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Cknap: 1 mn po34nHy MicTTb 2 Mr LiepeGpoKypuHy: akTUBHUX HeliponenTuais, OTPMMaHIUX 3 MO3KY 3MOpioHiB Benmkoi poratoi xyao6u. Jlikapebka hopma. PosuuH Ans iH’ekuiii. @apMmakoTepanesTHyHa rpyna. NIcMXoCTUMYNIOKOYI T2 HOOTPONHI 3acobu.
Kon ATX NO6B X. ®apmakonori4ni BnactusocTi. [lentuaxuii Mogynatop Liepe6pokypuH® BnnnBae Ha BuLLYy HepBoBY AIANbHICTL WAAXOM aKTUBALll eHepronpoayKyoHoi Ta 6iNoKCUHTE3Y040i (YHKLIT HEPBOBYX KAITUH, NIABULLEHHA aKTUBHOCTI CUHANTU4HOMO
anapary HeiipoHis. Liepe6pokypuH® cnpuse 36inbLUEHHI0 AiaMeTpa MITOXOHAPIN, 36InbLUEHHIO iX NNOLLi B OANHUMLI 06’EMY Ta BIAHOBNEHHIO MiENiHOBIX 06ONOHOK Y HelipoLMTax MO3KY, MO3aiiHe pyiHyBaHHA AKUX BiAOYBAETLCA NPY TiNOKCHYHOMY YPaXKeHHi
HelpoLMTiB. [Tpenapat YUHUTL HOOTPOMHY Ta Ba30AKTUBHY fit0, BUSBASE PErynioio4iii BNNB Ha 6I0eNneKTPUYHY aKTUBHICTL MO3KY. LiepeGpoKypuH® nokpalllye apTepianbHuil Ta BEHO3HUI Liepe6panbHiil kposoobir. HooTponHa, rinoninisemivHa, renaronpoTex-
TOpHa, aHaGonidHa iA CpUsE PecTUTYLIl nopyLeHnx (YHKUA LEHTPanbHOI HEPBOBOI CUCTEMM, 3YMOBREHUX SiK ChYHKLIOHANbHUM, TaK | OPraHiYHUM ypaXeHHAM rONOBHOTO MO3KY, HOpManisauii eMOLIHO-MHECTHHNX hYHKLI, POSLIMPIOE fianasoH
apanTauiitHux peakLiit, Wwo crpuse tisudHiit, NcuxidHii Ta colianbHii peadinitalii XBopux is HePBOBMMY Ta NCUXIHHIMI 3aXBOPIOBAHHAMY. TTPU CNAJKOBO AETEPMIHOBAHWX | FEHETUYHO 3YMOBIIEHNX 3aXBOPIOBAHHSX LiepeGpoKYpUH® YnHUTL CTaGinisylouuit
HoOTpONHWit echekT. MNoKasanHa. 3aXBOPIOBAHHA, AKi XapaKTEPH3YIOTbCA NOPYWEHHAM (YHKIT HEHTPanbHOI HepBOBOI CHCTEMM, 30KpEMa Di3Hi (DOPMIN HEAPOLMPKYNATOPHOI ANCTOHIT, XPOHI4HI iLUeMiYHi AMCUNPKYNATOPHI Ta NOCTTpaBMaTU4Hi eHuedanonarii,
3aNVLLIKOBI SIBYILA FOCTPOrO MOPYLLIEHHS MO3KOBOr0 KpOBOOGIrY, Nicns nepeHeceHX HelpoxipypriuHiX PeKOHCTPYKTUBHUX ONepaLiii Ha MaricTpanbHUX CyAMHaX ronoBu; Npu Xsopobi AnbLreiiMepa, CUHAPOMI biHCBaHrepa, Npu CUHAPOMI XPOHI4HOT BTOMM Ta
8iKOBOMY C1AGOYMCTBI GYAMHHOTO reHeay, AeMeHLii 3MiLuaHuX hopM, HTENEKTYanbHIX AHAMIYHUX NOPYLIEHHSX, ICUXOOPraHi4HOMY CUHAPOMI 3 IHTENEKTYanbHOIO HEOCTATHICTIO; HacniAKax eHlecbaniTy; xBopo6i [layHa, cuHapomax Petra Ta Maptita-ben-
na. Y negiatpusHii npaKTHyi — npu 3aTPUMUI NCUXIHOTO PO3BUTKY Ta MOBMEHHS, BPOZKEHIi ananii Ta gucnekcii, Hacniakax iHcynbTy 3 acasieto, uepeGpanbHOMy napanidi 3 NCHXOMOBHOIO 3aTPUMKOK) (HETAXKOTO CTYNEHs), anani4Homy (AeKopTvKaLiiiHomy)
CUHAPOMI — Y nigrocTpoMy nepioai Ta np 3 4aCTUX eninenTu4YHNX Hanapis, Hacnigkax eHuedanity abo YepenHo-MO3KOBOT TPaBMI 3 PO3Nafamy iHTeNeKTyanbHUX (YHKLIN Ta CTiikux Ledpanrisx, MAsBUX napaniyax. Y HeoHatanbHoMy
nepioai — Npy NOMIpHIil Ta TAXKIRA acchikcii, HacniaKax TAXKOT XPOHIYHOT rinokcii. B ogoransmonoriyHii npakTiyi — CuHinbHa MakynoaucTpodis (cyxa Ta Bonora chopmu), BUCOKa YCKNaaHeHa KopoTKO30pICT, CTaH Nicns BiALUapyBaHHA CITKIBKY, YacTKoBa
atpodhis 30p0BOro HepBa, NOCTTPaBMaTYHa MakynoAuCTPOis, LiIeHTpanbHa cepo3Ha XopiopeTuHonaris, HenponichepateHa AiabeTuyHa PeTUHONATIA 6e3 BUPaXEeHOro HabpaKy MakynApHOI AINAHKN, rnaykoma 3 KOMMEeHCOBaH!M BHYTPILLHbOOYHUM TUCKOM
MpoTunoka3sanus. MNigsuiLieHa iHAWBIAYanbHa YyTAUBICTb A0 KOMNOHEHTIB Npenapary, BariTHiCTb, nepiod rofyBaHHs rpyaailo. Cnoci6 3acTocyBaHHA Ta 03H. BRYTPILUHLOM'53080. [lopocnum

no 2 M WOAEHHO, MiHiManbHuit Kypc nikysaHHs — 10 iH'eKUiil. XBOPUM 3 TAXKUMI OpraHiYHUMU ypaeHHAMU FONOBHOrO MO3KY, XBOPOGOK AnbureiiMepa Kypc Moxe 6yTi 36inblueHmi

A0 40 iH'eKLiit, NOBTOPHI KypC PEKOMEHAYETLCS MPOBOANTI 2-3 a3t Ha piK. Y nepiaTpuyHiii NpakTuUi 3acTOCOBYBATI 3 NEPLUNX AHIB XUTTR A0 6-Mics4HOro Biky —no 0,5 Mn 4epes AeHb,

Ha Kypc nikyBaHHs — 3-5 iH'eKLil; Bikom Big 6 Micauie Ao 1 poky — no 0,5 Mn Yepes AeHb, Ha Kypc nikysaHHs 10 iHekwiii; aitam sikom 1-3 poku — no 1-2 Mn 4epes AeHb, Kypc — 10 iH'eKuiit;

BikoM Bif 3 poKis — 2 Mn 4epes AeHb, 10-20 iH'ekuiit. [JouinbHi noBTOPHI Kypeu (2-4) Yepes 1-3 micsui. HoBoHapomkeHnM Ta Aitam Bikom A0 3 POKiB niKyBaHHs npenapaTom Cnig npoBoAUTM

B ymMoBax cralioHapy. B odtansmonoriyHiit npakTui Liepe6pokypuH® BBOAWTM BHYTPILLHBOM'A30BO: N0 2 MN LOAEHHO ab0 neplli M'sTb iH'eKLili BHYTPiLLHLOM'H30BO, NOTiM 1 Mn

nepu6ynb6apHo, 1 MA BHYTPILUHLOM'A30B0. IH'eKLi 3AiiCHIOBATY LOAEHHO, 663 nepepeu. MiiManbHuil Kypc nikysaxrs — 10 ik’ekuid. Kateropia Bignycky. 3a peventom,

Bupo6Huk: TOB «HIP», Ykpaia, 02160, m. Kuis, Xapkiscbke woce, 50. Ten./dakc: +38(044) 292-30-91; +38(098) 682-39-69. p arm
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kOBiAei / Jubilees

Do 90 pisnoro wobiseic

KoxxemM’aka AHOTOAIN IBOHOBWUY

budammust ykpaincskusil nedianp, brenuit
ia ‘W@aéa AHODUHA

BupatHoMmy BueHoMy, OA-
HOMY 3 cyHAaTOpiB XapKis- !I
CbKOi  mepiaTpuyHOi  WKoAu, -
JDOKTOpY MefMYHUX HayK, npo- i
decopy Awatonilo IsaHoBuuy :
Koxem'sii 6 cepnHa 2022 poky
BunoBHuUNocs 90 pokis.

AHaToniit IBaHoBKY
Koxem'sika HapoauBcs B ceni
LLloBkyHiBka JlyraHcbkoi obnac-
Ti B ciMi censiHMHa. 3p06yBuwu
cepefiHio ocBiTy B 1946 podj,
AHatoniit  IaHoBMY  npopo-
BXMB CBOE HaBYaHHA B CTapo-
6inbebKiit akywepcbKko-denbs-
LWepchbKiit WKoMi, AKy 3aKiH4MB
3 Bia3Hakowo, a B 1949 poui
CTaB CTYAEHTOM MefiaTpuyHoro
(akynbTeTy XapKiBCbKOro Me-
AnYHoro iHctutyty. Micna 3a-
KiHYEHHS THCTUTYTY NpaLioBaB
nikapem-nefiaTpoM Ha  wWaxTi
«HikaHop» JlyraHncbkoi obnac-
Ti. 31958 no 1961 p. AHatonint
IsaHoBuy Koxem'ska HaBuyaB-
ca B acnipaHTypi Ha kadepgpi
OUTAYUX XBOPOO NiKyBasbHOMO
(akynbTeTy XapKiBCbKOro Me-
LW4HOro iHCTUTYTY, y 1963 poui nig kepiBHMUTBOM npode-
copa [lpuropis I3painesuya Teua 3axuUCTUB KaHAWAATCbKY
auceprauito Ha Temy «[opiBHsANbHA OLiHKa TepaneBTUYHOT
etheKTUBHOCTI aMiHOXiHONY Ta aKpUXiHy Npu NAMONT03HUX
renaToxoNeLncTuTax y fiteiy». Yca HayKkoBo-neaaroriyHa fi-
anbHicTb A.LI. Koxem'siku nos’szaHa 3 katheapow AWUTAYMX
XBOPOO, Ae BiH NPOIWOB WAAX Bif acUCTEHTA 40 AOLEHTA
Ta 3aBigyBaya Uiei kadenpu. AHatoniii IsaHoBKUY GyB Hait-
MONOALMM 3aBifyBayem Kadeapu B iHCTUTYTI — o4onuB ii
y BiLi 35 pokiB, a noTim npoTarom wwe 35 pokis, 3 1967 no
2002 p., kepyBaB ycielo poboTtoto kadeapu! Y 1973 poui

A.I. Koxem'siKa ycnilwHo 3axuc-
L AOKTOPCbKY AncepTaLilo Ha
Temy  «KniHiko-imyHonoriyHa
XapaKTepUCTUKA MHEBMOHiT y
LiTell paHHbOrO BiKy». Benu-
Ye3HUN BNAUB Ha (HOpMyBaHHS
Anatonis IBaHoBMYa 5K Nikaps,
HAyKOBLA Ta KepiBHMKA Manu
iioro BYMTENi — npodecopu
I.I. Tew i B.0. benoycos.
Mpodecop Anatoniit IsaHo-
BuY Koxxem'sika CTBOPUB BRacHy
HayKoBY LWKosy. BiH nigrotysas
4 poktopis Hayk (€E.A. Bawes,
E.T. [apambaes, TJI. Tlpo-
ok, B.A. KnumeHko) Ta 27
2% KaHaupatie  Hayk.
OCHOBHUMMY Ha-
npAMKaMn WOro Ha-
YKOBOT AisnbHOCTI
6ynu imyHonoris,
anepronoris, Heo-
HaTonoris. 3a ma-

Tepianamu Bnac-

HUX  [OCNIMXeHb  HUM
ony6ikoBaHo Ginblwe Hix 300
HayKoBMX npaub. [lpodecop

A.I. Koxem'sika € cniBaBTOpoOM
5 moHorpadii: «Kapgionoris gutadoro Biky» (1986), «Kni-
HiuHa dapmakonoris» (1995), «AToniyHuit gepmatut y gi-
Tel» (2006), «Kapgionoris AMTAYOro Ta NigniTKOBOro Biky»
(2006), «AToniuHuit fepmaTuT y NpakTuLi negiatpa» (2007).
BogHouac Anatoniit IBaHoBnuy Koxem'sika BUKOHYBaB
3HAYHy opraHi3auiiiHy i BUXOBHY pobOTy cepef BUKNafayiB
i CTyAeHTiB XapKiBCbKOTO MeJUYHOrO iHCTUTYTY.
JIiKyBanbHO-AiarHOCTUYHY Ta KOHCYNLTATUBHY PO6OTY 3
1958 no 1976 pik AHatoniit IBaHoBMY 3pilicHI0BaB y [u-
TAYIN KNIHIYHIA NikapHi Ha 3ani3HMYHOMY TpaHCNOPTi, AKa
6yna kniHiyHoto 6a3oto Kkatdeapu. Y 1976 pouiy micTi Xap-
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IOBiAei / Jubilees

KOBi GYN0 BiAKPUTO 7-My MiCcbKy fUTAYY NiKapHio (3apa3 —
HAUNOTYXHIWNI MeguUHMiA 3aknag XapkiswuHu, ObnacHa
LWTAYA KNiHiuHa nikapHsa Ne 1), i kadeapa AUTAYMX XBOPOO
nepeiilwna npaysaTty 1o HOBOT nikapHi. 3aBigyBay kade-
apu npocecop A.I. Koxem'sika pa3om i3 ronoBHUM Nnikapem
P.A. Kopo6yaHcbKoto 6yB opraHi3aTopom BigKpuTTs nep-
Wwux cnewianizoBaHux BifAineHb nynbMoHonorii, AuTaYoi
anepronorii, HeoHartonorii Ta imyHonorii B XapKiBcbkiii 06-
nacri.

AHaTtonii IBaHoBMY 3 1984 no 1986 pik nmpautoBas B
Anxupi, e BMKOHyBaB OOOB'A3KW KOHCynbTaHTa 3 nepi-
atpii rocnitans y micti Cigi-benb-A66ec. Haw npodecop
TaM KOPMCTYBABCA BEJIMKOIO MOBArolo, Miclesi Ha3uBasu
oro «c'est grande specialist». 3 komaHgMpoBkK AHaToniit
IBaHOBMY NpUBiI3 6e3/1i4 NigPYYHUKiB, JOBIHMKIB, KHUT NO
MeLULMHI — MU HUMW [OBFO KOPUCTYBANUCh y nepiof Bip-
cytHocTi IHTepHeTy Ta pediunTy MepnuyHoi nitepatypu. A
npodecop KoxeH feHb YnTaB GpaHLy3bKi KHUTM B OpUTiHa-
ni, po3mMoBasAB i3 (HDPaHKOMOBHUMMU CTyAEHTAMU-iHO3EeMUS-
MU, MIATPUMYIOYM CBOE 3HAHHSA (paHLYy3bKOi MOBMK.

AHatoniit IsaHoBuy Koxem'sika He nuwe yHAaTop Ha-
VKOBOT nefiaTpuyHoi wkonu Ykpainu, ane i 4yynosa, Likasa,
HenepeciyHa NoanHa. 3i CTYAeHTCbKMX POKiB BiH 3axomnto-
BaBcA coTorpadieto Ta HapOAHUMW TaHUAMM. AHaTonii

IBaHOBMY Ma€ nepwnit po3psag 3 anbniHi3my, BiH 3aKiH4MB
wkony iHcTpykTOpiB Ha KaBka3si, 3 1957 poky npautoBas
iHCTPYKTOpPOM 3 anbniHi3my. bpas yyactb B ekcneguuisx y
Kapnarax, Kpumy, Ha KaBkas3i, TaHb-LaHi, Mamipi. AHatonii
IBaHOBMY TaKOX 3aiiMaBCs FipCbKONMXKHUM criopTom. Ce-
peg iioro iHTepecis 6yno i cagiBHMLTBO — BiH BUPOLLYBAB
YypoBi 0BOYI, PPYKTH, KBITU, AKMMM 33aBXAN PajyBaB CBOiX
Koner.

CborogHi AHaToniin IBaHoBMY mopsg 3 Hamu. Biv 3anu-
WAETbCA Yy MicTi XapKOBi, BiH — LEHTP TAXIHHA ANA BCiX
CBOYX YYHiB, sIKi NPAMYIOTb 40 HBOTO 3a ypoKamu Jobpa, k-
AsHoCTi, nto6oBi. Mu Bac LiHyeEMO, NOBAXaAEMO, MU PiBHsE-
Mocsi Ha Bac, waHoBHMi1 AHaTonito IBaHOBMYY!

LLinpo BiTaemo 3 toBineem, goporuit AHaTonito IBaHoBuU-
4y, i 6axaemo Bam pobporo 3n0poB’s, eHeprii, 6agbopocTi
LyXy, WacTs Ta 6naronosnyyuys.

Big konektuBy kagenpu ripornegesBTuku
neaiatpii Ne 2

XapkiBCbKOro HaLioHasbHOro
MEeANYHOro YHIBEPCUTETY,

y4eHuus npogecopa

AHaroisi IBaHoBu4a Koxem’sikv
npogecop BikTtopis KnumeHko M
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POAb TOMNIYHOT OHTUMIKOTUYHOI Tepanii
B AiKYBOHHi ATOMIYHOro A€PMATUTY B AiTEU

Pesiome. Axmyaavnicmo. Amoniunuii depmamum — ye 6azamopakmopre 3axX60pHO6anHs, NPU AKOMY MiKpoOHi
npooykmu opixcoucie Malassezia moxncymo gidiepamu poav y 3anycky xeopobu. Micuese 3acmocyeéanti nipumioHy
uuHKy dae npomuzpubkosuil epekm i mosce nokpawumu cman wkipu. Memoro docaidxncenns 6yno ouinumu eghex-
MueHicmy NipumioHy YUHKY 6 AIKY8AHHI amoniuHo2o depmamumy 6 dimell WAIXoM NP08edeHHs PAHOOMI308AHO0 KAi-
HIUHO20 00CNI0MNCEHHS I3 3ACMOCYBAHHAM NIPUMIOHY YUHKY Y 8u2As0i Kpemy sik dooamkogoi mepanii. Mamepiaiu ma
memoou. Y docaioncenns exaroueno 62 Xeopux Ha amoniuHuy depmamum, ki 0yau paH0omMHo nodineni Ha 08I epynu:
31 xeopuit ompumyeas auute mpaduyiiiny mepaniio, 31 — dodamkoeo micyeso nipumion yunky y euenndi 0,2% kpe-
My. AKmuenicmo 3aX680PHGAHHS AMONIYHO20 depmamumy OuiHeasracsy 3a Junamikor nokasnukie SCORAD. Cne-
uyupinnuii IgE do Malassezia ananizyearu ¢ 31 xeopoeo ocnosnoi epynu. Pesyabmamu. Y epyni dimeit, saxi ompu-
myeau 000amkogo 0o mpaduyitinoi mepanii nipumion yunky, nokpauwents nokasiuxa SCORAD cmanosuno 45 %
(T-W =496,0; p < 0,001), y epyni konmpoaro — 35,2 % (T-W = 496,0; p < 0,001). limu, sxi npuiimanu nipumion
UUHKY MICUe80, Manu Cmamucmu4to eipo2iono kpauyy ouxnamiky noxkazuuxa SCORAD, uixc dimu konmpoavHoi epy-
nu: cepedne 3navennss ASCORAD 6 ocnosHiii epyni cmanoguno 17,9, y koumponwsniic — 12,6 (W = 782,5 p = 0,006).
31 oumuni ocnosHoi epynu 6yno euznaveno cneyugiunuil IgE 0o cymiwi Malassezia (m227), ceped nux 38,7 % manu
nozumueHuil pezyasmam: mpoe dimeil maau I-il kaac cencubinizayii, 1 oumuna — 2-ii kaac, 4 xeopux — 3-it knaac, 4
dumunu — 5-ii kaac cencubinizayii. Mu He suseuau énaugy naseéHocmi cencubinizauii do Malassezia na ecpexmugnicmeo
aixyeanns (W= 179,0; p = 0,597). Bucnoeku. Jlane 0ocrioxcenHs npooemMoHcmpyeano eekmueHicms 3acmocy8ants
3-muicHes020 Kypcy nipumioHy UUHKY 6 AIKY8AHHI amoniuio2o depmamumy sk 0odamkogoi mepanii. OcKinbku namo-
2eHemMuUUHULL MexaHizm [ 63aemodis mine Malassezia spp. ma amoniunum depmamumom 00ci 4aCMK0B80 3ANUULAIOMbCS
He3pO3yMInUMU, 3AAUUAEMbCS HeOOXIOHICMb Y npogedeHH] nodarbuiux 00CAi0NceHb, w00 3p03yMImu MOYHy poab UUX
opeanizmie y nepebicy 3ax60pH8aHHs i poab NPOMuUPUOKOBUX NPenapamis y AiKy8anHi amoniuHo2o oepmamumy.
KirouoBi cioBa: nipumion yunxy; amoniunuii depmamum; Malassezia; dimu

Bctyn

Arormiuauii gepmatut (A/l) — 1e 6ararodakTopHe 3a-
XBOPIOBaHHS, IIPU SIKOMY MiKpOOHi IpOAyKTH OaKTepiil i
IPIKIKIB BiIirparoTh pi3HOMAaHITHY pOJIb Y 3aITyCKY 3aXBO-
proBaHHs. pixkmKkoBi rpubu Malassezia spp. € 4aCTUHOIO
HOPMaJbHOI MiKpoOiOTH WIKipu, aje OyJ0 BUCIOBIECHO
MPUITYLIEHHS, 1110 Y XBOpUX Ha A/l BOHM [ilOTh SIK ajiep-
reHu, a He K iHdekuiitHi areHTu [1]. JIBi HU3KU 10Ka3iB
MiATBEPIXYIOTh pojib Malassezia spp. y pO3BUTKY 3amajicH-
Hs i1 3aroctpeHHst AJl. [To-miepiie, siK MiclieBi, Tak i cuc-
TeMHi TPOTUTPUOKOBI 3aCO0M 3MEHIIYIOTh BUPAXKEHICTh

IIKipHUX CHUMIITOMIB Yy CEHCHMOiII30BaHMX MO APiXKIKiB
xBopux Ha A/l [2], i, mo-apyre, mauientu 3 A/l gacTime pe-
aryloThb Ha eKCcTpakT Malassezia i peKOMOiHAHTHI aHTUT€HU
Malassezia, Hix 3m0poBi ocobou [3].

Hpixmxi Malassezia moB’s13aHi 3 JyIo10 i cebopeitHUM
nepmatutoM [4]. [Tipution nmuky (ITLL) € moxigHUM Tipu-
TioHy (l-TinpoKcu-2-mipuaANHTIOHY), SIKUH CUHTE3YEThCS
3 MPOTUMIKPOOHOTO METabOoJiTy acleprioBOi KUCIOTHA
Aspergillus flavus. Y ROCHIIXEHHSIX MPOJEMOHCTPOBAHO,
o ITLL ecbekTuBHMIt poTu pocty Malassezia in vitro i ipu
BUITPOOYBaHHI Ha LIKipi K IIaMITyHb [5]. BBaxkaeTncs, 1o
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B3aeEMOJis1 Mixk Malassezia Ta iMyHHOIO CUCTEMOIO IIKipU
npu AJl cripusie 3anajieHHIo miKipu. Lli BUCHOBKM cTaiu
KOPUCHUMM JIJIsI DOCTiIKeHHST posti Malassezia y Mikpobio-
Mi miKipu, ypaxenoi AL, i poni ITLL y nikyBanni AJI.

T mae xinbka MexaHi3miB aii. [To-mepie, ocKiJbKu
mipuTioH € BimoMuMm ioHodopom umHKY, [11l BUKIMKae
MiIBUIIEHHS BHYTPIITHBOKJTITUHHUX PiBHIB LIMHKY B APiX-
JKOBUX KJITMHAX [6] MO Takoi MipH, 10 1i¢ MPU3BOAUTH
0 HENpPaBUJIBHOIO METWIIOBAHHS W KJIITUMHHOTO CTpe-
cy [7]. Ilo-agpyre, eHOOreHHI piBHI Mifi, SIKi MOXYTb BHU-
BiIBHSTHCS T1iJl YaC OHOBJIEHHS IIKipy a00 IocTavyaTucs
iMYHHOIO CUCTEMOIO, TaKOX OepyTh y4acTh y MPUTHiYeHHI
pocty [8]. BBaxkaeTbcs, 110 MPOTUTPUOKOBI e(PeKTU BU-
HUKaIOTh 4Yepe3 peakllilo MO3aKJIITMHHOI TpaHCcxeallil,
sika riepetBoptoe I1L] y mipuTioH Mimi, 1110 TPU3BOAUTD 10
BHYTPIITHbOKJIITUHHOTO TIpUTLIMBY Mifi [8, 9]. Lleit Han-
JIMIIOK BHYTPIITHBOKJIITMHHOI Mifi MOXe IOTIiM iHaKTH-
ByBaTH aKOHIiTa3y, sIKa € (pepMEeHTOM, IO Oepe yJacThb y
BUPOOHMUTBI eHeprii rpudamu B mitoxoHapisx [10]. Ho-
CIIKeHHs Takoxk Tokaszanu, 1o [ mpurniyye memo6-
PaHHUI TPAHCTIOPT MOXUBHUX PEYOBUH, HEOOXITHUX JUIS
pOCTY IPiKIKiB, BUKJIMKAIOUW ACTIONSIpU3allito MeMOpaHu
[11]. Hapewri, BiilHOCHO HeJaBHi JaHi MPOAEMOHCTPY-
Baiu, wo [l y M.restricta Moxe 3HMXYBAaTU €KCIIPECiIO
JIiMmasu, KpUTUIHY JJISI PO3MAay JIiMiliB, a TAKOX 3HUXY-
BaTU EKCIIPECiio TeHiB IJII KOMIIOHEHTIB mukiy Kpebca
(HanmpuKJan, CyKUMHATAETIIPOTeHAa3u i LIUTPATCUHTA3M)
i JIaHIIora TPaHCIIOPTY €JIEKTPOHIB (HAIpMKIIam, cyo-
onnauLs AT®D-cunaTasn) [6]. PasoM 1ii qociimKeHHs 1MO-
Ka3ywoThb, 1o 1L moripiiye 3qaTHICTb TPUOKOBUX KIITUH
acuUMiloBaTU i MeTaboJ1i3yBaTy MOXWBHI PEUOBUHU IS
POCTY, 1110 IPU3BOAUTD A0 MPUTHIYEHHS pocTy. BinHoCHMI
BHECOK KOXHOTO 3 I[IUX MEXaHi3MiB y 3arajibHy aKTUBHICTb
He Bimomuii, omHak Toi ¢akT, mo [N nie Kinpkoma muisi-
XaMH, iMOBIpHO, TIOSICHIOE, YOMY HE TTOBITOMJISLIIOCS TIPO
CTIMKiCTh TPUOIB /10 1IOTO areHTa.

MeTo010 1aHOTO AOCTIMIKEHHS OYJI0 OIiIHUTH e(DEKTUB-
Hicts [ y nikyBanHi Al y miTeil LUISIXOM MPOBEAEHHS
PaHIOMI30BaHOIO KIIIHIYHOTO MOCIHIIKEHHS i3 3aCTOCy-
BaHHsM [111 y Burisiai Kpemy sIK 10IaTKOBOI Tepartii.

Marepiaam Ta meToamn

[laHe paHIOMi3oBaHEe AOCJIIKEHHSI TPOBOAMIOCS 3
kBiTHS 2021 poky 1o ciuenb 2022 poky B MII «Axepro-
jor», M. KuiB. ¥ gociimkeHHsI BKJIIOUeHi 62 xBopux Ha AJl
BikoM 2—18 pokiB. XBOpi MaJIM CTYITiHb TSKKOCTI 3a IIIKa-
noo SCORAD (SCORing for Atopic Dermatitis — 1kasna
IJIS OLIIHKM aTomiyHoro aepmatuty) Bim 10 mo 70 Gamis.
Kputepisimu BKiItoueHHs Oyau Taki: TpuBajiicTb Al moHan
2 poku; cTymiHb TsKKOCTi 3a mkanoio SCORAD 10—-70
OaniB. Kputepii BUKITIOUeHHST Oy TaKUMU: JiKYBaHHS
CUCTEMHMMU KOPTUKOCTEPOiaMU TPOTSATOM OCTaHHiX 4
TUXKHIB, JIIKyBaHHSI MiCLIEBUMU a00 CUCTEMHUMMU MPOTU-
IpUOKOBUMU TIperapaTaMy OyIb-sIKOTO iHIIIOTO JepMaTo-
JIOTIYHOTO 3aXBOPIOBAHHS TMPOTSITOM OCTaHHIX 4 TUXKHIB,
TSDKKI CUCTEMHi 3aXBOPIOBaHHS a00 3JI0SIKiCHI ITyXJIMHHU.
3i0pani geMorpadiuHi, KIiHiYHI i cepoJIoriuHi AaHi, 110
BKJIIOYAIM BiK Malli€HTa, cTaTh, JoKaji3alio A/l Ha royio-
Bi It mwmi, 3aranbHi piBHi IgE B cupoBatui, piBHi IgE nusa
Malassezia (Ta6a. 1).

[TaieHTiB BUMAAKOBUM YMHOM OYJI0 PO3MOMILIEHO Ha
NIBi rpymnu: rpymy, 1mo oTpumysaia kpem 3 1L, i KoHT-
poabHY Tpymy. [lallieHT OCHOBHOI TPYITM OTPUMYBAJIH JTi-
kyBaHHs1 kpemoM 0,2% T1L (1 T kpemy mictuth 2 mr TT11)
Ha ypaxkeHi JiUISHKY IIKipy 2 pa3y Ha JeHb i HEOOXiTHUMI
CUMIOTOMAaTUYHUMU 3acobaMu. JliTM KOHTPOJIBHOI Tpy-
MM OTPUMYBAJIM JIMIIIE CUMIITOMAaTUYHY Tepalriio. TepmiH
JIIKyBaHHSI CTaHOBUB 3 THKHi. Jlo i micis JikyBaHHS pee-
crpyBaiu nokasHuk SCORAD, mpoTsroM mocCiimKeHHS
pPEECTPYBAIMCh MOOIUHI e(heKTH.

[IpoBeneHe MOCTiIXKEHHS BillOBIAAJIO0 €TUYHUM CTaH-
nmaptaMm [enabciHebKOI mexyapamii 1975 poky i Oyjo cxBa-
JneHe etnuyHolo KoMiciero HMY imeni O.0O. boromosnbiis.
Yci yuacHUKU/6aTbKU 1iTel, BKIIOUYEHUX A0 TOCTiIKEHHS,
nany iHpopMOBaHYy 3rOLy.

Crneuudiunuit IgE mo cymimi Malassezia (m227)
(Malassezia sympodialis, Malassezia globosa i Malassezia
restricta) aHaJli3yBaiu B 31 XBOpOro OCHOBHOI I'pyIu. 3pa3-
KM CUpPOBATKH TAIiEHTIB BiiOMpaau mia yac BilBidyBaHb i
36epiranu nipu —20 °C niepen aHaizoM. Yci 3pa3ku pa3om
aHaJlidyBajii Ha piBeHb 3arasibHoro IgE i cneumndiunoro
IgE no Malassezia spp. (m227) 3a 1O1IOMOro iMyHOXeMi-
nmomiHectieHTHoro Meroay Ha ImmunoCAP 100 (Thermo
Fisher Scientific Inc., ®anisa, seuis). Kiac 1 a6o Buiie
OyB BU3HAUCHUI! SIK TIO3UTUBHUIA.

