu 3aItajJieHHsI TKAaHWH i MOB’sI3aHi 3 IaTOreHe-
30M 0araTbOX €KCHEPUMEHTAIBHUX ayTOIMyHHMX
3aXBOPIOBAHb i 3aIllajIbHUX CTaHiB JonuHu. Llei
LIUTOKIH perymioe akTuBHicTh NF-kB i ctumymioe
ekcrpecito I1L-6 — ximo4yoBux GakTopiB, SIKi CHPH-
YUHAIOTh LUTOKiHOBMI 1TopM mnpu COVID-19
(Chen et al, 2013).

EBontouifinuii koHncepsatusm IL-17 cBiguuthb
IIpo Te, 110 BiH Oepe y4yacTh Y BPOIKEHUX CTpaTe-
TisSIX 3aXMCTY, a TaKOX, 10 1I¢ CiMEICTBO LIMTOKi-
HiB Bimirpae @yHaaMeHTaJbHY pPOJb, SIKA BUXO-
JIUTb 32 paMKK TMIIOBOTO 3aXKMCTy OpraHi3My Xa-
3diHa. BripomoBx eBosmowii IL-17 BUKOHYBaB Bax-
JUBY QYHKIiIO Yy THATPUMLI TOMeocTasy Ha
Oap’epHUX AiNsTHKaX. 30BCiM HeJaBHO OYJ0 BU-
SIBJIGHO KJIIOYOBY poJib 1L-17 y HelipoiMyHOIOTriI,
(i3io0Til TKAHWH Ta PEryJIsLil KJIITHHHOTO MeTa-
00J1i3My, 0COOIMBO B XUPOBill TKaHuHi. [Tpumyc-
KawTb, wo IL-17 mormomarae KoopauHyBaTH B3a€-
MO/Iil0 Mi>K HEPBOBOIO, €HAOKPUHHOIO Ta iMyHHOIO
cUCTeMaMM Uil IATPUMKUA €HEPreTUYHOIO TIO-
MeOoCTa3y OpraHi3My, SIK LIEHTpaJbHUIl IpaBellb Y
HelipoimyHOoMeTabomi3Mi (Douglas et al., 2023).

Lleit yHiKanbHUI nOpo3anajbHUA LMTOKIH,
SIKMII IHTEHCUBHO MPOIYKYETHCS Ta MOIYJIIOETHCS
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y MAI€HTIB i3 XpOHIYHUMU 3aMAJIBHUMU 3aXBO-
PIOBaHHSIMM, TaKOX BiJlirpa€ BaXJIMBY pOJb Y
po0OTi ceplLieBO-CYyAMHHOI CUCTEMU, TOUYHIllle, BiH
Oepe yJacTb y MaTOreHe3i cepleBO-CYAUMHHUX YC-
KJIaIHEHb, aCOLIMOBAaHMX i3 ayTOIMyHHMMU Ta 3a-
nanbHuMHU 3axBoproBaHHIMU (Raucci et al., 2020).
3 IL-17 moB’s3aHi 3amajbHi IPOLECH IIPU OXKU-
pinHi Ta nmiadeti (Klimontov et al., 2023; Sigur-
dardottir et al., 2019; Li et al., 2022).

OmnucaHo niaBuileHuit piseHb Thl7-nimMboun-
TiB y nepudepnyHiii KpoBi MalieHTiB, iH(piKOBa-
Hux SARS-CoV-2. Ile cBimunTh Mpo KOOPAMHY-
ouy ponib IL-17A y 3anmanbHiil BinmoBidi, OCKijb-
KM BiH iHIiLIIO€ TIPOAYKLIiIO iHIIUX Mpo3anajbHUX
LUTOKIHIB, Takux sK IL-1, 1L-6, dakTopa Hekpo-
3y nyxsmHu-o. (TNF-a) (Xu et al., 2020). Kpim
TOro, 30UIbllIeHHS KiabKocTi Thl7-xiiTtuH i 1o-
XiIHUX LIMTOKiHIB Y MOEAHAHHI 31 3HMXKEHHSIM iH-
IIUX TAMHOXHWH JiM@OLMTApHOI TTONYJLii, 1110
CTIOCTEPITAETHCA Y 1MX MAIiE€HTIB, MiATBEPIXKYE
ifero 11010 iMyHHOI BiAMNOBimi, sIka TPU3BOIUTH
10 PO3BUTKY TSDKKOro 3amajeHHs. Iligkpecmioe-
ThCS, 1110 Y TMALIIEHTIB 3 MHEBMOHI€I0, BUKJIMKAHOIO
COVID-19, CD4+ ta CD8+ T-kmituHN Xapakre-
PU3YIOThCSI ITIBUILEHOI 3AaTHICTIO MPOAYKYyBa-
™ IL-17A in vitro, akTuBytoun HeuTpodinu, 110
MPU3BOAUTD A0 1€ Oijbll BUCOKOro piBH IL-17A
B nepudepuyHiit kposi (De Biasi et al., 2020).

