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BYKOBUHCHK AEIKABHA MEANYHINV YHIBEpCUTET, M. YepHiBLi, YKpQiHO

AHQOAI3 CTAOHY MIKPOLUPKYASITOPHOro pycAd
Y AiTey 3 roCTpumMm 6poHXITaOMU

Pesrome. Mema oocaioncenna. Ouyinumu ocobausocmi cmany mikpoyupkyasmoprozo pyeaa (MIIP) 3a danumu
0IOMIKPOCKONIT NpU 3aX80PHBAHHAX UXANbHOI cucmemu y dimell Ha Modeni cocmpoeo bpouximy. Mamepiaau ma me-
moou. Y po6omi nodano oani éuguennss MLIP y dimeii 3 2cocmpum bponximom (30 nauicnmis) nopiensano 3i 300pogumu
ocobamu. Cman MIKpoyupkyaayii peecmpysanu 3a 00noMo00 0lOMIKPOCKONII Hiemb08020 10Jica Ma OYIHIEAAU 34
AKICHUMU Ma HAnI8KIAbKicHUmMU nokasnukamu. Pezyasmamu. Y dimeii 3 cocmpum 6ponximom nopieHsro 3i 300posumu
Jimvmu 8i0MiueHO HU3KY 3MIH: 8 apmepionax — 30iAbuleH s 36U8UCIOCHI, Y 8eHYAAPHUX 8I00inax — asuua caadxncy ma
ChasmMo8anocmi, y Kaniasapax — 3MeHUuleHHsl Kinbkocmi QQYHKUYIOHYIOUUX MIKPOCYOUH ma 3miny ix goopmu, ynoginbHeHHs
Kposomoky ma caadxcysants epumpouumis. Bucnosxu. [lugposa biomikpockonis cyoun viemvo8020 Aoxca y dimei €
docmynHum, npocmum ma iHgopmamueHum memooom eusuents cmary MIIP npu eocmpux pecnipamopuux 3axeopro-
eannsax. Ilpu eocmpux 6ponximax, Hagime 3 HemsdcKum nepedieom, cnocmepiearomucs 3minu kapmunu MIIP na pieni

8CIX MIKPOCYOUH, 3 NEPeGaAICAHHAM 3MIiH Y KAninapax.

Karouosi ciioBa: dimu; 6iomixpockonis; mikpouupkyasyis; cocmpuii 6ponxim

Bctyn

BuBuenns crany mikpouupkyisgtopHoro pycia (MLLP)
MpU Pi3HUX BUAAX MATOJIOTIii Mae TpuBaiy ictopito. [lanme-
Misl KOpOHaBipyCcHOI iH(eKIIii 0COO0IMBO 3arocTpuia yBary
KJIiHIIMCTIiB Ta HAyKOBIIIB A0 B3a€EMO3B’SI3KiB JIEr€HEBOI
MaTOoJIOTii Ta PO3JadiB MiKPOLUUPKYJALIl Yy KalisapHOMY
pycai pizHux opraniB [1]. EHpoTeniaabHa AuCOYHKILisS
Ha piBHi MIP Oyna Baxxnausum MexaHismom COVID-19,
SIKUIA 3aIyCKaB MPOKOAryJISIHTHUI CTaH Ta MPU3BOJIUB Y
HU3ILI BUMAJAKIB 10 BHYTPIIIHOCYIMHHOTO JIMCEMiHOBa-
HOTO 3rOopTaHHS KPOBi, CIIPUYMHSIOYM eMOOoJTi3allito oKpe-
MUX OpTaHiB i TTOIaJIbIIy MOJiIOPTaHHY HEIOCTaTHICTD [2].
JocnimHuKaMu MPOBOAMBCS TONIYK KOHKPETHUX METOiB
IIJIST BUSIBJIEHHSI, KiJIbKiCHOI OIIiIHKM Ta IIPOTHO3YBAHHSI Mi-
KPOCYIMHHUX 3MiH IIifl 4ac XBopoou [3].

MIP cxnanaerbcs i3 ApiOHUX CyOIUH — apTepion, Be-
HYJI Ta KamnijIsIpiB pi3HOTO TUILY, Y IKUX BiIOyBalOThCS MPO-
1IeCd MeTa0o/iYHOro OOMiHY 3 TKaHMHAMM Ta PeryJsiiii
nepudepiitHoro KpoBoHanoBHeHHs [4]. Ha upoMy piBHi
BiIOYBa€TbCS TPAHCKAMUIAPHUI OOMiH, Ha SIKMI MOXYTb

BILIMBATU (Di3i0JIOTiUHI Ta MATOJIOTIUYHI YMHHUKY 30BHIIII-
HBOTO i BHYTPIIIIHBOTO cepeaoBuINa [5]. 3 Touku 30py re-
MOIMHAMIKM KaIlUISpHUI JAHUIOT CYIUH CTBOPIOE OCHO-
BHUI OIip TOKY KPOBI, SIKMIA MOXe 3MiHIOBAaTUCS 3aBISIKI
IIJIBHOCTI KoJIaTepaJIbHOI MepeXi Ta KiIbKOCTi (DYHKIIiO-
HYIOUMX aHACTOMO3iB pi3Horo tumy [6, 7]. ®izionaoriuna
peryssinisgs KpoBoToKy B MIIP mMae cuctemHi Ta JoKaabHi
MEXaHi3MHU, sSKi BKJIIOYAIOTh BIUIMB HEPBOBUX iMIYJIbCIB
3 OOKY BEreTaTMBHOI HEPBOBOI CUCTEMU Ta IIMPOKUIA 3a-
raJl rymopajabHuX dakTopiB [8]. ¥V cBow uepry, eHaoTei-
aJbHI MEXaHi3MM, M’SI30BUI TOHYC apTepiajbHOI CTiHKH,
CUCTeMHUI apTepiaibHUil TUCK MOMAYJIOIThCS (DYyHKIIIO-
HaJIbHUM CTaHOM IMXaJIbHOI Ta CceplLeBOi aKTUBHOCTI [9].
Takox nodpe Bimomo 1po 3miHu B cuctemi MLP, s1xi TicHO
IOB’sI3aHi 3 eHAOKPUHHUMU MOPYIIEHHSIMHU MeTa0oJ1i3My
IpU Pi3HUX XBOpOoOax: TUPO3MHEMII, IIyKpOBOMY HiabeTi,
MeTaboJIiYHOMY CUHAPOMI, TUPEOTOKCHKO3i To11o [10].
MIP mBuako pearye Ha [il0 pi3HUX IMATOJOTIUHUX
YUHHUKIB. 3HaYHa KiJIbKiCTh 3aXBOpIOBaHb y JiTeil He-
PO3PUBHO TMOB’sI3aHa 3 MOPYIIEHHSIMU KPOBOTOKY MiKpO-
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CYIMH — 1€ TOCTpi Ta XPOHiYHi He(hPUTHU, EHIOKAPAU-
TH, CeplieBa HEIOCTaTHICTh Pi3HOIO reHe3y, apTepiajibHa
rinepreH3isi, remnaTuTu, BEHO3HA HEJAOCTATHICTh TOIIO.
Oco01MBO 3HAYHI 3MiHM BMHUKAIOTh MPU TOCTPUX CTa-
Hax, SIK-OT 3HEBOJHEHHSI, IIIOK, CEIICUC Ta 0araTto iHIIUX
[11—13]. JocuTb yacto posnaau MLIP MoxXyTb BUHUKATH
MpU pi3HUX (PYHKIIOHATBHUX MTOPYIIEHHSIX Ta 3aXBOPIO-
BaHHSX 3 HETSKKOIO KJIiHIKOIO i OyTM paHHIMM iX Tpo-
sIBAaMU, a TIPY TPUBAJIiil il — CTIMKUMU i 9aCTO €EAMHUMU
o3Hakamu |8, 11].

Ouibnka ctany M1LIP Mae HU3Ky TeXHIYHUX TPYIHOILIB,
MOB’SI3aHUX 3 MaJMMM PO3MipaMHu CYIMH Ta OCOOJIUBIiC-
TIO iX PO3TalllyBaHHSI B Pi3HUX OiISIHKAX Tija, i moTpedye
BiIMOBiAHUX AiarHOCTUYHUX 3ac00iB. OCTaHHIMU pOKaMM
3HAYHOTO MOIIMPEHHS B HAYKOBUX JOCHTIIXKEHHSIX HA0yI1
uudpoBa 6i0MiKpOCKOITis Ta JJazepHa AOMIUIepiBChKa (hio-
YMETpisl, sIKi JO3BOJISIIOTh HEiIHBAa3UBHO OLIIHUTU CTaH Mi-
KPOCY/IMH Ta BIUTUB Pi3HUX (PaKTOPiB Ha iX (GYHKITIOHYBaH-
Hs [14, 15]. Meronuka uudpoBoi Giomikpockorii yepe3
HEBHCOKY BapTiCTh 00JIaJJHAHHS Ta MPOCTOTY BUKOHAHHS
€ OUIBII DOCTYITHOIO IJIsI KJIiHiYHOTO 3aCTOCYBaHHS i IO-
3BOJISIE PEECTPYBATH (POTO- Ta BiZle0300pakeHHS 3 TTO/1aJb-
1LI00 KOMIT' I0TepHOI0 00p0o0KoI0 naHux [16]. Y nemiarpuu-
Hili TpaKTUIli HAalOLIbII NIPUAATHOIO UISI BUBYEHHST CTaHY
MIIP € ninsiHKa HIrTbOBOTO JI0XKAa, OCKIJIbKM OOCTEXKEHHS
Oy1b0apHOT KOH IOHKTUBY YU CYOJIIHIBaJIbHOI CJIM30BOI Y
IiTeil yacTo BUKJIMKAE eMOlliiiHy peakuito [17]. Haiinmpo-
crima ouinka ctany MIIP Bxitouyae nexiibKa SIKICHUX Ta
KiUJTbKiCHUX IMOKA3HUKIB, SIKi TPY 3aCTOCYBAHHI METPUYHUX
BUMIipIOBaHb Y1 0aJbHOI OLIIHKY HAZAIOTh y3arajJbHIOUY
ySIBY TIPO CTaH MiKpOTeMOJIMHAMIK/ Ta HAsIBHICTb MEBHUX
nopyueHb. Kosip cim3oBoi 00010HKM BimoOpakae KpoBO-
HAIIOBHEHHSI CYIWH, MEPUBACKYJISIPHI reMoparii — jgaM-
KiCTh CYIMH Ta YIOBIJTbHEHHS] KPOBOTOKY, aMIYJISIPHI PO3-
IIMPEHHSI, MiKpOaHeBPU3MHM Ta illIeMidyHi 30HU BKa3ylOTh
Ha HEePiBHOMipHiCTb KPOBOTOKY Ta AUCTPO(diUHi Mpoiecu
Touno [12, 14, 17].

V uinomy napamerpu MIIP BucTymawoTh sIK giarHoc-
TUYHI MapKepu CUCTEMHUX Ta JIOKAJIbHUX 3MiH B OpraHi3-
Mi TIpM Pi3HOMAaHITHUX TATOJOTIYHUX cTaHax [1, 2, 8]. ¥V
OibIIOCTI BUTIAAKiB MoaepaTopoM 3MiH y MILIP Buctyna-
I0Th TIEPULIMTU — KJIITUHU, SIKi pO3TallloBaHi Ha MTOBEPXHi
MiKpOCYIMH i TTiJ] Ti€10 IIUTOKiIHIB CKOPOUYYIOThCSI 00 pO3-
CJIA0JIIOIOTHCS 1 BilirpaloTh POJib PEryysiTopa MiKpOLMp-
kyisii [18]. Takox mokaszaHo, IO 1Ii KIITUHU pearyioTh
Ha HEPBOBI IMITyJIbCH i BilirpaloTh pojb HEHPOBACKYISIP-
HUX OOMHUIB BIiuBY Ha MIIP He Tinbku 3a paxyHOK 3Mi-
HU (YHKIIIOHAJIBHOIO JiaMeTpa MiKpOCYyIMH, aje i yepe3
3MiHM MPOHUKHOCTI KamiisipHoi cTiHku [19]. OcobnnBo
BUCOKA IIUIBbHICTh TIEPULIMTIB BiIMiueHa Yy MiKpOCyIMHaxX
MaJIOTrO KoJia, e BOHU BilirpaloTh POJIb PETYJSTOpPa KpPO-
BOTOKY Ta OepyTh y4acTh B iMyHHIill BiAIIOBimi Tpu Jere-
HEBUX 3anajbHUX cTaHax. KpiMm Toro, mpu maTtosorii au-
XaJIbHUX MUISIXiB TEPULIMTH 3aIlyCKaloTh KacKaj BUKUILY
CEeKpPETOPHUX Ta iIMyHHUX MeIiaTOpiB, sIKi BIUIMBAIOTh Ha
MIKpOLMPKYJISLIiI0 B OpraHi3Mi B Lijiomy. Mepeka Kaminsi-
piB IIOCTaYa€ KIITUHAM OpraHi3My KMCeHb, iHTeHCUBHICTb
YOro BimoOpaxka€eThCs y piBHI caTypallil HUM €pUTPOLIUTIB,
MOXMBHI PEYOBMHU i OMHOYACHO BUAAJISIE IPOAYKTHA OOMi-
HY, 110 BUXOISTh 3 LIMKJIY nuxaHHs KiaiTuH [20]. BonHouac

cran MLP mipu roctpux pecrnipaTOpHUX 3aXBOPIOBAHHSIX
3TMIIAETHCS AKTYaIbHOIO MPOOJIEMOIO i TOTPedye peTesb-
HOI yBaru.

Mera: ouinuti ocobauBocTi ctany MIIP 3a maHumu
0iOMIKpPOCKOTii MPU 3aXBOPIOBAHHSIX TUXAJIBHOI CUCTEMU Y
JIiTeil Ha MOZEJIi TOCTPOTO OPOHXITY.

MarTepiaAu Ta meToam

YV poboTi momaHO Ta MpoaHAai30BaHO CTaH mepude-
piitHO1 MikpouupKyysuii y 30 miTeill IIKiIBHOrO BiKYy 3
TOCTPUM OpOHXITOM CEpeIHbOI TSLKKOCTI MOPIBHSIHO 3
JaHUMM 0iOMiKPOCKOIIil KJIiHIiYHO 3A0pPOBUX OCiO BidIo-
BinHoro Biky (30 miteit). Ctan MLP ouiHoBanu muissxom
0iOMiKPOCKOITil HirTbOBOTO JIOXKa YETBEPTOTO IMablisl Ji-
BOi pyku 3a gonomoroio 1udpooro USB mikpockona
Supereyes B008 (ceHcop 5 Mn, 36inbiieHHst Big 10 mo
500 paziB) 3 mporpaMHuUM 3a0e3IeYeHHSIM BUPOOHMKA
(Shenzhen Supereyes Co, KHP). 300paxeHHst 36epiranu-
csl Ha KoMIT'oTepi y dopmari daitniB *.jpeg. HamiBkinb-
KiCHUI aHaJli3 CTOCYBaBCSI HU3KM MOKA3HUKIB, OLlIHEHUX
3a TpMOAIBbHOIO IIKAJIOI0 3aJI€3KHO Bix cTyneHs 3MiH (0—2)
[15]: 3BUBHCTICTH apTepios Ta BEHYJI, iX CIIa3MOBAHICTb,
KiUJIBKiCTh He(YHKIIOHYIOUMX MEeTeIb, HAsIBHICTD CIIAaIKYy-
BaHHSI e€pUTPOLMUTIB y Kamisapax. OOpaxyHOK KiJIbKic-
HUX ToKa3HUKiB MIIP Bki0UaB KiJIbKiCTh KamiJsIpiB Ha
OAMHUIIIO TUIOIII, KiJIbKiCTh He(YHKILIOHYIOUMX CYIUH,
apTepiosioBeHYNSIpHUI KoedilieHT Tolo. biomikpocko-
Mi0 MPOBOAWIIM [IBi4i — Ha APYIUii IeHb TOCIiTaTi3alii Ta
nepea BUMMMCKOW. [1pu KoXXHOMY 0OCTEeXEeHHI TaKOX BU-
3HayaBcsl MOKa3HUK mepudepiiiHoi catypallii KpoBi KKc-
HEeM 3a JOTMOMOTOI0 MyJIbCOKCUMETpA 3 PEECTpALli€lo a-
HUX Ha KoM 'totepi. OTpuMaHi pe3ynbraTi 00poOJIsIUCS
CTaTUCTUYHO 3 BUKOPUCTAHHSM Iporpamm Statistica 6.0
(StatSoft) mapaMeTpyYHUMM Ta HEMMapaMeTPUIHUMU Me-
TOOaMU, I TBEPIXKEHHS PO BipOTimHICTh pi3HUIII Bpa-
XOBYBaBCSI 3araJIbHOMPUUHATUIL B MEAUKO-0i0JOriUHUX
TOCIiIKeHHSIX piBeHb BiporimHocTi p < 0,05.

