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Mema: suguenns pinis cuposamxosux miRNAS y dimetl pannvozo 6iky 3 6ipycHuMU 2enamumamiu.

HMayienmu i memoou. I1io cnocmepeincenmam snaxodunucs 22 dimeil pannvozo 6iky 3 eenamumom — 17 yumomezanogipycroi
emionozii i 5 HBV-emionoeii. Komnnexc docrioycensv 6Ka0UaA8 AHANI3 AHAMHECIUYHUX OGHUX, KIIHIKO-NAPAKIIHIUHUX O00C-
nidacens. Pieni miRNA-21-3p i miRNA-885-5p y cuposamui kposi dimeii 3 zenamumamu i 300p0GUX BUIHAUATU i3 3ACMOCYBAL-
nsam memoouxu TagMan. Ompumani oani 6yau npoanarizosani 3a 00NOM02010 npozpamiozo sabesneuenns 7500 Fast Real-time

PCR i sidobpasceni 3a 00nomozor epagixis.

Pesynomamu. Busieeno, wo pieni miRNA-21-3p i miRNA-885—5p y dimeil 3 eenamumamu éuwyi nopisnsno iz 300posumu
(»<0,05). IIpu CMV-zenamumi miRNA-21-3p cmanosumv 2,2728 YO npomu 0,6516 YO y 3doposux; miRNA-885-5p —
1,7244 YO npomu 0,1801 YO. IIpu HBV-zenamumi miRNA-21-3p — 38,9124 YO npomu 0,6516 YO 6ionogiono;
miRNA-885—5p — 1,7244 YO npomu 0,1801 YO y 300posux. Pisenv miRNA-21-3p docmogipno suwuil y epyni dimeti 3 zenamu-
mom HBV-emionozii nopiensino 3 dimvmu 3 zenamumom CMV-emionozii (p<0,05).

Bucnosxu. Ilidsuwenns emicmy miRNA-21-3p npu 6ipychux ypanrcennsax newinku 6Kasye na susHauaiviy poiv miRNA-21-3p
SIK pezyismopa imynnoi 6ionoeioi i modce Gymu suxopucmano 6 axocmi diaznocmuunozo diomapxepa. Haiisuuguii pisers miRNA-
21-3p 6 epyni dimeii 3 HBV-2enamumamu exasye na Oitow 2AuboKe 3anyuents iMyHHux Mexanismie, w0 eUsHaUae nooarvuuil
nepebiz namonozii. /lani docaiocervy niomeeporcyiomy 1eobXionicmy 6KIOUeHIs. 2eNAmMONPOMEKMOPHOL Ma iIMYHOKOPEZYI0UOT
mepanii npu GIPYCHUX 2eNamumax, 3aieHcHo 6i0 Cmynens. akmueHOCMi 3anaivbHoz0 NPOUecy.

Kmouosi caoea: mixpoPHK, yumomezanosipyc, eipyc eenamumy B, zenamum, oimu paninozo 6ixy.

Beryn

ypameﬂ}m [IEYiHKU Yy JIiTeil paHHbOrO BIKYy CKJIa/Ial0Th
IPyIy TeTEPOreHHUX 3aXBOPIOBaHb, OOYMOBJEHUX
iHGEKIITHIMEI areHTaM1, BPOLKEHUMHU TTOPYIIEHHIMI 00Mi-
HY PEYOBUH Ta aHOMAJIIIMU PO3BUTKY renaTobiiiapHoi cucre-
mu. /lomiHylOUMMU y CTPYKTYpi € iH(QeKIliliHI ypakeHHS,
cepejl SIKMX BaroMy 4acTKy 3aiiMaioTh BipyCHI TrelaTUTH.
Ha nepmomy poti KuUTTs BipycHi yIIKOKEHHS 31€011bI10T0
BU3HAYAIOTHCS TPYTIOI0 reprecipycis [4]. Ilepebir reprecsi-
PYCHMX IellaTUTIB y pAHHbOMY JIMTUHCTBI 3aJINIIAETHCS Helle-
penbadyBaHM, YHCIEHH TOCITIIPKEHHST BKa3yIOTh Ha MOKIH-
BicTh XPOHIUHOTO Tepebiry martosorii y gaHiil BiKOBiil rpymi
[1]. Bipycu renmatutie B (HBV) i C (HCV) cepen miteit
PaHHbOrO BiKy, Ha BifMiHYy BijJl cTapHIuX, 3aliMaIOTb MEHIILY
YacTKY 1, 32 TJaHUMU Pi3HUX JIOCJIKEHDb, CTAHOBJIATDH Maiixke
tpetuny marosorii [2]. OcobiuBoctsiMu ix mepebiry
€ MaJIOCUMIITOMHICTh KJIHIYHUX IPOSBIB 1 BUCOKa HMOBIp-
HicTb (OpMyBaHHS XPOHIUHOI (GOPMH 3aXBOPIOBAHHS.
Yucsnenni 10CIiIKeHHA BKa3yIOTh, 1[0, He3BasKaloun Ha [1aTo-
TeHHICTD TeaTOTPOIHUX BiPYyCiB /10 KJIITHH EeYiHKY, CTYIiHD
ypaskeHHs i repelir BipyCHUX relaTuTiB BArOMO 3aJ1e5KaTh Bijl
IMYHHOTO CTaTycCy IalliEHTa, 30KpeMa BiJIIOBiZi Ha BipycHe
HaBaHTa)keHHs. Came He3pilicTh IMyHHOI CUCTEMHU B PAHHBO-
My IUTHHCTBI OGYMOBIIIOE BMCOKY aKTHBHICTb i 3aTsKHUI
nepebir maToJIorii.