3aJlexXHO Binm CTyIeHs TSXKKOCTi A/l XBOopi OCHOBHOIL
rpynu OTPUMYBAJIA CUMITOMATUYHY Teparilo — JieBolle-
TUPU3MHY TiIPOXJIOPHUI i TOMIYHO KpeM OeTamMeTa3oH -
MPOMIOHAT, SIK Y KOHTPOJIbHIM Tpymi. JiTM KOHTpPOJIbHOI
IpyNu OTPUMYBAJIM JIMIIIE JICBOLIETUPU3UHY TiAPOXJIOPULI i
MiClIeBe 3aCTOCYBaHHSI EMOJIIEHTY 1 KpeMy OeTamMeTa3oHy
nurpornionaty (1 T kpemy Mictuth 0,64 MT 6GeTaMeTa3oHY
IUATIPOTTIOHATY) Ha ypaxKeHi AUISTHKY Kipu Ha 7—14 nHiB.

CraTtucTHYHy OOpOOKY OTpPUMMAaHMX TaHMX IIPOBO-
IAJIA 34 JIOTIOMOTO10 cTaTucTuyHoro rnakera IBM SPSS
Statistics Base (Bepcist 22) i mporpaMHOro 3a0e3rnedyeHHs
EZR, Bepcisa 1.32 (rpadiunuii intepdeiic cepenonuina R,
Bepcis 2.13.0). ba3y naHux qociKeHHs 0yJ10 CUCTeMaTy -
30BaHO B penakTopi Microsoft Excel. BinmiHHICTb B edek-
TUBHOCTI Teparlii MixkK BOMa MiArpynaMu BU3HaJaiach 3a
norioMorot T-kputepito BilkokcoHa B KOXHIi Tiarpyri
IIO 1 ITiCIsT JIiIKyBaHHSI, a BIIUB HAsIBHOCTI CeHCUOiTizalii
no Malassezia Ha ebeKTUBHICTb Tepariii — 3a JOTTOMOTOIO
W-kputepito BizkokcoHa, BimMiHHICTh BBaXKayacst CTaTUC-
TUYHO 3HavyIIolo Ha piBHi p < 0,05.

PesyAbTaTH

62 xBopi BikoM Biz 2 1o 18 pokiB (cepenHiii Bik 7,7 = 4,8
POKY) OyJM BKJIIOUEHI B TOCTIIKEHHS 1 paHIOMHUM LTSI~
XOM pO3MojijieHi Ha ABi rpynu: 31 XBOpuii OTpUMYBaB
JikyBaHHs1 kpemoM I1L1 (ocHoBHa rpyna) i 31 — oTpumy-
BaB TpajuliiiHy Teparito (KOHTpoJibHa rpyna). He Oyso
3HAYYIIMX BiIMiHHOCTEH MiX IBOMa rpynaMM 3a BiKOM,
CITiBBITHOIIIEHHSIM CTaTeil, TPUBAJICTIO W TSIXKKICTIO 3a-
xBopioBaHHs (p > 0,05; Ta6um. 1). JIBi rpynu BigpizHsIIMCS
MixX co0o10 3a piBHeM 3arajbHoro IgE — BuiIi mokasHuKmM
oynu B ocHoBHil (W = 753,5; p = 0,002). Yci xBopi ocHO-
BHOI i KOHTPOJIBHOI TPy 3aBepIInan JocaimkeHHs. Cepen
Mali€HTIB OCHOBHOI TPYMU IMOBIIOMJISIIOCS MPO HACTYMHI
nmoGiuHi edekTu: 4 XBOpi BiAMivYalM IMiABUILEHY CYXiCTh
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LIKip¥, iMOBiIpHO, MOB’s13aHy 3 JiKyBaHHSIM. CUMOTOMU
JIETKO MiIaBajavCh JiKyBaHHIO €MOJiEHTaAMU.

31 OUTUHI OCHOBHOI Tpynu OyJ0 BU3HAYEHO CHEIM-
¢iunmit IgE no cymimi Malassezia (m227), cepen Hux 12
niteit (38,7 %) Manmy MO3UTUBHMIA pe3yNbTaT: TPOE MiTeit
Manu 1-it xiac ceHcuOimizamii, 1 qutmHa — 2-it Kjac, 4
XBOpUX — 3-ii Kjac, 4 TUTUHU — 5-11 KJ1ac ceHcuobiizaitii.
19 (61,3 %) miteit Mayi HEraTUBHUIA TTIOKa3HUK CTiendiu-
Horo IgE no Malassezia.

V rpymi giteii, 1110 OTpUMYBaJIM NOJATKOBO A0 Tpaau-
uiriHoi Tepamii I1L, mokpamenHs mokazHuka SCORAD
craHoBuI0 45 % (T-W = 496,0; p < 0,001). Y rpyri KOHT-
pOJII0O TaKOX CIOCTEpirajioch MOKpalleHHsI TOKa3HUKa
SCORAD — 35,2 % (T-W = 496,0; p < 0,001). Ane mipu
MOPIBHSIHHI €(PEKTUBHOCTI JIIKYBaHHS y IBOX IpyIIax 0yjiao
BUSIBJICHO, 1110 IiTH, XBopi Ha AJl, siki mpuiimanu ITL mic-
LI€BO, MaJIM CTATUCTUYHO BipOTiZHO Kpally IMHAMIKY I10-
ka3Huka SCORAD, HiX miT KOHTPOJBHOI TPYIIN: CEPEIHE
3HaueHHs1 ASCORAD B ocHOBHil1 rpyni craHoBujo 17,9,y
KOHTpOJIBbHi — 12,6 (W = 782,5; p = 0,006) (puc. 1).

Mu BupilMaM AOCHIIMTU, UM BIUIMBaJa HasBHICTb
ceHcubmizawii 1o Malassezia Ha eheKTUBHICTb Tepartii.
3a ponomoror W-kpurepito BilkokcoHa MM MOpiBHSI-
s pizHuio nokazHuka SCORAD o i micist JlikyBaHHS
(ASCORAD) y rpyni aireii i3 ceHcubinizaiieto i 6e3 Hei
(puc. 2). BiporinHoi pi3HU1Ii 3a71€XKHO BiJ HAsIBHOCTi CEH-
cubinizauii no Malassezia ne 6yno (W =179,0; p = 0,597).

KozgeH maiieHT He TTOTpeOyBaB TrocmiTaiizalii abo He
BUKJIIOUMBCS 3 JOCTIIKEHHSI Yepe3 HeCIIPUSTANBI MOIii Bif
JIIKyBaHHSI, He MOBITOMJISIB IIPO CePii03Hi CUCTEMHI Mo0iu-
Hi eheKTH.

O6roBopeHHs

Illxipa € HaKOLIBII 3HAYMMMM 30BHIIIHIM 06ap’epom
i KOJOHI3YEThCS BEIMKOIO KiJIbKiCTIO MiKpOOpPraHi3MiB.
VYV xBopux Ha AJl MoXe po3BUBATUCS CEHCHUOLTi3allisl 10
npixmkiB Malassezia. OKpiM TOro, icHye 0araTo iHILMX
MeXaHi3MiB, 3aBISIKU SKUM Malassezia TIoTipliilye cTaH Mpu
AJl. TlpoTurpuOkoBe JiKyBaHHS MPU3BOIUTH TO TMOKpa-
IIEHHSI WKipHUX CUMITOMIB, III0 MOX€ OYTHM HaC/IiIKOM
BUMUPAHHS TPUOKOBUX aJIepTeHiB.

Y naHoMy pochiikeHHi OyJio BUBUYEHO €(DEeKTUBHICTh
3actocyBaHHs I11] 9K momaTKoBOI Teparii B miTeil, XBOpUX
Ha AJl. Y rpymi miteit, axi orpumyBanu I1L1, moxpamen-
Ha nmokasHnka SCORAD cranoswmiio 45 % (T-W = 496,0;
p < 0,001), y koHTpOJIBHi# rpymi — 35,2 % (T-W = 496,0;
p <0,001). Ane xBopi Ha A1, sixi mpuiimanu I11 micueso,

MaJIu CTATUCTUYHO BipOTiMHO Kpallly IMHaMiKy MOKa3HUKa
SCORAD, HiX AiT KOHTPOJIBHOI TPYITH: CEPEIHE 3HAUCH-
Hst ASCORAD B ocHOBHiit rpyri craHoBuio 17,9, y KOHT-
ponbHin — 12,6 (W =782,5, p=0,006).

V rpymi miteit, mo orpumyBanu I1L, mu mocmigumm
cneuudiununii IgE no Malassezia: 12 niteii (38,7 %) manu
MMO3UTUBHMIA pe3yibrar, 19 (61,3 %) miTeit Maau HeraTuB-
HuUil mokasHuk creuudiunoro IgE no Malassezia. Mu He
BUSIBWIM BIUIMBY HasIBHOCTi ceHcmOinizalii no Malassezia
Ha edexTuBHicTh Tepamii [TL[ (W = 179,0; p = 0,597). Le
MOXe OyTM TMOB’s13aHO 3 TUM, 110 BIUIUB Malassezia Ha
TSOKKiCTh Al He oOMeXyeTbesl JIMIEe CeHCHOiTi3alli€eto,
TIPLKIKOBI TpUOM CIIPABJISIOTH MOIIKOMIKYIOUNiA BIUTMB Ha
KEpaTUHOLIUTH, i MPOTUTPUOKOBA Tepartisi, HarpaBjieHa Ha
3MEHIIeHHsI TPUOKOBOTO HaBaHTaXKEHHsI, MPUBOAMTH O
MOKpAIleHHS CTaHy MIKipy.

Pesynbpratu momepenHix AOCHIIKEHb ITiATBEPIKYIOTh
npoturpudkoBy edextuBHicTh I111 gk 3acoly Bim aymnu.
Malassezia restricta i Malassezia globosa — 1ie ninimo3anex-
Hi KOMeHCaIbHi IpiXIXi, MoB’s3aHi 3 1ymnoto. M. Park et al.
Yy CBOEMY JOCJIKEHHI CIpOOyBau 3pO3yMIiTU MEXaHi3M
nii I mpotu M.restricta, BAKOPUCTOBYIOUN OiOXiMiUYHUI
i TPaHCKPUIITOMHUIA aHaui3, i BusiBuwiIn, 1o [ B ocHo-
BHOMY BUKJIMKAE TOKCUYHICTh IIMHKY i MiTOXOH/piaJbHY
nucoyHkuio [6]. Kpim Toro, maHi m03BOJSIIOTH MIPUITYC-
tuTH, o [1L 3MeHIIye excrpeciio Jrima3, o MoxXe Bimi-
rpaBaTy BaxKJIMBY POJIb Yy BYXKUBaHHI M.restricta Ha MIKipi
TOJIOBM XBOpUX Ha Jymy [6]. Lleit TpaHCKpUIILIiiTHMIT aHAa-
i3 mokazas, 1o I iHridye cunTe3 kiacrepiB Fe-S y
M.restricta, — pe3ynbrat, NONIOHUI 1O OTPUMAHOTO IS
KJ1iTuH, 00poosenux I1L1 S.cerevisiae |8, 12]. CuHTe3 Kiac-
tepa Fe-S € omHUM 3 OCHOBHUX MeTa0OJiUHUX MPOLIECiB
3aJli3a, 1110 BiOYBAa€EThCS B MITOXOH/PIsIX, a MiJABUILEHHS
PiBHSI KJIITUHHOTO LIMHKY Y BifANOBiAb Ha JiikyBaHHs [11]
MOXe OYyTM OCHOBHOIO TIPUYMHOIO TaTbMyBaHHSI CHUHTE3Y
knacrepa Fe-S'y M.restricta.

YV nemaBHboMy nocnimkeHHi C. Leong i criBaBT. olli-
HIOBaIM €(eKTUBHICTb MPOTUIPUOKOBUX 3aCO0iB JiKy-
BaHHS NIpoTU Malassezia Ha 1IKipi TOJOBU 3a JIOIIOMOTOK
KOMOiHallil KyJIbTypOJIOTIYHUX i TEHOMHUX METO/IiB BUSIB-
senns. [T npurHiuyBaB pict Malassezia npu HU3bKUX Mi-
HIMaJIbHUX 1HTiIOYIOUMX KOHIIEHTPALLisIX. Y MO3M0BXKHBOMY
MJIOTHOMY AOCJIIKeHHI KiabKicHuit aHani3 [TJIP nmokazas
3MeHILeHHsI M.restricta Ha 1IKipi TOJOBY MiCJIs JTiKyBaHHS
IT11 [5].

HesBaxaroun Ha 3HauHY KiJIbKiCTb JOCIIIXKEHb 11010
BuBUeHHS eekTuBHOCTI [111 y BUrIsai maMmyHo 1is Ji-

Ta6nuus 1. lemorpadgiyHi i kKNiHiYHIi XapaKTepUCTUKN NaLiEHTIB Ha NOYaTKy [AOCIA)KEeHHS

MapameTpu OcHOBHa rpyna KoHTponbHa rpyna
XBopi Ha Al, n 31
BiK, poku 87+48 6,80 £ 4,46
Xnonyuku/piByata 16/15 17/14
TpuBanictb A1, poKku 7,8+5,2 55+4,8
ban 3a SCORAD 37 [30; 55] 30[25; 40]
JNlokanizauia Al Ha ronosi Ta wui, n (%) 7
3aranbHuit IgE, MO/Mn 268[111; 670] 100 [22; 274]
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PucyHok 1. NMopiBHsiHHS noka3Huka SCORAD y rpyni
XBOPUX, SKi NpuiiMann 4oaaTtKoBO MipUTIOH LMHKY
y Burnsgi kpemy micueso (rpyna L), i KOHTPOsIbHIN
rpyni Ha no4artky i 4epe3s 3 TVDKHI JliKyBaHHSI

KyBaHHS$ cebopeitHoro nepmaTtuTty i ynu [13—15], naHux
mono edekTuBHOCTI JikyBaHHS AJl mperapatamu [111 y
BUTJISIAI KpeMmy Opakye. Binbin panmomizoBaHi miaie6o-
KOHTPOJIbOBAHI JOCITIIXKEHHS 11T BEIMKWX TPYII Malli€HTIB
OOoTpiOHI TSI HAmilfHOI OLIIHKM IepeBar MpOTUIPUOKOBOI
tepamnii mpu AJl. Takox He OyJIo 1OCTaTHBO BUBUEHO e(heK-
TUBHICTh Pi3HUX CXeM IPOTUIpMOKOBOI Teparii B diTeit 3
AJl, 30KkpeMa 6e3 3aCTOCYBaHHS TOMIYHUX MPOTU3ANAIb-
HUX TpernapariB. BUKOpHUCTaHHS Cy4acHHUX CXeM Tepartii
AJl y nmiteii He 3a0e3reuyye TpPUBAJIOI peMicii, a 3acTocy-
BaHHS TIPOTU3aNaJIbHUX TPEIapariB MoB’s13aHe 3 HU3KOIO0
TSDKKUX | HeOe3MeYHUX MoOiuHUX eheKTiB, i 3aUIIAEThCS
HEOOXiJIHICTh MEepPCOHAII30BAHOTO TIAXOMAY 1O Teparii 3
ypaxyBaHHSIM 00TsEKyroumnx pakTopis i TpurepiB A/l.

SK mimcymMok: IpoTUrpuOKOBa Teparis AEMOHCTPYE
MO3UTUBHUI e(eKT y AessKux mamieHTiB. OgHak maTore-
HETUYHUI MeXaHi3M i B3aeMoJist Mixx Malassezia spp. i AJl
JIOCi YaCTKOBO 3aJIMILIAIOTHCS HE3PO3YMUIMMU i MOTpedy-
[OTh MOAAIBIIIOTO TOCiIKEHHSI.

BMCHOBKMU

JlaHe AOCIimKEeHHS MPOAEMOHCTPYBaIO e(eKTUBHICTh
3actocyBaHHs [11] y nikyBaHHi A/l K T0IaTKOBOI Tepartii:
xBopi Ha AJl, ski mpuiimanu I1LL micuieBo, Manu craTuc-
TUYHO BipoTrigHO Kpalry nuHaMiky nokasHuka SCORAD,
HIX JiTH, SKi OTPUMYBJIM TiJIbKU TPAAWIIiHY Tepartiio.
3HayeHHsI OpiXmxiB Malassezia mpu AJl 3apa3 IMpPOKO
BUBYAETHCS, i MOTPiOHI I1Ie AOCTiIKEeHHS, 100 3p03yMIiTH
TOYHY pPOJIb LIMX OPTaHi3MiB y Mepediry 3aXBOpIOBaHHS i
POJIb IPOTUTPUOKOBUX TpenapaTiB y JikyBaHHi AJl.

Konduaikr inTepeciB. ABTop 3asBIIsI€ MPO BiICYTHICTD
KOHQJIIKTY iHTepeciB i Bj1acHOI (hiHaHCOBOI 3alliKaBJIeHOC-
Ti IPU MiATOTOBII JaHOI CTATTi.
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O.V. Mozyrska
Bogomolets National Medical University, Kyiv, Ukraine

Role of antifungal therapy in the treatment of atopic dermatitis in children

Abstract. Background. Atopic dermatitis is a multifactorial di-
sease in which the microbial products of Malassezia yeast may play
a certain role in triggering the disease. Topical application of zinc
pyrithione has an antifungal effect and can improve the course of
disease. The aim of this study was to evaluate the effectiveness of
zinc pyrithione in the treatment of atopic dermatitis in children by
conducting a randomized clinical trial using zinc pyrithione as an
adjunct therapy. Materials and methods. Sixty-two patients with
atopic dermatitis were included in the study and randomly di-
vided into two groups: 31 people received only traditional therapy,
31 — additional topical zinc pyrithione in the form of 0.2% cream.
Disease severity was evaluated using the dynamics of SCORAD
(SCORing Atopic Dermatitis) indicators. Specific IgE to Malas-
sezia was analyzed in 31 patients of the main group. Results. The
improvement on the SCORAD was 45 % (T-W=496.0, p < 0.001)
in the group of children who received zinc pyrithione in addition to
traditional therapy, in the control group — 35.2 % (T-W = 496.0,

p < 0.001). Children receiving zinc pyrithione locally had statisti-
cally significantly better dynamics on the SCORAD than controls:
the average value of ASCORAD in the main group was 17.9, in the
control group — 12.6 (W = 782.5, p = 0.006). Specific IgE to Ma-
lassezia mixture (m227) was evaluated in 31 children of the main
group, among them 38.7 % had a positive result: 3 patients had
class 1 sensitization; 1 — class 2; 4 — class 3; 4 children — class
5 of sensitization. Sensitization to Malassezia had not any impact
on the effectiveness of treatment (W = 179.0, p = 0.597). Conclu-
sions. This study demonstrated the effectiveness of a 3-week course
of using zinc pyrithione in the treatment of atopic dermatitis as an
adjunct therapy. Since the pathogenetic mechanism and interac-
tion between Malassezia spp. and atopic dermatitis remain partially
unclear, there is still a need for further research to understand the
exact role of these organisms in the disease course and the role of
antifungal drugs in the treatment of atopic dermatitis.

Keywords: zinc pyrithione; atopic dermatitis; Malassezia; children
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TumoLumHa O.B., Os4yapeHko A.C., Beprerena A.O., AHapieHko T.I., CamoxiH I.B., Kpsikes O.B.
Aep>KaBHMM 3AKAQA «3Qropi3bka MeANYHA QKQAEMIS MICASIAMIAOMHOI ocBitn MO3 YkpaiHu»,

M. 3aropiioks, YkpaiHa

BikoBi 0COOAMBOCTI MOTAMHAABHOI TO LUTOKIHIHAYKYIO4YOI
dyHKUIT daroumnTtosy y Aiten, aKi HacTo XBOPItOTb HA FOCTPI

pecnipaTtopHi iIHpeKLii

Pestome. Axmyaavnicmo. Jocaioucenns noeaunanvhoi ma yumokininoykyouoi pyrkyii pacouyumo3sy € 0606 a3k06um
NOYAMKOM 6 OYIHIBAHHI CMAHY NPOMUiHgeKyilinoeo 3axucmy dimeil, AKi X80pitoms HA yacmi pecnipamophi iHgekxyii.
Baxcaueo pozymimu ma nopiensmu ocobaugocmi (pyHKYIOHYEAHHA (ha2oyumo3sy y uux oimeil 3a1excHo 8io iKY nauicH-
ma. Mema 00cai0xceHHs: YOOCKOHANCHHs 0iaeHOCMUKU IMYHHUX NOpyueHs y dimeli gikom 2—5 pokie ma 6— 10 pokis,
AKI yacmo Xeopiromv Ha 20CMpi pecnipamopHi 3axX60PHGAHHS, WASXOM NOPIBHAAbHO20 AHANIZY OAHUX, OMPUMAHUX HA
nidcmaei docaiddcenns napamempis azouumosy ma cupo8amKosux piehie desxux yumoxinie. Mamepiaiu ma me-
moou. ITio cnocmepescennsm snaxoounocs 60 dimeii eikom 6id 2 0o 10 pokie, sKi uacmo xeopiroms Ha 20cmpi iHgpex -
YITIHI 3aX80PHOBAHHA PeCNipamopHo20 mpakmy, 3 aKux oyao cgpopmosaro 2 epynu: 1) dimu sikom 2—5 pokie (n = 30);
2) dimu sixom 6— 10 pokie (n = 30). Pesyavmamu. Ceped dimeii 1-i epynu nopieHsno 3 dimomu 2-i 2pynu peecmpyenp-
s 30iAbEeHHA HACMOMU HU3bKUX NOKA3HUKIE (hacoyumaproeo yucaa (na 36,7 %, p < 0,05), ¢pacoyumaproeo indexcy
(na 46,7 %, p < 0,05), indexcy 3asepuienocmi pazoyumosy (na 66,6 %, p < 0,05) i cmumyab06arH020 cmaginoKoKom
HCT-mecmy (na 46,4 %, p < 0,05), 36irbuenns uacmomu peecmpayii 6UCOKUX NOKA3HUKIE 8MiCmY Y cUuposamui Kposi
inmepaetikiny- I (na 33,3 %, p < 0,05), inmepaetixiny-10 (na 27,7 %, p < 0,05), 3menwenns uacmomu peecmpayii 6u-
COKUX NOKA3HUKi6 inmepaelikiny-6 (na 16,7 %, p < 0,05). Y dimeii 2-i epynu nopiensno 3 1-i0 wacmiwie peccmpysanucs
BUCOKI NOKA3HUKU iHOeKcy 3asepuienocmi pazoyumo3sy (Ha 70,0 %, p < 0,05), 30irbuienHs cniegiOHOWeHHs iHmepaeti-
Kin-6/inmepaeiikin-10 6 2 ma Ginvute pazu. Bucnosku. Y dimeii sixom 6— 10 pokie 6 ocnosi peanizauyii 6inviu wacmoi
3aX80PHOBAHOCI NeCcUMbd UUMOKIHO8UI ducoaranc, wo 8idodpazusocs y 30invuieHHi chiegioHOueHHs iHmepaelKin-6/
inmepaelikin-10 6 2 ma 6Ginvuie pasu, wio € He2camMueHUM GAKMOPoOM, AKULL 8KA3YE HA NOCUNCHHS NPO3ANANbHUX NPO-

yecig y yux dimeii ma 6inol mpugane NOWKOONCeHHS KAIMUH IMYHHO20 MIKPOOMOYEHHS.
Kirouosi cinoBa: dimu; imynimem; gpacoyumos; yumoxinu

Bctyn

3axucT JMOOUHU Bill pecIipaTOpPHUX 3aXBOPIOBAaHbL Ha
paHHIX eTamax KOHTakKTy 3 iH(eKIIi€l0 BimOyBa€ThCs 3a-
BISIKM KOMILJIEKCY LILJIECTIPSIMOBAHUX [Iili BPOXKEHOTO Ta
HabyToro imyHiteTy. [1o4yaTKOBOIO iHAYKTUBHOIO JIAHKOIO
1IbOIO Mpolecy € (aroluTo3, IKU BKIIOYAE HE TiAbKU
IIBUAKE 3HEIIKO/KEHHSI Ta eJiMiHallilo MmaTtoreHa, a i
CTBOPEHHS BiMOBIIHUX YMOB JUISI 3MiMCHEHHS IOJab-
mux, Oibl crienu@ivHux iMmyHHUX peakuiii. Lle BimOy-
BAETHCS IUISIXOM CUHTE3Y Ta Jibepallil IiJloro Habopy -

TOKIiHiB, $IKi PeTyJI0I0Th MOJANbIINIA Tepedir 3aXuCHOTO
mmpouecy [1].

3okpema, 1ie intepraeiikinu (IJT) — UJI-18, 1JI-6, IJT-10
ta hakrop Hekposy myxauHu o (PHII-o). IaTepieiikin- 13
CUHTE3YIOTh Ta CEKPeTYyIOTb pPi3HOMaHITHI Makpodaru.
OcHoBHUMM MilleHssMu € T-kmituau, B-kimituau, eHgoTe-
JTiiA i TKaHUHHI KiituHy. 1J1-1 BUKJIMKae aktuBaito jgimgo-
LIUTIB, MIBUIIIEHHS aare3ii JISHKOLNTIB 10 eHaoTeio [2].

IHTepreiikiH-6 mpoayKyeThest Makpodaramu. OCHOBHi
edextn IL-6 cipssmMoBaHi Ha nudepeHIlitoBaHHS B-KTiTHH
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i ctumyJsanio OiKiB roctpoi ¢daszu [3]. Inrepraeiikin-10 €
BaXTMBUM MPOTU3ATIATBHIM HUTOKiHOM. MOro ocHOBHU-
mu MmiteHssMu € Thl-kiituHu. BiH BUKiIMKae iHriOyBaHHs
IJI-2 Ta inTepdepony ramma. Takox BiH 3MEHIIYE Mpe3eH-
Tarlito aHtureHa ta ekcripecito MHC knacy I1 neHaputHux
KJIITUH, KOCTUMYJIIOIOUMX MOJIEKYJ Ha Makpodarax [4].
JIBa 1OB’sI3aHMX SIBUILIA TIOSICHIOIOTH BAXKJIMBICTH MPOJY-
kyBaHHS 1JI-10 y IbOMy KOHTEKCTi: ITO-TIepIlIe, IIMPOKIIA
CIEKTpP KJITWH, 30aTHUX BUPOOJSATH 1Ll IUTOKIH, a I10-
Jipyre, IIMPOKUIA BILJIMB, SIKUI BiH CIIpaBJIs€ HA KIITUHU-
mimeni. Ilig yac indekuiii BupooaeHus 1J1-10 3ameH1Iye
MOILIKO/XKEHHS TKAaHWH Xa3siHa Ta MOJIETIIY€E HOro BUXU-
BaHHA [5].

daxTop HEKPO3y MyXJIMHU O MPU3BOIUTH 0 TTepexpec-
HOI aKTHBallii HEMPOEHIOKPUHHOI i yCiX JIJAHOK iMyHHOI
cuctemu [6]. ToOTO 1 CKTagHAa MOCIAOBHICTh MPOLIECIB
3aIlyCKa€ BiAIIOBiIHY MOBHOLIHHY CHCTEMY IPOTUiH(pEK-
LiIAHOTO 3aXHUCTY.

Came ToMY KOJIY B Pi3HOMAHITHUX KJIiHIYHMX BUNAgKaX
JIiKap CTUKAETHCS 31 30LIbIIEHHSIM KiJIBKOCTI iH(DeKIiMHMX
3aXBOPIOBaHb Yy MalliEHTa, HacaMIepea BUHUMKA€E HeoOXim-
HICTb AOCHIAXEeHHS e(peKTUBHOCTI (PYHKIIIOHYBaHHS (a-
rouMUTapHOI JJaHKU iMyHiTeTy. Lle € 0cobaMBO BaxkKIMBUM
y JIiTei, y IKUX iMyHHi MPOLIECU 1€ 3HAXOAATHCS Y CTaHi
no3piBaHHs [7].

Taxk, Ko 9acTo XBOpi€ Ha TOCTPi PECITipaTOPHI 3aXBO-
proBanHs (I'P3) mutmHa BikoM 10 5 pokiB, TO 3BMYAlfHO
BPaxOBYETHCS TI€BHA TPAH3UTOPHA HEOCTATHICTh MIKpO- i
MakpodaraaibHUX KITUH B YMOBaX 30UIbIIEHHS TOTPEOU y
JiMPOIUTApHUX KIITUHAX. | JIMIIIe KoM CUTYallisl BAXOAUTD
3a MeXi (hi3ioJIOriYHUX KOJIMBaHb, PO3IJISIAIOTHCS ITUTaH-
H$I 1iarHOCTUKY iIMyHHUX TTOPYILIeHb. AJle KO MiABUIIICH-
H$I KiJTBKOCTi 3aXBOPIOBAaHb Ma€ Miclie y IUTUHHM cTapiie 6
POKIiB, MicJIsl TaK 3BAHOTO JIEMKOLIMTAPHOIO TIEPEXPECTY, TO
BUHMKAE HEOOXiTHICTh PETEIbHOTO BCTAHOBJICHHSI HasiB-
HOCTI MOXJIMBUX iIMyHHUX BiIXWJIEHb. AITXXe B LIbOMY Billi y
MWATUHU, KPiM (DYHKIIIOHYBaHHS JOCTATHHOTO BPOJIKEHOTO
iMyHiTeTy, BXe € cdhopMOBaHUMU HAOYTi MeXaHi3MU. Y Ta-
KOMY BMITaJKy JOCTiIKEHHS MOTIMHAIBHOI Ta IIUTOKIiHIH-
IyKyr04oi pyHKIIii parorTosy € 000B’SI3KOBUM ITOYAaTKOM
B OLIIHIOBaHHI CTaHy MPOTUiH(MEKIITHOIO 3aXUCTy IUTUHU,
sIKa XBOpI€ Ha 4acTi pecripaTopHi iHdexiii [8].

Tomy BaxJIMBO PO3yMiTU OCOOIMBOCTI (PYHKIIIOHYBaH-
Hs1 (parouMTO3y y IiTeit, sKi XBOpiloTh Ha peKypeHTHi ['P3,
3aJIeXKHO Bif BiKy mariieHTa. st molnyKy TakuxX BiIMiH-
HOCTe# moTpibeH OyB MOPIBHSILHUI aHaJIi3 JaHUX iIMYHO-
JIOTIYHOTO OOCTEKEHHS TAKUX JIITEH.

MeTta JOCTIIKEHHSA: YIOCKOHAJIEHHS IiarHOCTUKU
iIMyHHUX ITOPYILIEHbD Y IiTeil BikoMm 2—5 pokiB Ta 6—10 po-
KiB, sIKi yacTo xBopitoTh Ha I'P3, 1uisixoMm mopiBHSUIbHO-
ro aHajizy JaHUX, OTPMMaHUX Ha IMiICTaBi TOCTiIIKEHHS
napameTpiB (arolMTo3y Ta CUPOBATKOBUX PiBHIB JESIKMUX
IIUTOKIiHiB.

MarepiaAm Ta meToamn

ITin cioctepeskeHHsIM 3Haxoauocs 60 miTeit BikoM Bif
2 mo 10 pokiB, sKi 4acTO XBOPiIOTH Ha TOCTpPi iHMEKIIiitHI
3aXBOPIOBAHHS PECITipaTOPHOTO TPAKTY, 3 IKUX 0yJ10 chop-
MoBaHoO 2 rpymnu: 1) nitu BikoM 2—5 pokiB (n = 30); 2) mitu
BikoMm 6—10 poxkiB (n = 30).

BuzHauyeHHs «4acTi MOBTOPHI pecIipaTopHi iH(eKIIii»
y IiTeil 6a3yBajgocs Ha HACTYMHUX MiXXHAapOIHUX KpUTePi-
sx: 1) Ginple HiX 6 emi3omiB iH(hEeKIi TUXaTbHUX HUTSIXiB
npotsiroM 1 poky; 2) Gisbliie HixX 1 emizon iHdeKIIii BepX-
HiX IUXaJbHUX IUISXiB Ha MiCSAIb y Mepiol 3 BEpecHs 1o
KBiTeHb; 3) ImoHax 3 emizonu iHGeKIili HIKHIX TNXaJTbHUX
LLJISIXiB IIPOTSITOM OJHOIO POKY [9].