Amnai3 nmocnainoBHocTi reHa I1L-17 y mauieHTiB
3 TOCTPUM pPEeCHipaTOPHUM AUCTPEC-CUHIPOMOM
(T'PIC) mokazaB, 110 MalLliEHTH 3 MoaiMopdi3-
MOM, SIKUi TPU3BOIMB OO0 3MEHILEHHS MPOIYK-
wii IL-17, manu nigBuiueHy 30-aeHHY BMXXKBa-
HICTb, TOAI K TEHETWYHUI moaiMopdizM, SIKUit
MPU3BOAMB OO BUPOOJEHHS OiNbILIOT KiJbKOCTI
1L-17, xopemioBaB 3i 3HMXEHHSIM BUXXWBAHOCTI
(Pacha and Sallman, 2020).

MeTtoro gocmimKeHHs 0yJ10 BU3HAUCHHS PiBHS
IL-17A y kposi 82 xBopux Ha LI, ski mepeHec-
'y 2020—2022 pokax KOpoHaBipycHY iH(MeKIIit0
(TTOCT-KOBIIHUI CUHAPOM).

Marepiamu i metoau. JlocaimKeHHSI IPOBOIU-
JIOCh Y Bimmiyax miaGeTosorii Ta (yHIamMeHTa b-
HUX i IpUKIAgHUX MpoOiaeM eHaoKpuHosorii Y
«IHCTUTYT €HIOKPUHOJIOTII Ta OOMiHY pPEYOBUH
im. B.I1. Komicapenka HAMH VYkpainu». Kpos
OTPUMYBAJIM 3a JOMOMOIOI0 CTAaHIAPTHOI BeHe-
MYHKIIii Ta 30epiranu y npobdipkax 3 EJTA. T1na3-
MY BiZOKPEeMJIIOBalUd LICHTPU(MYTYBaHHSIM BIIPO-
noBx 1 rop micist 3a0opy KpoBi. 3pa3ku 30epiraaiu

4

npu —80 °C mo BukopuctanHs. 1L-17 BuzHauamm
3a JOMOMOTOI Habopy misl iMyHO(MEPMEHTHO-
ro aHaini3y «Elabscience» (CILLIA). BumiptoBaHHs
MPOBOAWJIN TIPU ONTUYHINA JTOBXWHI XBUIi 450 HM
Ha iMyHO(EepMEHTHOMY IUIAHIIETHOMY aHai3a-
topi Stat Fax 3200 («Awareness Technology»,
CHIA). TnikoBanuii remorno6in (HblAc) Bu-
3Havyaau 3a Jomnomorotro Habopy One HblAc FS
(«DiaSys Diagnostic Systems GmbH», Himeu-
yuHa). BuMiptoBaHHSI TIPOBOAWIM MPU ONTUYHINA
JOBXMHI XBI 660 HM.

Hagsnicte COVID-19 y nauieHTiB BU3Haya-
mm Metonom ITJIP y xomepuiitHux J1abopaTopisix.
CepenHs caTypallisi KUCHEM Y XBOPUX CTaHOBUJIA
88,14 + 0,73 %, cepeaHs MakcUMaJlbHa TeMIIepa-
typa — 38,13 £ 0,19 °C. CepenHiii Bik XBOpHUX
craHoBuB 61,4 pokiB (30—72 poku). Y rpymi 0yino
46 xiHok i 36 uvonosikiB. IlauieHTH XBOpiIM Ha
COVID-19 y 2020—2022 poxkax.

CraTucTUYHUIA aHaji3 JaHUX TPOBOAMIM 3a
JIIOTIOMOTI0I0 MporpamMHoro 3abesmneueHHss Origin
7.0. PesynapTaT  AOCHIIKEHHS TpeACTaBJIeHi
aK M = m. [Ins mopiBHSIHHS TpPyIl JaHUX BUKO-
puctoByBanu t-TecT CTbhlOIEeHTa Ta HerapamMmer-
pu4Hi MeToaMu. 3HAYeHHs BBaXKajU BipOTiTHUMU
npu p < 0,05.

PesyabTat Ta ix oOroBopenns. BusHaueHHs
cryneHs Tskkocti COVID-19, a takox Jiky-
BaHHSI KOPOHAaBipyCHOI XBOPOOU BigOyBasocs Bin-
HOBiAHO A0 MpoTokody «HamaHHS MeAU4HOI J0-
MOMOTH TIpU JIiIKyBaHHi KOPOHaBipyCHOI XBOpOOU
COVID-19», 3aTBepmKeHOro HaKa3oM MiHicTep-
cTBa 0XopoHu 3m0poB’s Bim 02.04.2020 Ne 762. 1o
rpynu 3 TsekkuM nepebirom COVID-19 ysiiinuim
Malli€HTH, SIKi I 4Jac JiKyBaHHS BUKOPHUCTOBY-
BaJId KMCEHb ab0 XBOpiau 2 i Oinbliie pasis.