MikpoPHK (miRNAs) € enporeHHUMH, HEKOIYIOUNME
PHK, ski MoaymioioTh eKcrpeciio reHiB Ha IMOCTTPAHC-
KpumiiiitHoMy piBHi. [limpaxoBano, 10 TeHOM JIIOMUHN MOXKe
komyBaru Gimbiuie 2000 miRNAs, ki  KOHTPOJIIOIOTH
no 60% monacekoro renomy [28]. MikpoPHK Bukonyiorn
BKJINBY (DYHKINIO B PI3HUX BUAX MisITBHOCTI OpraHi3my,
BKJIIOYAIOYN PO3BUTOK iHQeEKIiHHNX 3axBopioBanb. Haykosi
nocikerHs mokasanu, mo miRNAS MokyTh BUKOHYBaTu
BaJIMBI QYyHKII Yy PO3BUTKY i audepeniioBaHHi iMyHO-
KOMITETeHTHUX KJIiTHH [28]. PerysmoBaHHS 3a I0MOMOTOIO
miRNAs He Mae cnenndivyHOCTi, IPUIYCKAETHCS HOTO CIIPsi-
MOBaHICTh Ha KOHKPETHI JIOKYCHU TeHiB y IIeBHUX TUIIAX KJIi-
THH, 1110 00YMOBJIIOE iX (DYHKIIOHANbHY aKTUBHICTh Y KOH-
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KpeTHOMY 4Yaci i mpoctopi. [IpoBeseni ocramHiMEH pokaMu
JOCJTJKEHHST IOBOJISATD, 110 3MiHU piBHIB neBHUX MiRNAs
noB'g3ani 3 (GOPMyBaHHSAM i MPOTPECYBAHHSAM IIATOJIOTIi
nmeuinku. Tak, miR-155, miR-181, miR-21, miR-885 ra immri
MOB'sI3aHi 3 IATOTEHE30M Ta IPOTPECYBAaHHSAM XPOHIUHUX
dopm HBV i HCV indexuii [15,21,27], miR-21,
miR-29 TicHo moB's3ani 3 GopmyBanHaM (HiGPo3y MediHKK
i € 9YaCTUHOIO iHiIiaMii cUuTHAJIB 0 excrpecii TpaHchOopMyTo-
yoro daxropy pocty B (TGF-B) Ta inmux nuTokiniB y 3ipuac-
TUX KJIITHHAX TeYiHKy [26]. ¥ 3BOpOTHOMY HAIpsIMKY IEBHI
mutokinu, taki sik TGF-B, daxrop Tpankpumniii sjepHoro
daxropy B Ta iHum, ski BIJIMBAIOTH HA PO3BUTOK 3aIajieHHs
i (ibposy, MOKYTh aKTHBYBATH eKCIpeciio aesknx miRNAs
(miR-221, miR-222), mo crpusiors nposicdepartii 3ipuactnx
kaitun [18,20].

Ha cporozni mmpoko BuB4aeThes excrpecis miRNAs mpu
TaKUX MaTOJOTIYHUX CTaHaX TeYinKu, SK XPOHIUHI remaTuTu
(XT), $ibpos mneuiHku i rematornesoJaspHa KaplHHOMA
(I'IIK), Ta akTWUBHO BMBYAIOTHCS MeEXaHI3MM Iepejayi
miRNAS 3 KTITUH Te4iHKKA B KPOBOTIK 1 TOTeHIIIiTHI (yHKIIIi
ix y mrasmi. CupoBatkosi miRNAs MoxyTh OyTu 3aydeni
B MikkmiTunni komynikarii [13,22]. Ilpumnyckaerbes, 1o
MABUIIEHHS cupoBarkoBux piBHIB mMiRNAs y miteit
3 XI'B HasmexuThb 10 XOCT-IMyHHOI BiJITOBi/i 1 BU3HAYaE
B MalllyTHhOMY PO3BHUTOK YCKJIJHEHDb maTtosiorii [12]. Bus-
yeHHs UpPKyMooYnx MiRNAs y cupoBaTiii KpoBi BiKpuBae
HOBMI KJIac TOTEHIIIHHUX MapKepiB IS MaJoiHBa3WBHOL
JIIaTHOCTUKY 1 MOHITOPUHTY CTaHY MAIli€HTIB i3 3aXBOPIOBAH-
HAMM Ievyinky. Tak, HelofaBHI JOCJI/IKEHHS Yy JTOPOCIUX
Mai€eHTiB 3 XpoHiunuM renatutoM B (XI'B) Bussuan
B3aemoziio miRNAs 3 HBsAg [6] i kopeJsiiiio Mixk piBHAMEI
mupkyJioouoro HBsAg i miR-122 [25]. TIpu xpoHiuHOMY
rermatuti C (XI'C) miRNAs y cupoBaTmi KpoBi KOpesIioioTh
i3 crazieo hi6posy neuinku [9] Ta crynenem sananenns [10].
[Toxazano, mo pisai MmiR-21, miR-122, miR-223 y cuposatmi
kposi xBopux Ha XI'C pocToBipHO BUII MTOPIBHSHO i3 3/10pO-
BuMu [7], a pisai miR-10A u miR-125b — nusbki y narientis
mpu HBV-niozutuswiit 'K, #va Biaminy Big narientis 3 XI'B,
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11X MoeiHaHHSA MOKe YiTKO AndepeHIiioBaTH 11i maToJoTivHi
cranu [24].