JliTi B Tpymax CIocTepeXKeHHsI OyJIM ITOPiBHSIHHI 3a Bi-
KOM, CTaTTIO, TPUBAJICTIO Ta TSLKKICTIO XBOPOOU, CymyT-
HbOIO naroJorieto. KiiHiuYHMI MeToa cKkanaBcst 3 OLIHKU
aHaMHe3y, (PeHOTUIIOBOI XapaKTepUCTUKU HAUTUHM, 3a-
TATBHOKJIIHIYHUX METO/iB OOCTEXXEHHSI.

KpoB 111 1oCaiIKeHHsI CTaHy iIMyHHOI CUCTEMU Opaini
3 KyOiTaJbHOI BeHM BpaHIli HaTmie. OOCTeskeHHSI ITPOBO-
JIAJIOCh B MiCbKiit tabopaTtopii KiiHiuHOo1 imyHosorii KHIT
«Micpka mutstua JikapHs Ne 1» 3amopi3bpKoi MicbKoi pamu
(cBimonrTBo Tpo aTecratito Ne 004313 Bix 21.08.2020 p.).

BuBueHHsS MOKa3HUKIB (harounTo3y 3HilCHIOBAIOCS
METOJIOM BiTHOBJIEHHSI HiTpocuHboro TeTpasodito (HCT-
TeCT), CIIOHTAHHOTO Ta CTUMYJbOBAHOTO (aHTUTEHOM
Staphylococcus), po3paxyHKOM (aroluTapHOTo Yucia, iH-
NIEKCY 3aBepIIeHOCTi (harouuTo3y. PecdepeHTHI MoKa3HUKU
BU3HAYaJIMCS 3a cepTU(diKOBAaHUMU HOpMaTHMBaMU Jiabo-
patopii, e TTPOBONMIIMCS JOCIIIKEHHsI, Ta BUKJIAICHI y
JIOKAJIbHUX TTPOTOKOJIaX 3 iMyHoiarHocTuku y aireit KHIT
«Micbka nutsiua gikapHs Ne 1» 3anopi3bKoi MicbKoi paiu.
KinpkicHe Bu3HaveHHs1 KoHneHTparii IJI-10, 1J1-6, IJI-10,
DOHII-o y cupoBaTili KpoBi IPOBOAMIOCS METOIOM iIMyHO-
depmenTHoro ananizy (IMA) Ha (oroMerpi-aHamizaTopi
«Humareader SINGLE» (HimeuunHa).

PedepeHtHi mokasHUKM BU3HAYAJIMCS 3a CepTUdi-
KOBaHMMM HOpMaTHWBaMM JlabopaTopii, e MPOBOIMUIUCS
MOCTIIKEHHS, Ta BUKJIANCHI Yy JIOKAJIBHUX MPOTOKOJIAX 3
imyHonmiarHoctuku y miteit KHIT «Micbka qutsda JTiKapHs
No 1» 3anopi3bKoi MicbKOi paau.

JIst cTaTUCTUIHOI 00pOOKM OTPUMaHUX PE3YIbTaTiB
BUKODPHUCTOBYBABCs KyToBUI Kputepiit Dimrepa ¢ (a1 1mo-
PIBHSIHHSI IBOX BHOIpOK 3a YaCTOTOIO BUSIBJICHHS BiIXu-
JIEHb ITOKa3HUKiB CUPOBATKOBOTO BMiCTY IIUTOKiHIB).

JI1s1 oLiHKYM MOBIPHOCTI TOTO, 1110 3a HasIBHOCTI BU-
SIBJIEHOTO BiJXWJIEHHSI AUTMHA MaTUME 4acTy 3aXBOpIO-
BaHicTb Ha ['P3, BMKOpPUCTOBYBaBCS METOJ PO3PAXYHKY
BinHoweHHs maHciB (BI). 3nauenns BILI Bix 0 go 1 Bin-
TOBiIaTV 3HVXKEHHIO UMOBIPHOCTI, OibIie 3a 1 — 1i 30i1b-
menHto, BIL, 1mo mopiBHIOBasio 1, 03Ha4yano BiACYTHICTh
BiIMiHHOCTEIA.

JocnmimkeHHs 0yJ10 IPOBEASHO BiAIIOBIIHO 10 €TUIHNX
MPUHIINAIIB MEIWYHOIO MOCIIIKEHHS, IPOBEICHOro Ha
JIIOMSIX, SIKi Oy MpuiHATI [eabciHChKOO AeKaapalli€lo, i
sikicHoi kiniHiuHOT npakTuku (GCP).

Pe3yAbTaTH

J11s1 MOpiBHSJIBHOI OLIHKKM YaCTOTU BUHWUKHEHHS Bill-
XWIEeHb Y mapameTpax (arolmnTo3y B CUpOBaTIli KPOBi Y Jli-
TeM, SIKi YaCTO XBOPIlOTb, 3aJI€XKHO Bill BiKy OyJI0 BCTAHOB-
JICHO KUTBKICTh ITAIli€HTIB, Y SIKMX BOHU PEECTPYBAIMCS.
Jlani HaBeneHi B Tab. 1.

Hageneni B Tabs1. 1 gaHi 11010 4aCTOTM BUHUKHEHHS
BiIXWieHb y IapamMeTpax (aroluuTosy AeMOHCTPYIOTh, 1110
cepen niTeil BikoM 2—35 poKiB, sIKi 4yacTo XBopitoTh Ha ['P3,
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MOPiBHSHO 3 OiTbMU 6—10 POKiB CTATUCTUYHO 3HAYUMO
PEECTPYETHCS 30IIbIIEHHST YaCTOTU HU3bKUX MOKA3HUKIB
(aroumraproro yucna (Ha 36,7 %, p < 0,05), daromurap-
Horo iHmekcy (Ha 46,7 %, p < 0,05), iHaeKkcy 3aBepIIeHOCTI
daronuTo3y (Ha 66,6 %, p < 0,05) i cTUMYTLOBAHOTO CTa-
dimokokom HCT-tecty (Ha 46,4 %, p < 0,05).

V nmiteii 2-i rpynu mopiBHSIHO 3 1-10 4YacTilie peecTpy-
BaJIMCS BHUCOKi MOKA3HUKM iHIOEKCY 3aBepIIeHOCTI (aro-
umrosy (Ha 70,0 %, p < 0,05).

OtpuMaHi pe3yabTaTy MPOASMOHCTPYBAIM iCHYBaHHS
Oi7bIII BMCOKOI MMOBIpHOCTI (BiZHOIIIEHHS IIAaHCiB) Ha-
SIBHOCTI BiKOBUX OCOOJIMBOCTEN MOpPYyIIEeHb (Parourosy y
JliTeil BIKOM 2—5 poKiB 3i 301JIbLIIEHOI0 YACTOTOIO 3aXBOPIO-
BaHocTi Ha ['P3.

Pesynbraté mopiBHSUIBHOIL OLIIHKY JAHUX JOCITiIKEHHS
PiBHSI IMTOKIHIB, 1110 CUHTE3YIOThCSI MAaKpO- Ta Mikpoda-
TrOIUTAPHUMU KJIiTUHAMU, y 1iteit 1-i ta 2-i rpyn criocre-
peXeHHSI HaBeJeHi y Ta0. 2.

HageneHi B TabG1. 2 gaHi 111040 YaCTOTU BUHUKHEHHSI
BiIX1JIEHb CHPOBATKOBOI'O BMICTy AESIKMX LIMTOKIHIB 1Ie-
MOHCTPYIOTb, 1110 cepel AiTell BikoM 2—5 poKiB, sIKi yac-
TO XBopitloTh Ha 'P3, mopiBHAHO 3 miTbMu 6—10 poKiB Mae
MicClle CTaTUCTUYHO 3HAUYMME 30LTbIIEHHSI YaCTOTU pee-
CcTpallii BUCOKMX MOKA3HUKIB BMICTY y CHUpPOBATILi KPOBi
iHTepreiikiny-1p (aa 33,3 %, p < 0,05), iHTepneiikiny-10
(Ha 27,7 %, p < 0,05), 3MEHIIIEHHST YaCTOTH PeECTpallii Bh-
COKMX ITOKa3HUKIB iHTepJieliKiny-6 (Ha 16,7 %, p < 0,05). ¥
IiTeil 2-1 rpynu YacTillle peeCTPyBaIOCs 30UTbIIIEHHS CITiB-

BiTHOIIIEHHST iHTEPJIEHKiH-6/iHTepeiikiH-10 B 2 Ta OibIie
pasu. OTpuMaHi pe3yabTaTi TPOJEMOHCTPYBAJIM iCHYBaH-
HSI BUCOKOI MIMOBIpHOCTI (BiZHOIIIEHHS IIIAHCIB) HAsSIBHOCTI
BiKOBHX OCOOJMBOCTEN BiIXWJIEHb CUPOBATKOBOI'O BMICTY
NeSIKUX LIMTOKIHIB y [iTel 3i 3011bIIEHOI0 YaCTOTOIO 3aXBO-
proBaHocTi Ha ['P3.

O6rosopeHHs

YacTa 3aXBOPIOBaHICTh Ha pecIlipaTOpHi iH(peKil y mi-
Teil He € MPSIMUM TIOKa3HUKOM iCHYBaHHS HEIOCTaTHOCTI
(¢ yHKIIIOHYBaHHS IMyHHOI CUCTeMU, aJKe, YacTille 3a Bce,
€ MPOSIBOM HECIIPOMOXKHOCTI CIM30BUX 000JIOHOK BEPXHIiX
NUXaJTbHUX IUISIXiB JTOKaIi3yBaTu Ta 3HELIKOJUTH MaTOTeH,
10 MOXe BifOyBaTUCS 3a 6araTboX MPUYMH, Y TOMY YMCIi
(dizionoriuHux, 30kpema BiKoBux ocobnuBocteit [10]. Ta
SIKIIO [T iTe it BIKOM JI0 S POKiB 4acTa 3aXBOPIOBaHICTh Ha
I'P3 €, ckopimie 3a Bce, TPaH3UTOPHUM CTAHOM, TO Y Talli-
€HTIB PAaHHBOTO LIKIJTBHOTO BiKYy TaKa CUTYyallisl BUKJTMKAE
OinblIIe 3aHETIOKOEHHS 3 OOKY SIK JIiKapiB, TakK i OaTHKIB i
BunteiB. TooTo pekypenTHi [P3y miteit Bikom 6—10 pokiB
€ TaKOIO KJIIHIYHOIO CUTYALII€10, KO BXKe MOXe BUHMKATH
mizo3pa 1010 HAasIBHOCTI Oyab-sSIKUX MOPYIIeHb IIPOTUMi-
KPOOHOTro 3aXHUCTy — MOYAaTKOBUX HecIelu(piyHUX CTa-
niii (30kpema, ¢arouTosy) abo creuu@iuHux peakiiiii,
00YMOBJICHUX iIMyHOJIOTiYHOO mam’sTTio [11].

Tomy B maHOMYy IOCHimKeHHI OyJI0 BUpIllIEeHO ITpoaHa-
JIi3yBaTH BiAIMIHHOCTI y TlapamMeTpax paHHiX JJaHOK 3aXuc-
HOTO MPOLIeCY Y MiTell Pi3HOTO BiKY 31 CXOXUMU KITIHIYHU-

Ta6nuys 1. Kinbkicts gitei 1-i (n = 30) Ta 2-i rpyn (n = 30) 3 BigxunneHHaMU napamMmeTpiB paroynTosy

[iana3oH BeNM4YUHU

0,
NoKa3HUKa Mpyna 1, n (%)

Mpyna 2, n (%) BLl, 95% Al

daroymMtTapHe Yucio

Buie Big Hopmu (= 11 %) 0 0

Y mexax Hopmu (5-10 %) 9(30,0) 20 (66,7)

Huxkue Bia Hopmu (< 4 %) 21 (70,0)* 10(33,3) 4,67 (1,57-13,87)
daroynTapHuii iHgeKc

Buuie Big Hopmu (> 81 %) 0 0

Y merax Hopmu (60—-80 %) 11 (36,3%) 24 (80,0)

Huykye Big HopMu (< 59 %) 19 (66,7)* 6(20,0) 6,91 (2,16-22,10)

IHgeKc 3aBepLUeHOCTi paroyuTosy

Y Merax Hopmu (> 1) 4(13,3) 25(83,3)

Hwue Big HopmK (< 1) 26 (83,3)* 5(16,7) 32,50 (7,82-135,11)
HCT-tect (cnoHTaHHMH)

Buwie Big HopMu (= 27 %) 28(93,3) 27(90,0) 1,56 (0,24-10,05)

Y Mexax Hopmu (12-26 %) 2(6,7) 3(10,0)

Hwkye Big Hopmun (<11 %) 0 0

HCT-Ttect (cTHMynbOBaHWIH cTagiZIOKOKOM)

Buiue Big Hopmu (> 51 %) 6(20,0) 16 (53,4) 0,22 (0,07-0,69)
Y mexax Hopmu (40-50 %) 7(23,3) 10(33,3)
Huxkye Big HopMu (< 39 %) 17 (56,7)* 4(13,3) 8,50(2,37-30,47)

Mpumitka: * — BiporigHicTe BigMiHHOCTe Big noka3Hukie rpynu 2 (p < 0,05).
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MU nposiBaMu — MoBTOPHi I'P3 6e3 Tskkux 6akTepiaJbHUX
ycKJaaHeHb. TOOTO y HUX Majiu Miclie mpobJieMu He 3 Haly-
TUMHU aHTUOAKTepiaIbHUMU MeXaHi3MaMu, a 3 6ap’€pHOIO
CIPOMOXKHICTIO BPOKEHOTO 3aXUCTy — TpollecaMU iMyH-
HOTO KJIipEHCY Ta BMKJIIOUEHHSI, a OTXe, KOMIIOHEHTaMK
daroumnTapHoi JaHKu. OgHi€0 3 BaxXIUBUX QYHKIINH ¢a-
TOLMTAPHUX KJIITUH, OKPiM 0e31MocepeIHbOTrO 3aX0TUIEHHS
Ta JI3MCYy MATOTeHIB, € YTBOPEHHS XiMiYHOTO 3a0e3medyeH-
HS BIiIIOBiIHOIO JIEMKOLIMTAPHOTO MiKPOOTOUYEHHS IIUISI-
XOM TIPOAYKIIii AeSIKMX IUTOKiHiB, 30KpeMa iHTepaeKiHy-
1B, -6, -10 Ta ®ITH-o [12], cupoBaTKOBY KOHILIEHTPALIilO
SIKMX TaKOX OYJ10 TOCTiIKEHO.

OTpuMaHi B TOCTiIKEHHI IaHi MPOAEeMOHCTPYBaJIH, 1110
y miTeit BikoM 2—5 poKiB, siki yacto xBopitoTs Ha ['P3, mo-
piBHSIHO 3 IiThbMU 6—10 pOKiB Mayia Miclie HabaraTo 4acTi-
111a peecTpallisi OiTbIIT HU3bKUX MOTIMHAIBHUX TTapaMeTpiB
daroiuTosy i crumysnboBaHoro cradiiokokom HCT-recry.
Lle 3arajioM MOSICHIOBAJIO MPUUMHU PEKYPEHTHOI 3aXBO-
proBaHocTi Ha I'P3 y monoamux mamieHTiB 1-1 rpynu. Aje
K 3 KJIiHiYHOI TOUKM 30py HiTU B 000X rpyIax He Biapi3-
HSLIMCSI, TOOTO YacTi pecripaTopHi iH(eKIIil y niTeil BikoMm
6—10 pokiB He Oy/IM acolliioBaHi 3 TAKUMHU Ke 3CyBaMU
GyHKIIIOHYBaHHST MaKpo- i MiKpodaraJlbHUX KJIITUH, SIK Y
JiTeit 2—5 poKiB.

VY 1x ymMoBax BaxJIMBUMU OYJIM TIOPiBHSUIBHI 1aHi CU-
POBAaTKOBOTO BMICTY JIeSIKUX LIMTOKIHIB, SIKi IEMOHCTPYBa-

JIM, IO cepea AiTeir Bikom 6—10 pokiB, sIKi 4acTo XBOpi-
10Th Ha ['P3, mopiBHsSHO 3 AiTbMU 2—5 POKiB MaJIo Miclie
CTaTUCTUYHO 3Hauylle 30ibIIEHHSI YaCTOTH pPEeECTpallil
BUCOKMX PiBHIB iHTepJIeiiKiHy-6 Ta HU3bKUX PiBHIB iHTEp-
neiikiny-10. Ile BimoGpa3uiaocsa y 30iIbIlIeHHI BeJIMYMHU
CITiBBiIHOIIIEHHSI iHTepIEeiKiH-6/iHTepaeiikin-10 B 2 Ta
Oisibllie pa3u y MALEHTIB 2-1 IPyMU, 10 € HETATUBHUM MO-
MEHTOM, aJ)K€ BKa3y€ Ha MOCUJIEHHS Mpo3anajibHUX Mpo-
LIECiB Y LIMX JiTe} Ta OiIbIL TpUBaJe MOIKOIKEHHS KJIITUH
iMyHHOTO MiKpooTo4yeHHs [13].

Tob6To B JaHOMY BUTIAAKY y OiTeil BikoM 6—10 pokiB B
OCHOBI peatizallii 4acToi 3aXBOPIOBAHOCTI JIEKUTb IIUTO-
KiHOBUI aucOaiaHc, amke y OiTei 2—5 pOKiB MigBUIICH-
HSI BMICTY IIpo3anaJbHUX LUTOKIHIB BimOyBajocs Ha (GoHi
KOMIIEHCATOPHOI peakilii 3 00Ky MpoTU3aIaJbHOroO iHTep-
neikiny-10 [14]. ¥V mamienTtiB 6—10 pokiB Takoro edexry
He OyJio, mpo3amnajbHUM Mpolec MaB OiIbII TPUBAIUMA Ta
BUCHAXTMBHIA J7IS1 3aXMCHUX MEXaHi3MiB xapakTep. Mmo-
BipHO, caMe TaKi AiTM paHHBOTO IKIJIBHOTO BiKY, SIKi MaJIu
JIaHy HaJIallTOBaHICTh IMyHHUMX peaKIliii y Billi 0 5 pOKiB,
i1 OpMYIOTH y TIONAJIBIIOMY T'PYMY TMAIiEHTIB 3 YaCTUMU
I'P3, a 3rogoMm, Maiouu TaKuii IIUTOKIHOBUI AucOajiaHC,
3 IHIIAMU XBOPOOAMM, B OCHOBI SIKMX JICKUTh TPUBAIUIA
iIMyHOOMOCEpeIKOBaHU MmaToreHes [15], mo oOyMOBIIIOE
HEOOXiMHICTh IOIIYKY HOBHUX JKYyBaJIbHO-TIPO(iTaKTHY-
HUX MiIXOiB.

Tabnuuys 2. Kinbkicte gitei 1-i (n = 30) Ta 2-i rpyn (n = 30) cnocTrepe>xxeHHs
3 BiagXxnseHHSIMU PIiBHIB UUTOKIHIB y cupoBarLi KpoBi

[liana30H Be/IM4UHU NOKA3HUKA

Mpyna 1, n (%)

Ipyna 2, n (%) BLL, 95% Al

IHTepneiikin-13

Buwe Big Hopmu (= 5,01 nr/mn) 15 (50,0)* 5(16,7) 5,00 (1,51-16,56)
Y merkax Hopmu (0,02-5,00 nr/mn) 15 (50,0) 25(83,3)
Huxye Big Hopmu (< 0,01 nr/mn) 0

IHTEepnemnKiu-6
Buuwe Big Hopmu (> 7,01 nr/mn) 16 (53,3)* 21 (70,0) 0,49(0,147-1,41)
Y merax Hopmu (0,02—7,00 nr/mn) 14 (46,7) 9(30,0)
Huxkye Big Hopmu (< 0,01 nr/mn) 0

IHTepneiKin-10
Buue Big Hopmu (> 9,11 nr/mn) 12 (40,0)* 4(13,3) 4,33(1,20-15,61)
Y mexax Hopm# (3,31-9,10 nr/mn) 18 (60,0) 16 (53,4)
Hwxkue Big Hopmu (< 3,30 nr/mn) 0* 10 (33,3) 0

DaKTOp HEKPO3Y NMYXJIMHY (.
Buwe Big Hopmu (= 8,22 nr/mn) 18 (60,0) 22(73,3) 0,55(0,18-1,62)
Y mexax Hopmu (0,20-8,21 nr/mn) 12 (40,0) 6 (20,0)
Huye Big Hopmu (£ 0,19 nr/mn) 2(6,7) 0
CniBBigHOLEHHS CHPOBaTKOBMX KOHLIEHTpaLiu iHTepeHKiHy-6 Ta -10

1,0-2,0 16* 2 16,00 (3,22-79,56)
2,01-5,0 14 20* 0,44 (0,15-1,240
Binbwe Big 5,01 8% 0

Mpumitka: * — BiporigHicTe BigMiHHOCTeV Big noka3Hukis rpynu 2 (p < 0,05).

Tom 17, N2 4, 2022

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 15



KainiyHa neaiatpis / Clinical Pediatrics

BMCHOBKU

Takum 4yMHOM, AOCHIIKEHHSIM BCTAHOBJIEHO, 110 Y Mdi-
Teit Bikom 6—10 pokiB B OCHOBi peaJjizaliii GiJbII YacTOl
3aXBOPIOBAHOCTI JIEKUTh IUTOKIHOBMIA AucOaiaHc, IO
BioOpakaeTbesl y 301/IbIIIEHH] CITiBBiIHOIIIEHHS iHTepJIeT -
KiH-6/iHTepieiikiH-10 B 2 Ta Giibllle pa3u, IO € HETaTUB-
HUM (haKTOM i BKa3y€ Ha MTOCUJIEHHS TTPO3arajbHUX MMPOo-
LECiB Y LIMX [IiTei1 Ta OLIbII TpUBaJIe IMOIIKOMKEHHS KIIITUH
iMYHHOTO MiKpPOOTOYEHHSI.

KonduikT inTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HICTb KOHMJIIKTY iHTepeciB Ta BjacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiArOTOBLI JaHOI CTATTi.

Indopmanisa npo dinancyBanns. [locrimkeHHs He Ma€e
OKPEMOTro J0JaTKOBOTO (hiHAaHCYBaHHSI Ta MPOBENEHO B
paMKax HayKOBO-JOCJIiTHOI poOoTH Kadeapu remaiaTpii Ta
HeoHaToJiorii JlepkaBHOTo 3aKiiany «3aropizbka MeInuuHa
akamemis micasaauruioMHoi ocBitu MO3 Ykpainm» «Kiri-
HiYHI Ta iMyHOEHIOKPUHHI 0COOJIMBOCTI (DOpMYBaHHS Ta
nepediry 3amajbHUX 3aXBOPIOBAaHb OPraHiB IMXaHHS Y Tli-
Tel 3 ucOagaHCoOM LIEHTPaAIbHUX Ta aBTOHOMHMX MeXaHi3-
MiB HeIpOreHHOI peryJsiii» (HoMep aep>KaBHOI peecTpa-
uii 0117U004385).
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Age-specific features of the absorptive and cytokine-inducing function of phagocytosis
in children with recurrent acute respiratory infections

Abstract. Background. The study of the absorbing and cytokine-
inducing function of phagocytosis is a mandatory starting point in
assessing the state of anti-infective protection in children who suf-
fer from frequent respiratory infections. It is important to under-
stand and compare the features of phagocytosis in these children
depending on their age. The purpose: to improve the diagnosis of
immune disorders in children aged 2—5 and 6—10 years, who often
suffer from acute respiratory diseases, by means of a comparative
analysis of phagocytosis parameters and serum levels of some cy-
tokines. Materials and methods. Under observation, there were
60 children aged 2 to 10 years who often suffer from acute infec-
tious diseases of the respiratory tract. Two groups were formed:
1) children aged 2—5 years (n = 30); 2) children aged 6—10 years
(n = 30). Results. Among patients of the first group compared to
those of group 2, an increase in the frequency of low indicators of
the phagocytic number (by 36.7 %, p < 0.05), phagocytic index

(by 46.7 %, p < 0.05), the index of completion of phagocytosis
(by 66.6 %, p < 0.05) and the staphylococcus-stimulated nitroblue
tetrazolium test (by 46.4 %, p < 0.05), an increase in the frequency
of high serum levels of interleukin-1p (by 33.3 %, p < 0.05), in-
terleukin-10 (by 27.7 %, p < 0.05), a decrease in the frequency
of high levels of interleukin-6 (by 16.7 %, p < 0.05). In the chil-
dren of group 2 compared to those in the first one, high index of
completion of phagocytosis was more often registered (by 70.0 %,
p < 0.05), as well as more than a twofold increase in the ratio of
interleukin-6/interleukin-10. Conclusions. In children aged 6—10
years, more frequent morbidity is due to a cytokine imbalance that
was reflected in a more than a twofold increase in interleukin-6/
interleukin-10 ratio, which is a negative factor indicating an en-
hancement of pro-inflammatory processes and a longer damage to
the cells of the immune microenvironment.

Keywords: children; immunity; phagocytosis; cytokines

Tom 17, N2 4, 2022

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 17



(LHopess,

KaiHiyHa neaiatpia / Clinical Pediatrics

VK 616.131+616.132]-007-005-036-053.32:613.287.8
ToBapHmLbKa A.O.

DOI: https://doi.org/10.22141/2224-0551.17.4.2022.1515

AHIMPOBCHKM AEPIKABHUN MEANYHNIA YHIBEpCUTET, M. AHIMNPO, YKpaiHa
TOB «/AHIMpPOBChK MEAMYHNV IHCTUTYT TOQANLIMIHOT | HETPQAMLIIVIHOT MeAMLIHIN», M. AHINPO, YkpaiHa

BnAKB rpyAHOTro BUrOAOBYBOHHS HA 3AKPUTTS BIAKPUTOI
ApPTEepPiaAbHOT NPOTOKU B HE AOHOLLEHUX HOBOHOPOAXEHUX

Pesiome. Axmyaavnicmo. Biokpuma apmepianvna npomoxa (BAII) cmarnosums cepiiosiy npodaemy 6 Kainiumiil
Heonamoanoeii i nediampii. Jlixyeanns BAII na cb0200Hi € duckymabenabHum uepe3 UCOKY UMOBIPHICMb YCKAAOHEHb NPU
MeOUKAMEHMO3HOMY Ma iHeasueHomy nAikyeanti. Mema 00cAiONCeHHA: susHavenHs 3arexncHocmi 3akpumms BAII io
muny 6u20008y8aHHs HOBOHAPoONHceHo20. Mamepiaau ma memodu. Mu nposenu pempocnekmuenuii ananiz 300 icmo-
Dpitl xeopobu dimell, AKi npoxoouau AiKy8aHHs 8 HeOHamManbHux eiddinennsx. Hamu 6yno eudineno 06i epynu nopieHsaH-
HS: OCHOBHY CMAHOBUAU HOBOHAPOOceHT 0o 37 muxcrie eecmauyii Ha epyoHomy eueodogyeanni (102 oumunu); KoHm-
DOAbHY — HEOOHOUleHI HOBOHAPOOMICEH], KI 3 HAPOOJCEHHs 200Y8AAUCh BUKAHUHO wmy4HOo (198 dimeii). Pezyavmamu.
Tpu eunucui 3i cmayionapy 14,7 = 2,0 % dimeii (44 eunadku) maaru BAIl. Bidcomok nemoensm 3 BAIl na wmyurnomy
6u20008ysanni 6y y 2,3 pasza euue NopieHAHO 3 dimomu Ha epyoHomy euzodosyeanni: 18,2+ 2,7 % npomu 7,8 £ 2,7 %
(p = 0,017 3a kpumepiem x?). Pecnipamopnuii ducmpec-cundpom (PAC) makoc uacmiwe 3ycmpinagcs 6 KOHMpoAbHill
epyni: 72,7 x 3,2 % npomu 46,1 = 4,9 % (p < 0,001). Taxcki ycknaonenns PAC uacmiwe cnocmepicanucs y dimeii
Ha wmyurnomy euzooosyeanni: IH II1 — 25,8 £ 3,1 % npomu 12,7 £ 3,3 % (p = 0,009); pozsumok bpouxonezernesoi
ducnaazii — 13,1 = 2,4 % npomu 2,9+ 1,7 % (p = 0,005). Y dimeil, sixi 200ysanucs epyoHUM MOAOKOM, 3HAHHO piouie
cnocmepieanacw HeoOxionicme 6 ineasueHiii IIIBJI y eiddinenni inmencusroi mepanii. [Ipuuomy pieensv duxarvHux no-
pyuens JIH 11 6 060x epynax eiopizusecs necymmeso (p = 0,742): 24,5 + 4,3 % 6 ocnosniii epyni i 26,3 + 3,1 % — 6
KonmponvHhiil. Bucnoeku. Bueodosysants epyOnum mMoa0KoM 3 Repuiux OHi6 ICUummsi CHPUSE 3aKPUmmio apmepiansHol
NpomMoKU ma cnpusmaugomy nepebiey pecnipamoprozo oucmpec-cuHopomy y HeOOHOuleHux Oimeil.

KimouoBi cioBa: siokpuma apmepianvna npomoxa; nedonouieni; epyoue 61e0008yeanHs,; HOBOHAPOONCEHI; epyore

Mmonoko; mikpoPHK

Bctyn

3a manmmu BOO3 Ta IOHICE® (Jdutsauuit dhoHa
OOH), rpyaHe BUTOMOBYBaHHS SIBJISIE COOOIO TIPUPOJIHY,
cchopMoOBaHy TIifl Yac eBOIOLT (hopMy XapuyBaHHSI HEMOB-
JIAT, 110 3YMOBIIIOE ONTUMasIbHE (DOPMYBAHHS 310POB’S
OIUTUHU, ii QI3MYHMUI, TICUXIiYHUM Ta iHTeJeKTyaJlbHUI
pO3BUTOK [6]. Iyist HAaceleHHST YKpaiHK TpyaHEe BUTOIOBY-
BaHHs € TpaAulliiHUM, Horo nepeBaru OyJu HayKOBO J10-
BEJIeHi Ta HiKOJIM He MigaaBaaucs cyMHiBy. HalicygacHirnri
HayKOBi JOCiIXKEHHSI MEPEKOHIMBO MiITBEPIXKYIOTh, 110
MPUPOAHE BUTOMOBYBAaHHSI € €MMHUM 3aCOOOM TOIyBaH-
HsI, 110 3yMOBJIIOE YHIKaJbHWI BIJIMB Ha Oi0OJIOTIYHI Me-
XaHi3MU opraHi3My 1uTuHU [4, 5]. [pynHe BUTOMOBYBaHHS

BILUIMBAE Ha Pi3HOMAaHITHI (i3i0J0TiYHi mpolecH, Ha 3poc-
TaHHS ¥ PO3BUTOK AUTUHU. Komriiekc 6i010TivHO aKTUB-
HUX peYOBUH (TOPMOHIB, (PEPMEHTIB, pOCTOBUX YNHHUKIB)
IPYIHOIO MOJIOKA 3a0e3reuye (iziooriuHuii mepexin Bim
reMo- Ta aMHiOTPO(HOro 10 JIaKTOTPO(PHOro XapuyBaHH:I,
Peryjio€e MpoLecu acCUMIJISILIL Ta CUHTe3y OiJiKa, 3amobirae
MepeoOTSKeHHIO TinmoTajaMo-TinodizapHoi cucTeMu He-
MOBJISITH [5].