Pe3yAbTaTH TO OOrOBOPEHHS

barato nocaigHUKiB KOHCTaTYIOTh, 1110 MiKPOLIMPKYJIsI-
TOPHIi MOPYILIEHHS MPUTAMaHHi He TIIbKM XPOHIYHUM, ajie
i TOCTPUM pecripaTOPHUM 3aXBOPIOBAHHSM — OpPOHXITY,
opoHnxiouity, mHeBMOHiT [10, 12, 15]. B obcrexxeHux mireit
JliarH03 TOCTPOTro OPOHXITY BCTAHOBJIIOBAJIM HAa OCHOBI KJTi-
HiKO-aHaMHECTUYHMX JaHUX i TaOOpaTOPHUX MTOKA3HUKIB.
PentreHosmoriude mOCIiIKEHHSI OpraHiB TPyIHOI KIIITKA
Oysio nipoBeeHO TiIbKU 3 mitaM (10 %) 3 MeTO0 BUKITIO-
yeHHs IMHeBMOHil. [Ipu rocmiTamizanii cepenHst TSKKiCTh
nepebiry xBopobu Oyja y BCix miTeil. 3a MOKa3zHUKaMU
3araJbHOKJIIHIYHOTO aHajli3y KpOBi MPOBOAWIN IUdEpeH-
LiaJIbHYy MiaTHOCTMKY MiX BipyCHUM Ta OaKTepialbHUM
XapaKTepoM 3axBOploBaHHS. HasiBHiICTh JIEHKOLUTO3Y
i3 JOMiHYBaHHSIM HeUTpo(iNiB Ta 3CyBOM JeiKoLUTap-
HO1 (popMyJIM BIIIBO CBimuMJIa Ha KOPUCTh OaKTepiaabHOI
npupoau 3axBoproBaHHs y 12 (40 %) niteit. Y yactuHu 3
HUX 1Ieli pe3y/braT MiITBEepKYyBaJIM BU3HAYEHHSIM DiB-
Hs1 C-peakTHMBHOTO OiKa Ta IIpOKaJbLIMTOHIHY. TpuBa-
JIICTh CTalliOHAPHOTO JIIKyBaHHSI CTAHOBUJIA B CEPETHLOMY
7,40 = 0,53 gHs 3 MOJAJBIIAM IIPOAOBXKEHHSIM Teparlii B
aMOyJIaTOpHUX YMOBaXx.
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IIpu mnpoBeneHHi 0iOMiKPOCKOIii HIirTbOBOro JioXka
iHOJli BUHMKAIOTh CKJIa[HOIL 3 OTPUMAHHSM SIKiCHOTO 30-
OpaxkeHHs. TakMMM mepelmKogaMu MOXYTh OyTH aHaTo-
MiuHi ocobnuBocTi MIIP 3 mnbokum 3ansraHHsIM CYIMH,
MOPYIIEHHS Tiri€EHIYHOTO IOTJISIAY 3a pyKaMu 3 YTBOPEH-
HSIM TillepKepaTUYHUX HallapyBaHb. 151 TMOJMIIeHHs
MPO30POCTi B OOCTEKEHUX MiTeil BUKOPUCTOBYBABCS Tejb
I Y3-I0CIIiIKeHb, 32 paXyHOK YOTO SKiCTh 300pasKeHHS
OyJ1a 3aJOBiTbHOIO Ta MPUIATHOO JIJISI OLIIHKY XapaKTepuc-
TUK MikporemonuHamiku (puc. 1). Ilpu axicHomy aHami3i
crany MLP Bu3Havyanucs HasIBHICTb 3BUBUCTOCTI CYIMH,
iX po3TallyBaHHSI, HAsBHICTb aHEBPU3M, YIOBUIbHEHHS
KPOBOTOKY, OJIOKYBaHHSI MiKpOLIMPKYJISIIi TOIIO.

B ocHoOBHI#l rpymi agiteii 3 rocTpuM OPOHXiTOM pee-
CTpPYBaBCs TIEBHUIA CIEKTP 3MiH ITiJl BILIMBOM BiTHOCHOTO
3HUKEHHSI TTOKa3HMKa catypallii KpoBi KUCHEM, SIKUIl He
MaB KPUTUYHOTO 3HAUEHHSI i 3HAXOIMBCS B Jliana3oHi 94—
97 %. 3abe3neueHHs TKAHUH KMCHEM € HalBasKJIMBIIIOO
¢yukuieto MLP, i HaBiTh NMpU HE3HAUHOMY TIOTipIIEHHI
ra3000MiHy B JIET€HSIX BUHUKAIOTh 3MiHU i B TEpMiHAIBHUX
BiIiiax CyIMHHOTO pyciia, siKi Tpu 0ioMiKpockortii crio-
CTepiraloTbCs y BUIVISIAI YIIOBUILHEHHSI KPOBOTOKY B ap-
Tepiojiax Ta KaIliysipax, 30iIbIIIeHHS CTYIeHSI 3BUBUCTOCTI
apTepioJ TOIIO.

3a 1IKaJIol OLIHKU iHTEHCUBHICTh 3MiH y CYAMHHO-
MY pYC]i olliHIOBajacs TaKUM YMHOM: 3MiHU Y Aiara3oHi
0—0,5 — gk He3HauHi, Bim 0,5 10 1,5 — 5K momipHi, BuIle
Bim 1,5 — gk 3naunHi. Hame gocmimkeHHsT moka3aio HasiB-
HICTb HE3HAUHUX Ta MMOMipHUX BiXWJIEHb, 1110 BilTOBiIaE
BUOOpY TAIiEHTIB i3 HEKPUTUYHUMU CTaHAMU Ta mnepeoi-
TOM XBOPOOU CepeHbOI TSIKKOCTI (puc. 2).

Ananiz MophoGyHKIIIOHATBHUX 3MiH Y TepMiHAJIBHUX
Bimmizax 3ajeXXHO Bim THITy CYIMH IIOKa3aB HaMOiIbIIe
3MiH y BeHYJIIPHUX BilIijax, Ae SBUIIA CIAIKy CTAHOBUIN
B cepenabomMy 0,80 £ 0,16 6aa. erio MeHIInM OyB ITOKa3-
HUK criazMoBaHocCTi BeHysn — 0,63 £ 0,09 Gaa, ane i nep-
LW, i APYTUiA TOKA3HUKU OYJIM BipOTiTHO BUILIUMU, HiXK Y
KJiHiuyHO 3p0poBux aireit (0,03 + 0,03 6ana ta 0,30 + 0,08
6ana) (p < 0,05). B aprepionax HailBUIIIMM OYB IMOKa3HUK
1X 3BUBUCTOCTI, XO4a BiH CYTTEBO HE BiAPi3HSABCS Bill 3MiH Y
KOHTPOJIbHI IpyTli i, MOXJIMBO, € BiKOBOIO (hi3iosorivHOI0

0COOMBICTIO ¥ AiTeli. SIBuIlla cla3MOBAHOCTI Ta CIaIXKy-
BaHHS B apTepioyiax TaKoxX Oy/au BiporinHo Oijibllie BUpa-
JKEHUMMU y XBOPUX, HiXX y rpyIii 310poBux ocio (p < 0,05).

CxoxXi 3MiHM peecTpyBaiucs i Ha piBHi KalliJIsIpiB, 0CO-
0JIMBO YMOBLIBHEHHST KPOBOTOKY Ta CJIAJXKyBaHHS €pUTPO-
1uTiB (puc. 3). Yacrite BUSIBIsIIA 3MiHY (hOpMU KariJisipiB
Ta J1eno OibInoto Oysia KiJIbKiCTh HE(PYHKITIOHYIOUNX Mi-
KPOCY/IVH TIOPiBHSHO 3i 3MIOPOBUMU JITHbMU.

3 MenuYHUX JKepes 100pe BilloMo, 1110 TOCTPi Ta Xpo-
HIYHI COMaTUYHi CTaHU HalKpallle BimoOpaxkarThCs B Cy-
IMHAX TePMiHAJIBHOIO TUITy HIiIThOBOTO Jjoxa. [lpmyomy
KOXHHUM BUI MATOJIOTIi aCOLIIOETHCS 3 IOPYIIEHHSIMU,
1110 3aXOIUTIOIOTh IMePeBaXKHO Pi3Hi MIKPOCYIMHU: apTepi-
ajlbHa TiMepTeH3isl — apTepiosu, peclipaTopHa IaToJo-
ris — xamiisipy. B ocTaHHIX DOCTIIXKEHHSIX Yy Malli€HTIB
3 pecrnipaTOpHUMU TIPOSIBAMU KOPOHAaBipycHOI iH(eKIIil
BCTAaHOBJIEHO HU3KY aHOMaibHMX o3Hak MLIP: posrany-
JKeHHSI Ta 3BUBMCTICTb KariJIsIpiB, KyIIUCTi KaIliJsipu, re-
pUKaMmiIsIpHUil HAOPSIK Ta MiKPOKPOBOBWJIMBU, HEOAHTiO-
rene3 [15]. Taki 3miHU criocTepiraloTbesl i MPU XPOHIYHUX
pecripaTtopHUX CTaHax ITiJ] BILIMBOM BUKUIY MEPULIATAMU
iMyHHMX MeaiaTopiB. He BUKIII0OUeHO, 1110 i IIpH iHIIKMX Io-

1
0,8 -
* *
0,6
= *
= al
8
0,4
0,2
o ] -
ApT. cnaam ApT. cnagpk BeH. cnagx
ApT. 3BUBUCTICTb BeH. cnasm
CraH cyamH
||:| Bponxit E3a0posi |

PucyHok 2. 3MiHU cTaHy CyAWH Yy HIrTbOBOMY J10Xi
(y 6anax, * — BiporigHicTb pizundi, p < 0,05)

PucyHok 1. Biomikpockoniss cyAuH HiIrTbOBOIro Jioxa:
A — HopmanbHi kaninapu, B — cyauHN 3i 3Ha4HOIO 3BUBUCTICTIO (306inbLueHHs x 200)

Tom 18, N2 7, 2023

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 7



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

0,5

0,4

0,3

banu

01 o a

HedyHKLu. Cnasm Cnapx

CraH Kaninapis

||:| Bpoxxit E3a0pos.i

PucyHok 3. 3MiHu y kaninsapax HirtbOBOro J1oxa
(y 6anax, * — BiporigHicTe pi3Huui, p < 0,05)

CTPUX pecripaTOpHUX CTaHaX caMe aKTUBHICTb IIUX KJIITUH
€ BaxJmmBUM pakTopoM 3MmiH y MIIP ta piBHS caTypamii
eputpouutiB [21, 22]. BogHouyac KJIiHIYHMX IOCIIIKEHb
cTaHy Ta maroreHe3y 3miH y MIP mpu roctpiii pecmipa-
TOPHIli IaToJIoril, 0COOJMBO Y HiTel, HEAOCTATHRO.

BMCHOBKMU

1. HudpoBa 6ioMiKpOCKOTMisI CYyIMH HIrTHOBOTO JIOXa
y JiTeil € JOCTYITHUM, TPOCTUM Ta iH(OPMATUBHUM METO-
oM BUBYeHHs ctaHy MLIP mpu roctpux pecrnipaTopHUX
3aXBOPIOBAHHSIX.

2. [Ipu rocTpux OpoHXiTax, HaBiTh 3 HETSKKUM Tepe0i-
oM, CITOCTepiraloThbcs 3MiHM KaptTHu MLIP Ha piBHI Bcix
MIiKpOCYIH, 3 TIepeBaxkaHHIM 3MiH y KallijIsIpax.

IlepcnekTiBM momaNbIIMX AOCTIMKeHb. Ilepcrek-
TUBHUM TPU TOJAIBIINX TOCTIIKEHHSIX € BUBUEHHS 3MiH
MIiKpOUMPKYJISILII y AiTei 3 iHIIMMU BUAaAMU 3aXBOPIOBAaHb
IMXaJbHOI CUCTeMU Ta BU3HAYEHHsI IpernapartiB, IIpuUIaT-
HMX IJIs1 KOPEKLII MOPYLLIEHb.

Konduaikr iHnTepeciB. ABTOpHU 3asiBISIIOTH TIPO BifCYT-
HIiCTb KOHMUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.
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O.H. Buriak, Yu.M. Nechytailo
Bukovinian State Medical University, Chernivtsi, Ukraine

Analysis of the microcirculation state in children with acute bronchitis

Abstract. Background. The purpose was to evaluate the pecu-
liarities of microcirculation (MC) according to biomicroscopy data
in respiratory diseases in children on a model of acute bronchitis.
Materials and methods. The paper presents data on the study
of MC in children with acute bronchitis (n = 30) compared with
healthy individuals. The state of microcirculation was evaluated
using nail bed biomicroscopy and by qualitative and semi-quanti-
tative indicators. Results. In children with acute bronchitis com-
pared to healthy persons, a number of changes were noted: in the
arterioles — an increase in tortuosity, in the venular parts — the

phenomena of sludge and spasms, in the capillaries — a decrease in
the number of functioning microvessels and changes in their shape,
slowing blood flow and sludging of red blood cells. Conclusions.
Digital nail bed biomicroscopy in children is an accessible, simple
and informative method for studying the state of MC in acute respi-
ratory diseases. In acute bronchitis, even with a mild course, there
are changes in the MC pattern at the level of all microvessels, with
a predominance of changes in the capillaries.

Keywords: children; biomicroscopy; microcirculation; acute
bronchitis
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Absolute content of bone component
in the body of Kyrgyz children
with different somatotypes in the early childhood

Abstract. Background. Improving pediatric observation globally and in Kyrgyzstan is essential for early detection
of developmental issues and monitoring normal physical parameters. The purpose of the study was to investigate the
indicators of bone composition in children of Kyrgyz nationality of both sexes in the early childhood period. Materials
and methods. To achieve the goal, 800 children from 4 to 7 years old were examined using anatomical-anthropometric
and bioimpedance methods. Results. It was revealed that the absolute content of bone component in male respondents
at the age of 4 years ranges from 3.24 to 5.17 (4.10 £ 0.01) kg, 5 years — from 3.27 to 5.81 (4.26 = 0.01) kg, 6
years — from 3.34 to0 5.87 (4.39 = 0.01) kg and 7 years — from 3.23 up to 6.02 (4.59 = 0.01) kg. The absolute index
of the bone component in 4-year-old girls has an individual variability of 3.04—5.17 (3.97 £ 0.01) kg, 5-year-old —
3.27-5.61(4.20 = 0.01) kg, 6-year-old — 3.34—5.77 (4.34 £ 0.01) kg and 7-year-old — 3.43—6.02 (4.40 £ 0.01) kg.
Conclusions. The highest bone content was found in individuals with muscular somatotype, while the lowest values were
in asthenoid and thoracic somatotypes for both males and females. Boys had higher bone component index at ages of 4
and 7.

Keywords: postnatal ontogenesis; physical development, pediatric observation; age norms of development; anthro-

pometry; bioimpedance examination

Introduction

High-quality pediatric practice is an obligatory link be-
tween primary and secondary medical care in the country,
the purpose of which is maintaining the normal physical
(PD), mental, and social development of the child, early
detection of pathologies, and quality management of pa-
tients at all stages of treatment. To date, the protocols for
the management of pediatric patients lack a single standard
and mandatory studies to assess the overall physical devel-
opment of the body [1]. General clinical recommendations
include a wide range of possible physical and instrumental
techniques, but the scope and completeness of their use
depends on the individual decisions and approaches of the
doctor in charge [1—3]. Basic parameters, according to H.
Vlaardingerbroek et al. [4], still remain the measurement of
body weight, height, chest and limb circumference, which
rarely include ethnicity. Thus, the development of new sup-
plemented protocols for conducting pediatric monitoring
of the development of a child’s somatic status is an urgent

issue in pediatric practice, especially considering ethnicity.
In Kyrgyzstan, improving pediatric surveillance is relevant
from the standpoint of early detection of congenital hypo-
thyroidism due to wide endemic regions [5], ethnic charac-
teristics of populations living in high-altitude areas and in
order to improve the hygienic control of school-age children
in the public health system [6, 7]. According to statistics,
effective screening of physical development of pediatric pa-
tients within the framework of state programs increases the
early diagnosis of functional disorders of the musculoske-
letal, endocrine, digestive, and visual systems by more than
20 % [5-T71.

For an objective assessment of the degree and nature of
physical development of patients in pediatric practice, a ba-
sic method of anthropometry is used, which is mainly based
on measuring the overall parameters of the patient’s body
to determine digital characteristics that can be compared
in the age ranges of normal deviations in this population
[8]. Anthropometry uses descriptive approaches to evaluate
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body parts, limbs, or the overall development of the body,
and, as indicated by practitioners [9], it is especially valu-
able in the initial detection of metabolic syndrome and ir-
ritable bowel syndrome in pediatrics [10]. However, in isola-
tion, this method cannot give complete information about
physical development since it does not fully inform about
the objective somatic status. In addition to anthropometry,
the overall development of the body is assessed using func-
tional techniques such as dynamometry [11], measurement
of the vital capacity and evaluation of standing strength [12].
Comprehensive anthropometric approach is the key for as-
sessing the physical development of patients, which is the
basis for the management of children of different ages in
pediatrics. But today, there are also new research methods
that, in addition to anatomical and physical parameters,
allow obtaining the component content of the body of the
subject, which significantly expands the informativeness of
physical data about the patient. Currently, the observation is
supplemented by the bioelectrical impedance analysis [13]
to measure the absolute and relative ratio of the parameters
of the fat, skeletal muscle and bone components in the pa-
tient’s body, and by somatotyping [14, 15] with the determi-
nation of the somatotype (ST) of the patient. Somatotyping
is actively used in scientific research of the pediatric profile
in Kyrgyzstan and other countries to study the sex and age
characteristics of PD [16, 17].