Cepenniii iHgekc macu Tima (IMT) xBopux
OyB HaaMmipHMM i ckiagaB 28,58 * 0,537 xr/m2.
Cepenniit BMict HblAc xBopux ckmamaB 9,43 =+
+ 0,196 %, 10 CBiIYUTH MPO HASIBHICThb HiabeTy.
KoHtpoabHy rpyny (n = 5) ckiajiu 310pOBi 0CO-
6u, axi He Maym minrBemkeHoi COVID-19.

Hamu BimMiueHo cyrreBe (y 6—9 pasiB) 3poc-
TaHHS KoHuUeHTpauii IL-17A y mocT-KoBimHOMY
nepiofii MOPiBHSIHO 3 KOHTposieMm (puc. 1), cmiB-
CTaBHE 3 BMICTOM LIMTOKiHA Yy KpOBi XBOpUX Ha
Baxkuit COVID-19 (Guo et al, 21). B Toit xe
yac, pizHuus piBHiB IL-17A MixX XBOpUMHM Ha
niaber, siki He xBopiiu COVID-19 i miabetukamu,
ski nepexBopiin COVID-19 6yna MeHIn Bupas-
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Puc. 1. Kinbkicts IL-17A y mna3mi kpoBi B 3anexHocTi Bif BaxkkocTi epediry COVID-19 (kuchHeBa minTpumka)
i BakuuHatii. 1 — KOHTpoJb, 2 — cepemHe 1o Beiil rpymi xBopux (n = 82), 3 — LIJI 6e3 COVID-19, 4 — LIJ1 +
+ COVID-19, 5 — IJ + nerkuit CV19, 6 — LIJ + Baxkuit CV19, 7 — xBopi COVID-19 6e3 BakuuHauii, 8 —
micas BakuuHali. Bci 3HaAUeHHST BipoTimHO Bimpi3HAOThCS Bin KoHTpostwo (rpyma 1), P < 0,01; * — BiporigHi
BinMiHM Big monepeaHboi rpynu, P < 0,05. PucyHok cTtBopeHo 3a goromoroio nporpamu OriginPro 2019b

Tab6auysn 1. Kiabkicts IL-17A y nuia3mi KpoBi B 3aJ1e2KHOCTI Bix Ty i TpuBajocTi niadety, IMT Ta konuentpauii Hs1Ac

Ne I'pynu IL-17A, % m *

1 KonTposb 100,00 7,40
2 a1 468,30 56,29
3 a2 401,50 45,48
4 a1 + CoOvVID-19 612,82 85,07
5 12 + COVID-19 665,93 139,90°
6 Tpusamicts LIJI <15 328,00 18,92
7 Tpusamicts LIJI >15 457,31 52,29¢
8 Tpusanicts LIJ] <15 + COVID-19 555,84 59,27¢
9 Tpusanicts LIJ] >15 + COVID-19 971,79 218,567¢
10 IMT < 30 xr/m? 329,10 28,4
11 IMT >30 xr/m? 540,50 124,0'°
12 IMT < 30 kr/m? + COVID-19 585,70 75,6
13 IMT >30 kr/m?> + COVID-19 1188,2 314,410-12
14 HBlAc <7,5 % 287,10 24,2
15 HslAc >7,5 % 497,40 71,6
16 HelAc <7,5 % + COVID-19 400,60 32,71
17 HglAc >7,5 % + COVID-19 765,50 1201516
18 Kinkn 424,41 46,45
19 YomoBikn 329,74 32,4818
20 XKinku + COVID-19 543,79 77,76
21 Yonosiku + COVID-19 495,60 37,00

Ilpumimra. Bci 3HaueHHS BipOTimHO Bimpi3HsIOThCS Bim KoHTpomo, P <0,01; IHmekcamu mmo3HavyeHi BipOTigHi Bif-
MiHM 1010 BinnosigHoi rpynu, P <0,05.
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Tabauys 2. Kinapkicts IL-17A y m1a3mi KpoBi B 3a/1€2KHOCTI Bil JIKyBaHHS I[YKPO3HIZKYBAJbHAMH IpenapaTaMu
Ta iX KOMOiHAIisIME

Ne Ipynu IL-17A, % m +
1 KonTponb 100,00 7,40
2 CepenHe 1o rpyiii 603,25 128,26
3 LI 469,96 103,30
4 a1 + COVID-19 720,73 123,08
5 IHCynin — 400,70 39,96
6 Incynin + 344,26 41,51
7 Incynin — COVID-19 + 631,14 63,43%¢
8 Incynig + COVID-19 + 402,88 62,667
9 Metdopmin — 410,71 46,31
10 Metdopmin + 320,16 30,42°
11 Metrdopmin — COVID-19 + 909,83 161,482%10
12 Merdopmin + COVID-19 + 464,10 49,531
13 iH3KTI-2 — 399,15 38,05
14 iH3KTT-2 + 318,93 15,9783
15 iH3KTT-2 — COVID-19 + 656,41 83,3031
16 iH3KTT-2 + COVID-19 + 399,14 34915
Kombinosane aikyeanus