VY perenepatopuux i GiGpoTuyHUX Mporecax y IMedinii
noseznena peryasaTopHa poab miRNA-21[11,14,19]. Beranos-
JIeHO, 1o TiaBuieHa ekcrpecis miRNA-21 cnipusie hibposy,
crumymmoioun SMAD-curnansuuii kackax TGF-f — womo-
4oBOTO MejiaTopa (hibporeHesy Ta eKcrpecii MoJeKyJan
MaTpukcHoi Metasonporeinazu-2 (MMP-2), mo npoBokye
JIeTPAJIaIlifo MOJIEKYJT MisKKJTITHHHOTO MaTPUKCY 1 iH(iabTpa-
o ¢ibpobractis [11]. Psim aBTOpiB BUSABIIM MOCUTIECHHS
ekcripecii miRNA-21 y nposicdepatusniit ¢asi medinkoBoi
pereHepaiiii micJas 4YacTKOBOI TernaToeKToMii y MUIleH,
a Takoxk goBesu, 1o gana mMiRNA, miloun Ha jeski reHu-
MillleHi, CIpUsi€ KITUHHIN Tpomideparii remaroruTis [19].
JlocaiizkeHHst Ha My pax TOBOJISITh, 110 (DYHKITIOHATbHA MOJLY -
aamisg miRNA-21 crumymoe kmiTunny nposidepartiio i JKuT-
TE3MATHICTD TEMATOINTIB, & TAKOK 3MEHIITY€E 3aruGesTb KITiTHH
[14]. Iloxazano, mo miRNA-21 3marua perymioBatu
HBV-iudekiito Ha piBHI TpaHCKpUIIIii ab0 TapreTHHTy KJIi-
TUHHUX (DAKTOPIB TPAHCKPUIIIii, HEOOXIZAHMX /IS eKCIIpecii
renis HBV a6o Gesnocepeanno npus'asku 1o HBV tparc-
kpuntiB [16]. [unm gocrmiskeHHS BUSBUIN ITABUIIEHHS
piBust miRNA-21 y cuposariii XBOpuUX 3 HEAIKOTOJIBHOIO
SKIPOBOIO XBOPOOOIO Teuinku [5].

[TorenmifinumM MapkepoMm /I BUSIBJIEHHS [aTOJOTIT
nevinkn MoKe OyTH BW3HAYEHHS PIBHSA CHUPOBATKOBOI
miRNA-885-5p. ¥V disiosoriunnx ymoBax BCTAHOBJIEHO
3HauHy ii KiJbKicTh y Tapenximi nedyinku. PiBenb miR-885
3HAYHO TBUIIEHUI Y CUPOBATII KPOBi MOPOCIUX XBOPHUX
3 XI'B, muposom neuinkn, I'IIK i moske coysxutn ckprHiHrOM
II7Ts1 BUSIBJIEHHS XBOPUX 3 TaTosiorieto medinku [12]. IlinTeep-
pkenuM € migsuitennst piBust miRNA-885-5p y axireit
Ta popocaux 3 XI'B mopiBusaHO i3 3mopoBuMnu [23]. 3Minn
piBasg miRNA-885—5p y cupoBartiii KpoBi NAIi€HTIB 3 Mevin-
KOBOIO MATOJIOTIEI0 Bi0OpaskaioTh MeTabosiuHuii uchananc
B OPraHi, Xo4a MeXaHi3M ii /lii 0cTaTOYHO He BUBUEHUH [23].

Takum 4yrHOM, YHCJEHHI MOCHI/PKEHHS IOKa3yIOTh, 1110
miRNAs 6epyTb y4acTb y MOAYJIsALIT eKcnpecii reis i peruri-
Karlii TermaToTPOIHNX BipyCiB Ta TPAlOTh BUPINIAJIBHY POJIb
y Bipycuux Baaemogisix. [loseseno, 1o BipycHa indexitis
TMPU3BOANTH 70 3MiH ekcipecii miRNAs mpodinio B medinii
Ta piBHA mupkymoloynx MiRNAs y cuposaTii Kposi.
Mu mpurnyckaemMo, Mo BipyCHI ypaskeHHS HMEeYiHKH y iTeil
MOXYTb MaTu crHenudivyHnii TUPKYITIo0YNi  Tpodiib
miRNAs, axuii Moske GyTH BUKOPHCTAHUN B SKOCTI iarHOC-
THYHOTO GioMapKepa, MOKIUBO, SIK XaPAKTEPHCTUKA CTYTICHS
VIITKO/KEHHST TKAHUHU TT€4iHKH.

Memoto pobotn 6ys0 BusHauenns pisnis miRNA-21-3p
i miRNA-885-5p y cuposariii KpoBi HiTeil paHHBOTO BiKYy
3 BIpYCHUMM TelaTuTaMu.