Considering the urgency of improving the protocols for
assessing the physical development of patients in pediatrics
in the focus of effective early screening, the purpose of this
study was to conduct a comprehensive assessment of the
body component composition (the ratio of bone, fat and
muscle tissue) of Kyrgyz children aged 4 to 7 years.

Materials and methods

Eight hundred patients were included in the study. These
are children of both sexes between the ages of 4 and 7 who
are of Kyrgyz nationality and live in Osh or its immediate
vicinity. The quantitative distribution of subjects depending
on age and gender is presented in Table 1. For the proces-
sing of personal and medical data, informed consent was ob-
tained from parents who were instructed about the goals and
protocols of the study.

Table 1. Quantitative distribution of the examined
patients depending on gender and age

Number of examined patients

Age, years Girls Boys
4 100 100
5 100 100
6 100 100
7 100 100

Total number

of subjects examined 800

During the study, a physical examination of patients,
measurement of anthropometric parameters of the body
was carried out. To distribute patients by age, the approach
of conventional age periodization was used. According to

the rules of the generally accepted age-stratification system,
the examined patients in the in-line study belong to the first
childhood age, that is, the category from 4 to 7 years. The
average age of the female subjects was 5.50 = 0.02 years,
while the male was 5.4 *+ 0.2 years. Since intensive physio-
logical processes of development, growth and differentiation
of tissues and organs occur in this period of postnatal onto-
genesis of a person, the study actually took into account each
year of the first period of childhood. Thus, the parameters
were studied separately in patients aged 4, 5, 6, and 7 years.

The somatotyping method was used considering the ge-
neral clinical recommendations. During somatotyping, the
classifying features were the shape and morphological fea-
tures of the back, chest, abdomen, upper and lower extremi-
ties, skeletal muscles of the body, and the nature of fat de-
position. These signs were evaluated by gradation of points.
The total number of points of each subject determined a
specific ST thoracic, digestive, asthenoid, or muscular. In
some cases, it was impossible to identify a specific ST due
to the distribution of points. Such variants of the study were
evaluated as an indefinite ST. The obtained anthropometric
data, and the scores with the ST variant were recorded in the
individual registration cards of the subjects.

The analysis of morphometric characteristics of the sub-
jects was carried out using computer programs. The digital
data of all the methods used were entered into Microsoft Ex-
cel databases with subsequent analysis in the Statistica 6.0
software suite. The analysis of the results is presented as the
arithmetic mean of the received digital data (x) in accordance
with their permissible error (Sx). In addition to the range of
permissible errors, the maximum and minimum ranges of all
the parameters studied were considered, which determined
the amplitude and variation of the indicators. Qualitative
identifiers were measured based on the determination of ab-
solute and relative values. These included the content of fat,
musculoskeletal, and bone tissue.

Results

It was found that the absolute content of bone compo-
nent (ACBC) in male subjects aged 4 years has individual
characteristics and is prone to variation in the range from
3.2t0 5.2 (4.10 £ 0.01) kg; in the age of 5 — from 3.27 to
5.81 (4.30 £ 0.01) kg; 6 years — from 3.34 and up to 5.87
(4.40+0.01) kg; 7 years — from 3.23t0 6.02 (4.60 £ 0.01) kg
(Table 2). It was also found that the absolute content of bone
component in female subjects aged from 4 years has indi-
vidual characteristics and is prone to variation in each of the
examined age ranges of physical development. Thus, girls of
4 years had the absolute content of bone component in the
range from 3.04 to 5.17 (4.00 = 0.01) kg, 5 years — from 3.3
t05.6 (4.20£0.01), 6 years — from 3.34t0 5.77 (4.34 £ 0.01),
and at the age of 7 — from 3.43t0 6.02 (4.40 = 0.01) kg.

A characteristic feature of the male subjects was the pre-
dominance of the bone component in the body of the muscu-
lar type, which is confirmed statistically. This indicator was
1.53 times lower in patients with asthenoid and thoracic ST
than in representatives of muscular ST (p < 0.05), and also
lower than in boys with digestive ST (1.34 times; p < 0.05),
and with an indefinite variant (1.31 times; p < 0.05). Among
male patients aged 5 years, the bone component was 1.06
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times higher in respondents with asthenoid ST compared to
thoracic ST (p < 0.05) and 1.6 times lower than in those with
muscular ST. In addition, the content of the bone compo-
nent in boys with asthenoid ST was 1.32 times lower than in
respondents with digestive ST (p > 0.05), but less compared
to indefinite ST by 1.31 times (p < 0.05). In 6-year-old male
subjects, the content of the bone component in the body was
high with asteroid ST and exceeded this indicator in respon-
dents with thoracic ST by 1.6 times (p > 0.05), but was lower
compared to boys with muscular ST by 1.59 times (p < 0.05),
digestive ST by 1.31 times (p < 0.05), indefinite variant by
1.32 times (p < 0.05). Among 7-year-old male subjects, the
content of the bone component in the body was 1.06 times
higher in asthenoid ST than in thoracic ST (p > 0.05), but
significantly less in respondents with muscular (1.52 times;
p < 0.05) and digestive ST (1.28 times; p < 0.05). The con-
tent of bone tissue in asthenoid ST was 1.28 times less than
in the indefinite ST (p < 0.05). The minimum and maxi-
mum ACBC in male respondents had a specific distribution
in age categories. Thus, in boys aged 4 to 7 years, the content
of the bone component was the lowest in asthenoid and tho-
racic ST, while the highest indicators were with muscular ST.
The indefinite ST in boys did not show peak values.

In the examined girls aged 4 years, the content of the
bone component with thoracic and asthenoid ST was 1.55
times lower than in the respondents with the muscular vari-
ant (p < 0.05), but less than in the digestive (1.32 times;
p < 0.05), and the indefinite ST (1.31 times; p < 0.05). In
the age category of 5 years, the content of the bone com-
ponent of the body in patients with diagnosed asthenoid ST
was higher than in those with the thoracic variant by 1.05
times (p > 0.05), but less than in the muscular (1.6 times;
p < 0.05), digestive (1.3 times; p < 0.05), and indefinite ST
(1.3 times; p < 0.05) (Table 3).

Among girls aged 6 years, the content of the bone com-
ponent of the body in cases of asthenoid ST was 1.04 times
higher compared to those with thoracic ST (p > 0.05), but
less than in the respondents with the muscular (1.57 times;
p > 0.05), digestive (1.33 times; p < 0.05) and indefinite
variant (1.33 times; p < 0.05). In the examined girls in the
age category of 7 years, the content of the bone component
of the body with asthenoid ST was higher compared to tho-
racic ST (1.06 times; p > 0.05), but less than in the muscular
(1.54 times; p < 0.05), digestive (1.31 times; p < 0.05) and
indefinite variant (1.3 times; p < 0.05). The minimum and

maximum ACBC in female respondents had a specific dis-
tribution in age categories. Thus, in girls in the age category
from 4 to 7 years, the indicators of the bone component were
lowest with asthenoid and thoracic variants, and the highest
data were obtained for muscular ST.

The age dynamics of the ACBC was traced: it was one-
directional in representatives of different variants of ST. In
male respondents with an asthenoid ST, ACBC at the age
of 5 years exceeded this indicator at 4 years by 1.04 times
(p > 0.05), at the age of six by 1.08 times (p > 0.05), and
at the age of seven by 1.15 times (p > 0.05). Thus, the
maximum ACBC of the body was observed at the age of
7 years. Among boys with thoracic ST, this body parame-
ter gradually increased: in 5-year-old respondents by 1.01
times (p > 0.05), at the age of six by 1.01 times (p > 0.05),
7 years by 1.09 times (p > 0.05). In boys with muscular ST,
the ACBC in the body at the age of 5 exceeded the indica-
tors of 4-year-olds by 1.09 times (p < 0.05), 6-year-olds by
1.12 times (p < 0.05), and 7-year-old patients by 1.14 times
(p <0.05). In male respondents with digestive ST, the ACBC
at the age of 5 exceeded the indicators of 4-year-old subjects
by 1.02 times (p > 0.05), 6-year-old by 1.05 times (p > 0.05),
and 7-year-old by 1.10 times (p < 0.05). In boys with in-
definite ST, the ACBC of the body at the age of 5 exceeded
the indicators of 4-year-olds by 1.04 times (p > 0.05), was
increased in respondents aged six (1.08 times; p < 0.05) and
seven years (1.13 times; p < 0.05). One-directional changes
of the ACBC in male respondents indicates a gradual in-
crease in this index from 4 to 7 years of age, regardless of the
identified ST.

Among the surveyed female respondents, the body
ACBC increases by 1.06 times (p > 0.05) in those aged 5
years compared to the data of 4-year-old respondents, by
1.09 times (p < 0.05) at 6 years and by 1.12 times (p < 0.05) at
7 years. In girls with the thoracic ST, the content of the bone
component of the body increases at the age of 5 compared to
the data of respondents of 4 years by 1.01 times (p > 0.05),
at 6 years by 1.05 times (p > 0.05) and by 1.06 times at 7
years (p > 0.05). In girls with a muscular ST, the ACBC
of the body increases at the age of 5 compared to the data
of respondents aged 4 years by 1.08 times (p > 0.05), 1.10
times at the age of six (p > 0.05), and 1.11 at the age of seven
(p <0.05). In female subjects, the ACBC with the digestive
ST at the age of 5 years increases by 1.05 times compared to
the indicators of 4 years of age (an increase of 1.05 times;

Table 2. The content of the bone tissue component in the body of the male subjects of 4—7 years old,
depending on the identified somatotype, X = Sx, min-max, kg

Somatotype
Age, years
Asthenoid Thoracic Muscular Digestive Indefinite
4 3.31+0.03 3.31+0.02 5.07 £0.02 4.45 + 0.04 4,34 +0.03
3.24-3.56 3.24-3.56 4.82-5.17 4.09-4.67 4.16-4.66
5 3.45+0.03 3.35+0.03 5.52+0.05 4.54 + 0.03 4,53 +0.02
3.27-3.67 3.29-3.67 5.07-5.81 4.27-4.72 4.26-4.73
6 3.56 + 0.03 3.36 £ 0.03 5.67 £ 0.04 4.67 +0.03 4,68 + 0.03
3.34-3.87 3.34-3.8 5.34-5.87 4.34-4.99 4.43-4.95
7 3.81+0.03 3.61 +0.07 5.76 £ 0.04 4.89 + 0.03 4.89 + 0.06
3.43-4.12 3.23-4.1 5.49-6.02 4.57-5.12 4.49-5.15
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Table 3. The content of the bone tissue component in the body of the female subjects aged 4-7 years,
depending on the identified somatotype, X = Sx, min-max, kg

Somatotype
Age, years
Asthenoid Thoracic Muscular Digestive Indefinite
4 3.31+0.03 3.31£0.02 5.07 £0.02 4.45 £ 0.04 4.34 £0.03
3.24-3.56 3.24-3.56 4.82-5.17 4.09-4.67 4.16-4.66
5 3.45+0.03 3.35£0.03 5.52 £ 0.05 4.54 +0.03 4,53 +£0.02
3.27-3.67 3.29-3.67 5.07-5.81 4.27-4.72 4.26-4.73
6 3.56 £0.03 3.36 £ 0.03 5.67 £0.04 4.67 £0.03 4.68 £ 0.03
3.34-3.87 3.34-3.8 5.34-5.87 4.34-4.99 4.43-4.95
7 3.81+0.03 3.61 +0.07 5.76 £ 0.04 4.89 +0.03 4.89 + 0.06
3.43-4.12 3.23-4.1 5.49-6.02 4.57-5.12 4.49-5.15

p > 0.05), 1.1 times at the age of six (p < 0.05) and 1.12 at
the age of 7 years (p < 0.05). In the presence of an indefinite
ST in the examined girls, this body index increased by 1.06
times (p > 0.05) at the age of five, 1.11 times at the age of six
(p < 0.05) and by 1.12 times at the age of seven (p < 0.05).
The minimum and maximum ACBC in female respondents
had a specific distribution in age categories. There is a ten-
dency to increase in the content of bone tissue in the body
with increasing age. Peak indicators were respectively found
in 7-year-old respondents, which is shown in Fig. 1.

Both age and sex characteristics of the bone compo-
nent content were evaluated in respondents aged 4—7 years.
Thus, in male compared to female subjects with asthenoid,
thoracic and indefinite variants of ST, this indicator in-
creased by 1.03 times (p > 0.05), with the muscular variant it
increased by 1.01 times (p > 0.05), with the digestive variant
by 1.05 times (p > 0.05). Individual indicators of ACBC of
the body in the examined group aged 4 to 7 years were found
to be slightly higher in boys than in girls. In the age period
from 5 to 6 years, the sex-specific characteristics of the peak
bone component content did not show statistically signifi-
cant differences.

Discussion

The study of ST is currently relevant in pediatric practice
in many countries of the world [7, 10]. Due to the constant
demand for improving standardized approaches to assess-
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Figure 1. Comparative characteristics of peak
indicators of the bone component of the body
in respondents aged 7 years

ing children’s development considering individual, gender,
and age characteristics, there are several methods used to
evaluate and describe the physical and somatic status of
children in different age periods [17]. PD is one of the fun-
damental criteria for assessing the health status of patients.
The level and severity of pathologies of physical develop-
ment are directly proportional to the risks of diseases of dif-
ferent origin and course.

The anthropometric study of constitutional characteris-
tics is one of the main methods for assessing the physical
development of a child, which serves as an auxiliary tool for
determining whether a patient had a specific ST [3]. A re-
search by N.T. Rahmawati and J. Hastuti [18] who studied
ST in Indonesian children and adolescents (the total num-
ber of respondents was more than 2,000 persons) in the age
range of 7—15 years has been published. Significant dif-
ferences in boys and girls were found in the parameters of
height, total body weight, body mass index, and all compo-
nents of ST (fat, muscle, bone). In the current study, higher
parameters of bone component growth were revealed in boys
(namely, in the period of 4 and 7 years), whereas in the study
by the researchers this trend was revealed in female respon-
dents (both children and adolescents).

Similar results were obtained in the population study by
L.B. Japhet et al. [19]. The male respondents were mostly
ectomorphic mesomorphs, while the female respondents
belonged to the balanced mesomorphic type, prevailing in
the values of body weight, height, and body mass index. This
fact confirms the importance of considering the patient’s
ethnicity during the assessment of development indicators,
especially with the use of average values for both age and
gender characteristics, and population. It is also important
that the study of the physical development of children, com-
pared to the existing national and regional norms, is an im-
portant confirmation of its compliance with standards and
in many aspects reflects the level of health of the popula-
tion [20]. Especially considering the fact that the anatomi-
cal and physiological qualities of a developing organism (for
example, in the first childhood period) is the most meaning-
ful indicator of the health of children and, accordingly, the
population health of the next generations of the nation.

The results obtained during this study of ST in Kyrgyz
children of both sexes showed that the indicator of the mus-
cular component of the body in children depends on the
type of physique and age and gender dynamics. Data were
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published by M.A. Bari et al. [21] according to which the
determination of ST in children of the first childhood age
from the standpoint of regular medical examinations within
the school helps improve early detection of visual impair-
ments and carry out timely correction of pathologies. The
data obtained showed that among visually impaired children
examined, more than 80 % had ectomesomorphic ST, which
makes this cohort vulnerable in the focus of the develop-
ment of changes in the visual apparatus. Among the studied
variants of ST components (endomorph, mesomorph, and
ectomorph), the average values of mesomorphy prevailed,
while endomorphy showed the lowest rates in children with
visual impairment. Considering the urgency of introducing
the study of ST in young children, further research on this
topic involves respondents with concomitant pathologies of
vision, endocrine system and physical development, since
in-line participants did not have background conditions.

The conducted study of body components with correla-
tion of ST variants of children in Algeria did not show signifi-
cant gender differences in each of the age groups. The study
by B. Mohamed et al. [22] emphasized the muscular com-
ponent, while the current study considered the bone com-
ponent of the body during development. However, similar to
the data obtained for ethnic Kyrgyz children, ethnic Algerian
children of the early school age also did not show statistically
significant differences in the predominance of fat and muscle
components, depending on ST. As in the in-line, the studied
body components increased gradiently in parallel with the
age of the subjects. The specific distribution of adipose tissue
in female respondents was revealed, while the proportional
ratio in this age group was similar to male respondents.