1 LI/ Ge3 nikyBaHHS 469,96 103,30
2 I + COVID-19 6e3 nikyBaHHS 884,61 219,04!
3 Incynin + MerdopMmin 290,48 18,602
4 Merdopmin + iH3KTT-2 333,97 16,56'2
5 Iucynin + iH3KTI-2 433,33 —

6 Incynin + Merdopmin + iH3KTT-2 356,41 15,04%

Ilpumimra. Bci 3HaUeHHS BipOTigZHO BiIpi3HSIOTHCS Bim KoHTposto, P <0,01; iHmekcaMu mo3HaveHi BipOTigHi Bil-
MiHM 1010 BinnosigHoi rpynu, P <0,05.

Tabauysa. 3. Kinbkicts IL-17A y nna3mi kposi npu pizaux nokasuukax ®@BJIII, pIIIK® i AY

Neo T'pymu IL-17A, % m =+

1 KonTponn 100,00 7,40
2 ®BJII 40—60 567,11 112,83
3 ®BJIII 40—60 + COVID-19 771,79 82,66
4 GBI > 60 345,73 14,86>3
5 GBI > 60 + COVID-19 843,59 135,214
6 pLIK®D < 60 785,31 202,60
7 plIK® < 60 + COVID-19 839,32 145,75
8 pIIK® > 60 356,41 37,4457
9 plIK® > 60 + COVID-19 566,67 73,2778
10 AY < 30 325,96 23,31
11 AY < 30 + COVID-19 472,96 71,5910
12 AY 30—300 373,18 31,18
13 AY 30—300 + COVID-19 549,88 54,5812

Ilpumimka. Bci 3HayeHHST BipOriIHO Binpi3HsIOTbCS Bif KoHTposo, P < 0,01; Ingekcamu mo3HauyeHi BiporimHi
BiIMiHM 11100 BimmosimHoi rpymu, P < 0,05; ®BJILI — dpakuis Bukumy JiBoro nutyHouka (%), pLLUK® — pos-
paxyHKoOBa IIBUAKICTb KIIy0ouKoBoi dinbrparii (Mi/xB/1,73 M?), AY — anb0ymiHypist Mr/mo0y
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Puc. 2 Kinbkicts IL-17A y mma3mi KpoBi B 3aJIeXKHOCTI BiJl BiKy XBOpHMX. * — BipOTigHi BiZMiHU Bim rpynu 25—
44 pp., P < 0,05. PucyHok cTBOpeHO 3a goromoroto nporpamu OriginPro 2019b

Hoto (puc. 1, c¢t. 3 i 4). BapTo BiAMIiTUTH pi3HU-
110 PiBHIB LIMTOKiHY Y KPOBi MalLli€HTiB, 1110 Mepe-
XBOPIJIM JIETKOIO 1 Baxkoio ¢dopmoro COVID-19
(puc. 1, ct. 51 6), a TaKOX BIUIMB BaKLMHALIii
(puc. 1, ct. 71 8).

BiporinHoi pi3HuUIli y KiUTBKOCTI y KpoBi [L-17A
Mixk xBopuMH 1 i 2 Turiom gmiabeTy He CITocTepi-
rajoch (Tabu. 1), aje KOHUEHTpaLisl iHTepAeHKiHY
Oys1a BUIIIOIO Y TTOCT-KOBITHOMY MEPiOIi XBOPUX Ha
L2 (taba. 1, rpyrmu 3 i 5), 30inbliryBajiacs mpu
TpUBAaJOCTi niadbeTy moHan 15 pokis, mpu IMT mo-
Han 30 kr/m?> ta HB1Ac > 7,5 %. 3axBoploBaHHS
Ha COVID-19 nogaTkoBo MOTIMOIIOBAIO 1Ii TO-
Ka3Huku (Taba. 1). ¥ xiHok piBeHb IL-17A OyB
BMIIIE HiXX Y YOJIOBiKiB (rpyrmu 18—21).