AprtepiaqbHa MPOTOKa — CyAWHHA KOMYHiKallis, 110
3’€IHY€E JIETEHEBY apTepilo Ta aOPTY i € OMHIEIO0 3 OCHOBHUX
(beTanbHUX HIYHTIB, SIKi 320€3IMe4YYI0Th [IUPKYJISIIiI0 KPOBi
B aHTeHaTaJlbHOMY Iiepiomi. Bimkpura aprepiaibHa Mpo-
toka (BAIl) — ¢izionoriune abo maroiaoriyHe He3aKPUTTS
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IIIyHTa B HOBOHApoIxKeHo1 AuTuHU [ 14]. BAII 3ycTpiyaeThb-
¢ B0,1-0,2 % goHOLIEHUX HOBOHAPOIKEHUX, alle Cepei-
H$I 3aXBOPIOBAHICTh Y HEJOHOLIEHUX HOBOHAPOIXKEHUX SIK
MiHiMyM y 5 pa3siB BuUlIlla i € 06epHEHO MPONOPLIHOI 10
recTaliifHoOro BiKy Ta MacH Tijla IUTUHM TIPU HAPOIKEHHI
[11]. BAIT nepcuctye B 20—40 % nepemyacHo HapOIKEHUX
niTeit mo 32 THKHIB rectalii Ta y 60 % HOBOHapOIKEHUX 3
recTauliiHuM BikoM 10 29 TrxxHiB [42, 45]. Sk HOpMasibHa
pe3unyanbHa ¢izionoriuHa ¢eraabHa KoMyHikailis BAIIL
XapakTepHa IIJid Maiike Bcix HoBoHapomkeHux. BAII 3a-
KPUBAETHCS (DYHKIIIOHATBHO MPOTSAroM Iepiuux 24—48
TOIMH >XMUTTSI. AHATOMiuHE 3aKpUTTS CIOCTEPiraeThes
MPOTSITOM TEPIIOTo TYXKHS. Xo4a y OJu3bKo 75 % HOBO-
HapOIKEeHUX, 1Ki MaloTh yHKIlioHytouy BAIT Ha MOMEHT
BUITMCKM 3i cTalioHapy, 1ieii 1edeKT CIIOHTaHHO 3aKpUBa-
€THCS TIPOTSITOM TIEPIIIOTO POKY KUTTSI.

Ilepcuctenuito BAIl moB’sa3yioTh 3 IOpPYIIEHHSIM
XapuyoBOi TOJIEPAHTHOCTI, PO3BUTKOM HEKPOTHU3YIOUOTO
€HTEPOKOJIITY, METa0OIIYHOr0 alua03y, HUPKOBOI HEIO-
CTATHOCTI, BHYTPILIHBbOILJIYHOUYKOBUM KPOBOBWJIMBOM,
MEPUBEHTPUKYJISIPHOIO  JICHKOMAJISIIIED,  JIETEHEBOIO
KpPOBOTEUEI0, TSKKHMM TMepediroM pecrnipaTopHOTro Auc-
tpec-cunapomy (PIAC), mBuaimmM po3BUTKOM OpPOHXO-
nereHeBoi nucrasii (BJI/1), petnHonaTieo, mopyueHHIM
HEPBOBO-TICUXIYHOTO PO3BUTKY Ta B 4—7 pasiB MiJBUILE-
HUM pU3UKOM cMmeprTi [7, 12, 14, 48].

IynTyBanHs kposi uepe3 BAII minTpumyeTbcst Bruin-
BOM HU3bKOTO PiBHSI KUCHEBOTO TUCKY KPOBi Ta TiIBUILIE-
HOTO PiBHSI aIeHO3MHY i IIPOCTAHOIAIB, B OCHOBHOMY IIPO-
crarnanauny E2 (PGE2) ta npoctauukiiny. [IpoctaHoinu
MPOAYKYIOTbCS TUIALIEHTOIO Ta HE BUIUISIOTHCS Yepe3 Jie-
reHi mioaa. Y MmocTHaTaJbHOMY Iepiofli CIIOCTePiraloThes
MiIBUIIIEHHSI TUCKY CUCTEMHOTO KPOBOTOKY, IMOCTYIOBE
3HMXKEHHSI TUCKY B CyIMHaX JIeTeHb, MiJIBUIIEHHS KUC-
HEBOT'O TUCKY KPOBi, 3HUXKEHHSI PiBHSI TIPOCTaTIaHANHIB.
Tabn. 1 BimoOpaxkae akTopu, IO CHPUSIOTH 3aKPUTTIO
BAII, i maToyoriyHi craHu, SIKi MOXYTb IT€pEIIKOIKATHI
oMy mpotiecy [26, 38].

3akputtss BAIl mpuluiBuAIIyioTh Ba30KOHCTPUKTOPU
(eHmoTeniH-1, KaTexonaMiHU, CKOPOT/IMBI MPOCTAHOIIN),
aKTMBi3allisl iOHHUX KaHaJiB, TPOMOOLMTIB, Mopdoyo-
riyHa 3pimicTh, CIPUATIMBA T€HETUYHA CXMJIBHICTH [26].
BonHovac mopatkoBUMU (paKTopaMu, 110 CIPUSIIOTH ITijl-
TpuMmaHHI0 BAITI, €: migBuiieHa 4yTIMBIiCTb 10 Ba3oauIa-
TalilfHOTO BILIMBY IpocTamiaHauHy E2 Ta okcumy azory,
TOHIIIA CTPYKTYpa CTiHOK MPOTOKHU, PAaHHSI HEJOCTATHICTh
HaJHUPHUKIB, HOPYIIEHHS (QYHKIIii TpoMOOINUTIB [32].

OCHOBHUM KOHCEPBATUBHUM IIUISIXOM JIiIKyBaHHSI
BAII e ¢dapmaxosoriyHe iHTriOyBaHHSI CMHTE3y IIPOCTa-
MIAHAMHIB, 110 MPU3BOAUTH M0 KOHCTPUKIILI IMPOTOKU
[18]. HecrepoinHi nporusananbHi npenapatu (HIT3IT),
a came iHIOMeTalluH, i0ynpodeH, mapaueTamMos CbOroIHi
BUKOPUCTOBYIOThCS JIJIsSI KOHCEPBAaTUBHOTO 3aKpUTTsI BATT
[13, 14, 22, 38, 52, 58]. Cepen mpoaHajizoBaHUX JliTepa-
TYPHUX JKepes iHIIMUX MaTOTeHETUYHUX PEKOMEH0Ba-
HUX KOHCEPBATUBHUX O€3MeYHUX HIsIXiB JlikyBaHHsT BATT
HaMM He 3HaimeHo. Y IOCTYIIHIM HayKOBil JiTeparypi
(6a3u manux Scopus, Web of Science, MedLine, PubMed,
Google Scholar, CyberLeninka, PIHII) namu He 3Haiine-
HO TaKOX HayKOBHUX POOIT, 1110 MPUCBSIYEHI TOCTiIKEHHIM

3aJIeXKHOCTI IBUAKOCTI 3aKkpuTTs BAII Big Tumy Buromo-
BYBaHHSI.

Merta aociIzKeHHs: BCTAHOBUTH BIUIMB TPYIHOTO BHU-
rOJIOBYBaHHSI Ha 3aKPUTTS BiIKPUTOI apTepiaibHOT ITPOTO-
KU B HEIOHOIIEHUX HOBOHAPOIKEHUX JIiTEH.

MarTtepiaAn Ta meToamn

e mocnimxeHHs € (parMeHTOM HayKOBO-IOCJiZHOI
po6otu «[IporHo3yBaHHSI PO3BUTKY IUTSYMX 3aXBOPIO-
BaHb, acolliloBaHUX 3 IMBiNi3amieo» (No nepkpeecrpartii
0120U101324) xadenpu nemiaTpii 1 Ta MEIMYHOI TEHETUKI
JIHIMPOBCHKOTO Iep>KaBHOTO MEAMYHOIO YHiBEpCUTETY. Y
paMKax TOCTiI>KEHHSI TPOBOJMBCS PETPOCTIEKTUBHUIA aHa-
JIi3 icCTOpiii XBOpOoOU MepeayacHO HApPOMXKEHUX MiTel, siKi
OTPUMYBAIM JIIKyBaHHS Y BiIAiJI€HHI IJIS MOCTIHTEHCHUB-
HOTO JIOTJISIY Ta BUXOMKYBaHHSI HOBOHapoxkeHnx Komy-
HaJIBHOTO TANPUEMCTBA «/IHIMPONETPOBCHKUI 00JIaCHU
repuHaTaIbHUMI LEeHTp 3i cTanioHapom» JIOP ta BignineHHi
IIUISI HEOHOIIEHUX HOBOHApoxkeHUX KoMmyHanbHOTO He-
KOMepIIiiiHOro mignpueMcTBa «MichKa GaraTompodinbHa
KJIiHIYHA JiKapHs MaTepi Ta AMTUHU iM. ipod. M.D. Pyn-
HeBa» JIOP y 2020—2021 pokax. byio npoananizoano 300
icTopiii xBopoou. Hamu Oyio BuaijieHi ABi Tpynu MOpiB-
HSIHHS: Tlepuia rpyrna, OCHOBHa — HEIOHOILIEHI HOBOHa-
POIKEHi, SIKi TOMyBaIUCh TPYIHUM MOJIOKOM Bipa3y Micst
HapomxkeHHs (102 nuTrHM); Apyra Tpyra, KOHTpOJIbHA —
HE/IOHOIIIeHi HOBOHAPO/KEHI, SIKi SIK Teplle eHTepabHe
roAyBaHHsI oTpuMau cymim (198 miteir).

Kputepisimu BKiIroueHHS OynIM: TeCTalliiHWIA BiK He-
MOBJISIT A0 37 TWXKHIB, mepeOyBaHHSI Ha CTalliOHAPHOMY
JiKyBaHHI B HeoHaTaJbHOMY BimgmiieHHi. Kpurtepisimu
BUKJIIOUEHHS OyJIM: TrecTallilHMii BiK HOBOHApPOIKEHUX
Oisbllie HixX 37 TUXKHIB, IyKe TSDKKUI KITHIYHUM CTaH HO-
BOHapoKeHUX. CTaTUCTUYHY 0OpOOKY pe3yJIbTaTiB 3iii-
CHEHO 3a JOTIOMOTOI0 MMPOTrpaMHOTO MPOAYKTY Statistica 6. 1
(StatSoftlInc., cepiiinuit No AGAR909E415822FA). Ananis
OTPUMAaHMX JAHUX 3 OIIHKOIO CTATMCTUYHOI BipOTiZHOCTI
BiIMiHHOCTE! MPOBEIEHO 3a JOMTOMOTOI0 TTapaMeTPUIHUX
i HermapaMeTpMYHUX METOMAIB CTaTUCTUKU. 32 YMOB HOP-
MaJIbHOTO PO3MOMiTYy KiTbKicHMX maHuX (kputepiit Illa-
mipo — Yinka) BUKOPUCTOBYBAIU CEPEIHIO apu(PMETUUHY
(M), ii ctanpapTHyY moxuoky (+ m), kputepiit CTblogeHTa
(t) s HezaneXXHUX BUOIPOK, MPU aHOPMAIbHOMY pPO3-
noaini — Meniany (Me) 3 MiXKBapTUJIbHUM DPO3MaxoM
(IQR 25 %; 75 %) Ta xpurepiit Manna — Yitni (U). s
XapaKTEePUCTUKH i TTOPiBHSIHHS BiTHOCHUX BEJIMYUH BUKO-
PUCTOBYBaJI MOKa3HUK YacToTy 3 moxuokoio (F £ m %),
kputepiit 3rogu IlipcoHa (?) Ta IBOCTOPOHHIN TOYHMIA
kputepiit imepa (TKD). OuiHKy 3B’SI3KiB MixX Pi3HUMU
¢akTopaMu MPOBOAMIN 3a KOe(dilliEHTOM paHIOBOI KOpe-
Jauii Criipmena (r). KpuTuuHe 3HaueHHsT piBHS cTaTHC-
TUYHOI 3HAUYYIIOCTI MPU MEePeBiplli yCiX HYJIbOBUX TillOTE3
npuiiHaTo piBHUM 0,05 (5 %).

PesyAbTaTi

AHai3z icropiit xBopobu mokasas, 1mo BAIT npu Bu-
muchi 3i cramioHapy Manu 44 OUTWHM, IO CTaHOBWIO
14,7 £ 2,0 % Bing nmpoanHanizoBaHux Bunaakis. BAIT cro-
crepiranacs y 8 (7,8 £ 2,7 %) miteit Ha rpyaIHOMY BUTOIO-
ByBaHHi Ta 'y 36 (18,2 £ 2,7 %) miteii, siKi OTpUMYyBaJIu Cy-
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Mmim (tabu. 2). Otxke, Bimcotok aireit 3 BAII Ha miTyayHOMYy
BUTOZOBYBaHHiI OyB y 2,3 pa3a BUIIC MOPIBHSIHO 3 JTiTbMU
Ha TpyaHOMY BUTonoByBaHHi (p = 0,017 3a KputepieM x2).

[lpu anaimisi icTopiii XBOpoOM HEIOHOIIEHUX KIIiHi-
KO-aHAaMHECTUYHI OCOOJMBOCTI JIiTel BIiIpi3HSINCH 3a
recTalliiHUM BiKOM, Macol TMPU HAPOKEHHi, IIJISIXOM
PO3POJIKEHHSI, HAsIBHICTIO eHTepasibHOI Tay3u. [1pore pe-
3yJbTaTU ITOHAIBIIOI CTATUCTUIHOI OOPOOKM CIIPOCTOBY-
I0Th HASIBHICTb CTATUCTUYHO 3HAYYIIIOTO 3B’ SI3KY MK LIUMU
xapakTepuctukamu i 3akpurtsaMm BAII (p > 0,05). OcHoBHi
XapaKTEePUCTUKU IPYTl TOCTiIKEHHsI HaBeleHi y Tab1. 2.

CTaTUCTUYHUI 3B’I30K 3 KJIiHIKO-aHAMHECTUYHUMU
(haxTopamu y niTeil Ha TPyTHOMY Ta IUTYYHOMY BUTOIOBY-
BaHHi BimoOpaxeHuii B Tab1. 3.

3a pesyabTaTaMy JOCTIIKEHHSI BCTAHOBJIEHO, IO
63,7 £ 2,8 % HemoHolIeHX HOBOHapomkeHux Maiau PIIC.
[Mpuyomy y giteit Ha mTydHoMy BurogoByBaHHi PIIC cro-
ctepiraBca y 1,6 pasadacrilire, HiX y IiTeil Ha rpyIHOMY BU -
ronoByBaHHi (72,7 + 3,2 % Bunankis nipotu 46,1 + 4,9 %,
p <0,001), Ta MaB OLTBII TSKKUI Tepedir. YacToTa po3Bu-
TKy auxanbHoi HemoctaTHOCTi 111 cTymens y miteit mpyroi
rpymu cranoBuia 25,8 + 3,1 %, y nepmriit — 12,7 £ 3,3 %
(p = 0,009). Po3BuTOK TUXaJIbHUX MOPYIIEHb CEPEAHBOTO
CTYNEHSI TSLKKOCTI CYTTEBO HE BiApi3HSBCS B 000X Ipymax
(p=0,742): 24,5 + 4,3 % B ocHOBHiii rpymi; 26,3 = 3,1 % —
B KOHTpOJbHil. Po3BuTok BJIJI TakoX BiporigHo yacriiie
(p=0,005) cioctepirascs y niTeit Ha IITYYHOMY BUTO/IOBY-
BaHHi — 26 (13,1 + 2,4 %) Bunankis npotu 3 (2,9 = 1,7 %).

Ta6nuus 1. Pakropu, ki BNanBaloTe Ha obnitepaduito BAI y nocTtHaTasnbHOMY nepioai
(Nemri A.M. Ta cniBaBT., 2014)

daKTopu, AKi cnpuaoTb o6aiTepauii

®daKTopH, AKi NepeLiKogKaloTb o6aiTepauii

MiABMLWEHHA apTepianbHOro TUCKY KucHio (Pao,)

linokcia

3HUKEHHS TUCKY B MafloMy KOJli KpoB0OGiry

MigBULLEHHS NereHeBoro TUCKY

SHWKEHHS PiBHA LMPKYNIOYMX NpocTarnaHanHIiB

MigBULWEHHS YYTIMBOCTI PeuenTopiB 40 Ba3ogunaTyovmx
npocTarnaHAanHiB Ta BiACYTHICTb 3BOPOTHOI perynsuii

3MEHLIEHHA eKcnpecii peLienTopiB 40 NpocTarnaHAMHIB

PignHa

Tabnunuys 2. 3aranbHa i KJliHiYHa xapakTepucTuka rpyn gitevi Ha rpyaHomy (FB)
Ta WTY4HOMY BUrofoByBaHHi (LLIB)

MoKasHUK 1-m?nr|:yi132)— e 2-ra(:‘pzr:|la9 8_) LB 3r||wai;|Ku:npi;:; si“s(upv;ui

[ecTauinHMM BiK, TUXHI, M £ m 33,1+0,3 31,9+0,2 0,001*
Maca Tina npw Hapo- XJTOMYUKH 1991,3+67,9 1768,0 £ 52,3 0,009*
oKeHHi, 1, M £ m niByaTKa 2033,2+ 76,3 1703,7 + 56,1 0,002*
OALL 1-wa xB, 6an, M £ m 5,85+0,16 576 £0,11 0,620%*
OALL 5-ta xB, 6an, M+ m 6,35+0,12 6,38 £ 0,09 0,856%*
OnepatusBHe pospomkeHHs (KP), n/F £ m % 40/39,2+4,8 106/53,5 £ 3,5 0,019

WBN, n/F+m % 7/69+t25 51/25,8+ 3,1 < 0,001
HeinBa3ueHa LB/, y T.4. CPAP, n/F £ m % 43/42,2+ 4,9 75/37,9+ 3,4 0,472

Mpumitkn: * — 3a kputepiem CToiogeHTa (t), B iHLuMX Bunaakax — 3a kpurepiem x2 ipcoxa; OALLl — ouiHiOBaH-
Hs1 3a wkasnoio Anrap; KP — kecapiB po3tuH; LLIBJ1 — wty4yHa BeHTUnsuisa nereHb, CPAP — fgoanaTtkoBui nocTiii-
HUWUA NO3UTUBHUI TUCK MOBITPS1 B ANXaJIbHUX LUJISIXaX.

Tabnuys 3. CTaTucTUYHWI 3B’I30K 3 KJliHIKO-aHaMHeCcTUYHUMU pakTopamu (Kputepivi CrniipmeHa)

3HauumicTb Kopenauii (p)

NMoKa3HuK
1-warpyna — B (n =102) 2-rarpyna — LB (n = 198)
[ecTauinHmm BiK 0,788 0,250
Maca Tina npv HapoKeHHi 0,669 0,223
OnepaTnBHE PO3POAXKEHHS (KEecapiB PO3THH) 0,109 0,316
Heo6xigHicTb B iHBa3usHin LWBJTy MIT 0,560 0,729
TpuBanictb iHBa3usHoi LLIBJI 0,905 0,070
Heo6xiaHicTb y CPAP 0,416 0,972
TpuBanictb CPAP 0,236 0,226
HasaBHicTb HeiHBa3vBHOI LLIBJI 0,208 0,541
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TlopiBHsibHMIA aHami3 3axBopioBaHocTi Ha BAII, PIAC,
BJIJ1 niteit Ha rpyIHOMY Ta IITYYHOMY BUTOJOBYBaHHi Ha-
BeIeHO Y TaoI. 4.

Taxki pe3yabraTd MOXJIMBO ITOSICHUTH OOMEXEHHSIM
MOXJIMBOCTEl TOAYBaHHSI IPyTHUM MOJIOKOM 3a HEoOXi-
HOCTI €HTepaJIbHOI TTay3M Yepe3 TSKKUIA CTaH Ta Mopylle-
HY XapuoBY TOJIEPAHTHICTb TUTUHU, TilOTaJIaKTilO MaTepi,
TSDKKICTh CTaHY MaTepi a0 IIpHUitoMOM Helo MEAUKAMEHTIB
(HampuKJan, aHTUTINEPTeH3UBHA, TPOTUCYIOMHA, aHTU-
MCUXOTUYHA Tepallisl), po3’€NHaHHs MaTepi Ta IMTUHU 3a
KUTTEBUMM MOKA3aHHSIMMU.

Y npoBeneHOMY NOCHiIKEHHI cepell 3’ICOBaHMX TTpU-
YMH MOYaTKy BBeACHHs cyminieit (n = 83) piaupyBanu ri-
MOTaJIaKTisl Ta TSKKWIM CTaH MaTepi ITicJIsl MOJIOTiB — pa3oM
cranoBum 49,4 + 5,5 % (puc. 1).

IIpyyomy B OJM3BKO TPETUHUW TaKUX BUIMAJKIB
(31,7 £ 7,3 %) matepi MOHOBJTIOBAJIM TPYIHE BUTOIOBY-
BaHHS TicJIs cTabinizalii crany Marepi Ta nutuHu. [licis
MOJIOTIB LIUISIXOM KecapeBOoro po3TuHy (n = 146) nuiue 40
(27,4 + 3,7 %) maTepiB MOYMHAIM TOLYBATH HOBOHAPO-
JKEHUX TPYIHUM MOJOKOM. [ly»Ke 4acTo BBEIEHHSI CyMillli
BiI3HAYAIOCH MICIsT 3aKiHYEHHST eHTepalibHOT Tay3u — y 80
3 90 Bunankis (88,9 £+ 3,3 %).

O6roBopeHHs

HesBaxaroun Ha akTHBHUII PO3BUTOK HEOHATOJIOTII,
npobiema BAII 3anuiiaeTbes akTyaabHOIO.

Ha BigMiHy Big BHYTpPILIHBOYTPOOHOTO CEpPEIOBMIIA,
Jle CUCTeMHUI CeplieBUil BUKU HAIXOAUTh MPAKTUYHO 3
000X IIIYHOYKIB, CUCTEMHUI MOCTHATAJIbBHUI KPOBOOOITr
3a0€3MeYy€eThCsl CKOPOUEHHSIM JIiBOTO I1IIyHouka. BAIT
MPU3BOJUTH 10 IIIYHTYBAHHS KPOBI 3/1iBa HAIIpaBo, pelup-
KYJISILil KpOBi B JereHeBOMY KpOBOOOIry, 30imMHIHHS CUC-
TeMHOTro KpoBoToKY. [laTtodizionoriuni ocodausocti BAIT
3ajiexaTh Bill po3MipiB i popmu BAII, BackysipHOi pe3uc-
TEHTHOCTI, XiMiYHUX MeIiaTopiB Ta PEOJOTIYHUX BIACTH-
BOCTE KPOBi, IEPENTOBHEHHS CYyAUHHOTO pycJia B MAJIOMY
KOJIi KpoB0ooOiry. TaKMM YMHOM, KJTiHiYHi 3MiHU OyIyTh 3a-
JIEXXATH BiJl BEIMYMHU IIYHTA 3JIiBa HAMPaBO, KapaiaJIbHOI
Ta JITeHEBOI Bi/IMOBI/i HA IIIYHTYBaHHS, BEJIMYMHU JiaCTO-
JIIYHOTO PEBEPCUBHOTO MOTOKY KPOBi B a0PTi, 110 € O3HA-
KOIO «00KpagaHHsI» CUCTEMHOTO KpOBOTOKY [23, 43].

Y HenoHOUIEHUX HOBOHAPOKEHUX IUTYHOUKU Ceplis
MEHIII CXWJIbHI 10 po3TsaryBaHHs. [ligBuIlleHHS KiHIIEBOrO
NiacTOJIIYHOTO TUCKY B JIiBOMY LLTYHOUKY Iipu BAII y He-
JIOHOIIIEHUX AiTell BiTOyBa€THCS MPU MEHILIOMY TepeBaH-

TaXXeHHi 00’€MOM, HiX Y JOHOLIEHUX. SIK pe3ysibrart, CIio-
cTepiraeTbes MiJIBUILIEHHS JIETEHEBOTO BEHO3HOTO TUCKY Ta
3aCTiil KpOBi B MaJioMy KOJIi KpOBOOOITY. Y mojajibIiomy 1ie
MIPU3BOAUTD OO KamisIpHOi (pinbkrpamii i TpaHccymanii pi-
NIUHU B IHTEPCTULLIl JIeTeHb SIK pe3yJbTaT MeperoBHEHHS
BEHO3HOTO pycJia, MiABUIIEHHS JIETEHEBOrO apTepialbHO-
ro TUCKY i TlepeBaXkaHHsI IITYHTYBaHHS B MiCLIsl KaITiIsIpHOT
dinwrpauii [17, 21]. Lli naTojoriyHi mpolecu Npu3BoasiTh
10 HEOOXiTHOCTi MOIOBXEHOI Ta OibII arpeCUBHOI BEHTH-
JISILIT JIETeHb, 1110 acolliloeThes 3 po3BuTKoM BJI/I. HasBHa
BAII migBuinye pu3uk jJereHeBoi KpoBoTedi [8]. Xoua He-
JIOHOIIIEHI HOBOHAPO/IKEHI MalOTh MilBUIIIEHUI CEPLIEBUI
BUKUJI, TTIOCTAYKTaIbHUI KPOBOTOK € 30iAHITUM 3a paxy-
HOK IIYHTYBaHHS 3JIiBa HarpaBo [45]. ¥V pesynbrati «00-
KpaJlaHHs» CUCTEMHOT'O KPOBOTOKY 3HUXXYETbCS CepLIEBUIA
BUKUI, 1110 IIPU3BOAUTD 0 MOPYIIeHHs nepdy3ii y BiTaab-
HUX OpraHax, Takux sIK MO30K, HUPKHU, KUIIeYHUK [14].

3’ficoBaHi NPUYMHM NOYATKY WITYYHOrO BUrOAOBYBaHHS

0O lFinoranakTis/TAKKKUI CTaH maTepi

m [MopyLeHHs Xap4yoBOi TONEPAHTHOCTI
o MaTu He o6CcTexeHa

u B/

i Mpuiom MegnKameHTiB

@ Pe3yc-KOHPNIKT

:: BigmoBa matepu

PucyHok 1. 3’acoBaHi npuynHy no4yaTky LUTY4YHOro
BUronoBYBaHHS MicJisi HAPOA)XEHHSI HEMOBJISITU

Ta6nuus 4. MNopisHanbHMIT aHani3 3axsopioBaHocTi Ha BAI, PAC, BJ14 niteii Ha rpyaHomMy
Ta WTYYHOMY BUrogoByBaHHi (abc./F+m %)

_ 1-warpyna —I'B 2-rarpyna — LWIB 3HauyumicTb pi3HULI

3axBoploBaHHA Bcboro (n = 300) (n=102) (n = 198) MK rpynamu (p)
BAN 44/14,7 +2,0 8/78+27 36/18,2+ 2,7 0,017
PAC: 191/63,7+2,8 47/46,1+ 4,9 144/72,7 + 3,2 < 0,001

— AH | 49/16,3+2,1 9/88+28 40/20,2+2,9 0,012

— AH 1l 77/25,7+25 25/24,5 + 4,3 52/26,3+ 3,1 0,742

— aH 1l 64/21,3+2,4 13/12,7 + 3,3 51/25,8+ 3,1 0,009

— AH IV 1/0,3+0,3 - 1/0,5+0,5 1,00*
BN 29/9,7+£1,7 3/29+1,7 26/13,1+2,4 0,005

Mpumitka: * — 3a kputepiem TK®, B iHLuMX BUNagkax — 3a kpurepiem y? MipcoHa.
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IcHyOTh KOHCepBaTUBHI Ta iHBa3WMBHI IUISIXU JIiKYy-
BaHHs BAII. XipypriuHe JgikyBaHHS ITOB’I3yIOTh 3 BUILIOIO
CMEPTHICTIO HEMOBJISIT TMOPIiBHSIHO 3 KOHCEPBATMBHUMM
MmeTomamu [42]. Ha choromHi OCHOBHMM KOHCEPBAaTHB-
HUM HUISIXOM JIiKyBaHHS Ta npodinakruku BAIT € dap-
MaKOJIOTiYHe iHTiOyBaHHSI CUHTE3y TMPOCTaTJaHINHIB, 110
MNPU3BOAUTH 10 KOHCTpUKIIi rmpotoku [18]. Hectepoinhi
OpoTU3amajbHi Ipemnapatu (iHmoMeramuH, iOympodeH,
rapaneTamMmosi) akTUBHO BUKOPUCTOBYIOThCS IS KOHCEP-
BaTuBHOrO 3akputTs BAII [13, 14, 22, 38, 52, 58].

ITinTpumka ¢ynkuionywoudoi BAII 3ailicHIOETCS yepe3
BIUIMB LIMPKYJIIOIOUUX MPOCTarjJaHANHIB, $IKi TPOAYKY-
IOThCS 3 apaxiJIOHOBOI KUCJIOTH 32 JIOTIOMOT010 KOMIUIEKCY
npocraraaHauH-H2-cuHTetasu. Lleit KoMmruieke ckiama-
€Tbcs i3 pparmeHTiB 3 1ukiI00KkcureHasow (LIOT') ta me-
pokcumaaszoto (ITOJ).

IngomeranmH Ta i0ynmpodeH — HecelIeKTUBHI iHTi0i-
Topu LIOI, axi mil0Th HIJISIXOM IIPUTHIYEHHS MPOIYKIIii
MIpOoCTarjaHAWHIB i3 BUIbHOI apaXiTOHOBOI KUCIOTU. Alle-
TamiHodeH npurHiuye ¢gparmeHT [1O]] Ta mepemikomKae
nepetBopeHHIo InpocrarnanauHy G2 (PGG2) y mpocra-
manaud H2 (PGH2). Yci Tpu MeaukamMeHTH 3HUXKYIOTh
piBenb PGE2, npocrarnanauny 12 (PGI2), Tpombokcany
i cipustioTh 3akputTio BAIT [8, 27].

Heb6axanumu edexramu npu BukopuctanHi HIT3I1
MOXYTb OYTH OJIiTypisl, TimepKpeaTuHiHeMisl, TiloHaTpi-
€eMmisi, rinepOinipyOiHeMist, MiABUILEHHS PiBHSI MEYiHKO-
BUX €H3MMIB, TPOMOOIIMTOIIEHisI Ta MocjabjeHHsI arpe-
ramii TpomOonuriB, KpoBoreua IIKT, mepudepuuna ta
HepebpaabHa Ba30KOHCTPHUKILiSI, 30iMHIHHS KPOBOTOKY
BHyTpilnHiX opraniB. KpiM Toro, mpusHayeHHss HII3I1
MPOTUIOKAa3aHe TMpPU TOCTPiii HUPKOBI HemocTaTHOC-
Ti, BHYTPIilLIHbOYEPEITHOMY KpPOBOBWJIMBI, IOPYIIEHHSX
KT, rpomboumTornenii [22, 40, 56]. B omHoMy 3 ory6ti-
koBaHux gociimkeHb E. Okulu Ta cniBaBT. (2020) BKa3y-
€TbCS, 1110 CMEPTHICTh HEAOHOIIEHUX HEMOBJIST, SIKi He
oTpuMyBau JiKyBaHH Iipu BAII, Oyira HaBiTh MEHIIIOIO,
HIX cepell TUX, KOTo JIKyBaJ MeIukKaMeHTo3Ho [41]. Ha
ChOTOJHI MUTaHHs Teparii Ta mpodinaktuku BAII 3a-
JIIIAETHCS TUCKYTaOeIbHUM, OCOOJIMBO 3 OIJISIAY Ha Te,
o B 6;u3bko 30 % rmboko HemoHolleHUX miteit BATT
3aKPUBAETHCSI CTIOHTAHHO HAMPUKIiHII TEPIIOro THXKHS
xuttd [S51].

[IpoananizoBaHi JiTepaTypHi JXepesa CBimyaTh MpPoO
3HMKeHHs pu3uKy yckinanHeHb PIC ta po3sutky BJIJI y
HiTeil Ha TpyIHOMY BUTOIOBYBaHHi [25, 47, 61]. 3HIXKeH-
HSI HEOOXiMHOCTI B KMCHEBIM ITiATPUMIIi Ta OCTIilfHE TIJIaTO
BMCOKOTO TIapIliaIbHOr0 KUCHEBOTO TUCKY KPOBi TaKOX
CTUMYJTIOIOTh paHHE 3akputts BAIT [26, 38].