Marepias i MeToA1 AOCHIIKEHHST

[Tix mammMm crioctepeskeHHAM 3HAXOIUJINC 22 JliTeit paH-
HBOTO BiKY 3 TelmaTuToM, cepen HuX 17 miteit — nuromerasno-
BipycHoi etiosiorii, 5 — HBV-eriomorii. Komruieke moci-
JUKEHb BKJIIOYAB aHa/li3 aHaMHECTUYHUX JaHUX, KIIHIYHWI
OrJIsiJl, 3arajibHuii aHasi3 KpoBi, gaHi GiOXiMiYHOrO mOCIIi-
JUKEHHSI KPOBI — piBeHb HEKOH'IOTOBAHOI i KOH'IOTOBaHOI
(ppakuiii 6iipy6iny, TpaHcaMinas, JTy;KHOI (hocarasi, yasrpa-
3BYKOBE JIOCJI/KEHHSI OpPraHiB 4YepeBHOI IOPOKHUHMU.
3 MEeToI0 yTOUHEHHS eTiOJIOTii 3aXBOPIOBAHHS BU3HAYAINCH
mapkepu TORCH-indexii, HBV i HCV, 3a nmokazanusmu
MIPOBOAMJINCA peakilisg BaccepmaHna, J0OCTiKeHHS Ha Bipyc
iMyHO/IedinmTy MoinHN. BipycHi remaTuTy AiarHOCTYBAIN 32
nasieHocti Mapkepis: HBV (HBsAg, HBeAg, antu-HBc IgM,
JTHK HBV), HCV (antu-HCV IgM, PHK HCV), criennciu-
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Hux antutia 7o BipyciB CMV, EBV, HSV 2, 6, 7 knacis M i G,
JHK CMV i JJHK EBV y kposi i ciuni. Buxmouenus
BPOJKEHUX MOPYIIEHb OOMIHY 3 yPasKeHHsIM TIEeYiHKU TPOBO-
JIAJIOCST 3 BUKOPUCTAHHSM CIEialbHIX O10XIMIYHIUX METOUK
i koHcyzbranii reHetuka. CTyIiHb aKTMBHOCTI 3araJbHOTO
mporecy BusHaudasnacs 3a piBHeM Tpancaminasd (AJIT i ACT):
1,5-2 Hopmu — MiHiMaTbHa, 3—5 HOPM — CTAOKO BUPaKEHA,
5-9 Hopm — mromipHa, 10 HopMm i Gisibie — Bucoka [3].

JlocmizkeHHS TPOBOINIICH BiAATIOBIAHO 0 BUMOT MEJIY-
HOT eTHKH, 32 YMOBHU MUCHMOBOI iH(OPMOBAHOT 3rojin GaTbKiB
00CTEKEHUX JTiTEl.

PiBni miRNA-21-3p i miRNA-885—-5p y cuposariii Kposi
ZiTeil 3 reraTUTaMHy i 3/[0POBUX BU3HAYAJIN i3 3aCTOCYBAaHHAM
metoanku TagMan. Torameny PHK Buzisisgam 3 kpoBi xBopux
3 BukopucranHsM mirVana PARIS (Ambion, CIIIA) sa
nporokosioMm BupoGHUKa. Konrnenrpaiito PHK BumiproBaim
3a mpomomoroio crekTpodoromerpa NanoDrop ND1000
(NanoDrop Technologies, CIITA). miRNAs BusHauasu MeTo-
JIOM 3BOPOTHOI TPAHCKPUIIILii i OJIiMEPa3HO-TAIOTOBOI Peak-
uii (IIJIP) y peanproMy uaci. 3BOPOTHY TPAHCKPHUIIILIO MTPO-
BoAMIM 3 BUKopucTanHaMm Habopy High Capacity
c¢cDNA Reverse Transcription Kit (Applied Byosystems,
CIIIA), cienndiunmx npaiimepis 1151 KoxxHoi miRNAs i 10 ur
toranbpHoi PHK. Kimpkicuy IIJIP y peaspHOMY waci mpoBoan-
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Tabuys 1
Moka3Huku nepebiry renaTtuty B 00CTEXEeHUX giten
Fpyna giten

Moka3Huk CMV HBV

CraTb (xrionyuku/gis4aTa) 9/10 2/3

Bik (mic) 11,4472 20,4+14,6

BaranbHui 6inipy6iH, Mr/an 150,3+20,6 185,2+73,5

Mpsimui 6inipy6iH, mr/an 56.9+13,0 85,3+32,5

ANT, oa/n 176,572 204,2+49,1

i 3 Bukopuctanuam TagMan MicroRNA Assays (Applied
Biosystems, CIITA): U6 snRNA (K eHoreHHII KOHTPOJIB),
hsa-miR-21-3p, has-885-5p. Temmneparypuuii pexum OyB
TakuM: iHinianpHa genatypaiis 95°C — 10 xB.; 45 nuKIiB
95°C — 15 ¢ i 60°C — 60 cexyna. PiBenb miRNA pospaxo-
ByBain 3a ((opmysoio (2ACt*100), wnHopmamisyBaan
1o U6 snRNA i npeacrasasamn B ymoBHUX ofnHUIEIX (YO).
Amruridikariio nposoannn Ha 7500 Fast Real-time PCR
(Applied Byosystems, CIITA). Orpumatni gani (puc. 1 A, B)
GyJii poaHaIi30BaHi 3a JOMOMOTOIO TIPOTPAMHOTO 3abe3tie-
yenna 7500 Fast Real-time PCR i BimoOpaskeni 3a momo-
Moroio rpadikis.

Otpumani 1uppoBi AaHi OMPaAIbOBAHO 3a OMOMOTOIO0
komit'orepaux mporpam Microsoft Office 2007 i Statistica
6 (StatSoft Inc., CIITA) 3 BUKOPHUCTaHHIM OIUCOBOTO,
KaTeropiayibHOTO 1 MOPiBHAJBHOTO aHamizy. Kputnyne 3ua-
YeHHs PiBHS 3HA4YyHOCT puiiManocs 3a 5%. HopmasbHicTb
posnoiny Aanux Oyja OIliHEHA 3a JOMOMOTOI0 KPUTEPist
[Mamito-Yinka: rpyna miteii 3 CMV-rematutoMm — B pasi
miRNA-21-3p-W=0,6444 (p=0,0238), miRNA-885-5p
W=0,7682 (p=0,0334), rpymna miteit 3 HBV-remarutom —
B pasi miRNA-21-3p-W=0,6444 (p=0,0913), miRNA-
885-5p-W=0,5456 (p=0,0109); ripur p<<0,05 po3ro/iiyi 03HaKN
BUSIBJIABCS BiIMIHHUM BiJl HOpMajibHOTO. BpaxoByioum, 110
W-cratncrtuka 6ymna suauyioio (p<0,05), To BiporiaHicTh
BiZIMiHHOCTEll y 3pa3kax BU3HAYAIN HemapaMeTPUIYHUM
metozioM (po3paxyHok U-kputepito Manna—Bitwui). PiBenb
nocmikyBannx miRNAs mpesictaBienuii y BUrISi Meiianu
Ta nepuenTtuieii (25, 75). Kopensiiiinuii 38's130k po3paxoBy-
BaBCs 3a paHroBUM Koedilientom kopeJisiitii Criipmena.