BuznauenHs KistbKocTi [L-17A y Ti1a3Mi KpoBi B
3aJICKHOCTI Bifl JIIKyBaHHS LIYKPO3HWXKYBaJTbHUMU
npenaparaMu Ta iX KoMOiHaLisIMU MOKa3aJio Bin-
CYTHICTb eekTy iHCcyiHy y xBopux LIJ1 i BiporigHe
sumkeHHs IL-17A y xBopux Ha L] i COVID-19
(Tabna. 2). BinmiyaeTbcsl MO3UTUBHUI e(peKT MeET-
¢dopMiHy Ta iHIIMX OiryaHiAiB IOA0 KOHLIEHTpaLlii
IL-17A (3HmxeHHH:) y xBopux Ha LI/ (rpymm 9 i
10) i Hag3BMYATHO BUCOKA peaklisl iHTepJIeHKiHy
Ha COVID-19 3a BiACYTHOCTI JliKyBaHHS OiryaHi-
namu (rpyna 11). Y rpymi, ska npuiimana metdop-
MiH piBeHb IL-17A 3HMKyBaBcs, aje 3aJUIlIaBCS
JIocuTh BUCoKuM (rpyna 12). Tak caMo MO3UTUBHO
nistmy i mpemapaty iH3KTI -2 (rpymu 13—16).
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V rpymnax 3 KOMOiHOBAaHUM JIiKyBaHHSIM Hali-
Kpaluii epekT crnocrepiraBcs mpu KomMOiHallii iH-
CynliHy i MeTOpMiHy, Ie BiIMiYeHO MaKCHUMallb-
He 3HMXeHHs BMmicTy IL-17A (tabn. 2, rpyma 3).
Takox 3BepTae Ha cebe yBary BUCOKMIA piBeHb
IL-17A y xBopux Ha COVID-19 6e3 nikyBaHHS
LYKPO3HIXKYBJIbHUMM IIpernapaTtaMu (rpyima 2).

Takum 4yrHOM, 3a BiICYTHOCTI JIiKyBaHHS XBO-
pux Ha LI 1myKpo3HMKyBaJbHUMU IIperiapaTamMu
(ocobmuBo Oiryanimamu) npu COVID-19 piBeHb
IL-17A mocsirae MakCHUMaJbHUX 3HAUYEHb.

Takoxx BU3Havanu KinbKicTh IL-17A y mna3mi
KpOBi IIpM Pi3HUX ITOKAa3HUKAX (ppakiiii BUKUILY
jiBoro umiyHouka cepus (@BJILI), po3paxyHKoO-
BOI IIBUIKOCTI KJIy0oukoBoi ¢inbrpaiii (plLIKD)
i ampOyMiHypii (AY) y HOpMi Ta MpU NMATOJOTIYHUX
3MiHax (Tabja. 3). 3 Tabauli BUAHO, 1O IIPU I1O-
PYLIEHHSIX LMX MOKa3HUKIiB piBeHb IL-17A BulIe
(rpynmu 2 i 4, 6 i 8). TakoxX BuUIIA peakiliss MO0
KiabkocTi 1L-17A Ha COVID-19 npu HIK® < 60
(rpyrin 71 9).

BuBueHHs koHueHTpalii IL-17A y mia3mi Kpo-
Bi B 3aJI€XKHOCTI Bill BiKy XBOpMX I10KAa3aJ0 CUJIb-
Hy peakuito Ha COVID-19 y BikoBiii rpymi 25—44
POKM i TEHAEHLi0 A0 3HUXEHHSI KiJIbKOCTi iHTep-
JIEKiHY 3 BiKOM, OCOOJIMBO y CTaplliil BiKOBiid
rpym — 76—90 pokiB (puc. 2). MoxiauBo, 110 i
MOTY>XHA peaklisl y rpyni 25—44 poku, i 3HMXKEH-
H$1 KiJIbKOCTi iHTepsieliKiHy 3 BiKOM, TOB’s13aHe i3
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3araJlbHUM OCJIA0JICHHSAM IMYHHOI CUCTEMU TpU
CTapiHHi i 3MeHIIeHHsIM KinbkocTi Th17, 30kpema.

Binkpurrsa xinitua Th17 i ciMelicTBa IMTOKIHIB
IL-17 nano HoBMIi iMIyJbC B 00JIACTI iMYHOJIOTII,
3alOBHUBILIM MPOTaJMHY i TO3BOJMBIIMN HE TiJIbKU
PO3ILIMPUTH YSIBIACHHS 1IOA0 BPOIKEHOTO i agamn-
TUBHOTO IMYHITETY, a i iZeHTu(}IKyBaTh LEi YHi-
KaJIbHU#M UUTOKIH SIK TUXMIA MiACUIIOBAY iMyHHOTO
npouecy (D’Acquisto et al., 2010). Lleit uuTOKiH
Jli€ Ha TKAHMHHOMY pPiBHi $IK mepeaoBUil (pakTop
MEpPEeXi LIMTOKIHIB, TOMY HaBiThb HEBEJIWKiI 3MiHU
B MOro KOHIEHTpallisIX MaloThb 3HAYHi KJIiHIYHI
edextu (Bechara et al., 2021).