MikpoPHK 3HalineHi B eKcTpaleaioasapHUX piauHax
JIIONMHU: TUIa3Mi, CJIMHi, cedyi, ClIb03aX, TPyIHOMY MO-
noui [24, 30]. ¥ xinouomy rpyasHomy moJoui MikpoPHK
MiCTUTBCSl B eKcTpauemoisipuux Besukyiaax (EB). Mi-
kpoPHK — wmani Hekonmywoui monekynmun PHK mosxku-
HOIO 21—23 HyKJIEOTHAM, W0 PeryiIioloTh EeKCIIPECiio
TeHiB Ha TOCTTpaHCKpuIliitHOMY piBHi muisixom PHK-
inTepdepenuii [3, 15, 29, 33, 53]. Bonu npuenHyoTbcs
0 KoMIuieMeHTapHuX aiissHoK MaTtpryHoi PHK (MPHK),
MPUTHIUYIOTh TPAHCIISALI0 GijKa Ta/abo iHIYKYIOTh aerpa-
nauiro MPHK [10]. Perynsuis ekcripecii MPHK mikpoPHK

yacTo € crneuudivyHo0 ST KJIITUHU/OpraHa; BUCOKO 3a-
JIexKHa BiJl cTpecy Ta MeTaboJIiYHOTO CTaHy opraHiamy [19].
Takum umHoMm, MikpoPHK BrimBaroTh Ha izionoriuni
MPOLIECH, Y TOMY YUCi TuepeHIliloBaHHS KJIITUH, aror-
TO3, HeliporeHes, po3BUTOK CEPLIEBOrO M’si3a, mposidepa-
11if0 KJIITWH, iMyHHY Bi/IMIOBi/lb, BUBIIbHEHHSI MeiaTOPiB
3ananeHHs |9, 10].

Mem6pana EB 3axumae mikpoPHK Bin pyiiHyBaHHS
B LIJTYHKOBO-KUIIIKOBOMY TPaKTi HEMOBJISITH i, TAKUM UM -
HOM, JIa€ 3MOTY IOCSITU TapreTHUX KJIITUHHUX TeHiB [59,
62]. Tporte Ha KiabKicTh EB B rpymIHOMY MOJIOLI HEraTHB-
HO BILIMBAIOTh: LIEHTpUGYTYBaHHS, YAbTPa3ByK Ta MiKpoO-
xBuii [28]. INacTepusalliss He 3MiHIOE €K30COMaJIbHY aK-
TUBHICTb TPYIHOTO MoJIOKa [44], y TOI Yac sIK KUIT SITIHHSI
cnpusie aerpanaiii MikpoPHK EB [34]. 3rinHo 3 moci-
mxeHHsamu J.M. Vélez-Ixta ta criBaBt. (2022), y rpyaHo-
My Mojowi ekcrpecis MikpoPHK naGaraTo Buima, HixX y
cymimax [60].

V nocnimxenHi M. Rubio ta ciBaBT. (2018) y rpynHOMY
MOJIOI MaTepiB yepe3 24—72 TOAUHU TC/IsT HAPOIKEHHS
IUTUHU CIIOoCcTepiragach HaibiIbiIa KiibKicTh MikpoPHK
ponvHu miR-200 (hsa-miR-200b-3p, hsa-miR-200a-3p,
hsa-miR-200c-3p) [49]. MikpoPHK pomunnu miR-200
BIUIMBAIOTh HAa TapreTHi reHM, SIKi 3aJlydeHi A0 IMpoliecy
npoaykuii Ta aii PGE2, 3okpema reHu dochoninazu C
(PLC) Tta dpocdominazu C ramma 1 (PLCG1). Takum un-
HoM, 1i MiKpoPHK acomiioioTbcst 3i 3HMKEHHSIM DPiBHS
PGE2 (37, 57].

YV npoTuiaexHicTh LIbOMY HM3Ka JAOCIiIKeHb JOBOASATh
npsiMuid 3B’s130K MiR-21 3 akymyJsniero Ta miABUIEHUM
piBuem PLE2 [31, 36]. MiR-21 Buminsinch y 3Ha4HO MEH-
LI KiJIbKOCTi 3 MOJIOKA MaTepiB, sIKi HApOAWIU 10 72 TO-
nuH [44]. TakuM YMHOM, MOXJIMBO 3pOOUTH TIPUITYILIEHHS
PO MOAYJIIOKYMI TmacTuuHuil BruimB MikpoPHK rpyn-
Horo MoJioka Ha piBeHb PLE?2 3asiexxHo Bin HasiBHOI moTpe-
OU HEMOBJISTH.

Hamri pesynbsratu Ta jitepaTypHi OaHi CBim4aTb IIPO
MOXJIMBUI aHTUMPOCTAIJIAHAMHOBUN e(deKT TpyaHOTO
MOJIOKA B Mepiii 24—72 ronvHu IIic/si HapOIXKEHHs He-
MOBJISITHU.

OTxe, TpyaHEe MOJIOKO € JIKepejoM MOTalliiHUX Mi-
kpoPHK, 3o0kpema miR-200, 1mo B Oinbliiii KiJbKOCTi
MpeACTaBIeHi caMe B MOJIO3MBI Ta PaHHBOMY TI'PYIHOMY
MOJIOIi, CHpUsIOTh 3HMXeHHIO piBHS PGE2 mpupon-
HUM ILJISIXOM Ta BYacHoMy 3akputTio BAII. Perymorounii
edext MikpoPHK rpymHoro monoka BimOyBa€eThcst depes
3MiHYy sgKicHoro ckiany MikpoPHK rpynHoro monoxka B Toit
Y iHIIMI IIPOMIXKOK Yacy i BilmoBigae HassBHUM MOTpedam
TATUHU.

BucHoBkM

1. BuronoByBaHHSI TPyJHUM MOJIOKOM 3 TEPLIMX JHIB
KUTTS CIIPUSIE 3aKPUTTIO apTepiaJbHOI MPOTOKMU y HEI0-
HOILIEHUX JIiTeH.

2. Y HeIOoHOIIEHUX HEMOBJIST, SIKi BUTOIOBYIOTHCS
IPYIHAM MOJIOKOM, BiI3HAYA€THCS OUNBII CHPUSITIMBUL
repedir pecIipaToOpHOTO IUCTPEC-CUHAPOMY.

KonduikTr inTepeciB. ABTOp 3asiBjIslE MPO BiACYTHICTh
KOHQJIIKTY iHTepeCiB IMpU MiATOTOBILI JaHOI CTATTi.
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Breastfeeding impact on patent ductus arteriosus closure in preterm newborns

Abstract. Background. Patent ductus arteriosus (PDA) is a seri-
ous problem in clinical neonatology and pediatrics. Today treat-
ment of PDA remains debatable because of high risk of compli-
cations with medical and invasive treatment. The purpose of the
study was to determine the dependence of PDA closure on the type
of feeding the newborn. Materials and methods. We have made
a retrospective analysis of 300 case histories of children in neo-
natal units. We selected two comparison groups: the main group
consisted of breastfed babies born at 37 weeks gestation (n = 102);
controls — preterm infants who received artificial feeding since
birth (n = 198). Results. At discharge from the hospital, 44
(14.7 £ 2.0 %) children had PDA (p < 0.05). The percentage of in-
fants on artificial feeding with PDA was 2.3 times higher compared
to breastfed babies: 18.2 £ 2.7 % versus 7.8 £ 2.7 % (p = 0.017 by
%’ test). Respiratory distress syndrome was more common in the

control group as well: 72.7 £+ 3.2 % versus 46.1 £4.9 % (p < 0.001).
Additionally, the group of formula-fed children more often had
severe complications of respiratory distress syndrome: respiratory
failure type 111 — 25.8 = 3.1 % versus12.7 = 3.3 % (p = 0.009);
development of bronchopulmonary dysplasia — 13.1 £ 2.4 %
versus 2.9 + 1.7 % (p = 0.005). The need for invasive mechanical
ventilation in the intensive care unit was observed much less often
in breastfed children. Moreover, the level of respiratory disorders
(type I respiratory failure) in both groups differed insignificantly
(p =0.742): 24.5 £ 4.3 % in the main group and 26.3 + 3.1 % in
controls. Conclusions. Breastfeeding from the first days of life con-
tributes to the closure of the ductus arteriosus and the favorable
course of respiratory distress syndrome in premature babies.
Keywords: patent ductus arteriosus; premature infants; breast-
feeding; newborns; breast milk; miRNA
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AHIMPOBCHKNM AEPIKABHUN MEANYHNA YHIBEPCUTET, M. AHIMNPO, YKpaiHa

OCO6GAUBOCTI peaKL,i OPraHiamy Airen
3 OHKOAOTYHMMM 30XBOPIOBAHHSIMM
NP BHYTPILUHbOBEHHIU aHecTesii 3 Npono¢dpoAOM

Pestome. Axmyaavnicmo. Xipypeis € 00num 3 napixcuux kamenie aikysauus paxy. OcmanHiM 4acom momanbHa éHy-
mpiwnvosenna anecmesis (TBA) npu onkonoeiunux onepauyisx cmae 6inbul NONYAAPHO MA NPAKMUYHOK BHACAIO0K
Kinbkox ocHosHux npuuun. OOHAK 8aNCAUBO OYIHUMU A0ANMAYIUHI peaKyii opeanizmy y oimeil, AKuUmM npoeoosms Xi-
pypeiure AiKyeanHs ma anecmesito. Mema 00CAIOHCEHHA: UGUUMU KOMNEHCAMOPHO-A0aNMAYiiHI MEXAHIZMU Y 810~
noeiob Ha Xipypeiunuii ma anecmesionoeiunuil cmpec, adekeamuicms TBA y dimeil 3 onK0A02TMHUMU 3AX60PHOBAHHAMU
UIAAXOM OYIHKU PIGHS 20DMOHI6 cmpecy ma noKa3HUKie éapiabeavhocmi cepuesozo pummy. Mamepiaau ma memoou.
Obcmednceni 23 dumunu 3 oHkon02iuHor hamoanoeicio gikom 10,68 £ 4,51 poky (nepwa epyna), a makosc 27 dimeil,
AKI onepyeanucs 3 npueody Marux mpasmamonoeiuHux npudun, eikom 9,30 = 3,85 poky (dpyea epyna). Onepamusne
6MpYMaHHs 0imam 000x 06CmedNceHUx epyn BUKOHY8ANOCA NI0 MOMAAbHON 6HYMPIUHbOBEHHOW AHECME3IE0 3 NPONno-
@onom. Pesyabmamu. Boce na dpyeomy emani cnocmepexcenns y 100 % nauicumie nepuioi epynu 6io3Ha4anocs i-
pocione 3nuxceHHs pieHs cucmoniunozo mucky. Illooo mpasmamonoeiunux xeopux, mo na mai TBA minvku y 92,59 %
nayieHmie Ha Opy2oMy emani cCnoCmepieanocs 3HUNCCHHsL PIGHS CUCMOAIMHO20 MUCKY, w0 npodoscysanociy 77,77 %
nayienmie i Ha mpemvomy emani. AHAAI3YIOHU NOKA3HUKU 6apiabeabHOCmi cepyeoeo pummy, Mu nobavuiu, ujo y
30,43 % nayienmis 3 OHKOA0IMHUMU 3AX80PIOGAHHAMU 8JICe HA OPYeOMY emani 00CAIONCeH ST CROCMePieanocs niogu-
wenHs pieHs y dianazoni eucokux wacmom HF. IlJodo nomyxchocmi cnekmpa LF, mo y norosunu nayicumie giomiva-
20¢8 11020 3HUMNCEHHS. Y 6cix obcmedcenux nayienmie 6yn0 niosuuieHHs pieHs kopmuszony. O0Hax y dimeli 3 OHK0A02IE0
niosuwenns 6yn0 6 2,8 pasza, a y mpasmamonociunux navieumie — y 4,4 paza. Ilpu uvomy euxioruii picensb Kopmu3ony
oye euwuil y dimeii 3 onkonoeicio. Bucnosku. Ilpogins peaxuiii na cmpec y dimeil i3 pakom 6i0pi3HAEmMbCs 6i0 MaKo-
20 y dimell i3 mpasmamonoeiunoro namonoeicto. Tomanvra éHympiuinb08eHHA aHecmesis 3 NPONOYoAOM NOKPAWUAA
pe3yabmamu onepamueHo2o NiKy8anHs NAUIEHMIB, NpUueHiUyOuU excmpemarvii cmpecogi peakuyii. Ilodasvuwi docai-
0iceHHs He0OXIOHI, w00 3po3ymMimu, K ONMUMIZY8amu MOOYAAYIIO CMPECOSUX PeaKyiil ma 3Halimu mouHi mapkepu o1s
ONMUMANLHOT MOOYAAYT.

KirouoBi cioBa: dimu; snympiwnvosenna anecmesis; onkonoziune 3ax60pioeanis,; cmpec

Bctyn

Pak € apyroro ta 4eTBepTOIO 3a YaCTOTOI MPUIMHOIO
cMepTi miTeir Mojoaimioro Biky [1, 2]. OmHak 3a ocTaHHi
KiJIbKa POKiB BWXKMBAHHS JiTeil MPU OHKOJOTIYHOMY 3a-
XBOPIOBAaHHI 3HAYHO 30i1bImI0cd i mepepuinye 80 % [3, 4].

Xipyprisi € OIHUM 3 HapiXXHUX KAMEHIB JIiKyBaHHS
paky. Ha croromni migpaxoBaHo, 1o Oinbine Hix 60 %
MAali€HTIB 3 PAaKOM MOTPEOYIOTh XipypriyHOTO BTPyYaHHS

3 BUAAJICHHS COJITHUX IMyXJauH [5]. MeTa XipypriqyHoi oH-
KOJIOTii moJisirae B TOMY, 1100 (Pi3MYHO BUOAIUTH SIKOMOTa
OibIIY YaCTUHY IyXJIMHU, HACKIbKHU 1I€ MOXJIUBO, 0e3-
neyHo. iTu, XBOpi Ha pak, MiAmarTbcs 0e31iui onepartiii
Ta MpoUEayp, 10 BUMAraloTh aHECTe3il: Mil Yac roctpoi
(hazu xBopoOU, y poKHU peMicii uyu 3a TepMiHaIbHOI CTafil
xBopoOu. HeBim’eMHUM eeMeHTOM Oe3MeYyHOro IIaHy
aHecTe3ii € BpaxyBaHHSI MIPSIMUX €(EeKTiB MyXJIMHU, TOK-
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CUYHMX e(deKTiB XiMio- Ta MPOMEHEBOI Teparlii, 0co0Ir-
BOCTEIi OrnepaTMBHOIO BTPYYaHHs, JiKapChbKOil B3aEMO/Il 3
XiMionpemnaparamu, 60JbOBUX CUHAPOMIB, ICUXOJIOTIYHO-
ro CTaTyCcy AUTUHMU.

iTh, SKUM TUTAaHYEThCS OTepallisl 3 BUIAJICHHS TTyX-
JINHU, MOXYTb MaTu MPoOJIeMH, 110 MOTipIIyIOTh Tiepedir
aHecTe3ii, ToMy BHUOip Hali0e3MeUHIIIOro BapiaHTa IIpoBe-
NeHHs OyJIe OCHOBHUM 3aBIaHHSIM JIJTsT aHecTe3ionora. Me-
TOIY 3araJibHOI aHeCTe3ii B OHKOJIOTi1 ITOBUHHI 60a3yBaTuCs
Ha MPUHIINII TOJiIKOMIIOHEHTHOCTI, 1110 3a0e3Ieuye B3a-
€MHE MOTEHIIiIIOBaHHS KOXHOIO KOMITIOHEHTA B MiHIiMaJlb-
HUX O03yBaHHSIX [7].

OcTaHHIM YacoM TOTaJlbHa BHYTPIlIHOBEHHA aHeCTe-
3is1 (TBA) mpu OHKOJIOTIUHUMX OMepalisix cTae Bce OLIbII
MOMYJISIPHOIO Ta MPAaKTUYHOI BHACIIIOK JTBOX OCHOBHMX
MPUYMH: TIONiMNIIeHi apMakKOKiHETHYHI Ta (apMaKoIu-
HaMi4yHi BJIaCTMBOCTI MpernapariB, TakKux sIK IMporodoi,
Ta HOBI OITiIOIOHI aHAJXBreTMKM KOPOTKOI Mii, Ipumat-
Hi U1 BHYTPIIIHBOBEHHOTO BBedeHHsS. HoBi KoHIemiii
(bapMaKOKiHETUYHOTO MOJEJIIOBaHHS y MOEAHAHHI 3 I0-
CSITHEHHSIMU B TaJly3i aBTOMaTM30BaHOi1 iH(Y3ii 103BOISI-
I0Th BUKOPHUCTOBYBaTU aJropuTMu iHQY3ii 3a LiJIbOBOIO
KOHLeHTpalli€ero. OcoONuBuUii iHTEpEC CTAHOBUTD CTYMiHb
Ypa3JMBOCTI TAaIliEHTa 3 OHKOJIOTIYHOIO TIaTOJIOTIEI0 B
rnepiorepaniiiHoMy IIepiofi BHACIIIOK BIUIMBY 3arajib-
Hoi aHecTe3ii (iHrass1iiiHI areHTH ab0 BHYTPIlIHLOBEHHA
aHecTe3is 3 mportogoom) [8].

VY Garatbox nociimkeHHsSX BuBYaBcs BIUIMB TBA Ta
JIETKMX areHTiB Ha 0e3pelMIMBHY BYDKMBAHICTh IPU PaKy
MOJIOYHOI 3aJ034, CTPaBOXOAY Ta HeAPiOHOKIITUHHOMY
paky JereHiB. 3aralbHU po3Mip BUOIpKK CTAaHOBUB 7866
nauieHTiB. [lopiBHIHO 3 iHraNsALIHOIO aHEeCTe3i€ BU-
kopuctaHHsi TBA Oysio noB’si3aHe 3 MOKpaIleHHsIM Oe3pe-
LIUJIVBHOI BUDKMBAHOCTI TIPY LIMX TUIAX paKky (00’ eqHaHUit
HR 0,78;95% 1 0,65—0,94; P<0,01) [9—12].

VY cBoemy mertaaHanisi Andrea Yap i3 criBaBT., po3IJisi-
HyBIIHN Oibine HiK 21 000 OHKOJIOTIYHUX XBOPHUX 3 JEKiIb-
KOMa TUTIaMM paKy i He3BaKaloud Ha HEOTHOPITHICTb JH-
3aiiHy JOCJIIKeHb Ta JaHWX, BKJIIOYAIOUM Pi3Hi TUIIM pPaKy,
3pOOMJIM BUCHOBOK, 1110 iCHYE 3B’SI30K MiX MOKpaIlEHHSIM
pe3y/abTaTiB paKky Ta BUKopructaHHsaM TBA Ha ocHOBI mmpomo-
oty MOpiBHSIHO 3 iHraNAIiitHO aHecTesiero [13].

[Mporoosi, MHUPOKO BUKOPUCTOBYBAHWI BHYTpIllI-
HBOBEHHUIA ceaTUBHUI TIperapaT KOPOTKOi [iii, TOCTYIIO-
BO TMIPUBEPHYB JI0 cebe yBary uepes MyXJIMHOMPUTHIUYIoUy
posib. Tak, Yajun Cao i3 criBaBT. moKaszaju, 1o mpornodoi
MIPUTHIYY€E Tpomidepallifo KITUH, IO MOXe BU3HAYUTU
oro BuOip I cemallii Mali€HTIB i3 pakoM IUIyHKa [14].
o Toro xx mpomnodoa MoxKe iHridyBaTH iHBa3i0, Mirpaiiio,
npoJiidepallilo emiTerialbHO-Me3eHTepialbHUX KIiTUH Y
MEYiHKOBOKJIITMHHIM KapLMHOMI, CIPUSIIOUM eKCIIpecil
miP-363 [15], a Takox mpuUTHiYyBaTH Mpoidepaliio, Mi-
rpailito KJIiTHH ocTteocapkoMu yepe3 Bick FOXO1/TUSC7,
perymoloun riepenady curdanis AKT/GSK3p [16].

IIporodora K aHeCTeTUK BiIOMUIA TaBHO i 3aCTOCOBY-
€TbCS IS IHAYKIIIT Ta MATPUMKY 3arajibHO1 aHecTesii. BiH
€ omHuM i3 KomroHeHTiB TBA i 3acTocoByeThCsI IIpH orre-
PaTUBHUX BTPYYAHHSX Pi3HOI CKJIATHOCTI.

Jlo3o3anexxHa OpanguKapis Ta apTepiajbHa TilOTeH3is
Mia yac HapKo3y MpoIrio¢oIoM BioMi JaBHO, ajie 100 iX

MeXaHi3MiB Hemae eauHoi qyMku [17, 18]. A iHmykuiitHa
J103a LbOTO aHECTeTUKA MPU3BOAUTH 10 3HUXEHHS apTe-
piaJbHOTO TUCKY Ta MepudepUIHOi CYyTUHHOI Pe3UCTEHT-
HocTi [19].

Mu 3Haemo, 110 Oyab-sIKi OTNepaTMBHI BTpyYaHHS €
CepiiO3HUM CTPECOM JJIsl OpraHi3My XBOPOTO Ta IO TPO-
¢inp peaxilii Ha CTpec y miTeil BiIpi3HSIETHCS Bill TAKOTO Y
nopocaux [20]. Xipypriudi cTpecoBi peakilii BUKINKAIOTh
0e31iu4 eHIOKPUHOJIOTIYHUX, META0OMIYHMUX Ta iMYHOJIO-
rYHMUX 3MiH y TAL€HTIB. ¥ 3B’SI3Ky 3 LIMM IOCJiIKEHHS
0iOXiMiYHMX MapKepiB CTpecy i Ha ChOTOAHI 3aJIUIIAETHCS
aKTYaJIbHUM, OCKiJIbKM HOTO pe3yJIbTaTU € OCHOBOIO ISt
00’eKTHUBI3alIil aJleKBaTHOCTI aHecTe3il Ta BUOOPY METOay
AHEeCTe310JIONYHOro 3a0e3MevyeHHs, 110 J03BOJIsIE 00Me-
SKUTH HIKIZUTUBY Mit0 XipypTivHOTO BTpYyYaHHS.

Hocnimxenns 1980-x pokiB mokaszanu, 110 ajeKBaTHa
aHecTe3iss 3HAaYHO TMOKpallua pe3yJbTaTh MeaiaTpuaHuX
XipypriyHuX MAali€HTiB, MMOCIA0JI0I0YM TOPMOHAIbHI pe-
aKllii cTpecy, BKa3yBaJIi Ha IIIKOAY HeaaeKBaTHOI aHeCTe3il
[21]. Bysno po3po06ieHO KOHLIEMi0, 10 HAJaHHSI aleKBaT-
HOI aHecTe3il meaiaTpMYHUM MalliEHTaM Ma€ BMpilllajabHe
3HAYEHHs U1 OCcJIa0JIeHHS peaklilii Ha CTpec i TOCATHEHHS
Halikpalux pe3yabTartiB [22, 23]. Ajie TiIbKU BEJUKi 103U
OITiOI/IiB MOXYTh 3MEHIIYBaTH peakilito Ha crpec. PiBHi
KOPTU30J1Y, aJipeHaliHy Ta HOpaJpeHaliHy Oy HaltMeHTIITi
y TPYIIi JiTeii, siKi OTpUMyBaJIu HailBuUIIly 103y (heHTaHiTy
[24]. OmHak BUKOPHUCTAaHHSI BUCOKUX 103 (DEeHTAHITY MPH-
3BOAUTH OO TSKKOTO ITiC/ISIONEpalliiiHOIO IIPUTHIYEHHS
nuxaHHs [25]. JliTy 3 rauOI1ioo aHecTe3ieo Maau caaldli
TOPMOHAaJIbHI CTPECOBI peakilii, 3MeHIIUIaCh KiJIbKiCTb BU-
MaJKiB Cercucy, MeTaboIivHOro allua03y, IMCEMiHOBAHOTO
BHYTPIllIHbOCYAMHHOTO 3rOPTaHHSI Ta MicjsionepauiitHux
cMepTeit.

CKJ1aga€eThCsl BpaXKeHHSI, 1110 OCHOBHUM KpHUTEpieEM, 3a
SIKUM OLIIHIOETbCS a/IeKBATHICTh aHeCTe3il, € JIMIIe oclia-
OJICHHS HeiiporopMOHaJIbHUX peakiliii. OgHaK Ha CbOTOOHI
He iCHYE JI0KAa30BOTO Ta Oe3MeYHOr0 METO/Y OIliIHKU peak-
1ii Ha cTpec Ha (DOHI 3arajabHOI aHeCTe3il, a MOKPAIIECHHSI
pe3yJbTaTiB JiKyBaHHs MalliEHTIB MOXe BU3HAuyaTHUCs Oa-
ratbMa (pakTopaMu. I 1ie He JuIle ageKkBaTHAa aHECTe3isd,
0CcO0JMBO B OHKOJIOTIYHUX XBOPUX. TaKUM YMHOM, OLIIHKA
TOPMOHAJIBHUX PeakKlliii Ha XipypriuyHuii cTpec, siKa € Mmo-
LIMPEHUM METOJIOM OLIIHKU CTYIIeHSI peakllii Ha cTpec, BCe
K TAaKM HE J1a€ TTOBHOI, (hpeHOTUITOBOI KapTHU. HeobxinHo
OLIIHIOBATU 3MiHM iHIIMX TapaMeTpiB, BUKJIMKaHI Xipyp-
TIYHUM CTPECOM i aHeCTe3i€l0.

Icnye GaraTo mocimimKeHb, IO CBiZ4aTh MPO iMyHO-
JIOTiIYHi 3MiHM, BUKJIMKaHI XipypriYyHUM CTpecoM. Xipyp-
rivyHa TpaBMa Ta aHECTe3isl BUKIMKAIOTh TPaH3UTOPHY
iMyHOCYIIpecilo, 110 MOXeE IiIBUIILYBaTU YYTJIUBICTb IO
iHdekLiii. Ane omucaHe TiciasionepaliiHe MigBUILICHHS
IL-6 y cupoBartiii 6yJ10 MponopiiiiHe BEAWIUHI Xipypriu-
Horo cTpecy [26].

BapiaGenbHicTs cepuieBoro putmy (BCP) ocraHHiM
4acoM BUKOPUCTOBYETHCSI TSl BABHAYEHHS TOHYCY Berera-
THUBHUX HEPBIB, HA IKUI BIUIMBAIOTh Pi3Hi cTpecH. Y CBOE-
My nociimkeHHi Takafumi Ushiyama i3 ciiBaBT. Tokasaiu,
1110 BUMipIOBaHHs BapiabeIbHOCTI CEpLEBOro PUTMY Y Tie-
pionepaliiiHoMy mepioai Majlo 3HaYHUI 3B’SI130K i3 Xipyp-
riuHuM ctpecoM [27]. OTpuMaHi pe3yabsTaTi CBiIYMIN, 110
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i BCP moxe HagaTu KOpUCHY iH(popMallilo 11010 Xipypriu-
HOTO CTpEcCY.

Ilo cTocyeTbest XipyprivHOro CTpecy B OHKOJIOTIYHMX
XBOPHUX, TO OaraTbMa aBTOpaMU PO3IJISIIAEThCS MOTO BILIUB
He TUJIBKM Ha aKTUBAllilo TirmodizapHO-aapeHaIoBOI CUC-
TeMM Ta 3amnajieHHs, a i1 Ha CIPUSHHS MeTacTa3yBaHHIO
myxiauau. CTpec, CIpUYMHEHUI OTepali€lo, € CHCTEMHUM
edeKToM, 110 BKIIIOYAE 3amajieHHs, illeMidHo-pernepdy-
3ilfHe IOIIKOIKEHHSI, aKTUBALil0 CUMIATAYHOI HEPBOBOI
CUCTEMU Ta MiABUIIEHUI BUKUI LIMTOKIHIB, 110 B LIJIOMY
3HAYHO 301IbLIYE PU3UK PELIUIMBY paKy [28].

IIpoBeneHe ropMoHaaIbHO-META0O0MIUHE AOCTIIKEHHS
y 150 miteii 3 HehpoOJIACTOMOIO Ta MyXJIMHAMM 3a04epe-
BUHHOTO TIPOCTOPY 3 METOIO BUSIBJIEHHSI OCOOJMBOCTEM
XipypriyHOro CTpecy B OHKOJOTIYHUX XBOPHUX AUTSIYOTO
BiKy MokKasajio, 1110 XipypriuHa TpaBMa BUKJIMKAE TileprJii-
KeMilo, TMOB’sI3aHy 3 BiTHOCHO HU3bKUM DiBHEM iHCYJIiHY
Ta ITiIBUIIEHOI0 KOHIIEHTPAIIIEI0 COMATOTPOITiHY B KPOBI.
BcraHoBeHO 3BOpOTHY KOpeJIAllilo MiX JI0- Ta iHTpaome-
pauifHUMKM 3HAYeHHSIMM OaraTboX TOpPMOHAJIbLHO-MeTa-
0O0IiYHMX MOKA3HUKIB. XipypriYHUii cTpec NPU3BOAUTD 10
LIMTOJTi3Y, KaTabomi3My OiJIKiB Ta TMOCUJIEHHS €HIOTEHHOT
iHTOKCHKAallil [29].

Takum unHOM, y JliTEpaTypi € AOCUTH OAraTo JOCTiIKEHb,
1110 MOKa3yoTh BIUIMB iHTpAOIIepalliifHOro CTpecy Ha 3Ha4Hi
TOPMOHAJIbHI Ta METa0OJIiuHI 3MiHU B OpraHi3Mi, sIKi MaloTh
iIMYHOMOJIYTIOIOUNI e(eKT, 10 MOXKe CIPUSATH PO3BUTKY
MeTacTasiB paKy. OgHaK Majio poOiT, SIKi OIiHIOIOTh aJanTa-
LiiiHI peakilii opraHi3my y miTeii 3 OHKOJIOTIYHOIO ITaTOIOri~
€10, SIKUM TIPOBOISTH XipypriuHe JiKyBaHHS Ta aHECTe3i0.

MeTta IOCTiIPKEHHS: BUBYUTU KOMITEHCATOPHO-aIall-
TaliliHi MeXaHi3MM y BiAMOBIiAb HA XipypriyHWi Ta aHec-
Te3i0J0TiYHUI cTpec, amekBaTHiCTb TBA y miteit 3 oH-
KOJIOTIYHMMM 3aXBOPIOBAHHSMU IIIJISIXOM OIIIHKU PiBHSI
ropmoHiB ctpecy, BCP, cryniens 3ananeHHs.

MaTepiaAn Ta MeToAmn

Hawmu 6ynu o6¢texeni 23 nutuHu Bikom 10,68 + 4,51
pOKy (mepiiia rpyna), siki HaaiiIuii aJist XipypriayHoro Jii-
KyBaHHSI OHKOJIOTiYHMX 3axBoproBaHb 10 KII «/IHimporme-
TPOBCHKa 00JIacHa AUTSYA KITiHiYHA JTikapHs» JJOP (rene-
pajibHUI TUPEKTOp — J.M.H., noueHT Onekciii BiacoB) y
nepion 2019—2021 pokis. Cepen aiteii epuioi rpyrnu, siki
Oynu Imim HarasmoMm, 15 xmomyukiB Ta 8 miB4aToK. Po3-
MO JiTeil 3 OHKOJIOTIYHOIO TATOJIOTIEI 3aJIeKHO Bif
OIEepaTMBHOIO BTPYYaHHS: JIAllapoOTOMisi Ta BUAAJIEHHS
YTBOPEHHST — 6, JlarmapoToMist Ta Giorcist yTBOpeHHST — 8,
TOPAaKOTOMisl Ta BUIAJIEHHSI YTBOPEHHSI — 1, TOpaKOTOMist
Ta Giomncist yrBopeHHs1 — 4, iHIi — 4.