L.B. Rokoff et al. [23] also studied the bone component
in the focus of anthropometric assessment of the develop-
ment in the early childhood period, but in addition to the
methods used in the in-line study, the methods of dual-
energy X-ray absorptiometry and anthropometry minus the
mineral density of the bones of the head were used to assess
the relationship of total body weight, components of total
body weight and components of total fat mass. A similar
number of respondents took part in the study — more than
850 children. They were aged 6 to 10 years. The total body
weight, especially its fat-free component, showed a positive
correlation with bone mineral density. The relationship be-
tween trunk fat and bone mineral density turned out to be
nonlinear, and with a negative relationship only in children
with the digestive ST. Published data suggest that central
obesity may correlate with lower bone mineral density only
in children with the highest levels of abdominal fat, mainly
with the digestive ST. Thus, it is possible to determine the
physiological threshold above which the central adipose tis-
sue can become metabolically active and adversely affect the
growth and differentiation of bone tissue during the general
development of children in the first and second childhood
periods [24, 25]. In the in-line study, in male compared to
female respondents with asthenoid, thoracic and indefinite
ST, this indicator of the bone component increased, but with
maximum values in the digestive variant, which correlates
with the data obtained by the researcher [23]. Individual in-
dicators of ACBC in male respondents of the examined age
group of 4 to 7 years were found to be slightly higher than in

females, which was not revealed in this study using additio-
nal imaging techniques and bone analysis. In the age period
from 5 to 6 years, the gender characteristics of the peak bone
component content did not show statistically significant dif-
ferences, and there was also no effect of adipose tissue on
the bone component in the respondents, which can be in-
cluded in the further continuation of the study on this topic.
A comprehensive anthropometric study of children is a
methodological basis for determining the qualitative charac-
teristics of physical development, which in modern realities
is complemented by the capabilities of bioimpedance analy-
sis to assess absolute and relative indicators of the content of
fat, muscle, and bone components of the body [26—28]. The
obtained results are recommended to be implemented in
the practice of specialists in the field of hygiene, pediatrics,
and social medicine for the development and improvement
of standards (protocols, percentile tables, nomograms) of
physical development of the Kyrgyz ethnic population.

Conclusions

The somatic, gastrointestinal and physical status of 800
children of Kyrgyz nationality of both sexes in the early peri-
od of childhood was analyzed for the first time by the method
of comprehensive anthropometry in combination with bio-
impedance analysis. The study revealed a number of specific
features of postnatal ontogenetic development for this ethnic
group in terms of the dynamics of growth, weight, and size
of the physique and its component composition. Individual
features of sex- and age-related somatic development and
individual variability of morphometric and anthropometric
body parameters were also studied. The ACBC in the body
of the subjects of both sexes showed unidirectionality in the
dynamics of growth from 4 to 7 years. In the studied period
of childhood, this index showed maximum values in respon-
dents with muscular somatotype, both boys and girls, which
exceeded the indicators of children with asthenoid and tho-
racic somatotype. The relative content of bone tissue in the
body of the examined children was the highest in respon-
dents with a muscular somatotype, and the lowest in thoracic
somatotype. From the age of 4 to the age of 7, the relative
amount of the bone component in the examined children of
all somatotypes gradually decreased. This feature was most
pronounced in children with asthenoid somatotype and less
with muscular somatotype. This study does not confirm the
classical theory of increased bone component content in
boys during the entire period of the first childhood (from 4 to
7 years) compared to girls. Thus, this study provides new data
on the features of the physical development of Kyrgyz chil-
dren in early childhood in terms of absolute and relative in-
dicators of the content of the bone component. The obtained
data can be used to improve the percentile tables of ethnic
regions during pediatric monitoring of the development of
children aged 4—7 years. Further research of this clinical is-
sue involves the study of a larger cohort of children of both
the first and second childhood age.
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AGCOAIOTHUN YMICT KiCTKOBOI CKACOAOBOI B OPraHi3Mi KUPru3bKux Aiten
i3 pisHUMM cOMATOTUNAMY B POHHBOMY AUTUHCTBI

Pe3iome. AxryanbnicTh. [MominueHHa meiaTpUUHOrO CHO-
CTepeXKeHHs B yChbOMY CBIiTi Ta B KupruscraHi Mae BaX/IuBe
3HAYEHHSI U1 PAHHBOTO BUSIBIEHHS TPOOJIEM PO3BUTKY Ta MO-
HITOPMHTY HOpMaTbHUX (Gi3MUHMX MapameTpiB. MeTor aocJi-
JIDKEeHHSI OyJ10 BUBUMTH MOKA3HUKHU KiCTKOBOTO CKJIamy B MiTeit
KMPTU3bKOI HAlliOHAJBHOCTI 000X cTaTeil y paHHbOMY AUTHUH-
ctBi. MaTepiaam Ta MeToau. 32 TOMTOMOIOI0 aHATOMO-aHTPO-
TMOMETPUYHUX METO/IiB Ta Oi0iMIETaHCHOTO aHaJli3y 00CTEXKEHO
800 nawieHTiB BikoM Bif 4 10 7 pokis. Pe3yabraT. Bussieno,
1110 a0COJIIOTHUI YMIiCT KiCTKOBOI CKJIaA0BO1 y XJIOIMIMKIiB BIKOM
4 poku KoJuBa€eThes Bia 3,24 1o 5,17 (4,10 £0,01) kr, 5 pokiB —
Bin 3,27 no 5,81 (4,26 = 0,01) xr, 6 pokiB — Bix 3,34 no 5,87
(4,39 £ 0,01) kri 7 pokiB — Bix 3,23 no 6,02 (4,59 + 0,01) kr.

AOCOJIIOTHUI TMOKAa3HUK KIiCTKOBOi CKJIaJOBOI B YOTUPHUPIU-
HUX IiBYATOK Mae€ iHAMBiAyalbHY BapiabenbHicTb 3,04—5,17
(3,97 £ 0,01) kr, m’arupiuaux — 3,27—-5,61 (4,20 £ 0,01) xr,
mectupiuHux — 3,34—5,77 (4,34 £ 0,01) kr i ceMUpiyHUX —
3,43—6,02 (4,40 = 0,01) xr. BucHoBKuM. HaiiBuinuii BMicT KicT-
KOBOi TKAaHMHU CIIOCTEpiraBcs B 0Ci0 i3 M’SI30BUM COMATOTH-
oM, a HallHMXK4Yi 3HAaYeHHs 3adiKCOBaHO TMPU aCTEHOIAHOMY
i TPyIHOMY COMATOTHUIIAaX SIK Y XJIOMYMKIB, TaK i B JIiBYaTOK.
XJTOTTYMKYM Majy BUIE 3HAYEHHS KiCTKOBOTO KOMITOHEHTa y
Bili 4 i 7 pokiB.

Kim0o4oBi ci10Ba: nocrHaTanbHUil oHTOreHe3; Gi3sUYHUI PO3-
BUTOK; TeiaTPUYHE CIIOCTEPEXKEHHS; BiKOBI HOPMU PO3BHTKY;
AHTPOIIOMETPist; GioiMITemaHCHE 00CTEKEHHST
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Development of allergy to LTP in children and adults

Abstract. Background. The importance of issue is the rising incidence of allergies to volatile organic compounds,
particularly in children and adults. This necessitates understanding the causes, risk factors, and methods for prevention
and treatment. The purpose of the study was to clarify the relationship between the development of allergy to lipid
transfer proteins (LTP) and various environmental influences, nutrition and the immune state of the body. Materials
and methods. To achieve goal, the following research methods were used: content analysis of the database of medical
organizations, the method of a representative sample and quantitative examination. In the practical part of the study,
we used the Immuno Solid-phase Allergen Chip test. Results. The study results demonstrated adverse reactions in both
children and adults with LTP allergies. Peach (Prunus persica) was identified as an allergenic product. It was found that
childhood is a particularly sensitive period for the development of allergic reactions to LTP due to incomplete immune
development. Additionally, the peculiarities of food allergy were investigated, taking into account its connection with
antibodies and cause-and-effect relationships. Conclusions. Sensitization to lipid transfer proteins occurs in various
groups, including children and adults, and depends on the sources of exposure.

Keywords: protein; sensitization; age categories; immune reaction; symptoms

Introduction

The relevance of the article on the development of al-
lergy to lipid transfer proteins (LTP) in children and adults is
due to the growing prevalence of allergic diseases among the
population. Modern science confirms an increase in cases
of allergic reactions to plant proteins, in particular LTP,
which requires a deep understanding of their clinical mani-
festations, diagnosis and proper treatment. Lipid transfer
proteins are an important component of plant foods such as
vegetables, fruits, nuts, and grains. These proteins play a key
role in the transfer and storage of lipids in plant cells. Their
presence helps ensure an optimal balance of lipids in plant
organisms, which is important for the proper function and
development of plants [1].

L. Cala et al. [2] also indicate that lipid transfer proteins
constitute an important class of proteins involved in various
processes such as cuticular wax synthesis, lipid metabolism
and adaptation to environmental changes and stress condi-
tions. The authors also note that the differential expression
of LTP genes occurs as a strategy for inducing the tolerance
mechanism in plants in both biotic and abiotic stress con-
ditions. Meanwhile, K. Buczylko [3] in his research deter-
mined that some types of LTP are crucial for brain function,
as they help transport lipids necessary for the construction

of nerve cell membranes and for the synthesis of myelin,
which isolates nerve fibres.

A special feature of lipid transfer proteins is their ex-
treme resistance to heat and the effects of enzymes involved
in digestion. This stability results in the preservation of the
structure and function of these proteins during processing
and cooking. However, this aspect causes serious concern
among scientists, since the influence of lipid transfer pro-
teins on the human body is of increasing importance [4].
According to M.I.T. Silva et al. [5], allergy to lipid trans-
fer proteins can have very serious consequences. Firstly, it
can provoke cross-hypersensitivity, when the body perceives
these proteins as a threat and reacts to them with allergic
reactions. In addition, there is a potential threat of direct life
risk. The authors note that sometimes an allergic reaction to
these proteins can be so severe that it causes anaphylactic
shock, an extremely dangerous condition that can lead to
death if emergency medical care is not provided.

Allergy to lipid transfer proteins can manifest itself in
various symptoms that vary from mild to serious. Typical
symptoms include itching, swelling of the face, lips, and eye-
lids. Respiratory symptoms of L'TP allergy may include rhi-
nitis, sneezing, and coughing. In some cases, allergy to LTP
can cause gastrointestinal symptoms such as hyperaemia of
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the oral cavity, stomach cramps, abdominal pain, vomiting,
or diarrhoea [6]. A. Wawrzenczyk et al. [7] determined that
allergy to LTP can develop at any age, including childhood
and adulthood. In some children, the allergy to LTP may
disappear with age, and in others it may remain throughout
life. In turn, in own research on the effect of allergy to LTP
in children, A. Cieluch et al. [8] state that the child’s body
may be particularly prone to allergic reactions due to the
incompleteness of the immune system. Children may show
symptoms of allergy to LTP such as itching, red patches on
the skin, swelling, tearing, and swelling of the face.

K. Wlodarczyk et al. [9] determined in his work that in
adults, allergy to LTP can also develop, even if it was not
observed before. People who have already had other types of
allergic reactions may be more prone to developing allergy
to LTP. The authors indicate that symptoms may be similar
to those in children, but may also include cough, difficulty
breathing, and other signs of an allergic reaction. In con-
nection with the above, a study was conducted comparing
the development of allergies to volatile and pollen allergens
(LTP) in children and adults. This allows for a better under-
standing of the mechanisms for the development of special
reactions to LTP and the use of ways to prevent and treat
these diseases.

The study sought to elucidate how the development of
allergy to LTP is influenced by various environmental fac-
tors, dietary habits, and the immune status of an individual’s
body.

Materials and methods

To solve the tasks and obtain the necessary data for the
analysis of the development of allergy to LTP in children
and adults, a number of appropriate methods were used.
The work uses the method of content analysis of the data-
base of medical organizations, the method of representative
sampling and the method of quantitative examination. One
of the key components was the chosen method of general
content analysis of the international database of medical
organizations, including the World Health Organization
(WHO) and Global Health 50/50. Using this method, all
available published materials on the topic of interest were
searched and analysed. The results of studies conducted in
large centres, hospitals, and universities were also included
in the analysis. Statistical observational data were obtained,
which were used to assess the dimensions of the problem and
analyse situations in different regions of the world.

The study was conducted at the Department of Aller-
gology, Clinical Immunology and Internal Medicine at
the University of Wroclaw (Poland) in 2023. Two hundred
and eighty-four participants of different age groups (3—14
years— 126 participants, 22—55 years — 158 participants)
were selected. They had aerogenous allergy diagnosed on
the basis of anamnesis and positive skin prick tests and de-
veloped adverse symptoms after eating food. Gender diver-
sity was described as follows: 145 women and 139 men from
different regions of Poland. The authors of the study used
the method of quantitative examination, which made it pos-
sible to carefully study the aspects of food allergy. It was in-
vestigated how antibodies interact with LTPs, in particular,
taking into account their specificity and response to external

factors. Specific antibodies that can interact with LTPs and
the nature of this interaction are presented. In addition, the
method helps generalize the cause-and-effect relationships
associated with antibodies and the development of food al-
lergies. This information can help reveal how antibodies af-
fect the development of allergic reactions, better understand
the mechanisms of food allergy and the possibilities of influ-
encing this process for future research and treatment.

For each study participant, venous blood was drawn
from the ulnar vein using a closed BD Vacutainer K3E sys-
tem into an anticoagulant-free tube. The obtained tubes of
blood samples were centrifuged at 3500 rpm for 15 minutes
at room temperature using an Eppendorf model 5424 cen-
trifuge. The obtained serum was distributed into Eppendorf
tubes and stored at —15 °C for further analyses. Immune
test was used for semiquantitative determination of immu-
noglobulin E (IgE) levels in Immuno Solid-phase Allergen
Chip (ISAC). The solid phase of this test was provided by
the surface of the plate on which 112 components (43 native
and 69 recombinant) arranged in triplets were adsorbed. The
ISAC test was performed according to the manufacturer’s
instructions.

Before testing, the stored serum was thawed. Using
a pipette, 20 pl of serum was applied to one of the four
test fields available on the chip. After incubation for 120
minutes at room temperature in a humid chamber, the
chip with serum was washed with a washing solution for
10 minutes, then with demineralized water for 5 minutes
and dried. A solution containing fluorescently labelled
secondary antibodies to human IgE was applied to the
test field of the chip. After incubation for 60 minutes in
a humid chamber, the chip was prepared for reading by
washing with solution A and demineralized water and
then completely dried. The surface components of the al-
lergen interacted with specific antibodies present in the
serum sample. Specific IgE antibodies bound to the sup-
port surface were demonstrated by adding fluorescently
labelled human IgE antibodies. The level of fluorescence
was quantified using GenePix 4100A Microarray Scanner
(Molecular Devices LLC). The scanner was calibrated ac-
cording to the ISAC test procedures.

Scanner parameters were determined in the test plate
measurement procedure. The obtained values of antibody
levels were expressed in standardized units of ISU-E (stan-
dardized unit of ISAC for specific IgE). The measured values
ranged from 0.3 to 100 ISU-E, where values > 0.3 ISU-E
were considered as positive results. The method of represen-
tative random sampling was used to form a group of people
with specific and not random characteristics. It involves de-
fining a group of participants and their subsequent selection
from the general population. This approach allows studying
a certain subgroup of the population, provides an opportu-
nity to obtain valuable data and the necessary information
about the impact of allergy to LTP on the general condition
of the respondents. It also allows revealing the relationship
between the development of allergy to LTP and various en-
vironmental factors, nutrition, genetic features and the state
of the body’s immune system. Within the framework of this
study, a mass survey of a representative sample of people in
Poland was conducted using a carefully developed approach
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to sample formation and a questionnaire created in advance.
The survey was conducted using the Internet service Sur-
veyPlanet. An important aspect of this study was ensuring
the confidentiality and anonymity of the participants, which
facilitated open and honest responses. All research was con-
ducted in accordance with ethical standards, data from per-
sons under 18 years of age was collected with the permission
and help of parents.

Results

According to the WHO, food allergy to LTP occurs in
1.5—-10.8 % of the world’s population, and this indicator is
growing rapidly. In most cases, food allergies are diagnosed
in childhood, but about 28 % are first diagnosed in adult-
hood. Identifying cases of food allergy can be difficult due
to confusion with food intolerance, which often causes
less severe gastrointestinal reactions to certain foods. The
process of diagnosing food allergies varies from country to
country. In addition to individual reactions to cow’s milk
and egg, which are among the most common manifestations
of food allergy in children regardless of geographic location,
the variability of food allergy patterns in the United States,
Europe, and Asia shows differences, reflecting the diversity
of food consumption in different countries. The occurrence
of reactions to fruits due to cross-sensitization with allergies
to inhaled allergens is a common phenomenon in Europe.

In cases of food allergy caused by cross-reactions with
plant pollens, initial sensitization to wood pollen allergens
leads to a chronological interaction with homologous al-
lergenic structures present in fruits. In Northern Thailand,
shrimp, cow’s milk, fish, eggs, and ant eggs were found to be
among the five most common foods that often trigger food
preferences among children, with shrimp being the most
common food allergen. On the other hand, in India, food
allergy is more associated with a comfort reaction to peas,
reflecting the type of South Asian diet that includes many
legumes. Food triggers that initiate a significant effective
response in Asia have been reported to be due to both com-
mon and specific components of the Asian diet, including
fish, shellfish, buckwheat, bird’s nest, and mother’s milk.