Hocnimkenusa IL-17A Ta ¥oro 0i0JIOTIYHOI
¢yHKLII 3AIMCHAIO PeBOJIOLII0 B rajay3i iMyHO-
JIOTII i TMOBHICTIO 3MiHWJIO HAlU MOIJISIA Ha Oarato
3aXBOPIOBaHb, MOB’SI3aHUX 3 IMYHITETOM Ta 3ama-
neHHsM (Maione, 2016). ITicas ineHTrdikarii Kiti-
™H Th17 OGyna ocTaToYyHO OLliHeHa 3HAYyHa POJb
LIbOrO LIMTOKiIHY B 3aXMCTi OpraHi3aMy, a TakoxX B
KOHTEKCTI TOCTPOIrO Ta XPOHIYHOIO 3aIlajieHH:.
Hani ¢pyHAaMEeHTATbHUX TOCIIIKEHb Ta KIIIHIYHAX
BUIIPOOYBaHb JEMOHCTPYIOTh, 110 iMyHHa BiCch 3i
crepxkHeBUM  (pakTopoM 1L-17A, Oe3cyMHIiBHO,
XapaKTepU3YETbCSI YiTKUMU Oi0JOTIUHMMU edeK-
TaMM, SKi BiIPi3HSIOTbCS MPU PiZHUX 3aXBOPIO-
BaHHsX (Maione et al., 2009; Maione et al., 2021).

3a HalIMMM JaHUMU, KoHUeHTpalisa 1L-17A, y
maa3Mi KpoBi XBOpUX Ha JiabeT y MOCT-KOBiTHOMY
nepiomi Oyja CyTTEBO BMILIOK y OCiO, 110 IIepe-
xBopinu COVID-19 y 2020-2022 pokax. Bimomo,
mo IL-17A crpusie BUBUIBHEHHIO IpO3anajibHUX
LIMTOXeMOKiHiB, a came IL-1B, IL-6, TNF-a, ma-
KpodaraibHOro 3anajabHoro oinka-1/2 (MIP-1a Ta
B, MIP-2), IL-8, inTepdepoH-iHaIyKOBaHOTO Oij-
ka-10. Takox € maHi Tpo TiIABUIIEHHS y Malli€H-
TiB i3 CHHIPOMOM BUWBIJIbHEHHS IUTOKiHIB PiBHS
C-peakTuBHOro 60inka, peuenrtopa IL-1, IL-2, IL-
7,1L-8, 1L-9, IL-10, IL-17A, G-CSF, rpanynomnu-
TapHO-MaKpo@daraabHOro KOJOHIECTUMYJIOIOUOTO
(hakTopa, iHTephepoHy-y, MOHOLIMTAPHOTO XeMOa-
TpaKTaHTHOTO Oinka-1, TpoMOoLUTapHOTO (PaKTO-
pa pocty, TNF-a Ta cyiuHHOro eHAOTeiaIbHOTO
¢axkTopa pocty (Maione et al., 2021). Hosi gaHi
BUSIBWJIM MOTEHLIMHUN 3B’ 130K MIX MiIBUILIEHUM
piBHeM IL-17A Ta TsSKKicTiO i MporpecyBaHHSIM
COVID-19. BpaxoBytouu, 1110 cam no co6i [L-17A
aKTUBYE KiJIbKa LIJISIXiB 3arajeHHs, Oyjia BUCyHyTa
rirore3a Mpo y4acTh LIbOIO LUTOKIHY B KJIIHIYHUX
pesyapratrax COVID-19. Takum uymHom, IL-17A
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Moxe OyTM MapKepoM IpOrpecyBaHHsI 3aXBOPIO-
BaHHS Ta MILLIEHHIO JJI1 pO3POOKY TepaneBTUYHUX
crpateriii. i naHi migkpecioTh KIOYOBY POJb
IL-17A ipu COVID-19 i, iiMOBipHO, JOTTOMOXYTb
MPOKJIACTU ILUISIX OO0 HOBMX TEpPaleBTUYHMX IIiI-
XOJiB, 3aCHOBaHMX Ha OsokyBaHHi IL-17A 6ioyo-
riYHUMM IIpernapaTaMu, sIKi Bxke mocTymHi (Bulat
et al., 2021). OTxe, rinmore3a npo NpsIMUii 3B’S130K
MixX migBuineHuM piBHeM IL-17A Ta TSXKKicTIO i
MPOrpecyBaHHSIM 3aXBOPIOBAaHHSI CTa€ BCE OLIbIII
nepekoHJnBow (Maione et al., 2021). PiBenp 1L-
17A y mOCT-KOBITHOMY MEPIOAi 3aTUIIAETHCS BU-
cokuM (puc. 1, Tadi. 1), 110 CBITYUTH IIPO MOXKJIH-
BiCTb PO3BUTKY MOAAJbIIMX YCKJIaAHEHb iH(EKIIil
SARS-CoV-2 mono nmiabety, cepleBO-CyIMHHUX
Ta KapAaiopeHaJIbHUX maToyioTii. Ile miaTBepmxKy-
€TbCY 1 iIHIIMMM aBTOpaMM, SIKi CBig4yaTh, 1110 BU-
coki piBHi IL-17 Ta IL-2 y cupoBarii KpoBi Ta
Hu3bKi piBHi 1L-4 Ta IL-10 cki1agaloTh HUTOKIHO-
Buii npodinaes Tpusagoro COVID-19, i ui mapkepu
€ TIOTeHUIMHUMU MilUeHSIMU JJIsI PO3POOKU CTpa-
teriit mikyBaHHsi COVID-19 Ta iforo ycknagHeHb
(Queiroz et al., 2022).