[ OpiBHSTHHST AOCTIIXXYBaHUX MOKA3HUKIB MOMAT-
KOBO OyJ10 00CTEXEHO iHIITYy TpyIy MalieHTiB — 27 mitei,
nopiBHSHHUX 3a BikoM (9,30 * 3,85 poky). Im nnanysa-
Jlocsl OTepaTHBHE JIIKyBaHHSI 3 MPUBOAY TPaBMAaTOJIOTIu-
HOI TIaTOJIOTii, a came: BUIAJICHHS METaJIOKOHCTPYKIIil
(n = 16), TopakoriacTika (n = 5), BiIKpUTa pEroO3uLIist
(n=4), mactuka cyxoxuwuid (n = 5), inme (n = 2). Cepen
HUX OyJI0 22 XJIOMYMKM Ta 5 AiBYATOK. YCi IiTU BBaXKaJIMCS
YMOBHO 3[1I0POBUMMU.

OnepaTtuBHE BTpYyYaHHs JIiTIM 000X 00CTEXKEHUX TPYII
BUKOHYBAJIOCS Tif TOTAJbHOIO BHYTPIIlIHBOBEHHOIO aHeC-

Tesiero. B onepaittifiHiii, micis katerepusalii nepudepud-
HOI BEHH, YCiM XBOPMM TMPOBOJWIN BHYTPIlTHHOBEHHY
IIpeMeauKaIlilo.

Js iHgyKiil BUKOPUCTOBYBaIM IIpoIodol y mo3i
3 mMr/kT Ta eHTaHin — 2 MKT/KL. OCHOBHA aHecTe3isl 3a-
OesreuyBaiacs Oe3lepepBHUM BHYTPIlIHLOBEHHUM BBeE-
NIEHHSIM TIpornodojly 3a J0IOMOTrol0 Iepdy3iiiHOro Ha-
cocy «IHdy3omarCreiic» (B.Braun, Himeyuuna) y mosi
10—12 mr/kr/roa. [1pu npusHayeHHi peHTaHiTy OpiEHTY-
BaJIMCS HA O3HAKM aIcKBATHOCTI 3arajbHO1 aHecTe3ii. Mio-
penakcalito MiaTpuMyBaid OOJIOCHUM BBEIEHHSIM aTpa-
Kypiymy y no3i 0,2 Mr/Kr.

LlTyyHy BeHTWJISLIIO JieTeHb TijJ yac orepaiiii mpo-
BOIMIM B pexumi HopmoBeHTHIALIT (EtCO, = 36—-38 MM
PT.CT.) KHUCHEBO-TIOBITPsIHOIO cymimmno 3 FiO, —0,4 nap-
KO3HO-NIMXaJdbHUM amnapatoM «Leonbasic» (Heinen +
Lowenstein, HimeuunHa) mo HamiB3akpuTOMy KOHTYDY.

JIns1 OLiHKM CTaHy JiTel, CTYNeHsI BUPAXKEHOCTi Y HUX
3amaJIbHUX 3MiH, OCOOJIMBO OOYMOBIIEHMX MYXJIMHHUM
MPOIIECOM, a TAKOX iX KOMIIEHCATOPHO-aJanTalliiiHIX pe-
aKIliii Ha TepionepaliifHuil CTpeC MU BUKOPUCTOBYBAIU
HU3KY KIIiHiKO-1a00opaTOpHUX, 0iOXiMiYHMX Ta (DYHKIIiO-
HaJbHUX METOMiB 00CTeXXeHHs. YCi MOKa3HUKU KPOBi (re-
MOTJI00iH, KiJIbKiCTb €pUTPOLIUTIB, JEUKOIIUTIB Ta iX ¢hop-
MyJIa PO3MOLTY) DOCTiIKyBavcsl Ha aHatizaropi AE-600
(AnoHis).

[ToKa3HUKM TeMOAWHAMIKN KOHTPOJIOBAIUCH 3a J0-
nomoroo MoHitopa FOTAC-300 (Ykpaina). BuBuanucs
yacrtoTa cepiieBux ckopoueHb (UCC), apTepiabHUl TUCK
(AT), cucromiuauii (ATcucr), miactomiunuii (ATmiacT), ce-
penuiit (CAT), nyascoBuii Tuck (I1T). Hamani mpoBomus-
cs1 po3paxyHoK ynapHoro 06’emy (YO) 3a moaungikoBaHOO
dopmynoro o aiteit STARR 3 moganbiiyim po3paxyHKOM
XBUJIMHHOTO 00’eMy KpoBoobiry (XOK), 3araibHoro re-
pudepruyHoro cynuHHoro ornopy (3I1CO), a TakoxX piBHS
BunipodoByBaHoro crpecy (PBC) 3a dopmyroro, 3arnpo-
noHoBaHoto Illeiix-3ame. 3anucu enekTpokapaiorpaMu
(EKT) BukopMcCTOBYBaIuCs Uil pO3PaxXyHKy IapaMeTpiB
BapiabeIbHOCTI CepLIeBOrO0 PUTMY Y YacOBilf Ta 4acToT-
Hilt obnacTsax. XoarepiBebKi BxinHi gani EKI 3anucyBamu
MPOTATOM 5 XBWJIMH 3a JIOITIOMOTOI0 TPUKAHAJIBHOTO XOJI-
TepiBCHKOI0 MPUCTPOIO « MOHITOP eIeKTPOKapAiOCUTHAITIB
no6oBuiit SDM3». VYci 3anucu Oynu npoaHasli3oBaHi 3 BU-
KOpUCTaHHSIM TIporpamu Arnica (Bepcis 8.4.012, YkpaiHa).
3 MeToro BU3HAYEHHSI piBHS amanTailii abo ae3amarTariii
MUTUHU, SIKiii TTPOBOAMJIOCS] OTIepaTUBHE JIiKyBaHHS, KpiM
BU3HAYEHHS Y Hel MOXJIMBUX BEreTaTUBHUX peakiliii 0yso
OIIIHEHO i piBEeHb KOPTU3O0JTY Y TIIa3Mi.

CTaTUCTUYHUI aHali3 TIPOBOIWBCSA 3a JIOITOMOTOIO
craHgapTHOI mporpamu Statistica 6.1 (StatSoft Inc., cepiii-
Huit Homep AGAR909E415822FA). TlopiBHSIHHS MOKa3-
HMKiB ITPOBOAMIIOCS Ha IMOYATKY JiKYBaHHSI 32 TOITOMOTOIO
Kputepiro ManHa — YitHi. BinMiHHOCTI BBaXkaaucs Bipo-
rigHo 3Hauymumu npu p < 0,05.

Pe3yAbTaTH TO OOrOBOPEHHS

TpuBanicTh ONMEpaTMBHOTO BTPYYaHHST Y XBOPHX IEp-
moi i apyroi rpynu ctaHoBwia 3arajoM 60—80 XBWIMH.
Tinbku y 5 maui€eHTiB 3 OHKOJIOTI€I0 PiBEHb TeéMOIJIO0IHY
CBiTUMB TpO HasiBHiCTh aHeMii 1—2-ro crymens. IIpote
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3arajioM y rpymi BiH craHoBus 129,29 + 15,79 r/n1. Voro
NMHaMiKa B IicjasionepaliiiHoMy Mepiofi cBiquuia mpo iH-
TpaonepauiifHy KpOBOBTPATY, 1110 [TOB’S3aHO 3 0COOIMBOC-
TSIMA OHKOJIOTIYHUX OIlepalliii, ajie 1oro 3HUKEHHS OyJI0
He kputnaHuM (121,61 £ 16,08 /).

OcobnuBHMiA iHTEpPEC CTAHOBUJIY TeMOIMHAMIYHI ITOKa3-
HUKMY TIePIIOoi TPYNY Ta TPYNU NOPiBHSIHHA, a TakoxX BCP,
mo Oyau MapKepaMu cTpecy y miteil. Tak, omiHIOBaHHS
IUHAMIKHA CHCTOJIIYHOTO apTepiaibHOIO THUCKY MAlliEHTIB
MepIIoi TPyNu 3a JOIIOMOroio Kpurepito BinkokcoHa 1mo-
KazaJjio, 110 BXe Ha Ipyromy eTari criocrepexxeHus y 100 %
MAali€HTIB L€l Ipyny Big3Hayagocs BiporiagHe 3HaUHe 3HU-
JKEHHSI piBHSI CUCTOJIIYHOTO TUCKY (p-value = 1,429¢-05) —
105,0 mm pr.cT. (IKP 98,5—119,0). IimoteH3ist BimMiuanacst
y 73,91 % matieHTiB 111e i Ha TPETHOMY €Talli, MeiaHa To-
KasHuka craHosmia 106,0 mm pr.cr. (IKP 101,0—115,5)
(Tabm. 1).

Ilomo TpaBMaToMOTIiYHMX XBOpUX, Ha Tii TBA nuie y
92,59 % manuieHTiB 1€l TPyNY Ha IPYroMy eTalli CIocTepi-
rajaocsl 3HV>KEHHSI piBHS CUCTOIIYHOro TUCKY — 107,0 MM
pr.ct. (IKP 100,0—119,0, p-value = 5,698e-06), 1110 1mpo-

noBxkyBajiocst y 77,77 % mauieHTIiB i Ha TPETHOMY €Tarli —
104,0 MM pT.CT.

[TinBuiieHHST PiBHS CUCTOJIIYHOTO TUCKY OY/I0 Yy BCiX
OIIepOBAHMX JiTel, ajie y MepIIiil TPyIli BOHO BiAMidaaocs
TiIBKK ¥ 65,21 % nanienTiB mopiBHsSHO 3 96,29 % y rpymi
KOHTPOJTIO.

AHaJi3 BIUIMBY CTpecOBUX (PaKTOpPiB JO3BOJMUB OIli-
HUTU BUPAXEHICTh CTPeCy, MOB’SI3aHOI0 3 OMNepaTUBHUM
BTpydaHHsIM Ta TBA. PesynbraTu mokasaiu, 110 y XBOPUX
MepIIoi IPpyNy BIUIMB aHECTE3i1 Ha CTPECOBY peakililo opra-
Hi3my crioctepiraBcs y 91,3 % maiienTis (p-value = 7,634e-
05), xonu MemiaHa piBHS BUIIPOOOBYBAaHOTO CTPECY 3HU-
JKyBajlacsl Ha ApyroMmy etami Ha 22,5 % TOpiBHSHO 3
nmouatkoBuM piBHeM (IKP 3,036—7,267). Illomo miteit
TPaBMATOJIOTIYHOI TPYIH, TOKa3HUK BUIIPOOOBYBAHOTO
CTpecy 3MEHIIMBCS Bcboro Ha 5 % i e y 85,18 % marti-
eHTiB. OTpUMaHi JaHi Ta iX 1MHaMiKa 00yMOBJIEHI TUM, 1110
Y XBOPUX 3 OHKOJIOTI€IO ITiJl BIUIMBOM MPOonodoily CriocTe-
piranocs Oiiblile 3HVXKEHHS MYJIbCOBOIO TUCKY Ta YAaCTOTH
CeplEeBUX CKOpoYeHb. Jlo TOro X IMOTYXXHICTh y JAiara3o-
Hi Bucokux yactoT HF 3pocrana (puc. 1). Tak, y 30,43 %

Tabnuus 1. Moka3HUKN reMoauMHaAMUKN y AiTeii nepLuoi rpynu

o MouaTok » KiHeub
n TpaBMaTU4YHUHA Yepes 24 roguHun
OKa3HUK onepaTUuBHOro onepaTtuBHOro .. | omnepaTMBHOro h
MOMEHT onepauii nicna onepauii
BTPY4YaHHA BTPY4YaHHA BTPY4YaHHA
4CC, ya/xB 92,0 78,0 78,0 86,0 86,0
YA (IKP 82,0-99,0) (IKP 69,5-85,5) (IKP 72,0-84,0) (IKP 80,0-91,5) (IKP 80,5-96,0)
p-value 2,138e-05 0,2186 0,0003229 0,09223
122,0 105.0 106,0 117,0 118,0
ATCHCT, MM PT.CT. (IKP 109,5—- (IKP 98 5_’119 0) (IKP 101,0- (IKP 106,5— (IKP 110,0-
132,0) ’ ’ 115,5) 125,0) 129,5)
p-value 1,429e-05 0,3629 0,001473 0,02473
ATZIGCT MM DT.CT. 80,0 70,0 71,0 75,0 79,0
Alact, PT-CT. (IKP 71,0-92,0) (IKP 66,0-79,5) (IKP 66,5-79,0) (IKP 70,0-85,0) (IKP 70,5-86,0)
p-value 7,092e-05 0,614 0,005269 0,3012
NT MM Dr.CT 40,0 36,0 35,0 39,0 42,0
’ PT.CT. (IKP 35,0-48,0) (IKP 28,5-39,5) (IKP 30,0-40,5) (IKP 35,0-42,5) (IKP 37,5-46,0)
p-value 0,008752 0,2014 0,01135 0,07635
94,0 84,33 90,0
' 81,33 y ! 92,0
CAT, MM pT.CT. (IKP 85,5- o (IKP 78,17 - (IKP 82,17- "~
102,33) (IKP 77,0-92,0) 88,83) 98.83) (IKP 84,5-100,5)
p-value 1,434e-05 0,5303 0,003091 0,1117
61,5 67,3 67,2 66,3 64,60
YO, mn (IKP 54,55— (IKP 63,35 (IKP 63,10- (IKP 60,80— (IKP 60,50-
74,55) 70,45) 70,05) 69,15) 70,50)
p-value 0,09806 0,2565 0,06414 0,6424
5,975 5,070 5,263 5,627 5,530
XOK, n/xB (IKP 4,852— (IKP 4,700- (IKP 4,785— (IKP 5,264 (IKP 4,922—
6,560) 5,529) 5,828) 6,189) 6,597)
p-value 0,005084 0,2015 0,007803 0,9071
3nco 1633,5 1696,4 1664,8 1576,7 1628,8
U X ’c N (IKP 1475,5- (IKP 1503,2- (IKP 1456,6- (IKP 1453,0- (IKP 1433,2-
A 1988,2) 1819,3) 1847,3) 1864,1) 1991,5)
p-value 0,1401 0,5902 0,3079 0,5664
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MAalli€HTIB L€l TPYIM BXe Ha IPYyromMy eTarli JOCTiIKEeHHS
crocTepirajiocst BiporiaHe 3HauyHe migBuineHHs piBHsI HF
(p-value = 0,0002362). Illomo BapiaGeabHOCTI MTOTYKHOC-
Ti cnektpa LE To y moJioBUHM Malli€eHTIB cocTepiraiocs
3HMXKEHHS ioro piBHs (p-value = 0,3325).

Jemo BiAMiHHA cuUTyallisl cKiamangacs y TpyIli JiTei,
SKi orepyBaJiucsl 3 TpPaBMAaTOJIOTIUHUX MpUYMH. Bapia-
OCJIbHICTh TTOTYXKHOCTI CIIeKTpa HU3bKMX 4dacToT LE 1o
CBiIUMTH MPO aKTUBHICTh CHUMIIATUYHOI HEPBOBOI CUCTE-
Mu, Maiike y 81,48 % BiporinHO 3HAYHO IMiABMINYBAIaCh

(p-value = 0,002561), Taka TMHaMiKa CIIOCTEpirajach Mpo-
TSAroM yciei onepattii (puc. 2).

CxJIagHO BUIUIMTHU ananTailiiHi MexaHi3MU AUTUHU 3
OHKOJIOTIYHOIO MMaTOJIOTIENO TTiJ1 Yac XipypriyHOTo BTpyYaH-
Hs. [IIBuaIie 3a Bce, MOXKHA BU3HAYUTH JIUIIIE OCOOIUBOC-
Ti peaxiliii opraHi3My Ha CTpec, ITOPIiBHSBIIM iX i3 TPYIIO0
YMOBHO 3m0poBux miteil. | My 0aummo, 110 IMOKa3HUKU
BapiabeIbHOCTI CepLIEBOrO PUTMY, SIK ONMH 3 MapKepiB BU-
3HAYEHHSI CTPEeCy, 3HAUHO BiAPi3HSAIOTHCS B JiTell 3 OHKO-
JIOTi€10 MOPIBHSIHO 3 iHILIOIO TPYIIOI0.
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AJIEKBaTHICTb aHECTe3il, sIKa 4acTO BU3HAYAETHCS SIK
ocJ1abJIeHHsI HEeMpOropMOHaJIbHUX peaklliil, He 3aBXIU
MOXe KOpesioBaTy 3 piBHEM KaTexosaMiHiB y Kposi. 1o
KiHIIM 1l He BUBHAYEHO, HACKIJIbKY MOXe TiIBHUIIyBaTHCS
KOPTHU30J1, 00 BBaXKaTHU aHECTe3il0 afeKBaTHOIO. | pi3HM-
1151 y piBHSIX OTO MiNBUIIEHHS Y JiTel 3 OHKOJIOTIEIO T10-
PIBHSIHO 3 TPaBMaTOJIOTIYHUMU TIalliEHTAaMU OOyMOBJIEHA
0ocCJIabJIeHHSIM IXHBOI peakilii Ha cTpec. 30UIbIIeHHS PiBHSI
KOPTU30JIy HAIIPUKIiHILI oIepallii BiZ3Hayaaocs y BCiXx 00-
CcTexXeHUX mauieHTiB (puc. 3). OmHaK y aiTeil 3 OHKOJIO-
riero 30iablIeHHs Oysio B 2,8 pasa (p-value = 6,104e-05),
a y TpaBMaToJIOTIYHUX TaLieHTiB — y 4,4 pasa (p-value =
=6,104¢-05). [1pu 11bOMy BUXiTHUI piBEHb KOPTU30Ty OYB
BUILIMIA y iTE 3 OHKOJIOTIEIO.

BMcHOBKMU

Takum ymHOM, mpodiib peaxiliii Ha cTpec y aiTei i3
paKoM BiIpi3HSETHCS Bil TAKOTO Yy JIiTel i3 TpaBMATOJIOT U~
Hoto marosorieto. ToTajibHAa BHYTPIiIlITHBOBEHHA aHECTE3ist
3 IIPOIToOJIOM TTOKpaInIa pe3yIbTaTh OMepaTUBHOTO JIi-
KyBaHHS ITalli€HTIB, IIPUTHIYYIOUM €KCTpeMaJIbHi CTPECOBI
peaxuii. [Tomanpin mocmimkeHHs HEOOXimHi, 1100 3po3y-
MiTH, SIK ONTHUMIi3yBaTU MOIYJISLII0 CTPECOBUX peaKiliii Ta
3HAWTU TOYHI MapKepu IJIs1 ONTUMaJIbHOI MOMYJISLII M
Yac BHYTPIllIHbOBEHHOI aHeCTe3ii 3 Mpomo@osom.

Konduaikr iHnTepeciB. ABTOpu 3asiBISIIOTH TIPO BifCYT-
HiCTb KOHMUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJIEHOCTI TIPY TiATOTOBIII TaHOI CTATTi.
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Features of body reactions in children with oncological diseases during
intravenous anesthesia with propofol

Abstract. Background. Surgery is one of the cornerstones of
cancer treatment. Recently, total intravenous anesthesia (TIA)
has become more popular and practical in oncological surgeries
due to several main reasons. However, it is important to assess
the adaptive reactions of children who undergo surgical treat-
ment and anesthesia. The objective: to study the compensatory
and adaptive mechanisms in response to surgical and anesthetic
stress, adequacy of TIA in children with oncological diseases by
assessing the level of stress hormones and indicators of heart rate
variability. Materials and methods. Twenty-three children with
cancer aged 10.68 + 4.51 years (first group) were examined, and
also 27 children aged 9.30 + 3.85 years (second group) were ope-
rated for minor trauma. Surgeries in children of both examined
groups were performed under total intravenous anesthesia with
propofol. Results. Already at the second stage of observation,
100 % of patients in the first group had a significant decrease in
systolic blood pressure. As for trauma patients, only 92.59 % of

them had a decrease in the level of systolic pressure on the back-
ground of TIA at the second stage, and 77.77 % of patients had
it even at the third stage. Analyzing the parameters of heart rate
variability, we saw that 30.43 % of cancer patients already at the
second stage of the research had an increase in the level in the high
frequency range. As for the power of the low-frequency spectrum,
its decrease was noted in half of the patients. All examined people
had elevated cortisol levels. However, children with tumors had a
2.8-fold its increase, trauma patients — a 4.4-fold increase. At the
same time, children with cancer had higher initial level of cortisol.
Conclusions. Children with oncology and children with trauma
have different profiles of stress reactions. Total intravenous anes-
thesia with propofol improved the outcomes of surgical treatment
by suppressing extreme stress reactions. Further research is needed
to understand how to optimize the modulation of stress responses
and to find precise markers for optimal modulation.

Keywords: children; intravenous anesthesia; cancer; stress
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Toxicoderma in a child as a complication
after a bedbug bite

Abstract. Background. Toxic dermatitis is an adverse skin reaction caused by various factors. Analysis of clinical
cases helps identify problems, and plan future studies, which can change the understanding of the consequences of the
disease. The purpose was to improve the diagnosis of allergic dermatoses in children, to analyze clinical and paraclinical
Seatures of their course, and biomarkers of sensitization to allergens. Materials and methods. Presentation of a case
study was a basis for discussion, as well as literature search in the MEDLINE and Scopus databases. The study was
conducted in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by
the ethics committee of the institution mentioned in the work. Informed consent of child’s parents was obtained for the
research. Results. The clinical picture of toxic dermatitis is very diverse, almost any type of lesion can occur, and often the
clinical symptoms are very similar to skin diseases that are not caused by various toxic agents. The most common clinical
symptom is maculopapular exanthema. Conclusions. The peculiarity of the presented case is toxicoderma in a child after
a bedbug bite. It is important to establish the correct diagnosis of toxic dermatitis, identify toxic agent, stop its exposure

and treat the adverse reaction, usually with antihistamines and corticosteroids.

Keywords: children; allergy; allergic dermatoses

Introduction

Recently, in most countries of the world, there is a signi-
ficant increase in allergic skin diseases — allergodermatoses,
especially in children. Analysis of clinical cases helps iden-
tify problems, and plan future studies, which can change the
understanding of disease consequences.

Clinical case. A 9-year-old boy was urgently admitted
to the Ternopil Regional Children’s Clinical Hospital with
complaints of an increase in body temperature to subfe-
brile numbers, itching, rashes on the skin of the back, and
scratches on the upper and lower limbs.

Medical history. The patient has been sick for the past 2
weeks when the above complaints appeared and hospitalized
in Chortkiv Central Hospital.

History of life: from the first pregnancy and the first
childbirth. The child was not sick during the newborn pe-
riod. Previous diseases: acute respiratory infection under the
age of one year.

Allergic anamnesis: not aggravated. Hereditary history:
not burdened. Preventive vaccinations: not received accor-
ding to age. History: during last 21 days, no bowel disorders
were detected. There were bedbug bites in the apartment
where the child lives.

Objective status. General condition of the child was of
medium severity due to intoxication syndrome. Conscious-
ness is clear. The skin is pale, with a rash with scratches and
bloody crusts. Subcutaneous adipose tissue is satisfactorily
developed. Breathing through the nose is difficult. Visible
mucous membranes are pale pink, and clean. Throat —
moderate hyperemia. The tongue has gray coating on it.
Lymph nodes are not enlarged.

Percussion limits of relative cardiac dullness are not
common. Auscultatively, the activity of the heart is rhyth-
mic, tones are sonorous. Heart rate — 98 bpm, BH — 20,
body temperature — 37 °C. Auxiliary muscles do not partici-
pate in the act of breathing. Pulmonary sound percussively
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over the lungs. Vesicular breathing over the lungs by auscul-
tation. The abdomen is not painful during superficial palpa-
tion. Liver +1.5 cm, is not painful, the edge is rounded. The
spleen is not enlarged.

Status localis. Complaints about the appearance of ra-
shes on the child’s back, arms, and legs, an increase in body
temperature to febrile numbers. The skin is pale with traces
of scratches on the hands and feet. In the lumbar region,
there is a confluent maculopapular rash.

General blood test upon admission revealed leukocy-
tosis with neutrophilia (Table 1). In the immunogram, an
increase in immunoglobulin E to 600 IU/ml was observed
(with reference standards < 90.0 IU/ml).

Coprogram (06.09.21): the stool is loose, dark brown,
mushy, with remains of undigested food. Muscle fibers are
not changed, 3—4 in the field of view. Significant amount of
plant fibers is not digested. A moderate amount of mucus is
detected. There is not much soap, no fatty acids; epithelial
cells — 0—1 in the field of view. Leukocytes — 1—2 in the
field of view, erythrocytes — 0—1.

Ther was moderate amount of fungi elements; helminth
eggs were not found. A scraping for enterobiasis (02.09) —
negative. General analysis of urine was without pathological
changes.

Dermatologist consultation (09.02.21). The skin and mu-
cous membranes of the oral cavity were examined. Diagno-
sis: toxicoderma of the skin of the back and lumbar region,
maculopapular form, draining of medium severity.

Recommendations: continue treatment according to
medical prescriptions. Topical emollients with constitution-
ally dry skin and monitoring of this rash.

Clinical diagnosis: toxicoderma, maculopapular form,
draining of medium severity.

Treatment was carried out with loratadine, enterosgel,
infusion therapy, and local emulsifiers.

The boy was discharged home with improvement.

Discussion

Most cases of toxicoderma proceed by the mechanism of
an immediate allergic reaction after acquired sensitization
of the body or in connection with idiosyncrasy (congenital
intolerance). At the same time, unlike allergic contact der-
matitis, the toxicoderma factor does not contact with the
patient’s skin. Allergic contact dermatitis is a cell-mediated
hypersensitivity reaction of the skin and is usually induced
by a non-viral factor or xenobiotic (hapten) that is absorbed
into the skin and reacts with self-proteins, leading to an im-
mune response [1, 2].

The pathogenesis of toxicoderma simultaneously com-
bines toxic and allergic components, which causes the de-
velopment of various lesions on the skin, mucous mem-
branes, vascular system, and internal organs [3].

Entering the body in various ways, a toxin is absorbed
into the blood and blood vessels and reaches the skin. The
basis of toxiderma pathogenesis is an allergic reaction as a
manifestation of the sensitizing effect of an exogenous sub-

Table 1. Indicators of the patient’s general blood analysis in dynamics

Date Em::’)' Hb, /1 I:;:il::: Eosino- | Bands, | Seg- Lympho- | Mono- | ESR, T::;'t'::?'
10%2/L 10°/L phils, % % ments, % | cytes, % | cytes, % | mm/hr 10°/L
01.09.21 3.29 102 11.5 - 10 75 10 5 12 -
02.09.21 4.4 121 12 1 10 60 26 3 30 321
06.09.21| 4.41 127 6.76 2 4 64 22 8 7 333
Note: ESR — erythrocyte sedimentation rate.
Table 2. Biochemical blood analysis
Indicator, units 02.09.21 Reference standards
Glucose, mmol/I 5.79 3.33-5.89
Total protein, g/I 76.3 60-80
Total bilirubin, pmol/I 17
Cholesterol, mmol/I <b.2
Alanine aminotransferase, 1U/I 16.13
Aspartate aminotransferase, IU/| 13.7 33.99
Creatinine, umol/I 33.3 73.32
Urea, mmol/I 3.73 1.79-6.43
Amylase, U/I 20.7 12.16
Ca?* (ionized), mmol/I 2.67 1.15
K, mmol/I 4.48 4.2
Na, mmol/I 133.9 128.5
C-reactive protein, mg/| 10.59 <5
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Figure 2. Skin changes on the back

stance (allergen). Thus, with toxicoderma, the action of the
allergen on the skin occurs as if from inside the body. As a
result of the emergence, modern dermatology distinguishes
4 etiological groups of toxicodermas: medicinal, alimentary,
professional, and autotoxic.

Symptoms of foxicoderma

The clinical picture is characterized by a wide variety
of forms. Rashes on the skin can be papular, vesicular, ery-
thematous, urticarial, and papulo-vesicular. Damage to the
mucous membrane of the oral cavity and lips can be vesi-
cular-erosive, catarrhal, or hemorrhagic. In some cases of
toxicoderma, not only the mucous membrane of the mouth
is affected, but also the mucous membrane of the genitals,
urethra, and anal region of the rectum. Rashes on the skin
and mucous membranes in toxicoderma are usually ac-
companied by various subjective sensations of the patient:
tension, burning, soreness, and itching of the skin in the
affected areas. The basis for establishing a diagnosis of toxi-
coderma is its characteristic clinical picture.

Depending on the prevalence of clinical manifesta-
tions, fixed and widespread forms of toxicoderma are dis-
tinguished. A fixed form of toxicoderma in most cases is
manifested by the appearance on the skin of several round
erythematous spots with a diameter of 2—3 cm. Over time,
the spots may acquire a brown color, and bubbles form in
the middle of some of them. Elimination of the further entry
of the allergen into the body leads to the disappearance of a
fixed toxicoderma within 10 days.

Figure 3. Skin changes on the trunk
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Diagnostic algorithm

1. History collection is aimed at identifying the cau-
sative factor of the disease. In case of toxicoderma, skin al-
lergy tests often do not give results. The use of provocative
samples with a possible allergen is associated with the risk of
developing a severe form of toxicoderma [4].

Skin prick tests and determination of specific IgE an-
tibodies are used to diagnose IgE-mediated allergy of the
immediate type, which mainly causes symptoms from the
respiratory tract. These tests are rarely indicated for the di-
agnosis of skin diseases (e.g., contact urticaria, severe atopic
dermatitis in young children, and food allergies).

Skin (patch) tests are used to diagnose delayed contact
allergy (allergic contact dermatitis).

2. Only in vitro tests can be used to determine the cau-
sative substance: the reaction of degranulation of basophils,
blast transformation of lymphocytes, agglomeration of leu-
kocytes, and others.

3. To rule out the infectious nature of the rashes, bac-
teriological examination of the material, skin scrapings for
pathogenic fungi, microscopy of smears for pale trepo-
nema, rapid plasma reagin test for syphilis should be per-
formed.

4. In case of a widespread form of toxicoderma, a coagu-
logram and a study of the main biochemical parameters in
the blood and urine analysis are performed. In case of da-
mage to internal organs, consultation with a cardiologist,
gastroenterologist, nephrologist may be necessary.

5. Electrocardiography, echoencephalography, ultra-
sound of abdominal organs and liver, ultrasound or com-
puted tomography of kidneys were carried out.

6. Specific IgE antibodies were determined similarly to
spot tests in the study of immediate (IgE-mediated) allergy.
The level of specific antibodies to allergens is measured in
the blood serum of patients. It is possible to perform group
tests (usually as a screening) containing several allergens (for
example, a group of allergens from dust), or to determine
antibodies to individual allergens.

The clinical classification of toxicoderma according to
the etiological factor distinguishes medicinal, vaccine, food,
autointoxication forms, three degrees of severity (mild,
moderate, severe), and the prevalence of rashes (localized,
widespread, diffuse). According to the morphological ele-
ments of rashes, toxicoderma can be spotted, papular, ma-
culopapular, urticarial, vesicular, bullous, nodular, pigmen-
ted, purpuric, bullous-hemorrhagic [2].

The diagnosis of toxicoderma is based on typical clinical
criteria (rash on the skin, itching, peeling, burning, soreness
of'the skin of the affected areas, lacrimation, gastrointestinal
disorders, fever, malaise, joint pain and headache, numb-
ness of the tongue, pressing pain behind the sternum, pal-
pitations, weakness, bronchospasm, nausea, vomiting, diar-
rhoea), history data (prescription of drugs the day before,
presence of similar symptoms earlier after taking drugs, his-
tory of severe allergy, effectiveness of previous desensitizing
therapy), results of physical examination (characteristic
skin lesions with polymorphic elements of the rash — spots,
erythema, papules, blisters, knots, vesicles, bullae, erosions,
hemorrhagies, which are accompanied by many unplea-
sant phenomena: increased body temperature, headache,

general malaise, nausea, loss of appetite) [3—5], which were
observed in our patient in the given clinical case. The blood
analysis revealed leukocytosis, eosinophilia, accelerated
ESR, hypercoagulation according to coagulogram data, in-
creased levels of IgE and circulating immune complexes. To
identify the etiological factor, specific allergological tests in
vivo and in vitro are used [4]. Children with allergic derma-
toses have disorders of the cellular immunity with the de-
velopment of an imbalance between individual subpopula-
tions of lymphocytes: a decrease in CD3 with an increase
in CD4 and a decrease in CDS8, a corresponding increase in
the immunoregulatory index, as well elevated blood levels of
CD20, CDI19, and CD16 [7].