PesyabraTi AOCTIAKEHHS Ta iX 0OTOBOPEHHS

V¥ 70,5% niteit CMV-renarut mposiBUBCs y Bitti /10 6 Micsi-
1iB i BU3HAYABCSI SIK BpouKenuit, y 29,5% niteit CMV-rematut
maB HaOyTHii xapakrep. Cepen miteii 3 Bpojskernm CMV-rema-
TTOM 47,1% Manu XxpoHiunuii nepebir saxsoprosatnst. Ceperi-
Hiil Bik giteit 3 CMV-renaturom ckiaas 11,4+7,2 micsiis.

Kuniniyai npossu CMV-remaruty, gk BPOKEHOTO, TaK
i HabyTOTO, BRIIOYATN KOBTAHUIO (76,5%), TemaToCIieHo-
Merasiio pisHoro crymens (82,3%), iHTOKCHKAIiHIIT
cunapom (47,1%), nucnentuuni nposisu (41,2%), enizonn
axOoJIIYHOTO CTI/IBISI, TPAH3UTOPHY HEBPOJIOTIUHY CHMITOMA-
tuky. PiBui AJIT i ACT Gyau Bummmu 180X HOpM y 35,3%
BUMAAKIB, y Ouabiiocti Bunaakis (58,9%) akTuBHicTh Oya
cnabo Bupaskena, y 5,8% miteil ak TMBHICTb OyJsia HOMIpHOIO.

Cepen aiteit 3 HBV 4 aiteit 6y HBsAg-nosutusanmn,
1 — HBsAg-nerarusnoro. IlepunartanpHe indikyBanus maiu
2 (40%) mireii, oxgna nuTtuna indikoBana mmapeHTepanIbHUM
MIJIIXOM, Y /IBOX JIiTell IIIAX iH(piKyBaHHS He BCTAHOBJICHO.
VY Ginbmocti (60%) ob6crexenux giteit 3 HBV kiiniuna
KapTUHa OyJTa MATOCHMITOMHOIO, IO CTBOPIOBAJIO TEBHI
TPY/HOII /Ul IaTHOCTUKYW ypakeHHs Tevinku. Koiniuna
KapTHHA MAaJOCUMIITOMHOrO Iepebiry XapakrepusyBajiach
AUCIENTUYHUME TPOSBAMM, HECTIHKUMHU, 3 JOMilIKaMu
CIM3y, BUIOPOKHEHHSIMHU, 6€3 JKOBTAHUIN. AKTUBHUI
rocTpuii mepebir y 40% miTeil XxapakTepr3yBaBCcs BUPA3HOIO
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SKOBTSHUIIEIO, 301/IbIIEHHAM PO3MIpPIB i 3MiHAMM €XOTEeHHOCTI
[EYiHKU 1 CeIe3IHKU.

AKTHBHICTb 3aMaJbHOTO TIPOIECY Y 0OCTEKEHUX [Tl Olti-
HIOBaJIaCh 3a piBHeM TpaHcamiHas (Tabu. 1): cepeHiil piBeHb
AJIT y pmireit 3 CMV-renaturom cranosus 176,572 ox/i1.
¥ 3 (60%) niteit 3 HBV npeBamoBanyn MasoakTusHi Gopmu
3aXBOPIOBaHHS (MiHIMaJbHa i HU3bKA AKTUBHICTH), BUCOKOI
akTUBHOCTI He Oys0. CTaTeBUX BiAMIHHOCTEH MiK rpyrnamu
XBOPHX He BUABJIEHO.
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Puc. 2. MepiaHa i gucnepcis pisHs miRNAS y cnpoBartui Kposi
niten 3 renatutom CMV eTionorii i KoHTponbHoi rpynu (YO):
A — miRNA-21-3p, b — miRNA-885-5p
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Puc. 3. Megiana i pucnepcis pisHs miRNAS y cupoBartui KpoBi
nitein 3 renatutom HBV-etionorii i koHTponsHoi rpynu (YO):
A — miRNA-21-3p, b — miRNA-885-5p

CraTUCTUYHMIT aHaTi3 OTPUMAHUX Pe3yJIbTaTiB PiBHIB
miRNAs BusiBug, 110 piseb miRNA-21-3p i miRNA-885-5p
y miteit 3 ypaxkennsam nedinku CMV-etiosorii MaB po36ikHO-
CTi 3 AiTbMHU KOHTpOJbHOI rpynu: miRNA-21-3p — 2,2728
(Bix 0,0579 mo 58,8070) YO mporu 0,6516 (Bix 0,0133 mo
5,3708) YO signosiguo (puc. 2A); miRNA-885-5p — 1,7244
(Bim 0,1297 mo 28,5153) YO mporu 0,1801 (Bim 0,0122
1o 1,5653) YO y aiteit kontposibHOi rpynu (puc. 2B). Otpu-

Mani emmipuani 3HadeHHsT Uenn. OyJIM MEHITNMHU 32 KPUTHYHE
3HaueHHS KpUTepito Uewn. I TTOPIBHIOBAHUX TAHUX, O BU-
3HAYa€ HAABHICTb JIOCTOBIPHMX BiAMiHHOCTeHl Mix piBHAMU
miRNA-21-3p i miRNA-885-5p y npoananizoBannx Bubip-
kax (p<0,05).