About 35 million people in the United States suffer from
food allergies, and each year approximately 300 thousand

people seek emergency medical care for allergic reactions
to food. Food allergies are particularly high among young
adults, with approximately one in 13 children in the Uni-
ted States experiencing this problem, and more than 40 %
of children with food allergies are allergic to more than
one food. According to the Global Health 50/50, the UK,
Denmark, Norway, and Australia are countries with a high
prevalence of childhood food allergies. Australia has the
highest number of children under 5 years of age with a con-
firmed food allergy, with more than 12 % of children aged
12 months and approximately 5 % of children aged 4 years
experiencing this phenomenon. The prevalence of specific
types of allergies also varies. For example, peanut allergy
spread among children at different periods of life: at the age
of 12 months, it was 3.5 %, after four years, this indicator
decreased to 2 %. Egg allergy was also common, with a value
of 9 % at 12 months and a decrease to 1.5 % at four years.
Sesame allergy selection was less extensive, with a rate of
1.8 % at 12 months and 1.4 % at four years.

These data indicate additional need and research into
strategies to develop effective prevention and management
of food allergies in early childhood. Parents, medical spe-
cialists and society need to maintain attention to this is-
sue regarding children’s health, taking into account their
individual needs. For a more detailed analysis of necessary
reactions to the LTPs in children and adults, an additional
study was conducted among 284 people with allergies (126
children and 158 adults) living in Poland. The research ap-
proach included a survey aimed at identifying specific signs
and symptoms of allergy to LTPs. It included analysing vari-
ous aspects of the reactions to these proteins such as skin
manifestations, respiratory and gastrointestinal symptoms.
This approach will help increase the volume of information
and gain a deeper understanding of the prevalence of these
reactions. Based on the data of the first survey, adverse re-
actions were found in children and adults allergic to LTP
(Table 1).

According to the results of the first survey, most research
participants primarily indicated clinical manifestations such
as itching and rash (25 cases in children, 31 cases among
adults), diarrhoea (25 children and 29 adults) and respi-
ratory complications (19 cases in children and 33 among

Table 1. Adverse reactions in subjects allergic to LTP

Symptoms of allergy to LTP Children Adults
Itching and crusting 25 31
Angioneurotic syndrome 17 19
Respiratory symptoms 21 22
Vomiting 14 19
Muscle spasms 7 8
Heartburn 18 23
Complicated breathing 19 33
Hyperaemia of the oral cavity 12 17
Stomach spasms 22 26
Diarrhoea 25 29
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adults). On the other hand, less common adverse reactions
were muscle spasms (7 cases among children and 8 among
adults), hyperaemia of the oral cavity (12 children and 17
adults) and vomiting (14 children and 19 adults). It is worth
noting that 42 % of surveyed children and 43 % of adults
reported the presence of more than one undesirable symp-
tom, which indicates the multiplicity of manifestations in
allergy to LTP. Based on the data of the second survey, pro-
ducts were identified that provoke certain adverse reactions
in children and adults allergic to L'TP (Table 2).

The analysis of the second stage of the survey demon-
strated that adverse reactions were most often detected after
the consumption of peaches (specifically, 21 cases among
children and 27 cases in adults), nuts (20 children and 23
adults) and oranges (19 cases in children and 25 in adults).
Manifestations of an allergic reaction were most rarely ob-
served after consumption of peas (11 children and 15 adults),
corn (13 cases in children and 16 in adults) and tomatoes
(12 children and 16 adults). Additionally, 28 % of children
and 27 % of adults reported more than one allergic reaction
to different foods. The authors used a methodological ap-
proach based on a detailed study of specific aspects of food
allergy. It involved the interrelationships between antibodies
and the causal relationships underlying this pathological
process. In particular, the analysis of the interaction of anti-

bodies with L'TPs was carried out, taking into account their
specificity and reaction to various external factors.

The results of the study are shown in Table 3, where spe-
cific antibodies that showed the ability to interact with LTPs
are presented. It contains information about the nature of
the interaction, possible places of communication and other
important parameters characterizing this interaction.

The results of the conducted clinical diagnosis showed
that the investigated components of LTPs have a noti-
ceable variation in their sizes and the number of bends.
Also, specific components such as Tri a 14 and Ara h 9 are
distinguished by a significant number of deflections — 14
and 9, respectively. Analysis of average indicators for chil-
dren and adults showed significant differences between
them. For example, in case of the Ole e 7 component,
the average score for adults is 8.4, which corresponds to
a relatively low average score for children of 5.2. Standard
deviations showed considerable scatter in the data, par-
ticularly evident in the adult Jug r 3 and Art v 3 compo-
nents. Some components also show significant differences
in mean scores between children and adults. For example,
the difference in mean Cor a 8 is 0.7 for children and 1.7
for adults. Moreover, several components have an extreme
value — Tri a 14 has the highest number of deflections (14)
and Ole e 7 shows the lowest average value (0.7) among

Table 2. Number of subjects allergic to LTP who reported adverse reactions to specific products

Products Children Adults

Tomatoes 12 16

Apples 17 21

Apricots 18 22

Corn 13 16

Grape 17 22

Plums 14 15

Peaches 21 27

Oranges 19 25

Nuts 20 23

Pea 11 15

Table 3. Descriptive statistics for the levels of specific IgE related to LTP
Components N::tliz(:rt:f Average indicator 3:?/?;?;: Minimum Maximum
ofLTP Children | Adults | Children | Adults | Children | Adults | Children | Adults | Children | Adults

Pairj 2 8 12 7.2 8.3 5.6 5.3 0.6 0.7 14.5 15.9
Plaa3 15 20 5.1 5.7 6.2 5.5 1.5 1.3 23.5 23.2
Jugr3 4 7 2.8 6.1 6.8 7.1 3.1 0.5 31.7 16.3
Prup 3 11 10 1.5 7.2 7.7 4.9 0.9 0.3 234 19.3
Artv 3 11 12 4.1 7.2 9.2 9.3 0.3 0.2 16.3 24.4
Olee7 5 8 5.2 8.4 0.7 0.4 0.7 0.5 14.3 33.6
Cora8 10 6.5 7.2 7.3 6.8 2.1 2.3 18.3 21.5
Arah9 9 14 6.1 5.5 9.1 8.2 1.6 2.6 21.9 23.9
Trial4 11 15 8.1 8.3 0.3 0.4 0.4 1.5 24.1 26.4

20

3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 18, N¢ 7, 2023



OpuriHaAbHI A0CAiAXeHHs / Original Researches

children. The results of this study emphasize the impor-
tance of taking into account variational aspects and age
characteristics when analysing the necessary reactions to
LTPs. These achievements can have a significant impact
on the further study of the mechanisms of free reactions
and the development of appropriate clinical approaches to
their diagnosis and treatment.

The cause-and-effect relationships of antibodies and the
development of food allergy display a mosaic of the influ-
ence of antibodies on the pathogenesis of a given allergic
reaction, in particular, highlighting key elements that can
contribute to the development or suppression of allergic re-
sponses. From this point, the authors selected 80 children
and 108 adults as participants of the general study, which
became the object of an in-depth clinical analysis. The sui-
tability of the age categories of the participants in the selec-
tion was based on their vulnerability to the development of
food allergies and the importance of obtaining representa-
tive data for further analysis.

Summarizing the obtained results, it can be noted that
sensitization to LTP is manifested in different groups, in-
cluding children and adults, and depends on the sources
of interaction. The number of sensitized persons changes,
in particular, due to the nature of contact with LTP. In the
context of age dynamics, a difference between children and
adults appears. The number of sensitized adults may exceed
the number of sensitized children, especially when LTP is
inhaled or inhaled and ingested with food (Table 4). The
obtained data can also be significant in assessing the risk of
comfort reactions among a group of persons who frequently
contact allergens, for example, in everyday life or in profes-
sional fields. The obtained data can be used to compare the
reactions of children and adults to different sources of LTP.
The comparison may help detect variations in responses de-
pending on age groups, which may be relevant for further
research.

Table 4. LTP-sensitizing sources

A type of sensitizing LTP Children Adults
LTP inhalation + food 42 51
LTP inhalation 24 34
LTP food 14 23

Discussion

The consequence of insufficient research is the limited
availability of data on the development of new food aller-
gies in patients allergic to LTP. The report by E. Albert et al.
[10] stands out as the only study aimed at evaluating the
manifestation of this phenomenon. The scientific work of
the authors also reveals this problem, finding out that 28 %
of the studied patients develop new allergies to plant food.
These results are synchronized with data from 1.J. Skypala
et al. [11], where 33 % of patients (21/66) were found to be
allergic. It is a contribution that emphasizes the importance
of highlighting this aspect in relevant studies and provides a
broader understanding of the relationship between allergic
reactions and allergy to LTP.

S. Scheurer et al. [12] investigated whether LTP allergy
manifests clinically as severe anaphylactic reactions or less
severe such as oral allergy syndrome (OAS). In patients with
asymptomatic IgE reactivity to LTP, skin symptoms are
most common (79 %), followed by OAS (69 %), respiratory
problems (44.8 %) and gastrointestinal symptoms (22.1 %).
An anaphylactic reaction occurred in 25 % of patients al-
lergic to LTP. Similar results can be seen in the conclusions
of E. Munoz-Osores et al. [13]. In their study, LTP allergy
presented with the following symptoms: OAS in 81.2 % of
participants, urticaria in 59.9 %, gastrointestinal symptoms
in 48.6 %, and anaphylaxis in 72.1 %.

In turn, A. Anagnostou [14] showed that the results of
IgE testing indicated a prevalence of sensitization of 22.4 %
of patients to Arah 9, 21.2 % to Art v 3, and 33.6 % to Pla
a 3. Frequent co-sensitization and corresponding IgE re-
activity were also observed. Of the 32 patients with LTP-
related allergy, 9 reported symptoms after consumption of
celery stalks, which mainly manifested as OAS. Extensive
IgE cross-reactivity was observed between Ara h 9, Art v 3
and Pla a 3 with varying degrees of inhibition by individual
patient sera. Modelling LTP monosensitization in a mouse
model indicated the development of more congruent anti-
body specificities between Ara h 9 and Art v 3. It is worth
noting that the biologically relevant cross-reactivity of
mouse IgE was limited to the latter and differed from epi-
topes Pla a 3. Analysis of endolysosomal LTP processing
showed the generation of similar clusters, which probably
represent T-cell peptides. These results are quite accurately
confirmed by the study cited above [15].

1.J. Skypala et al. [16] and J.B. Lopes et al. [17] in con-
clusions of their research stated that flowering fruits and nuts
are the foods that most commonly cause allergic reactions in
the context of LTP, even in cases of emerging types of plant
food allergy. This trend may indicate the evolution of the
pathology in these patients. According to the authors, this
problem is relevant, because clinicians should approach the
selected diet to avoid allergy to LTP individually. It is impor-
tant to note that it is not necessary to limit the consumption
of all LTP-allergic foods to the same extent, but instead to
recommend choosing the foods most frequently consumed
by the patient when creating a diet to prevent LTP-allergic
reactions. Additional dietary restrictions should be consi-
dered based on patient risk stratification, as severity or re-
sponse to a new plant-based food cannot be predicted. With
this in mind, for those patients who already have a systemic
reaction to peach skin, but who tolerate other parts of the
peach (including the flesh) well, it may be sufficient to avoid
peach skin and use epinephrine autoinjection as needed.
However, when travelling to mountains, rural areas, or other
remote locations, these patients should strictly avoid con-
suming foods that cause an allergic reaction to nonspecific
lipid transfer protein and be careful with nonsteroidal anti-
inflammatory drugs and other cofactors. This is important
because there may be a situation where access to emergency
medical care will be limited and patients’ quality of life will
deteriorate.

Peach is the most common cause of allergy associated
with LTP. In the above study, individuals allergic to LTP
most often reported adverse reactions after eating peach,
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apple, or tree nuts. Research conducted by B. Olivieri et al.
[18] confirmed the same situation with the five foods that
most frequently caused symptoms in LTP allergy patients,
and these results are consistent with those obtained in the
study. In the work of R. Asero et al. [19], the most common
sensitizing foods were peach (98 %), walnut (55 %), apple
(49 %), hazelnut (45.3 %) and peanut (38.1 %). Such a close
affinity of the data indicates the objectivity of both studies.
Q.J. Gomes et al. [20] and E Yatribi et al. [21] revealed that
the management of patients with LTP allergy is a complex
task that presents a serious challenge both to allergists and to
the allergic population itself. The crux of the problem is that
L'TP is a panallergen, in other words, a universal protein that
is widely found in plant products and has a wide spectrum of
cross-reactivity, as well as very diverse clinical manifestations
[22]. This often causes life-threatening allergic reactions. A
complicating factor is that patients who are sensitized to
homologous LTPs in other plant products may eventually
develop severe or even fatal allergic reactions from simple
sensitization (without manifesting clinical symptoms) [23,
24]. This situation has significant implications for dietary
recommendations given to patients with LTP allergy. Such
data are fully confirmed by the study cited above.

Research by R. Asero et al. [19] proves that LTPs have a
key role in food allergy in the Central European population,
causing severe allergic symptoms. Patients from central and
northern parts of Europe, where first sensitization to Bet v 1
usually occurs through the respiratory tract, often show only
mild symptoms after consumption of plant foods. In these
cases, food allergy of plant origin is a consequence of in-
teraction with proteins related to Bet v 1, causing allergic
cross-reactions due to the high level of sequence homology
with Bet v 1. In contrast, allergic reactions to plant-based
foods in Southern Europe are usually accompanied by sys-
temic reactions due to primary sensitization to LTP. These
proteins are very potent allergens and often cause severe re-
actions. Thus, two main approaches to plant food reactions
can be identified depending on geographic location: one
associated with mild allergic symptoms and cross-reactions
due to protein homology, and the other associated with se-
vere systemic reactions due to exposure to potent LTP al-
lergens [25, 26]. This is confirmed by research conducted at
the Department of Allergology, Clinical Immunology and
Internal Medicine at the University of Wroclaw. Given the
increasing prevalence of allergic reactions to plant foods and
the difficulty of clinical management of such conditions,
the findings of the authors and colleagues emphasize the
need for further research aimed at revealing the molecular
mechanisms underlying these allergic reactions, as well as
the development of more accurate methods of diagnosis and
effective treatment strategies.

Conclusions

In a study of 284 people with allergies (126 children and
158 adults) in Poland, a certain variation was found in the
sizes and number of probes of the studied components of
LTPs. Specific components such as Tri a 14 and Ara h 9 were
distinguished by numerous deviations: 14 and 9, respective-
ly. A comparative analysis of average indicators for children
and adults shows significant differences between them. For

example, for the Ole e 7 component, the average score for
adults was 8.4, while the score for children was significantly
lower, at 5.2. For the use of standard deviations, the scat-
ter in the data was noticeable, with the Jug r 3 and Art v 3
components for adults being particularly prominent. The
study also showed that adverse reactions after consumption
of various foods containing components of LTPs were quite
extensive. Most cases occurred after the consumption of
peaches (21 cases among children and 27 in adults), nuts (20
children and 23 adults), and oranges (19 cases in children
and 25 among adults).

These results testify to the importance of considering
variational aspects and age-specific features when analysing
reactions to LTPs. They can influence the understanding of
the development of necessary reactions and contribute to
the further improvement of clinical approaches to the diag-
nosis and treatment of food allergy. In conclusion, the study
provides a rationale for an individualized approach to the
diagnosis and treatment of allergies to LTPs. The practical
significance of this study is realized in the development of
more effective strategies for the diagnosis and treatment of
LTP food allergy. These data can be used to develop indivi-
dualized approaches to the treatment of a person with com-
mon clinical symptoms and manifestations of individual
reactions. In addition, the research indicates the need for
further study of the interaction between additional compo-
nents of LTPs and their role in the emergence of necessary
reactions.
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Po3BUTOK AAeprii HO AiNiA-TPAHCNOPTYIOUYUNI GIAOK Y AiTen | AOPOCANX

Pe3iome. AkryanbHicTh. BaxauBicTh MUTaHHS 10J14Ta€ B 3pOC-
TaHHi BUMAAKIB ajeprii Ha JIETKi OpraHiyHi CMOJIyKH, OCOOJIMBO
B giteit i nopocnux. Lle BuMarae po3ymiHHsI MpUUUH, (GaKTOpPiB
pU3KKY, METOMIB MpodiNakTUKK Ta JiKyBaHHs. MeTa: BUBYUTU
3B 130K MiX PO3BUTKOM ajieprii Ha JIiMia-TpaHCIIOPTYIOUMuil Oi-
Jgok (JITB) Tta pisHMMU BIIMBaMKM HaBKOJMIIHBOTO CEPEIOBU-
1A, XapuyyBaHHSIM Ta iIMyHHUM CTaHOM opraHi3my. MaTepiaiau
Ta MeTOMM. [I151 MOCSITHEHHS MOCTaBJIEHOI METH BUKOPUCTaHI
METOIM OOCTiIKEHHSI, Y TOMY YMCJIi KOHTEHT-aHali3 6a3u JaHUX
MEIUYHMX OpraHizalliif, MeTol pernpe3eHTaTUBHOI BUOIpKU Ta
KiIbKICHUI aHauti3. Y MpakTUUHil 4acTUHI JOCIiIKEHHS 3aCTO-
coByBaii TecT Immuno Solid-phase Allergen Chip. Pe3yabTaTu.