To the best of our knowledge, the treatment of toxico-
derma primarily consists in stopping the entry into the pa-
tient’s body of all substances that could cause the disease as
an etiological factor [8]. Signs and symptoms of moderate
to severe atopic dermatitis were significantly reduced with
baricitinib 4 mg on top of topical corticosteroids [9].

The diet is strictly hypoallergenic. Pathogenetic therapy:
systemic glucocorticoids (prednisone, methylprednisolone,
dexamethasone), antihistamines (loratadine, desloratadine,
cetirizine, levocetirizine, chloropyramine, dimetindene),
mast cell stabilizers (ketotifen, zaditen), enterosorbents (si-
licon dioxide, coal), detoxification therapy (glucose-saline
solutions, sodium thiosulfate). Local therapy of the affected
skin includes the use of topical glucocorticoids (clobetasol,
betamethasone, methylprednisone, mometasone, triamci-
nolone, prednisone, hydrocortisone, desonide), adsorbents
(zinc paste), combined preparations of a topical glucocorti-
coid with an antibiotic, an antifungal agent (betamethasone,
gentamicin, clotrimazole) [10].

Here, we presented an unusual case of toxicoderma in
a child following a bugbite complicated by allergic contact
dermatitis. The treating physician needs to be alert to estab-
lish the correct diagnosis of toxic dermatitis, identify a toxic
agent, stop its influence and treat the adverse reaction, usu-
ally with antihistamine and corticosteroid drugs that help
stabilize the child’s condition, will contribute to the rapid
regression of exanthema with enanthema and decrease the
development of complications [11].

Conclusions

The peculiarity of the presented case is toxicoderma in a
child after a bugbite. We study this case in order to increase
the level of knowledge about the correct diagnostic algo-
rithm. It is important to establish the correct diagnosis of
toxic dermatitis, identify a toxic agent, stop its exposure and
treat the adverse reaction, usually with antihistamines and
corticosteroids.
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Tokcukoaepmisi B AUTUHU 9K YCKAOAHEHHS MICAS YKYCiB KAOMNIB

Pesiome. AkryanbHicTb. ToKcHUHMII IepMATUT — Lie MOGi4-
Ha peaklisl WKipu, CIpUYMHEHA Pi3HUMHU (dakTopamu. AHali3
KJIIHIYHUX BUITAIKiB JOTIOMAara€ BUSIBUTU IPOOJIEMU, CILIaHY-
BaTU MalOyTHi MDOCHIIXKEHHS, 1110 MOXYTh 3MiHUTU PO3YMiHHSI
HACJIiKIiB 3axBOpIOBaHHS. MeTa: yIOCKOHAIUTU IiarHOCTHKY
aJieprivHuX 1epMaro3iB y JiTeii, mpoaHali3yBaTy KJIiHiYHi Ta na-
PaKJIiHiYHI 0COOIMBOCTI iX TIepe0biry, Giomapkepu ceHcHOimi3aii
1o anepreHis. MaTepiaau Ta MeToau. OCHOBOIO J1J1s1 0GrOBOPEH-
HsI CTaJl OTTUC KJIIHIYHOTO BUMAJIKY, & TAKOX MOLIYK JiTepaTypy B
6azax gannx MEDLINE ta Scopus. JlociimkeHHS IIpOBOIMUIIOCS
BinmoBigHO mo mpuHLMIIB [enbciHchkoi neknaparii. [TpoTokon
JOCIIIKeHHST 3aTBEPIAKEHO KOMITETOM 3 IMUTaHb €TUKU YCTaHO-
BM, 3rajaHoi B po6oTi. OTpumaHo iHGopMoOBaHy 3roay 0aTbKiB

MUTUHKM Ha TPOBeACHHs mociimkeHHs. PesyabTaTtu. Kiiniuna
KapTUHA TOKCUYHOTO JePMAaTUTY IyXe Pi3HOMaHiTHA, MOXEe BU-
HUKHYTH TPaKTUYHO OyIb-SIKUU BUI YpaKeHHSI, YaCTO KJIiHi4-
Hi CUMIITOMHU JyX€ CXOXi Ha TaKi MPpW 3aXBOPIOBAHHSIX LLUKIpH,
1[0 HEe BUKJIMKAHI Pi3HUMU TOKCMYHUMU areHTamu. Haitbinbiu
4aCTUM KJIIHIYHUM CUMIITOMOM € IUISIMMCTO-TIAIYy/IbO3HA €K-
3aHTeMa. BUCHOBKHM. OCOOGIMBICTIO OMUCAHOTO BUIAIAKY € TOK-
CUKOJIepMisl B IUTUHM TTiC/IsI yKYCY Kjomna. BaxkJiMBo BCTAHOBUTHU
MpaBWIbHUI /1iarHO3 TOKCUYHOTO AEepMaTUTY, ieHTU(diKyBaTn
TOKCUYHUI areHT, IPUIIMHUTHA MOTO BIUIUB i JIIKyBaTU MOOIUHY
peaxilito, sIK MpaBUJI0, aHTUTICTAMIHHUMM MperapaTaMu Ta Kop-
TUKOCTEPOiTaMu.

KirouoBi ciioBa: nitu; anepris; anepriuni nepmarosu
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Clinical significance of ferroptosis as iron-dependent
regulated cell death in the general structure of the disease

Abstract. In this article, we have analysed the studies that determined the iron-dependent regulated type of cell death,
ferroptosis, described the fundamental morphological and biochemical differences between various types of regulated
cell death, highlighted modern scientific achievements in understanding the features of the above-mentioned process,
described the clinical significance of ferroptosis in the general structure of morbidity and identified relevant issues for fur-
ther research. Conclusions. Numerous studies allowed identifying ferroptosis as a form of regulated cell death, initiated
by oxidative disturbances of the intracellular microenvironment, which is under the constitutive control of glutathione
peroxidase 4 and can be inhibited by iron chelators and lipophilic antioxidants. Ferroptosis can occur in two main ways:
external (transport) and internal (enzymatic). The external pathway is based on non-enzymatic reactions, such as the
iron-dependent Fenton reaction. The internal pathway is mediated by enzyme systems, including glutathione peroxidase
4 and lipoxygenase. Conducting clinical research will improve not only the understanding of the role of ferroptosis in the
pathogenesis of the course of diseases, but also reveal possible preventive strategies for the development of pathological

processes.
Keywords: ferroptosis; cell death; review

An excess of free reactive iron can cause various types
of cell death, including the recently recognized type — fer-
roptosis. The field of ferroptosis research has grown expo-
nentially over the past few years since the term was coined
in 2012.

The definition of ferroptosis as a separate form of cell
death was preceded by studies from 1955 [1] the stages of
which can be conventionally distinguished as:

1. The role of lipid peroxidation in cell death (1962—
2005).

11. The significance of cysteine deprivation for cell death
(1955-2005).

III. The role of glutathione peroxidase 4 in cell death
(1982—2003).

I'V. Importance of polyunsaturated fatty acid peroxida-
tion for cell death (2006—2008).

Although the main molecular effector of the process
remains poorly understood, it is known that ferroptosis is
induced by the activation of iron-dependent lipid peroxi-

dation [2]. Significant progress has been made in analyzing
the mechanisms that lead to lipid peroxidation and how
antioxidant systems or stress proteins regulate ferroptosis.
Ferroptosis is a special variant of cell death in view of its im-
portant role in the initiation and development of diseases,
including inflammatory diseases, and the determination of
its inhibitors allows evaluating the preventive effect on ex-
perimental models of certain pathological processes, such
as cancer. However, some studies suggest that ferroptosis
may be a physiological process that occurs widely in the
body of mammals, rather than a pathological or organ-
specific one [3].

However, the scientific community today defines ferrop-
tosis as an iron-dependent programmed cell death pathway,
mainly due to redox imbalance, which has categorically
different biological and morphological characteristics com-
pared to other cell death patterns [4].

Given the fact that apoptosis was the first discovered and
studied mechanism of regulated cell death, necrosis and py-
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roptosis were recently distinguished alongside it [5]. Howev-
er, ferroptosis categorically differs from apoptosis, necrosis
and pyroptosis in terms of morphological and physiologi-
cal characteristics [S—14]. Currently, ferroptosis is classi-
fied by a number of mechanisms (necroptosis, pyroptosis,
NETosis, parthanatos), defined as “regulated necrosis” [15,
16]. Unlike apoptosis, which is characterized by cytoplasm
shrinkage, nuclear division, chromatin condensation, chro-
mosomal DNA division [8, 14] and the release of mitochon-
drial cytochrome C [15], and necrosis, which is characte-
rized by cytoplasmic granulation, swelling of organelles and
cells, loss of cell membrane integrity and, ultimately, lea-
kage of cellular contents [16], during ferroptosis, cell nuclei
remain intact, chromatin does not aggregate [17, 18], the
plasma membrane does not rupture, and contracting mi-
tochondria exhibit a greater inner membrane density while
the outer membrane ruptures. Ultrastructural analysis also
showed that the mitochondria of ferroptotic cells lose struc-
tural integrity and have a different morphological structure
(smaller size) [19], whereas mitochondria in apoptotic
cells are usually “bloated” [20]. Unlike apoptosis, ferrop-
tosis exhibits immunogenicity [21], as affected cells release
damage-associated molecular patterns and alarmins, which
enhance cell death and promote a number of reactions as-
sociated with inflammation [15, 22—24].

It was determined that the precursor to the understan-
ding of the process of ferroptosis was oxytosis, which had
several characteristics in common with the latter, such as:
the role of lipoxygenase, the production of reactive oxygen
species, and gene expression [25]. However, the discovery of
the compound erastin, which was able to initiate ferroptotic
cell death, played a significant role in identifying the mecha-
nism of ferroptosis [19]. Stockwell et al. (2017) research
[26] allowed identifying ferroptosis as a form of regulated
cell death, initiated by oxidative disturbances of the intra-
cellular microenvironment, which is under the constitutive
control of glutathione peroxidase 4 and can be inhibited by
iron chelators and lipophilic antioxidants [14]. Glutathione
peroxidase 4 is one of the central regulators of ferroptosis
[27]. Glutathione acts as a cofactor of glutathione peroxi-
dase 4 and maintains its level by exchanging glutamate and
cystine through the x ~antiporter system [26, 27]. Studies
of ferroptosis have shown the crucial role of mitochondria
in its occurrence through lipid metabolism, energy metabo-
lism, iron metabolism and other regulatory processes in mi-
tochondria [28]. The decreased reduction of lipid peroxides
caused by the inhibition of glutathione peroxidase 4, and in-
creased formation of lipid peroxides from arachidonoyl are
the two main pathways that lead to ferroptosis [3]. Further
studies showed that ferroptosis is mediated by mitochondri-
al voltage-dependent anion channels (VDACs), and eras-
tin-induced opening of VDAC2/3 leads to mitochondrial
iron uptake, reactive oxygen species formation, increased
mitochondrial potential, and oxidative stress-induced fer-
roptosis [6, 29]. Since this discovery, the complex interplay
between iron, cysteine and lipid metabolism has emerged
as an important regulator of ferroptosis [30], and a number
of its regulators have been identified. Other organelles be-
sides mitochondria are also involved in ferroptosis. Oxida-
tive stress associated with the endoplasmic reticulum, Golgi

stress-related lipid peroxidation, and lysosomal dysfunction
contribute to the induction of ferroptosis [31].

The most important biochemical features of ferroptosis
are increased levels of lipid hydroperoxides and concentra-
tions of ferrous ions (Fe?*), as ferroptotic cells produce an
excessive amount of reactive oxygen species, which initiates
lipid peroxidation through the Fenton reaction, and an en-
zymatic mechanism with the participation of lipoxygenase
[21]. The Fenton reaction partially explains the dependency
of ferroptosis on iron, as redox pools of iron can directly
catalyze the spread of lipid peroxidation with the synthesis
of pathological compounds that will induce the release of
cellular iron [1].

The genetic control system of ferroptosis is excellent
compared to other types of cell death. Six genes enco-
ding putative mitochondrial proteins, ribosomal protein
L8 (RPLS), iron-responsive element-binding protein 2
(IREB2), ATP synthase, citrate synthase (CS) proteins,
tetratricopeptide repeat domain 35 (TTC35) and acyl-CoA
synthetase family member 2 (ACSF2) were isolated. In ad-
dition, TFRC, ISCU, FTHI1, and FTL are key ferroptosis
genes that control erastin sensitivity, iron uptake, metabo-
lism, and storage by influencing Fe?* levels [24]. Dixon et
al. (2012) identified the specific role of RPLS, IREB2,
ATP5G3, TTC35, CS, and ACSF2 in erastin-induced fer-
roptosis [19].

Translational and transcriptional regulation of iron ho-
meostasis provide an integrated network for determining
ferroptosis sensitivity [32]. The iron-dependent mechanism
of ferroptosis creates conditions for peroxidation of phos-
pholipid membranes rich in polyunsaturated fatty acids,
which leads to cell death. Understanding the mechanism of
lipid peroxidation emphasizes the important role of iron and
reactive oxygen species in ferroptosis. After all, iron is a re-
dox metal that participates in the formation of free radicals
and the spread of lipid peroxidation, and therefore, an in-
crease in its level can increase the vulnerability to ferroptosis
[33]. Inhibition of SLC7A11 and glutathione peroxidase 4
leads to accumulation of iron-dependent lipid peroxidation,
thus causing the death of ferroptotic cells. The specific iron-
dependent mechanisms of ferroptosis remain poorly under-
stood, but currently we can determine the unconditional
role of the following components of iron metabolism:

— iron chelators block the death of ferroptotic cells in
vitro and in vivo [19];

— an increase in cellular labile iron is usually observed
during the induction of ferroptosis [34];

— exogenic iron supplementation increases the
sensitivity of cells to inducers of ferroptosis (for example,
erastin) [19];

— an excess of heme and non-heme iron can directly
induce ferroptosis [35];

— several heme and non-heme iron-containing en-
zymes, such as ALOX, NOX and CYP, are responsible for
the process of lipid peroxidation [18, 19, 36—38];

— iron-mediated production of reactive oxygen species
via the Fenton reaction contributes to lipid peroxidation in
ferroptosis [24].

The transporter protein transferrin is necessary for the
induction of ferroptotic cell death. For example, cell death
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caused by amino acid deficiency takes the form of ferropto-
sis instead of apoptosis or necroptosis. This amino acid star-
vation-induced ferroptosis is likely a consequence of cystine
starvation and subsequent cellular depletion of GSH. A sub-
stance without macromolecules (for example, transferrin)
is unable to mimic ferroptosis-inducing activity, while the
addition of recombinant iron-saturated holotransferrin in-
duces cell death under the same conditions [39]. These fin-
dings indicate that transferrin is a key positive regulator of
the ferroptosis process [32].

Importantly, all aspects of iron metabolism, including
iron uptake, storage, export, and utilization, have important
regulatory effects on ferroptosis [2].

A common feature of ferroptosis is the iron-dependent
accumulation of lipid reactive oxygen species and subse-
quent depletion of phospholipids and polyunsaturated
fatty acids [40]. Chains of polyunsaturated fatty acids of
membrane lipids are more susceptible to both enzymatic
and non-enzymatic oxidation, which leads to their frag-
mentation [41]. In turn, reactive oxygen species include
singlet oxygen molecules and three types of free radicals:
hydroxyl radicals, superoxide anions and hydrogen per-
oxide. Reactive oxygen species regulate several cellular
functions at optimal concentrations and homeostatic ba-
lance. However, at critically high concentrations, reactive
oxygen species can cause DNA damage, protein denatu-
ration, and induce lipid peroxidation [42]. In this process,
catalyzed by iron and oxygen, membrane destruction and
cell death occur [21].

Today, ferroptosis is defined as a pathogenetic factor of
damage to the tissues of the brain, heart, liver, and renal tu-
bules, blood flow stoppage, sleep apnea, which developed
against the background of tissue ischemia/reperfusion [42].
Ferroptosis disrupts the normal immune response by killing
T-lymphocytes, which has been proven in mice. The ferrop-
totic process is a companion of neurodegenerative diseases,
which is not surprising, since nerve cells are distinguished by
the maximum content of polyunsaturated fatty acids, and
some pathologies of the nervous system, including Alzhei-
mer’s, Parkinson’s and Huntington’s diseases, are due to
the inability to restore oxidized lipids. Some clinical studies
demonstrated an increased iron level in the brain of children
with severe ischemic-anoxic stroke [43]. In addition, it was
found that elevated level of iron against the background of
ischemia/perfusion is a mediator of tissue damage. In sup-
port of this scientific claim, reduction of brain damage in
response to iron chelation has been demonstrated in several
animal models [44].

Interestingly, recent studies have shown that ferroptosis
is also involved in the development of inflammatory bac-
terial diseases. Anthonymuthu T. et al. (2021) found that
Pseudomonas aeruginosa can cause ferroptosis in human
bronchial epithelial cells by generating lipoxygenase [45].
Observations are described on the role of Mycobacterium
tuberculosis in ferroptotic cell damage by inhibiting glutathi-
one peroxidase 4 [46]. Unlike immunologically silent cells
that undergo apoptosis, ferroptotic targets are inherently
more immunogenic because they release inflammatory cy-
tokines and damage-associated molecular patterns, skewing
the environment to a pro-inflammatory state [22].

Our study made it possible to analyze the likely role of
ferroptosis in the development of anemia of inflammation in
young children with acute inflammatory bacterial diseases
of the respiratory organs [47, 48].

However, we believe that it is wrong to perceive ferrop-
tosis exclusively as a pathological process. It is appropriate
to recall that ferroptosis was determined directly during re-
search aimed at the treatment of oncological diseases [19].
Modern data on its ability to inhibit the growth of tumors
allow expanding the understanding of the role of ferroptosis
in the body.

Therefore, the study of ferroptosis allows establishing a
new scientific platform, which can be aimed at studying the
clinical significance of ferroptosis in the development of a
number of pathological processes, determining new preven-
tive and treatment strategies for diseases, and answering the
following questions:

— The effect of ferroptosis on the inflammatory reaction
is not absolute; under what circumstances will the induction
of ferroptosis have a pro-inflammatory or anti-inflammato-
ry effect?

— Is it possible to determine the ways to regulate ferrop-
tosis, which will allow improving treatment tactics?

— Since ferroptosis is closely related to inflammation
and oncological process, does it play a role in inflammation-
mediated carcinogenesis?

Conclusions

1. Numerous studies allowed identifying ferroptosis as
a form of regulated cell death, initiated by oxidative dis-
turbances of the intracellular microenvironment, which is
under the constitutive control of glutathione peroxidase 4
and can be inhibited by iron chelators and lipophilic anti-
oxidants.

2. Ferroptosis can occur in two main ways: external
(transport) and internal (enzymatic). The external pathway
is based on non-enzymatic reactions, such as the iron-de-
pendent Fenton reaction. The internal pathway is mediated
by enzyme systems, including glutathione peroxidase 4 and
lipoxygenase.

3. Conducting clinical research will improve not only the
understanding of the role of ferroptosis in the pathogenesis
of the course of diseases, but also reveal possible preventive
strategies for the development of pathological processes.
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'3QropI3bKIN AEPIKABHN MEANYHWIA YHIBEOCUTET, M. 3QrOpKXKs], YKpQiHa
2 AHIMNPOBChKNA AEPIXKQABHA MEANYHI YHIBECUTET, M. AHINPO, YkpaiHa

KAiHiYHe 3Ha4YeHHs peponTo3y SIK 30AI303AAEXKHOT PEryAbOBAHOI 3ArnGeAi KAITUH
Y 30raAbHIN CTPYKTYPi 30XBOPIOBAHHS

Pe3tome. V wiit po6oTi My npoaHaizyBaau OCTIIKEHHS, Y IKUX
OyJI0O BU3HAYEHO 3aJ1i303aJI€XKHUI peryJboBaHUN TUI KITITUHHOL
3arubeni — QeponTo3, onucayyd MPUHUIUTIOBI MOPMOIOTIUHI I
OioXiMiuHi BiIMiHHOCTiI Pi3HMX BapiaHTIB peryJbOBaHOI 3aruoe-
JIi KJIITUH, BUCBITJIWIM Cy4acHi HAyKOBi JOCSITHEHHS 10O PO3Yy-
MiHHS BJIACTUBOCTEN TMepediry BUIIEBKa3aHOTO MPOLIECY, OMUCAIN
KJIiHIYHE 3HaUYeHHS (pepOoMNTO3y B 3arajbHill CTPYKTYpPi 3aXBOPIOBa-
HOCTI Ta BU3HAYWJIN aKTyaJibHi MATAHHS MOJAJIBIINX TOCIiIKEeHb.
BucHoBkn. YuciaeHHI DOCTIIKEHHST H03BOJMWIN iIeHTU]IKYBaTH
deponTo3 sIK hopMy peryIboBaHOI KIIITUHHOI 3aruberti, iHiliiioBa-
Hy OKHCHIOBAJIbHUMU TIOPYLICHHSIMU BHYTPILIHBOKJIITUHHOTO Mi-
KPOOTOUEHHSI, 1110 3HAXOAUTHCS TiJ KOHCTUTYTUBHUM KOHTPOJIEM

IJIyTaTioHnepoKcuaasu-4 i Moxe OyTH iHriboBaHa XejaTopaMu 3a-
Jiza Ta MnodiTbHUMU aHTHOKCHIaHTaMu. PeponTo3 Moxe OyTh
peanizoBaHMii TBOMa OCHOBHMMU IUISIXaMW: 30BHIlIHIM (TpaH-
CIIOPTHUM) Ta BHYTPIillIHIM ((hepMeHTHUM). B OCHOBI 30BHiIIIHLOTO
LUISIXY JiexXaTh HedepMEeHTATUBHI peakilii, Taki sIK 3aji303aiexHa
peaxkiiist @eHtoHa. BHyTpinmHiif nutsx BinOyBa€eThes i mocepes-
HUITBOM (DEPMEHTHUX CHCTEM, 110 BKIIOYAIOTh TIyTaTiOHIIEPOK-
cunasy-4 ta jginokcureHasy. [TpoBeqeHHsT KIiHIYHUX TOCTiIXKEHb
JIO3BOJIUTH YIOCKOHAIUTHU HE JIMILE PO3YMiIHHS poJti epornTosy B
raToreHesi rmepeodiry 3aXBoproBaHb, ajie i BUSIBUTU MOXJIMBI TIpe-
BEHTUBHI CTpaTerii 111040 PO3BUTKY MATOJIOTIUHUX MPOLIECIB.
Kito4oBi ciioBa: deponTos; kK1iTuHHA 3aTH6EIb; OIS
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MeXxaHiamu Al utonAasmMatuyHux mikpoPHK.
YactnHa 3. TNRC6-acoLuinoBaHNN MEeXOHi3M
MiKpOoPHK-onocepeaAKoBaHOI Aerpaaauii MPHK

Pestome. V naykosomy oensdi nasederno mexanizmu 0ii yumonaazmamuunux mikpoPHK, a came nocmmpancipun-
yitinuii caiinencune: TNRC6-acouiiiosanuit mexanizm mixpoPHK-onocepedkosanoi deepadauii mPHK. /lns nanucanns
cmammi 30iliCHIO8A8CS NOWYK THpopmayii 3 suxopucmanuam 6az danux Scopus, Web of Science, MedLine, PubMed,
Google Scholar, EMBASE, Global Health, The Cochrane Library, CyberLeninka. Bidomo, wo 6 yumonaasmi kaimunu
¥V 8UNAJKax Kopomkoeo pezioHy komniemenmaprocmi mikpoPHK euxaukaroms nocmmpanckpunyiiinuil catiaeHcure,
BUKOPUCMOBYHOHU NEPULUil 3 OCHOBHUX MoaeKyaapHux mexanizmie: TNRC6-acouiiiosanuii mexanizm mikpoPHK-ono-
cepedkosaroi deepadauii mPHK. Hasedeno, wio npomeinu AGO ccasyie micmams KoHcepsamugHuii momue m7G-cap-
binding protein (8idomuii ax domen MID), neobxionuii das indykuii penpecii mpancasuii, onocepedkosaroi mikpoPHK.
Ticns 36’ a3ysanns darnoeo momugy npomeiny AGO 3 mikpoPHK 6id6ysacmucs pexpymune npomeinie TNRC6 (GW182),
AKL, y c6oio uepey, pekpymyroms pizui 6inku (PABPCI1, PAN3 i NOTI), wo 6epyms yuacmo 6 inOyKuyii caiinencuney
Uinb060eo eeHa. Aesmopu Hasodsamo, wio mpunmogarosi 3aruwku (Trp), aki posmiweHi  2i0pogoOHUX KuULeHIX npo-
meinosux napmuepie TNRC6, 3ymoearoroms eucokuii cmynins aginnocmi i cneyughiunocmi e3aemodii. Haykoesui
ssaxcatoms, wo npomein TNRC6 npu 63aemodii 3 npomeinamu AGO moxnce odnouacro euxopucmosysamu mpu GW/
WG noemopu (momue- 1, momue-2 i momue eaxka), uio posmauiogai é Argonaute-36’a3yrouomy domeni. Tomy npomein
TNRC6 moxce 36’a3ysamucs oonouacko 3 mpvoma mosexysamu AGO. Bidomo, wo npomeinu TNRC6 seasroms coboro
PABP-63aemoditoui binku, 63aemodis sakux 3 PABP onocepedkosyemocs koncepsamusnum PABP-36’a3y0uum momueom
2. Iloka3zano, wo npomeinu TNRC6 ¢3aemoditoms i3 yumonaazmamuyunum npomeinom PABPC1 nid wac mpancasuii i
cmaoinizayii mPHK. Haeedeno, uo npomeinosuii komnaexc CCR4-NOT seas¢e cob60to 6ucokokoHcepeamuere 6azamo-
@yHKyioOHaNbHEe MYAbMUNPOMEiH0e YMEOPEHHS, ujo Mae 3’-5 -eK30puboHyKAea3Hy aKMUBHICMb, 3G PAXYHOK AKOI 8iH |
Koumponroe 0omin mPHK. Omuce, TNRC6-acouiitosanuii mexanizm mixpoPHK-onocepedkosanoi decpadauii mPHK y
UUMonAasmi KAiMuHU GUKAUKAE NOCMMPAHCKpUnUitinuil caiirencure. Ilpu yvomy eiodysacmucsa e3aemoodias TNRC6 3
npomeinom PABPC1, pexpymune npomeinamu TNRC6 deadenintorouux komnaexcie PAN2-PAN3 i CCR4-NOT.
KimouoBi cioBa: wmikpoPHK; npomeinu TNRC6; npomeinu PABPC1; deadeniniorouuii komnaexc PAN2-PAN3; Oe-
adeninorouuit komnaexkc CCR4-NOT; oensio

Bctyn

V umromasMi KIIITHUHM Yy BUITaIKaX KOPOTKOTO pe-
rioHy komruiemeHTapHocTi MikpoPHK  BukinkaioTh
MMOCTTPAHCKPUILIMHUN CAMJICHCUHT, BUKOPHUCTOBYIOUU
MepIIKi 3 OCHOBHUX MOJIEKYISIpHUX MexaHi3MmiB: TNRC6-

acouiioBaHuii MexaHizsm MikpoPHK-onocepenkoBaHoi
nerpanauii MPHK [12, 17, 19].

lporeinn TNRCé6

[Mporeinu AGO ccaBlliB MiCTATh KOHCEPBATUBHUI MO-
B m7G-cap-binding protein (Bimomuii sk nomeH MID),
HEeOoOXiTHMIA 11T iHAYKIIil perpecii TpaHCIIs1Iil, ormocepe-
koBaHoi MikpoPHK. Ilicis 3B’s3yBaHHSI TaHOTO MOTHUBY
nporeiny AGO 3 MikpoPHK BinOyBaeTbcst peKpyTUHT IIPO-
teiniB TNRC6 (GW182), sKi, y CBOIO 4epry, peKpyTyloTh
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pizHi 6inku (PABPCI1, PAN3iNOTI), 1o 6epyTh y4acThb B
IHIYKIIiT cailJIeHCUHTY LJIbOBOTO reHa [4, 41].

Ipoteinu TNRC6 (A, B, C) y N-TepMiHaIbHOMY pe-
rioHi MiCTATh MHOXWHHI TJIIMH-TPpUNTO(GAHOBI TOBTOPU
(glycine-tryptophan — GW), y LieHTpaJIbHOMY peTiOHi —
NIOMEH, acoltiitoBanuii 3 yoiksirunom (UBA), nomeH, 6a-
ratuit ryramiHom (Q), nomeH MID i nmpumukatrouuii 10
C-TepMiHaJILHOTO periony MoOTHB po3smizHaBaHHsI PHK
(RNA recognition motif — RRM) (puc. 1) [4].

Tpunrtodanosi 3anuiku (Trp), 110 po3MmillieHi B Tia-
pocdobHUX KuleHsx mporeiHoBux maptHepiB TNRC6,
3yMOBJIIOIOTh BUCOKMIA CTYMiHb adiHHOCTI i crenudiv-
HOCTi B3aemopiit. Tak, Ha migcTaBi BUBYEHHSI KpUCTaTiu-
HOi cTpykTypu mnpoteiny AGO2 JNI0AMHU BCTAHOBJIEHO,
o W-3B’s3yt0ui KUIIeHI MiCTSITh 3aJuIIKKU Trp, sIKi BU-
3HAYalOTh OiTOK-6inKoBi B3aemopii [33]. TTpotein TNRC6
npu B3aemonii 3 nmporeiHamu AGO MoXe OIHOYACHO BU-
kopucroByBatu Tp GW/WG moBTOopr (MOTUB- 1, MOTUB-2
i MOTHUB raka), siKi po3TalloBaHi B Argonaute-3B’s13yl0uoMy
nomeHi. Tomy nporeiH TNRC6 Moxke 3B’3yBaTHCS OTHO-
yacHO 3 TpboMa MoJiekyaamu AGO [16].

B3aemoaist TNRC6 i3 nporeiHom PABPC1

TIporeinu TNRC6 sBistioTh co6010 PABP-B3aeMomitoui
oinku (PABP (poly(A)-binding protein) — Interacting
Protein — PAIP), B3aemonis sskux 3 PABP onocepenko-
BYETBCSI KOHCcepBaTUBHUM PABP-3B’s13ylouiM MOTHBOM 2
(PABP-binding motif 2 — PAM2) [41]. [1poreirn TNRC6
B3aEMOJIIIOTH i3 HIUTOrUIa3MaTuyHuM TiporeiHom PABPCI
mim gac TpaHcii i cradinizanii MPHK. ITporein PABPC1
zaxuimae 3’-xinenp MPHK Bim mii exsonykieasu [25].
IIporein  PABPC1 sBisie c0o0010 BMCOKOKOHCEPBATHUB-
HUI eyKapioTUYHUI OiTOK, SIKUi MOB’s13y€e mouri(A)-XBicT
MPHK. IIpotein PABPC1 Gepe yyacTb y po3Ii3HaBaH-
Hi PHK 3a paxyHok yotupbox MotuBiB PHK-pekorHirii
(RRM1-RRM4) N-tepMiHaibHOIO perioHy i € riargop-
MOIO ISl Pi3HUX MPOTEIHIB, IO O€PYTh yYacThb Y PETYsLil
tpaHcisiuii i nerpagauii MPHK. TTpotein PABPCI1 B3aemo-
nie 3 eykapiotnuHuM (paktopom elF4G, sikuii o’ sizaHuit
3 5’-ken ctpykrypoto MPHK, i 111 B3aemonis iHimitoe 3a-
mukanHs Mojiekynn MPHK. BBaxkaerbcs, mo koHbop-
Mmaiis 3amMmkHyToro koHtypy PHK ctumymioe tpancisiito
i 3axumae 3’-, 5’-xinnui MPHK Big nerpanamii. Bzaemomis
TNRC6 3 PABPCI1 neperkomkae 38’ s13yBanHio PABPCI1 3
elF4G i 3anuknenHio MPHK, 1o nepeikomkae TpaHcsi-
wii (puc. 2) [37].