VY nirteii rpynu HBV-renaruty BusBieHO BUCOKUIT PiBEeHD
miRNA-21-3p — 38,9124 (Bix 14,9408 no 58,8070)
YO nporu 0,6516 (8ix 0,0133 1o 5,3708) YO B rpymi 31p0po-
Bux giteit (puc. 3A). Otpumane emmipuune 3Ha4eHHS Uewn.
6yJI0 MEHIIUM 32 KPUTHYHE 3HaYeHHsT KpUTepito Uewn. 115
MOPIBHIOBAHMUX TPYTI, IO BU3HAYA€ HASIBHICTb OCTOBIPHOI
BigminHOcTi Mik  piBHAMn miRNA-21-3p. Pisens
miRNA-885—5p He MaB 3HauyIMX BiZIMIHHOCTEHT B/l TOKA3HWKIB
y ziiTeit KoHTpoJbHOI TpyTn — 1,7244 (8in 0,2458 10 10,5819) YO
nporu 0,1801 (Bix 0,0122 10 1,5653) YO (puc. 3B).

[lnga ominku B3aemMo3B'a3Ky Mik piBHAIMH MiRNAs
i TIOKa3HUKAMW aKTWBHOCTI 3alaJIbHOTO MPOIlECY, 30KpeMa
piBaem AJIT, 3acTocoByBaBCst METO/ KOPEJISIIITHUX CTPYKTYD
Cripmena (tab. 2).

Anajtiz KopeJsIiitHiX 3B'sI3KiB BU3HAUUB CTATUCTUYHO
3HAUYTUM KoedillieHT paHroBoi kopesAtii Mixk piBaeMm AJIT
ta ekcrpecieio miRNA-885-5p y aiteit 3 CMV-remarturom,
(0,05>p>0,01). PiBenn excrpecii miRNA-885-5p y mireit
3 nokazuukamu AJIT go 150 ox/n ckmas 0,2458 (0,1297;
0,9219) YO, a y nmireit 3 pisuem AJIT 151 ox/a i Bume —
2,1926 (0,9219; 16,1750) YO sigmosiguo (p<0,05).
Ha tu1i craTucTryHO 3HAYyIO1 KOpesilii, ika 0yJia po3paxo-
BaHa y Bciei rpynu giteit 3 CMV-renatutom, MoKHa 3pOOUTH
BHCHOBOK, 1110 piBerb MiRNA-885-5p mMae npsiMy MO3UTUBHY
3asexHicTb Bif piBus migsuiienns AJIT. Y niteit 3 HBV-
renaTuTOM KOpeaAliiinmii 3B's30k OyB BimCyTHIM, 110,
MOZKJINBO, 00YMOBJIEHO MAJIO0 KIJIBKICTIO 06CTEKEHNX JiTei.

BucHoBku

Metoto anoi poboTu 6yJI0 BUBYECHHS PiBHIB CHPOBATKO-
BuX MiRNAs y miTeii paHHBOTO BiKYy 3 BipyCHUMU remaTuTa-
Mu. Jlane moci/pKeHHs € IepIInM, sIKe XapakTepusye piBHi
cupoBaTkoBuX MiRNASs mpu BipycHuUX renaTurtax y AiTeil.
BusiBieno, mo piBai miRNA-21-3p i miRNA-885-5p
y ZAiteil 3 rematuTaMu BUILI IIOPIBHAHO 13 370pOBUMU
(p<0,05). TIpu CMV-rematuri miRNA-21-3p craHOBUTH
2,2728 YO nporu 0,6516 YO y 3nmoposux; miRNA-885-5p —
1,7244 YO nipotn 0,1801 YO. IIpn HBV-renatuti miRNA-21-3p
craroButs 38,9124 YO nporu 0,6516 YO Bigmosigro; miR-
NA-885-5p — 1,7244 YO muporu 0,1801 YO y 310poBuX.
Pisenp miRNA-21-3p € 1ocToBipHO BUIINM Y TPYTI AiTel 3
rematutoM HBV-eTiosorii nopiBHAHO 3 AITbMU 3 FelIaTUTOM
CMV-etiozmorii (p<0,05).

Jlocmimkenoo ¢ynkmieio miRNA-21-3p € crumyamia
KJIITUHHOI TIpostidpepaltii i JKUTTEISAIbHOCTI TeNaToNTIB, a 3a
MAHUMW JIeIKUX IOcTifkerb [12], rematoTpomHi Bipycu
BUKJIMKAOTh BuBiabHeHHST MiRNA-21-3p 10 ontnmasbHUX
ymoB perutikaiii. [lizsumenns Bmicty miRNA-21-3p npu
BIpYCHUX ypa’kKeHHSX ITE€UiHKN BKa3y€ Ha BU3HAUAIBbHY POJIb
miRNA-21-3p six perysstopa iMyHHOT BiAOBIAi i MOXKe OyTH
BUKOPHCTAaHO B SIKOCTI JiarHOCTHYHOrO OGiomapkepa. Haii-
unmii piBenb miRNA-21-3p B rpymi aiteit 3 HBV-renaruramu