Pesynprat gocmimkeHHsT OTEMOHCTPYIOTh IMOOIYHI peakiiii sk
y HdiTeii, Tak i y mopociux 3 aneprieto Ha JITB. Iepcuk (Prunus
persica) BU3HAYEHO SIK aJlepTeHHUI TIpOMyKT. BcraHoBieHO,
1[0 TUTUHCTBO € OCOOIUBO YyTIMBUM TEPIOIOM IIIOI0 ajeprid-
Hux peakuiii Ha JITB yepe3 He3aBepleHU iIMyHHUI PO3BUTOK.
J1oJaTKOBO MOCIIXKEHO OCOOJMBOCTI XapyoBOi ajieprii 3 ypa-
XyBaHHSIM 11 3B’$I3Ky 3 aHTUTIJIaMU Ta MPUUMHHO-HACIiIKOBUX
3B’s13KiB. BUcHOBKH. CeHcunbinizaltist 10 JiMia-TpaHCIOPTYIOUMX
0iJKiB BUHMKAE B Pi3HUX Tpynax, BKIIOYAIOUU TiTei i 1TOpOCIuX,
i 3aJIEXXUTD Bill AXKepeJia BIUIUBY.

KiouoBi ciioBa: 6inox; ceHcubimizawisi; BiKOBi KaTeropii;
iMyHHa peaxlist; CHUMIITOMH
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Clinical and morphological characteristics
and diagnosis of external haemangiomas in children

Abstract. Background. The relevance lies in the increasing occurrence of haemangiomas in children under 1 year old
when diagnosis confirmation through morphological methods is necessary. The purpose of the research is to characterise
the histological initial and final changes of cutaneous haemangiomas and to present the main clinical manifestations of
haemangiomas in children. Materials and methods. Several clinical (for detailed diagnosis of the disease), morphological
(histological examination of the material) and statistical methods were used in the work. The object of the research was 98
children with haemangiomas of the facial skin aged 6 months to 16 years. Results. The morphological study demonstrated
that in 49 cases (50 %), the typical simple capillary structure of haemangioma was identified, in 35 cases (35.7 %) —
cavernous type of neoplasm. Only 18.3 % of the children had combined haemangiomas. Capillary-type haemangiomas
contain many small capillaries with a narrow lumen, covered by adhering fleshy epithelium. Conclusions. During the
phase of the active growth of haemangiomas, there is a predominance of massive endothelial cells, suggesting that the
vascular component, particularly proliferating epithelium-lined capillaries, makes up the main and largest part of the

hyperplasia.

Keywords: skin; neoplasm; vascular component; congenital pathology; cryodestruction

Introduction

A tumour is a development in the form of an overgrowth
consisting of tissue of any origin and can be localised in any
part of the body. Even though haemangioma is mostly a be-
nign development, the relevance of the presented subject
is to disclose the problem of complications of haemangio-
mas. For example, in addition to a cosmetic defect of the
face, haemangiomas interfere with the work of facial mimic
muscles, lead to impaired vision, hearing loss, deformations
of the auricles, impede the process of breathing, and even
can deform the small bones of the face (depending on the
depth of its growth). Each of the first existing methods of
treatment is not favourable for any morphological type of
haemangioma and any defined localisation. Surgical treat-
ment of superficial haemangiomas is not successful due to
serious cosmetic complications and functional disorders of
the body. In turn, sclerotherapy is characterised by a signifi-
cant duration of haemangioma treatment, often leading to
the development of new haemangiomas. The latest new and
relevant method for the safe elimination of skin haemangio-
mas is cryodestruction.

Asstated by A. Leunget al. [1] and A. Rodriguez Bandera
et al. [2], vascular malformations range from simple “moles”
to life-threatening defects. Incorrect pathological definition
and misdiagnosis of vascular malformations are not uncom-
mon. There is no exact clear concept, which is the cause of
haemangiomas of superficial body coverings. But it can be
stated unequivocally that a significant role is played by envi-
ronmental factors. Of particular relevance is a high index of
atmospheric pollution, periods of high humidity, changes in
radiation background or emissions of pesticides into the air.
D. Sebaratnam et al. [3] note that the problem of examina-
tion and treatment of haemangiomas is important for mo-
dern diagnosis and a further choice of therapy since even any
benign mass under specific conditions can acquire signs of
malignization. In addition, there is a high risk that the ed-
ges of such haemangiomas may necrotise and further wound
infection may occur. To improve the quality of treatment for
paediatric haemangiomas, it is necessary to pay attention to
qualified morphological diagnosis of these neoplasms.

Infantile haemangiomas are the most common tumours
of early childhood (4—10 % of cases) [4, 5]. External hae-
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mangiomas are most common in childhood and account for
50to 80 % in children and about 20—22 % in the adult popu-
lation. They are specific vascular overgrowths that have a be-
nign course and are congenital. C. Li et al. [6] and H. Kim
etal. [7] in their works indicate that usually such neoplasms
are not harmful to the child’s body and do not cause com-
plications but cause considerable cosmetic discomfort. In-
fantile haemangiomas, characterised by a high level of en-
dothelial cell proliferation and rapid angiogenesis, cannot
be detected immediately after birth but their development
begins in the first few weeks of life [8]. The rapid growth of
such infantile haemangiomas may result in ulceration, dis-
tortion, distortion of the edges of the neoplasm or obstruc-
tion of vital structures (e.g., airways). Although regression
of paediatric haemangiomas mostly begins in adolescence,
it can begin even at six months of age, sometimes sooner or
much later.

According to J. Jiang et al. [9] and H. He et al. [10], en-
dothelial cells, which are part of infantile haemangiomas,
synthesise unique immunohistochemical markers such as
glucose transporter 1, as well as Lewis Y antigen, FCy II re-
ceptor and merosin, which are present in blood vessels of the
common vascular-tissue barrier, in particular the retina and
brain. The most frequent localisations of haemangiomas in
the adult population are the head and neck area (70 %), the
chest and body (25 %), and the upper or lower extremity
(5 %). As for superficial haemangiomas in children, they are
most frequently localised in the lower and upper extremities,
back, and abdomen and very rarely on the buttocks, genitals
and perineal area [11]. Infantile haemangiomas can be fo-
cal, multifocal, segmental or those that cannot be classified
(indeterminate masses), depending on their morphological
features, length, width, diameter and distribution, and ac-
cording to their localisation on the skin and/or within the
subcutaneous tissue or various surfaces.

P. Fan et al. [12] and B. Bancalari et al. [13] in separate
independent studies indicate that congenital haemangiomas
consist of small capillary particles in which endothelial cells
are unable to secrete glucose transporter 1, accompanied by
a number of large extralobular veins, arteries and lymphatic
vessels. The ultrasound findings of infantile haemangioma
can clearly identify the vessels in or around the pathologi-
cal focus, and solid calcinates or their fragments. H. Zheng
et al. [14] and C. Mazzini et al. [15] note that classical hae-
mangiomas proceed without degenerative changes. Rapid
regression of congenital haemangiomas may be accompa-
nied by transient thrombocytopenia and manifestations of
coagulopathy.

The purpose: to give a morphological assessment of su-
perficial haemangiomas of childhood. The objective of the
research is to indicate the frequency of haemangiomas and
gender of detection; to describe the main histological fea-
tures of haemangiomas and stages of development, involu-
tion of neoplasm; to characterise the clinical course of su-
perficial haemangiomas.

Materials and methods

The material and the object of the research are 98 chil-
dren aged from 6 months to 16 years with different clini-
cal forms of haemangiomas and their localisation. Hae-

mangiomas of the skin, particularly of the maxillofacial
region, are of the greatest interest. During the presented
research, the analysis of clinical and morphological pa-
rameters of haemangiomas of the maxillofacial region in
children was conducted according to the presented his-
tological characteristics. The staff of the National Centre
for Maternity and Childhood of the Kyrgyz Republic, De-
partment of Paediatric Surgery and Paediatric Maxillofa-
cial Surgery, thoroughly examined 1,163 case histories of
inpatients who were treated in Bishkek in 2009—2020. All
further studies of histological samples of superficial hae-
mangiomas were conducted at the Pathological and Ana-
tomical Bureau under the Ministry of Health. All patients
were treated according to the existing nosological forms of
the disease and the accepted protocols: 1) without cryo-
sclerosing treatment — 74 cases; 2) after cryo-sclerosing
therapy — 24 cases. The morphological characteristics of
various forms of haemangiomas of soft tissues of the maxil-
lofacial region in children were studied on 16 preparations
made from postoperative material. The presented work on
morphological specimens was conducted at the Republi-
can Pathological and Anatomical Bureau of the Ministry
of Health of the Kyrgyz Republic.

Several scientific methods of research were used to
achieve the set purposes. A list of clinical, instrumental,
ecological, morphological and medico-statistical methods
of research was used during the investigation and treatment
of haemangiomas. Clinical and instrumental methods in-
cluded anamnesis, examination, palpation, auscultation,
thermometry of patients, ultrasound, surgical and com-
bined treatment, cryotherapy, electrocoagulation, and
sclerosing therapy of the affected area. For microscopic
examination of haemangiomas, neoplasms from different
skin areas with localisation both in the dermis and sub-
cutaneous tissue, singly in deeper skin layers, were taken.
For histological examination, fragments of 1 x 1 cm were
removed from the surgical material. The material taken
postoperatively was fixed in 10% neutral formalin, which
was dehydrated in alcohols of increasing concentration
and filled with paraffin-celloidin. Then sections with a
thickness of 5—7 microns were made and stained with hae-
matoxylin and eosin according to the Van Gieson method.
Histological preparations were studied using Nikon-50S
microscope (Japan). The ruler was calibrated with ocular
and object micrometres.

The statistical method was used in two interrelated are-
as: as one of the methods of analysing and processing re-
search data and as a general representation of the breadth
and variation of the prevalence of the presented disease in
the population. Statistical data among the world popula-
tion regarding the prevalence of haemangiomas were con-
sidered, with special attention paid to those of the Kyrgyz
Republic. The highlighted statistical information allows
analysing the causes for a sharp increase in the incidence
of cutaneous haemangioma among the child population,
the probable theories of the origin of congenital haeman-
giomas as defects in the development of the vascular bed
and reflecting the sexual component among the spread of
neoplasm. Meta-analysis as a type of statistical research
method was used to evaluate the presented set of sources
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on this subject by probable error of thought. Despite it, this
method provides a foundation for the development of an
average assessment or opinion on the purpose put forward
and the unexplained problem of the prerequisites for the
occurrence of haemangiomas of the maxillofacial region in
children. In addition, the data on the percentage distribu-
tion of simple capillary haemangiomas, cavernous, com-
bined and mixed haemangiomas are statistically outlined.
Parametric (Student’s test) and non-parametric (x* and
Fisher’s criterions) statistical methods were used for fur-
ther statistical processing of the results of clinical studies.
The indicated detected patterns and correlations between
the examined parameters were significant between popu-
lations and traits with a probability of false prediction of
p =95 % and higher.

Results

The morphological research demonstrated that out of
the examined 98 patients, in 49 cases (50 %) the tumour
was found to have the structure of a classical simple capil-
lary haemangioma, in 35 (35.7 %) observations, the pre-
sence of a cavernous type of haemangiomas was confirmed
(Table 1). In turn, only in 18 objects of the research, ma-
king 18.3 %, the morphological structure of haemangioma
close to the combined one was identified.

Table 1. Distribution of patients by histological
structure of haemangiomas

Capillary Cavernous Combined
Abs. % Abs. % Abs. %
49 50 35 35.7 18 18.3

Of the cohort of submitted subjects, there were only
24 cases after cryo-sclerosing therapy as indicated. Consi-
dering the highest frequency of diagnosis of haemangioma
of capillary morphology, this type should be carefully de-
scribed. The obtained data of the study indicate that in 12
cases (63.2 %), the clinical diagnosis did not coincide with
the results of histological examination of the postopera-
tive material. In 9 of these patients (63.7 %), the clinical
diagnosis of cavernous haemangioma was not confirmed
by morphologists and is classified as the morphologi-
cal type of capillary haemangioma. All groups of patients
were comparable in terms of the main baseline parameters.
Among the patients of group I, male patients accounted
for 35.9 %, and female patients — 64.1 %; in the group II,
24.6 and 75.4 %, and in the group III, 40 and 60 %, re-
spectively. The difference between the groups is statistically
significant (x>=9.78, p < 0.05). An increase in the number
of children and adolescents in groups II and III is notable.

It relates to the high rate of haemangiomas diagnosed
at an early age and with the positive results of the cryo-
genic method of treatment. Both true and false haeman-
giomas were detected in the patients included in the study.
Among the patients of group I, true haemangioma was di-
agnosed in 85.1 % of patients, false — in 14.9 %. In group
11, these indicators were 90.1 and in 9.9 %, and in group
111, 85.2 and 14.8 %, respectively (Table 2). The difference
between the groups is statistically insignificant (y>= 3.51,

p <0.05). The analysis on the frequency and distribution of
various forms of true haemangioma identified statistically
significant differences between some groups (x> = 79.52,
p < 0.05). Combined forms of haemangioma were diag-
nosed more often in groups I and III. Thus, patients with
more severe manifestations of the disease and complica-
tions undergo cryogenic treatment.

Table 2. Distribution of patients depending
on the types of superficial haemangiomas, %

of hae.:}l’g:gioma Group | Group Il | Group Il
True 85.1 90.1 85.2
Capillary 49.3 50 33
Cavernous 31.8 26 25.2
Combined 18.8 24 41.8
False 14.9 9.9 14.8

Some scientific sources provide information that histo-
logically most haemangiomas in childhood are not mature
capillary neoplasms, and later they mature and transform
into cavernous tumours [16]. The essence of the sclerosing
method (without cryodestruction) in 74 patients of group I
consisted in using alcohol of 70% concentration by intra-
thecal injection. Considering the significant painfulness of
sclerosing therapy, particularly in significant areas of hae-
mangiomas, preliminary anaesthesia using 2% novocaine
solution with infiltration of the site of the intended effect
was performed. The amount of 70% alcohol was from 1 to
5 ml per injection. The cryogenic method (cryodestruc-
tion) of treatment was applied to 24 patients of group II.
Liquid nitrogen was used as a cryoagent, which due to its
low boiling point (—196 °C) can remove heat flows at a
high speed and perform deep freezing. Cryotherapy ses-
sions were carried out using new porous self-contained ti-
tanium nickelide TiNi applicators.

Capillary haemangioma particles consist of numerous
capillaries with a narrow lumen lined with fleshy epithe-
lium. A greater number of endotheliocytes predominate
at the stage of active growth and proliferation. Hence the
opinion that the vascular component, and mainly capil-
laries lined with proliferating epithelium, constitute the
largest part of the hyperplasia (Fig. 1). Endotheliocytes
are hyperplastic, and fleshy, with eosinophilic cytoplasm
and hyperchromatic nuclei in their structure and characte-
ristics. Large fields of fibrous and adipose tissue smoothly
replace capillaries in some areas. The vessels of the same
name are lined with atrophied endothelium.

Capillary haemangiomas can vary in colour from scar-
let to blue. They range in diameter from a few millime-
tres to several centimetres. A capillary haemangioma is
approximately at the level of the skin surface or may rise
slightly. Such haemangioma is usually covered by intact
epithelium (human external haemangioma) (Fig. 2). The
borders of a capillary haemangioma are clear, red or red-
blue. Visually, capillary haemangioma of the outer skin has
the appearance of red spots due to the presence of red or
purple papules, nodules rising slightly above the skin sur-
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face [17]. Pathognomologically, such spots have a port
wine-coloured appearance or are called wine-like nevus.

When pressure is applied to the haemangioma, the area
becomes pale and dull, then returns to its original colour.
On histological examination, haemangiomas are unencap-
sulated specific aggregates closely adhering to thin capil-
lary walls, almost filled with blood and lined with squa-
mous endothelium. Blood vessels are separated from each
other by stromal tissue consisting of a small amount of
connective tissue. The lumen of such vessels is partially or
completely thrombosed and is combined with characteris-
tic vascular sclerosis. As a result of such haemorrhage fol-
lowing the rupture of a blood vessel, haemosiderin rapidly
begins to accumulate in the tumour tissue and thereafter
forms a scar. Particles of vascular channels of capillary size
are lined with a single layer of squamous endothelial cells.
A large branching of vessels can be found at the depth of
the haemangioma [18, 19]. Along with this, an associated
lymphocytic infiltrate is microscopically visualised. Infan-
tile haemangioma of capillary type is characterised by a
sequence of development. First, capillary proliferation oc-
curs and this process is divided into three stages: early pro-
liferative stage (lobules of immature dendritic-type cells
with intermediate specific stroma, with numerous large
feeding vessels); early regression (capillaries dilate and
then gradually begin to disappear; debris due to apopto-
sis in the basal membrane with an increase in pericapillary
mast cells are noted); late regression or end-stage (charac-
terised by capillary remnants — so-called ghost capillaries,
in addition, rings of the basal membrane with rare endo-
thelial cells with specific immunophenotype of placental
capillaries are observed).