Bxe orpumaHi maHi 11010 MOAYJIIOBAaHHS 3a-
MaJbHOI BiAINOBiII mpernapaTaM LJIiLIMPU3UHY/
€HOKCOJIOHY MUISIXOM 3HMXEHHsST ekcrpecii IL-
17A. Ile, y cBoO 4yepry, 30epirajo KOHLEHTpallil
intepaelikiniB 1L-1p, IL-6, IL-8 ta TNF-o He-
3MiHHMMMU, 110 BKa3y€ Ha 3HAUHY KOPEKIIilo PiBHiB
KJIIOUOBHX IIpO3allajiIbHUX LIUTOKIHIB i 3armo0iraH-
HSI 3arOCTPEHHIO IMYHHOI BilMOBiJi y XBOPUX Ha
COVID-19 (Zendejas-Hernandez et al., 2024).

Sk Bxe 3ramyBanocs, 3 1L-17 nop’s3aHi 3amaib-
Hi TIpollecu TpU OXMpPIiHHI, miadeTi Ta iX ycKJami-
HenHsx (Raucci et al., 2020; Klimontov et al.,
2023; Sigurdardottir et al., 2019; Li et al., 2022).
ITpu miaGeti piBeHb IL-17A 3pocTae OUIBII HiX Y
4 pa3u (puc. 1, Tabn. 1). Takox Ha KiJIbKICTb iH-
TepneiikiHa BrumBae IMT i KoHIIEHTpallig TiKoBa-
HOTO TeMOrJIo0iHy, MOpPYLIEHHS ceplLeBoi (MYHKIIii
Ta podotn HUPOK (Tadm. 3). [aabMyBaHHS CUTHA-
ninry 1L-17 3axuinae Bin iHIYKOBAaHOI CTPENTO30TO-
LIMHOM miabeTW4yHOI HedpomaTii, TaKUM YNHOM
BKa3ylouM Ha mposanajibHy poib I[L-17 y ii maTtore-
Hesi. TapreryBaHHs oci IL-17 mMoxe O6yTr HOBUM
TeparieBTUYHUM MiIXOA0M Y JIIKyBaHHi LIbOTO PO3-
nagy (Ma et al., 2019). IL-17A crnpusie 3anajeHHIO
HUPOK 1 MPOrpecyBaHHIO 1ia0eTUYHOI XBOPOOU HU-
pok (JIXH), a iioro mediuut mokpallye eKCIIie-
pumMmeHTanbHy JIXH. OgHak ocTaHHI TOCTiIXKEHHS
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nokasanu, 1o BumB IL-17A na JIXH € Oinbin
CKJIQIHUM — iHTEpJIEKiH MOJIETIIYE HUPKOBE 3a-
najeHHs Ta (piOpo3 IIIIXOM PEryaloBaHHS ayTo-
¢arii Ta ¢peHoTuny makpodaris (Tan et al., 2022).

Takox oTpuMaHi gaHi, SIKi BKa3ylOTh Ha KIJIO-
yoBy (pyHKUilo IL-10 B oOMeXeHHi LIKiIJI1uBOro
curHaiiHry IL-17A nipu iHCyJbTi i JOAATKOBO ITij-
TBEPIKYIOTh T€, IO 3HMXKEHHS KUTBKOCTI IIbOTO
LIMUTOKIHY € TepalieBTUYHOIO NEPCIIEKTUBOIO IS
JikyBaHH# iHcyabTy (Piepke et al., 2021, 2024).

OcHoBHUM mxepenaom IL-17A mpu oxupiHHI
€ aimpouuru Th17 i ILC3 (group 3 innate lym-
phoid cells). BaxnuBo mimkpecauTy, IO iHTEp-
JICMKIHM, SIKi BUKJIMKAIOTh XPOHIYHUI 3anaibHUMA
CTaH HU3BLKOTO CTYMEHS MpPU OXUMPIHHI, TaKi SIK
IL-1B, IL-6, IL-17A, TNF-a i MoHouUMTapHMIt
XeMOATTPAaKTaHTHUM IIeNTUI, TaKOX BiIirpaloTh
IyKe BaxJuBY pojb y mnos’si3aHomy 3 I'PIC no-
LIKOJKEHHI JiereHiB y manientiB 3 COVID-19.
Kpim Toro, iHtepsaeiikiHu, sKi CIPUYUHSIOTh TTOLI-
KOIDKECHHS JIETEHIB Yy MOAEISIX OXUPIHHS, —
TNF-a, IL-6, IL-8, IL-17A, RANTES (regulated
on activation, normal T cell expressed and se-
creted), rpaHyIOLUTApHO-MaKpodaraaibHUil KOJIO-
HiecTuMmymowounii ¢akrop, G-rpaHyJIoIUTapHUNI
KOJIOHIECTUMYJIIOIOUMIT (haKTOp, MOJIEKYJa aaresii
cynuaHux kinituH-1 i VEGF, € Tumu camumn, 1o
BUKJIMKAIOTh IOILKOJKEHHS JIereHb, IOB’sI3aHe 3
COVID-19 (Leija-Martinez et al, 2020).