Tabnuys 2
Kopensuiinui 3B'a30k Mix piBHaM miRNA-21-3p, miRNA-885-5p i AJIT y cupoBarui KpOBIi AiTel 3 renaturamm
CMV-renatut HBV-renatur
KopentoroyaosHaka miRNA-21-3p miRNA-885-5p miRNA-21-3p miRNA-885-5p
I's P I's P I's P I's P
AT 0,137 0,39-0,51 0,477* 0,43-0,54 0,34 0,47-0,91 0,15 0,52-0,73

IIpumimgu: rs*— CTATUCTUYHO 3HAYUMUI KOoedili€HT PaHTOBOI KOpeJIslii; p —~KpUTHYHE 3HAYCHHs /UL Ipy1 AiTeid, mpu 0,05>p>0,01
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BKady€ Ha Oinbln rmboKe 3aJydeHHs IMyHHUX MeXaHi3MiB,
1110 BU3HAYAE MOAATBIININ repebir martoorii.

Excrpecis miRNA-885-5p, sriano 3 poc/iKeHHsIMu,
BU3HAYACTBCS MPODIGPOreHHOIO BIAMOBIAIIO OPraHi3My OO
napenximu nevinku. /locrosipre nigBuienHs piHg miRNA-
885—5p npu BipyCHUX YpaKEHHSIX TMEYiHKU i 3aeXKHICTD i
PIBHS Bi/l CTyNeHsI aKTMBHOCTI 3aaJIbHOTO IIPOIeCy Y JiTei
PaHHBOTO BiKY, Ha HAIII TIOIJIsI/I, BKA3YE, 1[0 MIPOIIECH PereHe-
partil meyiHKoBOT TKaHWMHU BiI0YBAIOTHCS B TIPSIMIiiT 3a/1€5KHO-
CTi Bifl CTYIIEHS MEMOPAHOAECTPYKIIii TeaTOUTIB.

CTyminb BipyCHOTO yPa)K€HHS TIEUiHKU Yy AiTeil € K-
HiYHOIO Po6IeMoio. MapKepoM ypaskeHHs, sIKUil MHUPOKO
BUKOPUCTOBYETbCS Yy 3arajbHiil NpakTUlli, € piBeHb
AJIT. Opgnak miarHOCTWKA CTyIHeHS Bipyc-iHAYKOBAHOTO
ypakeHHs medinku 3a piBHem AJIT, ocobiuBo Ha Mesxki
TPpaHMYHO HOPMAJBHOTO PiBHS, HAa CHOTOAHI MiIJIAETHCS
cymuiBy [8,17]. IloognHOKi mociifskeHHS Ha TBapWHAX
BU3HAYMJIN, 1[0 171a3MOBi piBHi gesskux miRNA € Gibir ayT-
JINBUMU Mapkepamu ypaxkenus nedinku, Hizk AJIT [8]. 3nauy-
ma KopeJsiiiina 3anektictb Mixk piBasimu miRNA-885-5p
i AJIT moske BKazyBartu, 1o miRNA-885-5p € Gisbir uyTim-

JIITEPATYPA

BUM MapKepOM HM3bKOTO CTYIIEHS 3alajJbHOTO IIPOIecy
B meuinii, HiK piBeHb AJIT. OOMeKeHHIM HaHOTO MPH-
IyIeHHs B HaIIiil poOOTi € BiACYTHICTD KOHTPOJIO OLiHKH
YPaKeHHS TEeYiHKHU IHITMMHU cIiocobamu, 30Kpema GioTICiero.
OpHak TORANbII AOCHIPKEHHS y TEePCIEeKTUBI MOXYTb
BU3HAYMTH TPOTHOCTUYHY uyTiauBicTh mMiRNA-885-5p
B SIKOCTI MapKepa ypa’keHHs MeuiHKH y JiTell paHHbOTO BiKY
IIPU BipYCHUX TeNaTUTAX, 1[0 MOXKe MaTH TO3UTUBHI KJIiHiu-
HI HACJIKH.

Takum uymHOM, BusiBjeni 3Minu Bmicty miRNA-21-3p
i miRNA-885-5p y miteii 3 BipyCHUM ypasKeHHSIM TI€UiHKH
BKa3ylOTh Ha MOXJUBICTh BUKopHcTaHHI MiRNA-21-3p sax
JiarHOCTUYHOTO MapKepa ypakeHHs MediHky 1pu iHQeKIii,
a miRNA-885-5p Moske CIyKUTH TOKa3HIUKOM CTYTIEHS ypa-
skeHHs. Posmmpene BuBuenns npodimo miRNAs npu rema-
TUTax MOKe 3abe3nednTy GiTbin rMOOKe PO3YMIHHSA TTaTOTe-
HETHYHUX MEXaHi3MiB mepebiry BipyCHUX TeMaTUTIB y iTeit
paHHbOro BiKy. /lami NOCIIIKEHb MATBEPAKYIOTh HE0OXis-
HiCTh BKJIIOUEHHS TelaTONPOTEKTOPHOI Ta iMyHOKOPETYI0vOi
Teparii py BIpyCHUX reraTuTax 3aJ1esKHO Bijl CTYIEHs aKTUB-
HOCTI 3aI1aJIbHOTO TPOIIECY.
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MukpoPHK-21-3p n mukpoPHK-885—-5p kak Mapkepbl BUPYCHbIX FrernaTtuToB Yy ieTell paHHero Bo3pacTta

AT. Waapnu1, H®. Yeprera?, BJ1. lypbanosa?, B.E. [locerko?