Pyogenic granuloma or partial capillaroma (granulo-
matous telangiectasia) is one of the types of capillary hae-
mangiomas and has the appearance of red nodules that
tend to grow rapidly on a stalk. Described telangiectasias
are most common in adults, children and adolescents [20,
21]. The so-called pyogenic granulomas are located on the
skin or mucous membranes of the oral cavity or gums. The

Figure 1. Microscopic picture of capillary vascular

hyperplasia of the skin, haematoxylin-eosin staining:

EC — extensive cavity; PP — proliferation phase;
DZ — demarcation zone; E — endothelium

nodules of this haemangioma are easily traumatised, fre-
quently bleed and are covered first by erosions and then by
ulcers. Approximately 35 % of lesions occur after trauma
and can reach sizes of up to 2—4 cm within a few weeks.
Capillary haemangioma in the form of hyperplasia is often
accompanied by the presence of a large-sized oedema and
along with this, there is a focus of chronic inflammatory
infiltrate, very reminiscent of hyperplastic granulation tis-
sue. Lobular capillary haemangiomas can be considered
the result of a general inflammatory proliferative response
to local stimuli, and mechanical traumatisation or the ad-
ministration of some drugs, particularly in the treatment
of processes with a malignant course [22, 23]. For this
neoplasm, the site of spread is the upper extremities and
lips. In some cases, such haemangioma may be localised
on the head, neck or atypical sites. Lobular haemangiomas
are more frequently localised on the penis, external female
genitalia, in the gastrointestinal tract, and respiratory sys-
tem organs. Lobular capillary haemangiomas have the ap-
pearance of small or large, smooth or exophytic vascular
nodules with a lobular structure, which can grow rapidly,
develop, and increase in size, and there is a tendency to
ulceration and haemorrhage. When these haemangiomas
reach a large size, their structure resembles lobules, some-
times they have a mushroom shape.

Histologically, a capillary haemangioma of lobular
structure consists of a series of capillaries and venules with
loose endothelial cells, which in turn are divided into parts
by a specific fibromyxoid matrix. Fascicular haemangio-
mas are rare benign neoplasms of vascular origin, defined
as progressive capillary haemangiomas, and are diagnosed
within the first 5 years of a child’s life (50 % are children
under 1 year of age) [24]. Congenital fascial haemangiomas
are seen in up to 78 % of all fascial haemangiomas. The
described haemangioma and Kaposiform haemangioendo-
thelioma should be considered different manifestations of
the same pathology. Furthermore, fascial haemangioma is
characterised by a mild course and is frequently clinically
combined with the superficial form of Kaposiform hae-

’r v
Figure 2. Microscopic picture
of vascular hyperplasia (capillary),
haemotoxylin-eosin staining: EC — extensive cavity;
PP — proliferation phase
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mangioendothelioma. This statement is based on similar
and common symptoms, and most importantly, this fact
is proved by histological specimens. Congenital paediatric
haemangioma has a smooth surface and rigid consistency
precisely in the phase of rapid growth with poorly canalised
vessels and mitotically active endothelium. In addition, a
layer of pericytes is histologically defined, which is located
at the periphery of the haemangioma. With the subsequent
maturation and development of this neoplasm, blood flow
begins to develop. During the microscopical examination,
it is possible to see chaotically arranged components of so-
lid matter and vascular areas, but in different proportions.
Later, the development of a massive capillary plexus with
a powerful blood supply is noted. As a result of the onset
of the involution process, there is a thickening of the basal
plates and fibrosis. The specific feature is that the consi-
dered haemangiomas are combined with Kasabach-Mer-
ritt syndrome [25]. According to the clinical course, fascial
haemangiomas can be classified into 3 types: uncompli-
cated fascial haemangiomas, Kasabach-Merritt syndrome
without signs of thrombocytopenia, and haemangiomas

with chronic coagulopathy. In clinical practice, in children
younger than 1 year of age, both fascial haemangiomas and
Kasabach-Merritt syndrome can be observed simultane-
ously.

Cavernous haemangioma has a hilly hard surface and
consists of developed arteries and veins. Therefore, such
neoplasms often look like birthmarks. On histological exa-
mination, endothelial cells are found to demonstrate mul-
tiple mitoses. No mitoses with pathological elements are
found. Tissues in the pathological cell (in the area of hae-
mangioma) penetrate deeper into the subcutaneous fatty
tissue and sometimes with progressive development — into
the skeletal muscles, which are below the layers. Later on,
the tissue of cavernous haemangioma destroys their fibres
[26]. At the involution stage, the presented vascular hae-
mangioma tissue loses its lobular structure. The total num-
ber of stained endothelial cells becomes much less, which
indicates a significant reduction of the vascular compo-
nent. There is a decrease in both the number of capillaries
and the quality of their endothelial cells. The blood sup-
ply by arterioles of vascular hyperplasia in most of this area

Figure 3. Microscopic picture of cavernous haemangioma, haemotoxylin-eosin staining:
A — spindile cell cavities; B — luminal hemosiderin interstitial cells

Figure 4. Microscopic picture of mixed
haemangioma, haemotoxylin-eosin staining:
EC — extensive cavity; SCC — spindle cell cavities

Figure 5. Patient R. with cavernous haemangioma
of the ocular orbit of the lower eyelid
Note: informed consent to publish the photo was
received.
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is diffuse and minimal (Fig. 3A). The cavernous form of
haemangioma is characterised by a spongy structure and
massive subcutaneous nodular masses. The specific feature
is a soft elastic consistency, since there are cavities filled
with blood.

Cavernous haemangiomas consist of abnormally di-
lated and connected blood vessels (capillaries, venules, ar-
terioles). These haemangiomas are less well-defined than
fully capillary ones, and they more frequently involve deep
structures in their tissue. Since cavernous haemangiomas
are associated with local destruction and are not capable
of regressing on their own, it is sometimes necessary to
involve surgery for treatment. As a rule, the mentioned
haemangiomas are not clinically significant, but more fre-
quently disturb the child’s usual life with their cosmetic
appearance and skin traumatisation. In addition, visceral
cavernous haemangiomas detected visually need to be dif-
ferentiated from more dangerous conditions such as ma-
lignant lesions [27]. The most problematic cavernous hae-
mangiomas are those of the brain and skin areas that come
into contact with underwear and cause traumatisation.

A cavernous haemangioma has a soft and hollow surface
that is developed from arteries or veins. Morphologically, it
consists of vascular lumen (cavities) of different shapes and
sizes, filled with blood and connected (Fig. 3B). When lo-
calised in the subcutaneous tissue, this haemangioma pro-
trudes above the skin surface and has a bluish-blackish co-
lour. When pressed, the haemangioma shrinks and changes
its colour to pale. When a child coughs, screams or cries,
blood from this haemangioma may flow deep under the
skin, causing the haemangioma to grow faster and change
its colour [28]. In addition, a neoplasm of this structure
may originate from the vascular epithelium of vascularised
internal organs such as the liver, spleen, brain or spinal
cord, kidneys and lungs. In this case, it is a haemangioma
of internal location.

A separate variety is combined haemangiomas, their
structure has features of both cavernous and simple ca-
pillary haemangiomas. Symptomatology depends on the
predominance of the capillary or cavernous part. This type
of haemangiomas includes angioneuromas and angiofi-
bromas. The cytoplasm of endothelial cells of combined
haemangioma is impoverished and pale, histologically oval
nuclei and hyperchromatosis are noted. They contain nei-
ther mitotic elements nor fragments of nuclei and are not
associated with erythrocytes. In the residual phase of its
development, the main part of the hyperplastic focus of
haemangioma is occupied by mesenchymal cells consisting
of fibroblasts and stromal tissue (Fig. 4).

The latter contains collagen and reticular fibres sur-
rounded by interstitial fibroblasts [29]. The mixed type
may consist of elements of capillary or cavernous tumours,
but has subcutaneous and external parts and includes other
tissues besides the vascular component.

Discussion

More frequently, haemangiomas appear in children as
congenital birthmarks. Such neoplasms on the skin change
as a result of vascular malformation. The worldwide inci-
dence of neonatal haemangioma is about 3 %. But about

10—12 % of children are diagnosed with this problem in
the first year of life. Statistics confirm that it is the most
common benign soft tissue tumour in paediatrics, neona-
tology and paediatric surgery [30]. The diagnosis rate with
the correct therapy reaches 50 %. The presented disease is
3—5 times more common in girls. Capillary haemangiomas
of the external skin in adults occur in exceptional cases if
inappropriate medical care was provided in childhood and
the defect was not eliminated.

According to M. Xie et al. [31] and S. Chang et al.
[32], superficial haemangioma of newborns is a frequent
phenomenon, and it is the most common among benign
neoplasms in children under 1 year of age. Due to rapid
growth, development and cell proliferation, such haeman-
giomas can cause serious impairment of vision and orbital
eye function (Fig. 5). The earlier this disease is diagnosed
in a child, the better parents should understand and recog-
nise the main manifestations of haemangioma, and there
will be no defect or even impairment of a particular organ
in adulthood.

The described disease justifies its name in 30—40 %
of cases, as tumours of this type begin to develop in the
foetus and manifest themselves immediately after birth.
However, haemangiomas are not always detected in the
first few hours of a newborn’s life. More than 65 % are
diagnosed only between 2—8 weeks after birth. Moreover,
in terms of the prevalence of benign paediatric tumours,
haemangioma ranks first. Girls with this skin neoplasm
predominate over boys with a ratio of 3 : 1 [33]. The early
symptoms of superficial haemangiomas appear in the first
2—3 weeks of a newborn’s life. In rare cases, especially for
cavernous haemangiomas, symptoms may appear much
later, usually between 4—8 weeks of age. From this point
onwards, over 5—6 months, the tumour undergoes several
phases of development, the main one being the prolifera-
tive phase, characterised by dense progressive growth [34].
For this reason, it can be seen on clinical examination that
cutaneous and subcutaneous manifestations are most pro-
nounced during this period.

After that, when the child has reached 6—8 months of
age, the tumour enters a regression phase. It refers only to
the simple superficial haemangiomas (e.g., capillary hae-
mangiomas of children), as cavernous and mixed haeman-
giomas cannot regress on their own. Significant regression
of such tumour occurs within 1—2 years, but complete
self-treatment and elimination of almost all elements of
haemangioma is possible within 7—12 years. According to
the statements of J. Mashiah et al. [35] and J. Cheng et al.
[36], later the haemangioma that has passed the previous
stages gradually shrinks and is covered with healthy skin. In
about half of the cases of haemangiomas, residual lesions
(atrophy, scarring, hyperpigmentation or telangiectasia)
are found on the child’s skin.

Benign tumours such as childhood haemangiomas are
rapidly progressive. They grow rapidly in the superficial and
deep layers of the skin. As the defect grows and spreads, the
surrounding tissues may undergo destruction, resulting in
impairment of the child’s vision, hearing or breathing. Re-
searchers state that if a haemangioma is traumatised, there
is a high risk of infection and ulcerative deformities deve-
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loping on the surface of the neoplasm [37—39]. In appea-
rance, the initial form of simple capillary haemangioma is
a red spot with an uneven surface, rounded in shape, with
inconspicuous edges, protruding and rising above the skin
surface. If pressure is applied to the area where healthy skin
meets the haemangioma, the spot will turn pale, but if the
finger is removed, it will return to its original colour. When
the child screams or cries, the mass fills with blood and
becomes scarlet, sometimes fiery, and purple. In addition,
there are large capillary haemangiomas that can spread over
a significant area of the body. Such spot of indeterminate
shape with irregular edges is usually located on the back,
upper or lower extremities. Cavernous haemangiomas are
located in the subcutaneous fatty tissue, are characterised
by a mostly soft consistency and palpated as lobular hilly
structures with unchanged upper skin. They are essentially
communicating cavities filled with blood or blood clots.
The mass is usually flesh-coloured or blue, and sometimes
small or larger blood vessels can be seen in it. Tumours may
be surrounded by a thin capsule or they may grow into the
surrounding tissue and have no clear limit. Therefore, the
size of such masses can vary from a few millimetres to tens
of centimetres.

According to A. Diociaiuti et al. [40], infantile hae-
mangioma develops when a significant group of blood
vessels sprout in or under the child’s skin and such a pro-
cess can be defined as abnormal vascular development. It
is usually noticed within the first few days or months of a
child’s life. In most children, haemangiomas first enlarge
and then slowly disappear without intervention. But some
may leave scarring loose skin or other defect. There are two
main types of infantile haemangiomas: superficial (skin)
and deep (internal) haemangiomas, which are located in
the lower layers of the skin and under the skin. In addition,
they are known as strawberry haemangiomas or strawberry
marks because of their wavy red appearance, which is very
similar to the surface of a strawberry. Deep haemangiomas
grow under the skin, giving them the shape of a bulge, usu-
ally a blue or purple-coloured mass. Deep haemangiomas
are called subcutaneous haemangiomas.

K. Jicha et al. [41] and K. Rezende et al. [42] describe
that infantile haemangioma of segmental structure can be
associated with other vascular and extravascular anoma-
lies, including the so-called PHACE/PHACES syndrome.
This disorder includes anomalies of the posterior cranial
fossa (P), the presence of haemangioma (H), arterial mal-
formations (A), cardiovascular pathology (C), anomalies
of the eye or its orbit (E), and sometimes the presence of a
sternal defect (S) isadded. PHACE syndrome is most com-
monly associated with haemangiomas of the face, whereas
LUMBAR syndrome is associated with haemangiomas of
the lumbosacral region, and areas of the perineum, lower
or upper extremities. Congenital paediatric haemangiomas
are rare, their variation is infantile superficial haemangio-
ma. It is already fully developed at birth and in most cases
does not tend to further progressive growth. Such congeni-
tal haemangiomas are characterised by vascular compo-
nents protruding above the skin surface, possibly with the
presence of telangiectasias at the apex of the tumour and a
peripheral pale margin.

Haemangiomas may regress rapidly during the first year
of life and partially reduce in size or remain unchanged.
According to the clinical course, such congenital haeman-
giomas are divided into rapidly regressing masses, super-
ficial haemangiomas with partial regression and haeman-
giomas without regression. Sometimes these benign masses
are of two types [43]. Haemangiomas may appear in inter-
nal organs such as kidneys, lungs, liver or brain. Children
may be born with no signs of haemangioma or with flat
blue or red patches that are hardly noticeable or there is
a negligible number of elements with vascularity. Infantile
haemangioma may grow and develop over several months.
Later, during the first year of life, it begins to shrink (or
degenerate) until few or no vascular tufts remain. This in-
volution of haemangioma elements can last up to 7 years
and more. In many children, haemangiomas disappear
completely, with no trace behind. Sometimes, however,
haemangiomas leave areas of discoloured or stretched skin
surface. Haemangiomas can cause several problems: ob-
struction of vision or movement of the eyeballs, reduced
airflow through the nose and mouth, bleeding, and lesions
(erosions and ulcers) on the surface of the skin [44, 45].

Cavernous haemangioma frequently causes complica-
tions, particularly if it is located on the head, face or in-
side an organ. For example, facial haemangioma can reach
very large sizes and is considered a serious cosmetic defect.
Haemorrhages often complicate the disease and are par-
ticularly dangerous when such a tumour is located within
the liver, spleen or brain membranes [46]. Haemangioma
on the skin surface of the neck can cause compression of
the large veins and arteries of the neck, larynx and trachea,
which can lead to upper airway obstruction. If not treated
properly and effectively, the development of Kasabach-
Merritt syndrome is one of the most serious and often fatal
complications of haemangioma. The disease is characte-
rised by the destruction of platelets and increased growth
of vascular tissue. It results in very frequent haemorrhages,
bleedings under the skin, subcutaneous tissue or into hol-
low organs, congestive heart failure and the development
of other diseases.

Despite technological advances in medicine, doctors
of the 21% century do not know the reliable causes of hae-
mangiomas. The development of these masses may be as-
sociated with changes in the intrauterine level of oxygen
when the foetus is developing and the probable influence
of teratogenic factors on the child or mother [47]. Hae-
mangiomas are more common in children born prema-
turely, marked by weight deficiency or multiple pregnan-
cies in the mother. These children may have more than
one haemangioma. These masses may run in families, but
a genetic cause is not always seen. Doctors usually recog-
nise skin haemangiomas in babies by their appearance and
when they appear. Usually, using specific tests for diagno-
sis is not necessary. If doctors need to check how deep the
haemangioma is under the skin and whether it is affecting
internal organs, ultrasound or magnetic resonance imaging
is recommended.

Summarising the main theses, it can be stated that
haemangiomas are congenital anomalies of blood vessels
and are one of the most common birth defects in girls.
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In most cases, they appear on the surface of the skin and
soft tissues, sometimes penetrating into the deep layers of
the skin.