BucHoBkn. CriocTepira€TbCcsl BUCOKUI pPiBeHb
IL-17A, y mia3mi KpoBi XBOpUX Ha JiabeT, sKi me-
pexsopinn Ha COVID-19 2—4 poku TOMYy, CIIiB-
CTaBHUI 3 TOCTPUM 3aXBOPIOBaHHSIM. 3a BilACyT-
HOCTi JiKyBaHHS XxBopux Ha I[IJI 1IyKpo3HWXy-
BasibHUMU mpenapatamu ripu COVID-19 piseHb
IL-17A mocsirae MakCUMaJbHUX 3Ha4YeHb. PiBeHb
LIMTOKiHA 3pOCTAa€E MNPM MNATOJOrYHUX 3MiHaX Yy
cepui Ta HUpKax. BuBueHHs xoHueHtpaiii IL-17A
y I1a3Mi KpoBi B 3aJIEXKHOCTI BiJl BiKy XBOPUX T10-
Ka3ajio TeHASHIIiI0 10 3HMXKEHHS KiTbKOCTi iHTep-
JIEWKiHY Y CcTaplUMX BiKOBUX IpyMax.

Jlompumanna emuunux cmandapmie. 11poToKon go-
CJIiIKeHHS OYB 3aTBepaKeHUil KoMmiciero 3 muTaHb
oioetuku 1Y «IHCTUTYT €HOOKPMHOJIOTiI Ta OOMiHY
pedoBuH HAMH Ykpainu». Yci xBopi nignucanu
iH(opMOBaHy 3roly Ha BUKOPMCTaHHS Oiomarepi-
aJIiB /ISl TIPOBEAECHHS TOAIBIINX JIaTHOCTUYHUX
i HaykoBux gociimkeHb. [Tporokon Ne 26-KE Bin
10.04.2019 p.
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CHANGES IN INTERLEUKIN-17A CONTENT
IN THE BLOOD OF PATIENTS WITH DIABETES
AFTER COVID-19

V.M. Pushkarev, L.K. Sokolova, N.I. Levchuk,
O.1. Kovzun, A.M. Sokolova, V.V. Pushkarev, M.D. Tronko

State Institution «V. P. Komisarenko Institute

of Endocrinology and Metabolism

of National Academy of Medical Sciences of Ukraine»,
69 Vyshgorodska Str., Kyiv, 04114, Ukraine

E-mail: pushkarev.vm@gmail.com,
liubov_sokolova@ukr.net, levnataly@meta.ua,
kovzun.oi@gmail.com, nastiya.sokolova@gmail.com,
AXOLOTLE@gmail.com, endocrinology.kiev@gmail.com

We studied the level of interleukin-17A (IL-17A) in the
blood of 82 patients with diabetes mellitus (DM) who
had contracted coronavirus disease 2019 (COVID-19)
2—4 years ago. IL-17A was determined using enzyme
immunoassay kits. We showed that the concentration of
the cytokine was significantly higher in diabetic patients
and in people who had COVID-19. A difference in
cytokine levels in the blood of patients who had mild
and severe forms of COVID-19 was noted, as well as
a positive effect of vaccination. IL-17A concentration
increased with diabetes duration of more than 15 years,
with body mass index more than 30 kg/m? and glycated
hemoglobin (HblAc) > 7.5 %. COVID-19 additionally
increased these indicators. There is a positive effect of
metformin on IL-17A concentration in patients with
diabetes and high interleukin response to COVID-19
in the absence of biguanide treatment. A positive ef-
fect of insulin and type 2 sodium-dependent glucose
cotransporter inhibitors (iSGLT-2) was also noted.
The amount of IL-17A increases in blood plasma with
pathological changes in left ventricular ejection fraction,
glomerular filtration rate and albuminuria. The study of
the concentration of IL-17A in blood plasma depending
on the age of patients showed a tendency to decrease the
amount of interleukin with age. A high level of IL-17A
is observed in the blood plasma of patients with diabetes
who had COVID-19 2—4 years ago, comparable to an
acute disease. In the absence of treatment of patients
with diabetes with glucose-lowering drugs in COVID-19,
the level of IL-17A reaches high values. The study of the
concentration of IL-17A in blood plasma depending on
the age of patients showed a tendency to decrease the
amount of interleukin in older age groups.
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