THcTuTyT NMAT HAMH YKpauHsbl, . Knes

2NHeTuTyT dunanonormum um. A.A. boromonsua HAMH YkpauHsl, r. Kues

Llenb: u3y4eHne ypoBHeli cbiBOPOTOYHbIX MIRNAS y [ieTell paHHero Bo3pacta ¢ BUPYCHbIMY renatutami.

MaunenTbl U meTofbl. Mog HabnOAEHNEM HAXOAUANCH 22 AeTel paHHEro Bo3pacra ¢ renatutom — 17 uuTomeranosupycHoil atnonoruu u 5 HBV-atnonoruu.
Komnnekc nccnefoBaHnii BKKOYan aHann3 aHaMHeCTUHECKUX JaHHbIX, KNMHUKO-NapaknuHu4eckux nccnegosannii. YposHu miRNA-21-3p u miRNA-885-5p
B CbIBOPOTKE KPOBU [i€Teil C renatutamu 1 3[0pOBbIX ONPeAensann ¢ npuMeHeHnem metoauki TagMan. TonyyeHHble AaHHble Gblv NpOaHanM3upoBaHbl
C NOMOLLbH nporpammHoro o6ecnevequs 7500 Fast Real-time PCR 1 oTpaXKeHbl ¢ NOMOLLbO rpacdiuKoB.

PesynbTathbl. Bbiseneno, 4to yposHu miRNA-21-3p n miRNA-885-5p y AeTeli ¢ renatutamu Bbllle N0 CPaBHEHUIO CO 3A40poBbIMU (p<0,05). Mpu CMV-
renatute miRNA-21-3p coctasnset 2,2728 YE npotus 0,6516 VE y 3g0posbix; miRNA-885-5p — 1,7244 VE npotus 0,1801 VE. Mpu HBV-renatute miRNA-
21-3p — 38,9124 VE npotus 0,6516 YE cooTtBetcTBEHHO; MIRNA-885-5p — 1,7244 VE npotus 0,1801 VE y 3gopoBbix. YpoBeHb MiRNA-21-3p focToBepHO
BblILLE B rpynne feTeil ¢ renatutamn HBV-3Tnonorum no cpasHermto ¢ AetbMu ¢ renatutom CMV-atuonoruu (p<0,05).

BbiBofbl. MoBbilweHne coaepxxanus miRNA-21-3p npu BUPYCHbIX NOPAXEHUAX NEYeHN YKa3blBaeT Ha onpedenstowyto ponb miRNA-21-3p Kak perynstopa
MMMYHHOTO OTBETA U MOXET ObITb UCMONb30BAHO B KAYECTBE AMArHOCTUYECKOro 6uomapkepa. Camblii BbICOKMA ypoBeHb MiRNA-21-3p B rpynne aeTen
¢ HBV-renatutamu ykasbiBaeT Ha 6o0nee r1y60KOe BOBMEYEHWE VMMYHHbIX MEXaHU3MOB, YTO Onpedenser AanbHedWwwd xoh naronorun. [aHHble
1CCNeoBaHNA NOATBEPXAAKT HEOOXOAUMOCTb BKIKOYEHWUS TenaTonpoTEKTOPHOA W MMMYHOKOPPErupytoLleidl Tepannn npu BUPYCHbIX renatutax, B
3aBWUCMMOCTH OT CTENEHN aKTUBHOCTM BOCMANMTENbHOIO NpoLecca.

Knioyesbie cnosa: MukpoPHK, uutomeranosupyc, Bupyc renatura B, renatut, Aetu paHHero sospacra.
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MicroRNA-21—3p and microRNA-885—5p as markers of viral hepatitis in infants

A.G. Shadrin1, N.F. Chernega?, V.L. Guryanovaz, V.E. Dosenko?

1Institute of PAG NAMS of Ukraine, Kiev

2 A.A. Bogomolets Institute of Physiology NAMS of Ukraine, Kiev

Objective: To study the levels of serum miRNAs in infants with viral hepatitis.

Patients and methods. A total of 22 infants with hepatitis — 17 of cytomegalovirus etiology and 5 HBV-etiology were under observation. Complex examina-
tions included an analysis of anamnestic data and clinical and paraclinical investigations. Levels of miRNA-21-3p and miRNA-885—5p in the blood serum
of children with hepatitis and healthy children were determined by the use of TagMan method. The obtained data were analyzed with the use of «7500 Fast
Real-time PCR» software and demonstrated in the graphic form.

Results. It is revealed that the levels of miRNA-21—3p and miRNA-885—5p in children with hepatitis are higher in comparison with healthy (p <0.05).
At CMV-hepatitis miRNA-21—3p is 2.2728 CU against 0.6516 CU in healthy; miRNA-885—5p — 1.7244 CU against 0.1801 CU. At HBV, hepatitis-miRNA-21-
3p — 38.9124 CU against 0.6516 CU, respectively; miRNA-885—5p — 1.7244 CU against 0.1801 against CU in healthy. The level of miRNA-21—3p signif-
icantly higher in the group of children with hepatitis of HBV-etiology in comparison with children with hepatitis of CMV-etiology (p <0.05).

Conclusions. The increase of the content of miRNA-21—3p during the viral liver lesions denote the decisive role of miRNA-21—3p as a regulator
of the immune response and can be used as a diagnostic biomarker. The highest level of miRNA-21—3p in children with HBV-hepatitis pointed at a deeper
involvement of the immune mechanisms that determine the further course of the disease. These studies confirm the need for inclusion of hepatoprotective
and immunocorrective therapy during the viral hepatitis, according to the degree of inflammatory activity.

Key words: microRNA, cytomegalovirus, hepatitis B virus, hepatitis, infants
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