Takox BBaxkaloTh, 1110 B3aemomist 6inkiB TNRC6 i3
PABPC1 cynpoBOIXY€ETbCSI 3HUXEHHSIM adiHiTeTy Mnpo-

teiny PABPC no nosi(A)-xBocra mosekynu MPHK i ipu-
ckoproe MikpoPHK-omnocepenkoBane jeaneHinitoBaHHS
MPHK. HesBaxarouum Ha Te, mo B3aemomis TNRC6 i3
PABPC1 Gepe y4yacTb y pO3BUTKY CaAlJICHCUHTY, 1€ HE €
a0COJIIOTHO HEOOXiMHMM eTaroM AaHoro Ipoliecy. BBaxa-
10Tb, 1110 npoTteiH PABPCI1 ab6o He moTpibeH sl caiijieH-
CHUHTIY, a00 TOTPiOEH TiIbKU IJIs MPUTHIYEHHS MoJiaaeHi-
npoBaHux PHK-mitieneii [4].

PekpyTtuHr nporeinamu TNRC6 AeqaeHIAIo0YnX
KOMMAEKCIB

ITporeinn TNRC6 3a D0MOMOroI0 CaiftjIeHCUHTOBOTO
IIoOMeHy B3aemMofitoTh i3 mporeiHamu PAN3 i NOTI, ski
€ CcyOONMHHUIISIMU JeaeHiTIoUYnX KomIuiekciB PAN2-
PAN3 (poly(A)specific ribonuclease subunit 2-poly(A)
specific ribonuclease subunit 3) i CCR4-NOT (carbon
catabolite-repression 4-NOT) [4, 24, 35].

Vi 6inok-koayroui MPHK, okpiM nesikux ricToHO-
Bux MPHK, Mictate 3’momi(A)-xXBicT, SKWl TiATpUMYE
crabinbHicTh MoseKyn MPHK i Bu3Hauae eeKTuBHICTH
TpaHcianii. IlocTrpaHcKpumiiiiHa perymsimiss eKcIpe-
cii TeHiB y OLIBIIOCTI BMIIaAKiB KOHTPOJIOETLCS Yepe3
BIUIMB, SIKMII BU3HAya€ CTaH I10Ji(A)-XBOCTa MOJEKYIU
MPHK. 3miHa noBXuHU 10Ii(A)-XBOCTa TOHKO PETYJIIOE
aKTUBHICTb Mpoliecy TpaHcsii [44]. [Tpoliec BUnaieHHs
nofi(A)-xBocta moisiekyain MPHK, abo neaneHinroBaH-
HSI, € TIEPUIMM MOJICKYJISIPHUM MeXaHi3MOM, 10 OOMEXYE
mBUaKicTh TpaHcsuii. IBunkicts BUupaaeHHsT moi(A)-
XBOCTIB € OCHOBHUM (PaKTOPOM, SIKHMIT 0OYMOBJIIOE TIePiof
HamiBBuBeneHHsI MPHK, mpuyomy HecTiliKi TpaHCKpUIITA
IMiIIaloThCs OUIBIT aKTUBHOMY AeaaeHiltoBaHHIO. [Ipoliec
NlealeHITIOBAHHSI MOXe PperyJioBaTHUCsS CUTHaJaMy Ha-
BKOJIMIITHBOTO CepeaoBUIA. AKTUBHICTh J€adeHiTIOBaHHS
30iraeTbes 3i MBUIKICTIO BUBLIbHeHHS nipoTeiny PABPC,
1110 HeoOXimHU UTst eheKTUBHOI iHiLiallii TpaHCasii [42].
JliticHo, mepiuolo cragiero agerpagauii Mojiekyau MPHK
3a3BMYail € BKOPOUYEHHST ab0 BuaaJieHHs moJii(A)-XBocra,
a HaOUIbII 3HAYYIIIUM YMHHUKOM, 1110 BU3HAYA€E aKTUB-
Hicth gerpamamii MPHK, € akTuBHIiCTH IeameHimoI0OUNX
MexaHi3miB [18].

BigmoBinHO 10 cydyacHUX ysIBJIEHb [ealeHiTIOBAaHHS
MPHK oOyMmoBIeHe IMOCIiZOBHOIO Ai€l0 ABOX LIMTOILIA3-
MaTUYHUX JAeaieHimoounx KomruiekciB: PAN2-PAN3 i
CCR4-NOT. Ioni(A)-xBict MPHK criouatky 00pi3yeThb-
ca KomriekcoM PAN2-PAN3 1o DOBXHMHM, IIIO CTaHO-
BUTH NprOan3HO 50—110 HT; mic/ast YOro CKOPOUYEeHi XBOC-
™ MPHK 1mBuako nerpaaytoTs i BIJIMBOM KOMIUIEKCY
CCR4-NOT [7, 42].

AGO-3B’a3ytounini JOMeH

MiymH-TpunTOhaHOBI NOBTOPYU

CanneHcunHrosum AomeH
' g ( MID 1 E , ‘
5 Q M1 M2 s
j::lj:l ] ¢
928 .~,1074 RAM2 1511 1690
993 1207 1595

PucyHok 1. Bygnosa monexkynu TNRC6C [4]
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AeaaeHinoryni komnaekc PAN2-PAN3

JlomeHHa O6ymoBa MoJjieky rpoteiny PAN2 (127 x[1a) i
itoro maptHepa PAN3 (76 x/la) momaHa Ha puc. 3.

IMporeinu TNRC6 pekpyrtyioth mipotein PAN3 3a pa-
xyHOK cBoix moBTopiB GW/WG. Takox mnpotein PAN3
pekpytyeTbcsi Ha MPHK-MilleHi, B3aemopitoun 3 mpo-
teinom PABPC1. HeoOximHo Bim3HayuTH, IO IIPOTEiH
PAN3 0GesnocepeHbO 3B’SI3YETHCS TICEBIOKIHA3HUM/

Bucokui piBeHb
LWBUOKOCTI TpaKHCnALil

PABP&1 PAEPC1 PAEPC1

HeuinboBa ansa MikpoPHK MPHK

Hu3bkun piBeHb
LUBUAKOCTI TpaHCnALUiT

PAEPC1PABP21

0’\
qﬁﬁﬁ«\

miR
R

JeapeHintoBaHHsA

LinboBa ana mikpoPHK mPHK

PucyHok 2. CaiineHcuHr, o6yMoBieHnii
nopyweHHsim B3aemogii PABPC1 3 elF4G [48]

C-tepMmiHallbHUM JgoMeHOM 3 MoJjekynolo MPHK, a
N-TepMiHAIbHUM I[IMHKOBUM TMajblieM — 3 MOoJi(A)-
xBoctoM MPHK. V¥V Toil Xe 4yac i3oaboBaHMIi TpOTEiH
PAN2, 1110 Ma€e eK30HyKJIea3Hy aKTUBHICTb, 11030aBICHUI
MoxuBocTi B3aemomisitu 3 MPHK. Ilicns 3B s13yBaHHS 3
TNRC6 i MPHK mporein PAN3 pekpyrye PAN2, saxuit
C-TepMiHaIBHUM €K30HYKJIEa3HUM JIOMEHOM 3[IilCHIOE
nepsuHHe neafeHimoBanusg MPHK (puc. 4) [46].

HeoOxinHo Bim3Haumth, mo komiuiekc PAN2-PAN3
Billirpae He OCHOBHY pOJib Y MPOIECi deaneHiIoBaHHS
MPHK. [TponemoHcTpoBaHo, 1110 aediuut nporeiny PAN2
He 3anobirae mporiecy nerpaaauii MikpoPHK-mimeHneit,
TOJi SIK 3HWXKEHHS PiBHS Mpe3eHTa0eIbHOCTI KOMITOHEH-
TiB KoMIuieKcy CCR4-NOT cynpoBOIKYETbCS 3HMXKEH-
HSIM aKTUBHOCTI JieaicHITIOBaHHS i TTOAIBIIOI AeTpafalrii
mosekyn MPHK [6, 31].

AeaaeHintoroyni komrnanekc CCR4-NOT

IMpoteinu TNRC6 pekpytytotb komruiekc CCR4-NOT
3a paxyHOK Oe3ItocepemIHboi B3aEMOMil TpUNTO(DaHOBUX
moBTOPiB K N-, TaK i C-TepMiHaJIbHUX JOMEHIB 3 IIPOTE-
inom NOT1 (CNOT]1 y monuHm). HeoOximHO migKpecan-
1, 1110 B3aemonisd Mixk TNRC6 i kommiekcom CCR4-NOT
Bimirpae He3aMiHHY pojib B iHmyKIiii MikpoPHK-omoce-
pPeIKOBaHOIO caiileHCUHTY reHiB. [IpoTeiHOBUIT KOMIIEKC
CCR4-NOT sBnsie co6010 BUCOKOKOHCEpBAaTUBHE Oarato-
(yHKIiOHaTbHE MYJIBTUIIPOTEIHOBE YTBOPEHHS, 10 Ma€
3’-5’-eK30pMOOHYKJIea3Hy aKTHMBHICTb, 3a pPaxyHOK SIKOI
BiH i KoHTpomoe oomiH MPHK [13].

Crnouarky cyboaunuili komruiekcy CCR4-NOT Oynu
ineHTH(}iKOBaHI K PeTyasITOpW TPaHCKPUIILii. 30Kpe-
Ma, TIPOJEMOHCTPOBAHO, 1110 OXHUM 3 HAWOUIBII YacTHX
Micup gokamizanii komruiekcy CCR4-NOT e mpomorto-
pHi perionun IHK, ne BiH B3aeMojie 3 TpaHCKPUIILIiIAHN-
mu ¢akropamu TFIID (TATA binding protein) i SAGA
(Spt-Ada-GecenS acetyltransferase), moJieriryo4u TpuMeTH -
JIIOBaHHS JTi3MHOBMX 3anuiikiB 4 rictoHa H3 (H3K4me3)
[23, 27]. Kommuiekc CCR4-NOT peryntoe excrnpecito re-
HiB SIK Ha TPAHCKPUIILIITHOMY, TaK i Ha TpaHCISAIIHHOMY
piBHsIX. Tak, y sapi KIITHHY BiH Oepe y4acTh y Mogudika-
il XpoMaTHuHY, eJoHTralil TpaHckpumniii, ekcnopti PHK,
TpaHckpumniii i BimHoBneHHi JHK. ¥V nuromnnasmi kiitu-

[lomeH LuHKoBOro
nanbya

Pan3
76 kDa

PAM2 MceBAOKIHA3HMA AOMEH yor E,_UKM

JomeH

cnipanbHoi cTD

WD40

Pan2
127 kDa PID

YBikBiTUH C-TepMiHanbHa rigponasa

PKC

Ek3oHykneasa

PucyHok 3. CxematuyHe 306pakeHHs1 npoteiHisB PAN3 i PAN2 [45]
Mpumitkn: N-TepminanbHnii perioH nporeiny PAN3 micTute fomMeH unHkoBoro nanbus i PABP-3B’a3y04nii Mo-
TuB2 (PAM2); 3-TepmiHanbHuii perioH — nceBAOKiHa3HUIA JOMEH, IOMEH CripasibHOi KOTyLku i C-TepMiHanbHuii
naomeH (C-terminal domain — CTD), siki yTBOPIOIOTb CTPYKTYPHY OAMHULIIO NNCeBAOKiHa3u i C-TtepMiHasibHOro
naomeHy (pseudokinase and C-terminal domains — PKC). lNpoTtein PAN2 mictute sgomeH WD40, nomMmeH Heak-
TUBHWUI yOBikBiTH C-TepmMiHanbHOI rigponasu (ubiquitin C-terminal hydrolase — UCH) i agomeH ek30HyK1iea3u.
JAosra ninkepHa ginsHka (PAN3 interacting domain — PID) 3’eaHye nomenu WD40 i UCH.
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Hu Komiiekc CCR4-NOT € ocHOBHUM AeafeHiIITOpOM
i Bimirpae mpoBigHy posb y aerpanaiii MPHK i penpecii
TpaHCJIsILii, 0OyMOBIICHIl YyKOpOUeHHsM I10Ji(A)-XBOCcTa
MPHK, a Takox 0O0yMOBIIO€ PEeKPYTMHT KOMILIEKCY Ne-
keryBaHHss MPHK. VY 1uromnnasmi KIITHHU KOMILJIEKC
CCR4-NOT konokanizyetcs 3 moicomoro [21].

Kommieke CCR4-NOT 0Gepe yyacTb y peryJisiiiii ekc-
npecii GiIbIIOCTI FeHiB, 30KpeMa, moHan 85 % reHiB reHoO-
MY IpiKIXKiB [1].

OcnoBHuit komruiekc CCR4-NOT ckinanaetscs sIK
MiHiMyM 3 Tpbox NOT-npoteinis (NOT1, NOT2, NOT3/
NOTS) i 1BoX KaTaliTUYHMX OiJIKiB 3 pi3HUX POIAMH, OIHA
3 sgkux wmictuth Hykjaeasu DEDD (Asp-Glu-Asp-Asp)
tuny — POP2, CAF1z, PARN i PAN2; npyra — HyKJea3u
EEP (endonuclease-exonuclease-phosphatase) — eHmIOHY-
KJea3Ho-eK30HykieasHi ¢ochatazu (CCR4, Nocturnin,
Angel ta 2’Pde) (taba. 1). HaiiGinbin yacto B KOMILIEK-
ci CCR4-NOT opmnovacHo mpucyTHi Hykieasu POP2 i
CCR4. HeoOxigHO Bim3HAUMTH, 1110 HyKJIea3Ha aKTUBHICTh
docdaraszu CCR4p nepeBaxae taky Hykieasu POP2 [47].

IIpu peanizanii mikpoPHK-omocepenkoBanoro ne-
aneHimoBaHHd MPHK  BinOyBaeTbcsi  peKpyTyBaHHS
CNOT1 3a paxyHOK ioro B3aeMo[lii 3 KOHCepBaTUBHUMU
W-motuBamu tipoteiny TNRC6 (Gly/Ser/Thr-Trp (G/S/

TW) a6o Trp-Gly/Ser/Thr (WG/S/T), Gly/Ser/Thr-Trp
(G/S/TW) a6o Trp-Gly/Ser/Thr (WG/S/T)). Hesaxa-
0uM Ha Te, 1o obuasa motusu — G/S/TW i WG/S/T —
npoteidiB TNRC6 MoxXyTh OpaTu ydacTh y 3B’SI3yBaHHi
CNOTI, y nopouecyaJlbHOMY IealeHiTIOBaHHI TapreTHUX
MPHK 6epe yyacThb Tiibku oiuH 3 HUX [21].

Kommieke CCR4-NOT opraHizoBaHUil y BUIJISII
(yHKIiOHATBHUX MOMYJIB, SIKi 3’€IHYIOTBCS 3 CyOOmU-
nuueto CNOTI, wo Bigirpae posb maaTdbopMu, Ha SKiil
i (bOPMYETbCSI MYJIBTUIIPOTEIHOBE YTBOpEeHHs. Pi3Hi 110-
MeHu miporeiHy CNOT1 3B’s13yt0ThCsl 3i CBOIMU TapTHE-
pamu: N-tepmiHanbHa ninssHka nporeiny CNOT1 B3aeMo-
nie 3 mporeinoM CNOTI11, axwmii 38’s3yetbest 3 CNOT10;
CcepenHili IOMeH eyKapioTMYHOro (pakropa iHimialrii
4G (middle domain of eukaryotic initiation factor 4G —
MIF4G) 6e3nocepentno 38°s3yeThest 3 CAFla (CNOT7),
CAF1b (CNOTS) i CAF40 (CNOT9); 3-TepMiHaabHa [i-
nsgHka npoteiny CNOTI1 acouiloeTbCsi 3 KOMILIEKCOM
CNOT2/CNOTS3 (puc. 5). 3aBasiKv UM B3a€MOJIiSIM TTPO-
teiH CNOT1 3abesrneuye pe3rCTeHTHICTb OKPEMMX MPO-
teiniB Komiiekcy CCR4-NOT mo MexaHi3MiB IIPOTEOITi3y.
[Ipotein CNOT1, He3Baxkaoum Ha Te, IIO caM He Ma€ Ka-
TaJiITUIHUX TOMEHIB, € He3aMiHHUM KOMITOHEHTOM Jieajie-
Himooyoro komruiekcy CCR4-NOT [36, 47].

IIporein CNOT1 Ttakox

MikpoPHK

CIAYXWUTh TJIATHOPMOIO ISt
PHK-3B’s13y10unXx TMpOTEiHiB
(TpUCTETpaIpPOJIiHY, mnpo-
teiHiB poamH PUMILIO i
NANOS), ski BU3HaAYalOTh
cenndivyHiCTh aKTUBHOC-
i komruiekecy CCR4-NOT
s gesskux miaboBux MPHK
[43]. Tak, TpucTeTpampoIiH
(tristetraprolin — TTP) saB-
nsie coboro RBP, akuii omo-
CepelKOBYE IIBUAKY JAerpa-

PAM2

PucyHok 4. Bzaemogisa komrnnekcy PAN2-PAN3 3 npoteiHom TNRC6 i MPHK [8]

nauiro MPHK, mo MictaTe
AU (anmeHinar i ypuaunat) —

Ta6aunuys 1. NMpoteinn komnnexkcy CCR4-NOT [9]

MpoTein fex
Drosophila Saccharomyces cerevisiae Homo sapiens
NOT1 NOT1 NOT1/CDC39 CNOT1
NOT2 Regena (Rga) NOT2/CDC36 CNOT2
NOT5 NOT3 NOT5 CNOT3
oAt PoP2 CAF1/POP2 CAFLa/NOT/CAFL | CAF1L/
CCR4 twin CCR4 CCR4a/CNOT6C | CCR4b/CNOT6L
CAF40 Rcd1 CAF40 CNOT9/Rcd1/CAF40/RQCD1
NOT4 NOT4 NOT4/MOT2/SIG1 CNOT4
NOT10 NOT10 CNOT10
NOT11 NOT11 CNOT11/C20rf29
CAF130 CAF130
NOT3 NOT3
TAB182 TAB182
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Oaratuit enemeHT (AU-rich element — ARE). Ctpyk-
Typu ARE € nuc-gitounmu enemMeHTamu, MPUCYTHIMU B
3’UTR-ginstHui pisHoMaHiTHMX TpaHckpunTtiB MPHK,
110 KOAYIOTh INMPOTEIHM, ACOLiOBaHi i3 3alaJbHOIO pe-
akuiero. Pomunaa TIS11 PHK-3B’s3yr0unx nmpoTeiHiB, 1110
cknanaetbest 3 TTP i dpakropiB 1 i 2 OyTupaTHOI BiAMOBi-
ni (butyrate response factors — BRF), Binirpae kitouoBy
poib y perymamnii ekcripecii MPHK, mo mictare ARE. 3a-
BISIKM 1X 30aTHOCTI 3B’s13yBat 1 Binmnpasiasatu MPHK, 1o
mictath ARE, y mpoliec IBKUAKOI Aerpafaliii JaHUM KJiac
RBP pecTpykTye ekcrnpecito HU3KM Tpo3anajibHUX TeHiB
[32]. TIpotein TTP moxe pekpyryBatu Komiuiekc CCR4-
NOT rinbku B npucytHocti CNOTI [5]. ¥V cBolo uepry,
uutorazmatuuauit NOT1 pekpytye Ha ARE-MPHK ne-
aneninasu CNOT7 (CAF1/POP2) i CNOT6 (CCR4), Tum
caMuM iHilirowun posnazn ioro minkoBux MPHK. ITpore-
iH TTP € icToTHUM penpecopoM 3anajibHOI peakilii, ToMy
1o 3ab6e3neuye pekpyryBaHHs KoMmiiekcy CCR4-NOT na
MPHK nposzananbHux mutokiniB TNF-o, CXCL8/IL-8, i
mousekyau aaresii ICAM-1, cripustiouu ix gerpanaii [30].

ITIporein CNOT1 6e3nocepenHbo C-TepMiHAIbBHUM
oMeHOM B3aemonie 3 mnapaiorieclo  NANOS ccabiiB
(NANOS1, NANOS2 i

IMporein CCR4 (y moauHM iCHYE aBa MOTO TOMO-
goru — CNOT6C/CCR4a i CNOT6L/CCR4b) xa-
pPaKTepU3YEThCSI HASBHICTIO JBOX BHCOKOKOHCEpBa-
TUBHUX J0MeHiB: C-TepMiHaJIbHOrO JaeaaeHiTIY0T0
JIOMEHY i JIOMeHY, 6araToro JEeWIIMHOBUMU MMOBTOPaMU
(leucine-rich repeat — LRR). JlomeHn LRR Mae 3naTHicTb
3B’s3yBarucs 3 nporeinoM CAF1, cripusioun iioro BOy-
noByBaHHIO B Komruiekc CCR4-NOT. Crnig 3a3HaunTu,
mo, Ha Binminy Bimx CNOT6L, nporein CNOT6C mpak-
TUYHO He BIUTMBa€ Ha piBeHb MPHK [36].

Jronceki opronoru CNOT7 (hCAFla) i CNOTS8
(hCAF1b) mnporeiny CAF1, mo wmae puboHyKjea3-
Huii D-nomen cybponunu DEDD, B3aemoniioTh 3 10-
meHoM MIF4G nporeiny CNOT1 i BUKOHYIOTH CBOIO
OCHOBHY #ito — neaneHimoBaHHss MPHK [22]. TIporein
CNOTY9 (CAF40), sakuii 3B’3y€eTbCs i3 CepeHIM AOMe-
Hom (DUF3819) nporeiny CNOT1, He Mae aeaneHino-
Jouoi aKTUBHOCTI, aje 3JaTHUH JTOMEHOM, III0 MiCTUTh
armadillo-moBTopu (ARM repeat domain), 3B’s13yBaTHCS
3 PHK [11, 34].

Bzaemonitouu 3 N-TepMiHaIbHUM PETiOHOM ITPOTEiHY
CNOTI, nporeintm CNOTI10 i CNOTI11 oOGyMOBIIOIOTH

NANOS3), 1o 3yMOBIIOE
BubOip MPHK rewiB, siki 6e-
pPYTh y4acTb Y PO3BUTKY 3a-
POOKOBMX KJITUH OCOOWH
muleit i moneii [ 14, 20].
Tomomoriuni  mporteiHu
CNOT2 i CNOT3 odyHK-
LIOHYIOTh  SIK  MO3UTUBHI
MOIYJSITOPU  KaTaJTiTUIHOL
NeaneHisa3Hol  aKTMBHOCTI
komiiekcy CCR4-NOT i
CIIPUSIOTH Ierpamallii mibo-
Bux MPHK [3].
Cyb0onuHUIIST NOT4
komiiekcy CCR4-NOT €
E3 yb0ikBiTuH-1ira3oo po-
nuau RING, ska katanizye 2
yOIKBITUHITIOBAHHSI MPOTE-
iHiB [10]. ITporein CNOT4
Oepe yyacTb Yy KOHTpOJi
HaJl TIPOLIECOM  TpaHCIsI-

Not10/11 BD

uii. CNOT4 acouitoeTbcst
3 ToJlicoMoro i Gepe ydactb
y Oerpamamii - meeKTHUX
MPOTETHOBUX MPOIYKTiB,

YTBOPEHHS SIKMX IIOB’si3aHe
i3 3YNMHKOIO  TpaHCJsLii
[15]. Mpotein CNOT4 Gepe
y4acTb y KiIipeHci abepaHT-
HUX TIPOTEiHiB, iMOBipHO,
3a paxXyHOK ITOTEHIIIFOBaHHS
30ipKu rpoteacomu [28].
IIporein  CNOTS5 wmae
PHK-3B’s13y109y akKTUBHICTb
i 3OaTHICTIO IATPUMYBa-

&0 PEnot1t (DEDDJM Caf1 € Jcatao {_NOT box_Ji Not2

(RING){RRM)

Not4

MIF4G DUF3819 ‘Not1

¥ Not1

| NOT box JiNot5

T LUICHICTh KOMILIEKCY
CCR4-NOT [39].

PucyHok 5. lMpoteiun komnnekcy CCR4-NOT: 1) nomeHHa 6y[oBa npoTeiHis
kommnnekcy CCR4-NOT; 2) moaenb komnnekcy CCR4-NOT [9]
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W-containing motifs

GW182/TNRC6

Penpecia
TpaHcnauil

m’G—|

3 UTR

i MPHK, o mimsirarots pe-
Tpecii, BUKJIIOUHO TTOB’s13aHi 3
OJITHI€I0 CTOPOHOIO KOMIUIEKCY
CCR4-NOT.
JeanenimoBanHio MPHK
MOXYTb HiggaBaTucs 3’-5’-ne-
rpanaiii, 3AiliCHIOBaHI eK-
30pUOOHYKIIea3aMu DIS3
(DIS3 homolog, exosome
endoribonuclease andexoribo
3’-5’-exoribonuclease)
i DIS3L2 (DIS3 like
3’-5’-exoribonuclease 2) [29].

BMCHOBKM

Orxe, TNRC6-aco-
HililoBaHUN MeXaHi3M Mi-
kpoPHK-omocepenkoBa-
Hoi nmerpamamii MPHK 'y
LOUTOIUIa3Mi KJIITUHU BU-
KJIUKAE MMOCTTPAHCKPUII-

PucyHok 6. MexaHiamu gii komnnexkcy CCR4-NOT npu mikpoPHK-
orocepeaKkoBaHOMY caiisieHCUHry reHa [21]

lMpumitka: noTeHuiviHi mexaHiamu gii CCR4-NOT: 1) neaneHimoBaHHsi: TNRC6-
onocepeakoBaHwii pekpyTuHr komrnekcy CCR4-NOT cnpusie feaneHinioBaHHIO
yinboeux MPHK; komnnekc CCR4-NOT, Bigwenso4yn ageHiHoBy HYK1eoTugy
xBocta MPHK, BuBinbHsie nporein PABP, wjo po3’eaHye 5°- i 3’-kiHui PHK i 3ynu-
HSIE TpaHcAsaUilo; 2) penpecis TpaHcnauii (mexaHiamu He po3wngpoBaHi); 3) ae-
kenyBaHHs: kommiekc CCR4-NOT pekpyTye npoTeiHu AeKerniHry.

PEKPYTHHT KaTaliTMIHOro Moxnyist komruiekcy CCR4-
NOT [2].

Acomianisi kommiekcy CCR4-NOT 3 mporeinamMu
TNRC6 iHayKye aeaaeHiIIOBaHHS i, IK HACJIIOK, BUBiJIb-
HeHHs1 PABP 3 itoro koMriekcy 3 mosi(A)-XBOCTOM MoOJIe-
kynu MPHK, 1110 nmpu3BoauTh 10 MOpYIIEHHS LiJTiCHOCTI
newti MPHK i obymosmioe penpeciio TpaHcisuii. LlikaBo
Te, [0 pernpecis TpaHChsALii, iHmykoBaHa MikpoPHK, He
3aJIEKUTh Bill aKTUBHOCTI JealieHIIIOBAHHS KOMILJIEKCOM
CCR4-NOT, i MoseKkyIsIpHUII MeXaHi3M, 3a JIOITOMOTIOIO
sskoro miRISC npurHivyye TpaHcslioo, sIK i paHilie, 3Ha-
YHOIO MipOIO 3aJIUIIAETLCA HeBimoMuUM. ICHYIOTh HaHi, IO
komiuiekc miRISC npurHivyye ckanyBaHHSI pubOCOM 3a pa-
xyHoK pekpytyBaHHsI DEAD-box PHK remikasu elF4AII,
sike 00yMOBJIeHO B3aemonieio 3 Komruiekcom CCR4-NOT
(puc. 6) [26].

ITporein CNOT1 nos’s3ye it iHmii cydooguunii CCR4-
NOT 3 MPHK. ITpotein CNOT1 TakoxX pekpyTye TpaH-
CJISILIMHUI perpecop i akTuBarop aekenyBaHHsi — Dhhly
npixmkiB i DDX6 y moaunu [40].

Marta Ukleja Ta ciiBaBropu [38] 3amporioHyBaiu Mo-
nenb B3aemomii Komruiekcy CCR4-NOT 3 mPHK, 3rin-
HO 3 ko010 koMmuieKc CCR4-NOT 3B’a3yetncst 3 MPHK
y TOI 4ac, Koy ii 5’- i 3’-KiHIi ImpocTopoBO 00’€qHAHI.
Kommnonentu CCR4 i CAF1 a60o iX roMoJi0ru KOMILIEKCY
CCR4-NOT 3p’s3ytotbes 3 3’-kinuem MPHK i 3aiiicHio-
I0Th JeajieHimoBaHHs, a rexikaza 6 DEAD-box (DEAD-
box helicase 6 — DDXG6), acoriiiioBaHa 3 KOMIUIEKCOM
CCR4-NOT, 3B’s3yetbest 3 5’-kiHuem MPHK i cripusie
nexenyBaHHo. [ITpruyomy obGuaBa mpouecu BigOyBarOThCs
ogHoyacHo. LlikaBuUM € Te, 110 MOIYJIb IeaaeHITIOBaHHS

wiiHuii caimeHcuHr. Ilpu
1IIbOMY BigOyBa€ThCs B3a-
emonist TNRC6 3 mporeiHoM
PABPCI1, peKpyTHUHT IpoTe-
inamu TNRC6 neameHinmio-
ouux kKomruiekciB PAN2-
PAN3 i CCR4-NOT.

KondaikT inTepeciB. ABTOpU 3asiBISIIOTH TIPO BiACYT-
HicTb KOH(JIIKTY iHTEpEeCiB i BacHOi (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIpU ITiATOTOBLIi JAHOI CTATTI.
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Mechanisms of action of cytoplasmic microRNAs.
Part 3. TNRC6-associated mechanism of miRNA-mediated mRNA degradation

Abstract. The scientific review presents the mechanisms of
action of cytoplasmic miRNAs, namely posttranscriptional si-
lencing: the TNRC6-associated mechanism of miRNA-medi-
ated mRNA degradation. To write the article, information was
searched using databases Scopus, Web of Science, MedLine,
PubMed, Google Scholar, EMBASE, Global Health, The Co-
chrane Library, CyberLeninka. It is known that in the cytoplasm
of cells in cases of short region, miRNA complementarities cause
posttranscriptional silencing, using the first of the main molecu-
lar mechanisms: the TNRC6-associated mechanism of miRNA-
mediated mRNA degradation. Mammalian AGO proteins have
been shown to contain the conserved m7G-cap-binding protein
motif (known as the MID domain), which is required to induce
microRNA-mediated translation repression. After binding of this
AGO motif to microRNAs, TNRC6 proteins (GW182) are re-
cruited that, in turn, recruits various proteins (PABPC1, PAN3
and NOTT1) involved in the induction of the target gene silencing.
The authors state that tryptophan residues, which are placed in
the hydrophobic pockets of TNRC6 protein partners, cause a high
degree of affinity and specificity of interactions. Scientists believe

that the TNRC6 protein when interacting with AGO proteins can
simultaneously use three GW/WG repeats (motif 1, motif 2 and
hook motif), which are located in the Argonaute-binding domain.
Therefore, the TNRC6 protein can bind to three AGO molecules
simultaneously. TNRC6 proteins are known to be PABP-interac-
ting proteins whose interaction with PABP is mediated by conser-
vative PABP-binding motif 2. TNRC6 proteins have been shown
to interact with the cytoplasmic PABPCI1 protein during mRNA
translation and stabilization. It is shown that the CCR4-NOT pro-
tein complex is a highly conserved multifunctional multiprotein
formation having 3’-5’-exoribonuclease activity, due to which it
controls mRNA metabolism. Thus, the TNRC6-associated me-
chanism of miRNA-mediated mRNA degradation in the cy-
toplasm of the cell causes posttranscriptional silencing. In this
mechanism, there is an interaction of TNRC6 with PABPC1 pro-
tein, recruitment of deadenylating complexes PAN2-PAN3 and
CCR4-NOT by the TNRCG6 proteins.

Keywords: microRNA; miRNA; miR; TNRC6 proteins;
PABPCI proteins; deadenylating complex PAN2-PAN3; dea-
denylating complex CCR4-NOT; review
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