Conclusions

Thus, haemangioma is the most common benign tu-
mour characterised by an increase in the number of nor-
mal or abnormally altered vessels filled with blood. They
are sometimes difficult to distinguish from developmental
abnormalities of the blood vessels. These tumours account
for about 7 % of all benign tumours in children of all ages.
Perithelial haemangiomas and haemangiomas of the na-
sal or oral mucosa in children should be treated imme-
diately after diagnosis to avoid progressive growth of this
neoplasm, which leads to various cosmetic and functional
disorders of the child’s body. All capillary and stellate hae-
mangiomas and pyogenic granulomas of any localisation
and size are recommended to treat with a hypothermic
approach, which is 100 % effective and provides good an-
titumor, functional and cosmetic results. Although most
neonatal haemangiomas are uncomplicated, problems can
still occur in some cases. It is essential to recognise the for-
midable dangerous morphology and/or localisation of the
haemangioma, perform further diagnosis if necessary and
choose a treatment strategy for severe lesions.

Thus, this research demonstrates that in most cases of
detected haemangiomas, there is self-elimination of this
tumour due to the reactivity of the body. The main method
for diagnosis of vascular lesions is clinical. To improve the
effectiveness of the treatment for vascular malformations,
it is necessary to use additional diagnostic measures for
correcting surgical intervention at a higher level to restore
functional and aesthetic parameters. In particular, radio-
diagnostic methods are used to determine the form of the
lesion before surgery, to clarify its stage and depth, and to
identify haemodynamic features of haemangioma when
the differential diagnosis of vascular lesions is not clear.
The main method of making the correct diagnosis is mor-
phological examination. It is frequently used to determine
the nature of changes or detect residual disease in samples
taken during surgery, and to determine the benignity or
malignancy of skin neoplasms.
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ToktocyHosa C., ToktocyHOB A., LLIapLueHOoB Y.

KuprizbkQ AePXKABHA MEAMYHQ aKaAeMist iMeHi |.K. AxyH6aeBa, m. bilukek, PecrnybAika KuprindaCTtaH

KAiHiKko-MOpdOAOriYHAO XAPAKTEPUCTUKA
TA AIGrHOCTMKQ 30BHILLUHIX FeMAHIIOM Y Aiten

Pe3iome. AkTyanbHicTh. AKTyalbHICTb TeMM MONSATAE B TOMY,
110 B JiTeit BiKOM 710 1 poKy Bce yacTillle 3yCTpiualoThCsi FeMaHTrio-
MU, KOJIU HEOOXiIHe MiATBEPIKEHHS TiarHO3y MOP(OIOTriYHUMU
Meromamu. MeTa MOCTiKeHHS: OXapaKTepu3yBaTH IOYaTKOBI
Ta KiHLIEBi TiCTOJOrIYHI 3MiHM FéMaHTioM LIKipU Ta MpeacTaBu-
TU OCHOBHI KJTiHIYHI TIPOSIBM TeMaHrioM y miteit. MaTepianu Ta
MeTOIM. Y poOOTi BUKOPUCTAHO NEKiJIbKa KITIHIYHUX (JIJI5T IeTallb-
HOI IiarHOCTUKM 3aXBOPIOBAaHHs), MOP(OJOTIYHUX (TiCTONOTIUHE
JOCJIIKEHHST MaTepially) Ta CTaTUCTUYHUX MeToniB. O6’eKToM
nocimkeHHs Oyau 98 niTeii 3 reMaHrioMaMy LIKipy 00JIMYYSsl Bi-
KOM Biz 6 MicsiiB 10 16 pokis. Pe3yabraTu. [1posenete mopdo-
JIOTiUHEe MOCTiIKEeHHSs Tokazaio, 110 B 49 Bunaakax (50 %) Bu-

SIBJICHO TUIIOBY IIPOCTY KaIISIPHY CTPYKTYpy reMaHrioMmu, y 35
Bunankax (35,7 %) — KaBepHO3HUI TUIT HOBOYTBOpeHHSI. Jluiire
18,3 % nocnimxyBaHuX [iTeil Maau KoMOiHOBaHi remaHriomu. le-
MAaHTiOMU KaIiJIIPHOTO TUITY MiCTSITh Oarato ApiOHUX KaImiisipiB i3
BY3bKMM ITPOCBITOM, TTOKPUTUX CIHAsiHUM ertitesieM. BUCHOBKH.
ITin yac a3y aKTUBHOTO POCTY F€éMaHTiOMU CITOCTEPIraeThes Te-
peBaXkaHHSI MACUBHUX €HAOTETiaTbHUX KITUH. Lle cBimuuTh mmpo
Te, 1110 OCHOBHA Ta HaOiIbIIa YaCTUHA TinepIuiasii mpeacTaBieHa
CYIMHHUM KOMITOHEHTOM, 30KpeMa MpoJidepyrounmu Kamiisipa-
MU, BUCTEJICHUMU EITiTeJiEM.

KiouoBi cii0Ba: 1wkipa; HOBOyTBOpeHH:I; CYIMHHUII KOMIIO-
HEHT; BPOXKeHA MaTOJIOTis; KPioAeCTPYKIList
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CiHyMakc

Mpwu cunycuTi Ta otuTi, F'PBI Ta anepriuHunx
3aXBOPIOBaHHAX, CYAUHO3BY>KYBaJIbHUA NPOAYKT
OCTaHHbOIO NOKOJIiHHA, WO 3abe3nevye':

v/ MaKCMMasnbHO WIBUAKE YCYHEHHA HabpAKy
Ta NOKPALLEeHHA ApeHaxy 3 CUHYCIB'

v TpuBanun, o 12 roguH, epekt
NOBepPHEHHA HOCOBOro ANXaHHA, a TaKOX'

v/ MaKcMManbHoO ceneKTMBHWIA
Ta A6anNMBUI BNINB HA CIM30BY HOca'

Hoee piweHHA 0114 x80pux HA CUHYycum — JiHiUuKa
npemianabHUX Ha3aJbHUX 0eKoOH2ecmaHmie

CiHyMakc 0712 noHO8/1IeHHA HOC0B8020 OUXAHHA N0 MAaKcumymy!
CiHyMakc — cmyniHdyacmuti nioxio 00 8i0HOB/1eHHSA OpeHa)y
ma ouxaHHsA, 06ae npo cusosy Hoca!
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CiHyMaKc CmyMaKc CinyMakc

0‘95% Oxymeta%oline CHTBep raﬂyPOHam @’To 3axMcHWiA Bap'ep

YCYHEHHA Iii.l(J,'.JHK}I' CNW30BOI HOCA
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i Pexnama nikapcokoro 3acoby. MNepepq 3acTocy MLTYATECh 3 Nikapem Ta 06oB'AIK0BO i b 3 HCTPYKUIEK [0 NikapceKoro 3acofy.
o M J.

o Ciny Make, cnpeit HasanbHui. P N2 UA/17382/01/01 sm 24, 06 2019, N2 978. B TOB TOB «BATAPTIH DAPMA
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Aikapto, Wo npakTukye / Practicing Physician

IHHOBALLIMHI NiAXOAU AO AIKYBOAHHS PUHOCUHYCUTY
B AiT€N Y CBiTAi pekomeHaauin EPOS-2020

PUHOCHMHYCUT — HaMOLIbII MOLIMPEHE 3aXBOPIOBAHHS
B aMOyJIaTOPHI# TeiaTpUYHil TpakTulli. 3a JaHUMU ame-
PUKAHCHKUX HOCTIIHUKIB, 4,6 % ycixX 3BepHEHb J0 JliKapst
3arajJbHOI TTPAKTUKY TIPUIIAIAE HA YACTKY PUHOCUHYCUTIB.
IlopiuHO YMCI0 XBOPUX i3 3aIlajieHHSIM IIPUIATKOBUX Ma-
3yX HOCa 30i/IbIIYEThCS B cepeAHboMY Ha 1,5—2 %. Takox
BiI3HAYA€THCS 3HMKEHHSI €(eKTUBHOCTI JIiIKyBaHHS, IO
MOB’SI3aHO 3 aJIepri3alli€lo IUTSIIOro HACeJIeHH: i IOsSBOIO
PE3UCTEeHTHUX MaTOTeHHUX IITaMiB.

JlikyBaHHSI pUHYCUHYCUTY Ma€ BinOyBaTUCS BilAMOBiMI-
HO JI0 KJIiHIYHOTO TMepediry 3aXBOpIOBaHHS 3 ypaxyBaHHSIM
itioro dopmu. HeanekBaTHa Teparnisi ToCTPOro pUHOCUHY-
CUTY € OJTHI€I0 3 TPUYMH (DOPMYBAHHS XPOHIYHOTO 3aIiajib-
HOTO TIpoliecy. 3 iHIIIoro 00Ky, HepalioHAJIbHO MMpU3Haue-
He JIiIKyBaHHsI MOXe MPU3BECTU 10 BAHUKHEHHST MiCLIEBUX
i CHUCTeMHHUX YCKJIaIHEHb. Y 3B’S3KYy 3 LIUM Y JIIOTOMY
2020 p. €sporreiicbke puHoJoriaHe ToBapucTBo (European
Rhinologic Society) omy0OmiKyBajJ o OHOBJIEHI PEKOMEH-
Jamii 3 JiKyBaHHSI TOCTPOIO i XpOHIYHOTO PUHOCHHYCUTY
(XPC) #1 HazanpHux mnodqimniB (European Position Paperon
Rhinosinusitis and Nasal polyps — EPOS-2020) y xBopux
Pi3HUX KaTeropiit, y ToMmy 4uc/i aiTei.

15—16 Bepecns 2023 poky Bindyaacsa III Haykoso-
NPaKTHYHA KOH(epeHIis 3 MiZKHAPOHOIO yJacTio «OxmaT-
JUTIBCbKiI ynTaHHs». Chikepamu 3axoay CTAJM MPOBiTHi
tdaxiBui 3 nexiaTpii, qUTAY0I Xipyprii, AMTAY0i HEBPOJIO-
rii, reHeTHKH, OpTONeIii, ypoJorii, 0OToJapuHroJorii, aia-

3rigHo 3 pekomenaaiisimu EPOS-2020 punocunycur y
JIOPOCJIMX MAlliEHTIB BUBHAYAIOTh Ha Ti/ICTaBi TAKMX O3HAK,
SIK 3arlajieHHsI Hoca i MPUHOCOBUX MMa3yX, 110 XapaKTepu-
3YEThCS > 2 CUMIITOMAaMU, OTHUM 3 SIKUX € YTPYIHEHHS
HOCOBOTO JIMXaHHSI/3aKJIaeHICTh HOca a00 BUJIJIEHHS 3
Hoca (Ha30BHi, B HOCOTJIOTKY); * OiIb/TUCK y AiJITHIL 00-
JU44s; t Kamrendb. TakoX BaXXJIMBY POJIb BilirpaloTh €H-
JIOCKOTIIYHI 03HAKMU: TOJIMU HOCA, i/a00 CAM3UCTO-THIiNHI
BUJIIJICHHSI TIEPEeBaXKHO i3 CepeIHbOIr0 HOCOBOT'O X0y, i/a00
HaOpsIK/HaOyXaHHSI CJIM30BOI O0OJIOHKM TTePEBakKHO B ce-
penHboMy HocoBoMy xoi Ta KT-o3Haku: 3MiHU CIM30BO1
000JIOHKM OCTiOMeaTaJIbHOIO KOMIUIEKCY i/ab0 mpuHOCO-
BUX Ma3yXx.

PuHOoCHHYCHUT y miTeii KNiHIYHO BUSHAYAETHCS 32 HAsIB-
HOCTI IBOX 200 Oisibllie CUMIITOMIB, OJIMH 3 IKUX ITOBUHEH
OyTH 3aKJIaJIeHICTIO HOCa/00CTPYKIIi€I0/3aCTOEM BUIIJIEHD
3 HOCA. YCi 1Ii CMMIITOMH BifirparoTh KJIIOYOBY POJIb Y KITi-
Hilli 1 IIPOTHO3i 3aXBOPIOBAHHSI.

Toctpuii punocunycut (I'PC) y miteil miarHOCTYETbCS
MpUY PaITOBill MOsIBi ABOX 200 OiIbIlIEe CUMIITOMIB, 10 SIKMX
HaJIeXKUTh 3aKJIaJeHiCTb HOca/yTpyaHeHe HOCOBE JAUXaH-
Hs1; a00 Ge30apBHi/CBITIII BUIIJICHHS 3 HOca; ab0 Kalle/lb
(y neHHuit abo HiYHUIA Yac); TPUBAIICTb CUMITOMIB MEH-
1re 3a 12 THXHIB.

JI1s1 XpOHIYHOTO PUHOCUHYCUTY (3 TIoJlimamMu Hoca abo
0e3 HUX) y niTell xapakTepHi 1Ba abo Oijbllle CUMITOMMU,
OJIVH 3 SIKUX TOBUHEH OyTH 3aKJIaJIeHICTIO Hoca; * Oinb/

THOCTHKHM, peadijitamii Tomo,
a TakoX iHo3emHni ¢axiBui 3 [ 5
IMompmi, Hiveuyunnu, CIIIA,
IIBeiinapii, Icnamii.

3 nonosinmio «IHHOBALLIT-
Hi miaxomu 10 JiKyBaHHS pu-
HOCUHYCUTY B JiTeil y cBiTiai | o
pekomenpaniii EPOS» Bu-
CTYNMB 3aciHyKeHuWil Jikap | 1
Ykpainu, J0ueHT, KaHauaaT

MeIMYHMX HayK, 3aBigyBad XPC . XPC PC
BiIJIEHHS  OTOJIAPHHTOOTi] ianoninamM  Ges noninie  i3noninamu  6es noninis
HICJH «Oxmarmur» IOpiit AmBynatopHo XipypriuHe BTpyqaHHs

5] 3axnageHicrs
Hoca

M MopyweHHs Hioxy

B BuainerHn 3 Hoca

M Ginb y npoekuii
CHHYCIB

Amnarouiiiopna Mosio4ek.

PucyHok 1. BupayxeHicTb kio4oBux cumntomie XPC

© «3popos'a gutuku» / «Child's Health» («Zdorov'e rebenka»), 2023
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TUCK Y OiISTHII 0011MYYsl; & Kallesb; 30epeKeHHsT CUMIITO-
MiB > 12 TUXKHIB; 3 MiATBEPAXKEHHSIM iarHO3Y 110 Tee(oHy
a0o Ha criBoOecini.

PexypeHntHuii 'PC Bu3HauyaeTbcst B pa3i BUHUKHEH-
Hs1 > 4 eni3o/iB Ha piK 3 0€3CMMNTOMHUMM MPOMiKKaMH.
KokeH emnizon Mae BiloBiaTh KPUTEPiSIM MOCTBIPYCHOTO
(abo OGaktepianbHoro) I'PC. KepiBna rpyrna EPOS-2020
PEKOMEH/YE TiATBEPAUTH AiarHO3 MPUHAKMHI OTHOTO BU-
nanky noctipycHoro I'PC 3a monomoroto eHmockorii ta/
a0o KT-ckaHyBaHHS, IepIl HiXK PO3IVISIAATH OiaTHO3 pe-
LIMIUBYIOUOTO TOCTPOTO PUHOCUHYCHUTY.

B EPOS 3anpononoBano noxinatu I'PC Ha BipycHuit
I'PC (3actyny), noctBipycHuii I'PC i roctpuii 6akTepiaib-
Huii puHocunycut (IBPC). 3actyny BusHavatoth sk ['PC,
o TpuBae < 10 aHiB. JIKIIIO CUMOTOMU HAPOCTAIOTh ITiCJIst
5-T0 THS1 XBOpOOU abo 30epiratoThes Aosiie Hix 10 1i0, ane
MeHie Hix 12 TuxkHiB, EPOS knacugikye 1ie ik mocTsi-
pycHuit ['PC.

I'bBPC — 1ue pinkicHe 3axBOpIOBaHHSI 3 YaCTOTOIO BU-
nukHeHHs 0,5—2 % Bin BipycHoro I'PC (3actymm) i, Haii-
iMOBipHillle, € ycKiIamHeHHIM IToctBipycHoro I'PC yHacmi-
IIOK TIpUETHAHHS ITATOTEHHOI 0aKTepialbHOI MiKpO(I0pH.
EPOS pexkomennye niarHocryBatu ['BPC 3a HasiBHOCTI
Takux o3Hak: auxomaHka 38 °C; penaric i3 MoBEpHEHHSIM
CUMITOMIB; OTHOOIYHMIA XapaKTep ypaxkKeHHsI; MiABUILIEH-
Hs1 piBHsI C-peakTUBHOTO OiJIKa/IIBUIKOCTI OCiTaHHS epu-
TPOLIUTIB.

AJle HaBiTb y pa3i BiIMOBIAHOCTI IIUM KPUTEPiIM i Ha-
SIBHOCTi PEHTI€HOJIOTIUHKMX O3HaK Jjuiie B 53 % maiieH-
TiB KyJBTYPaJbHO TiATBEPIXKYIOTh HAsIBHICTh MaTOT€HHUX
OakTepiit. Tomy 1inKoM oueBuaHO, 110 Y Bunaaky ['BPC
YacTO CIIOCTEPIra€ThCs TiMepaiarHOCTUKA i3 CYITyTHIM HaJl-
MipHUM BMKOPUCTAHHSIM $IK METOJIiB OOCTEXXEHHs, TaK i
aHTUOIOTUKIB, MpU LILOMY Aech Y 60 % BUMNAAKIB KypcC aH-
TUOIOTUKIB MPU3HAYAIOTh Y 1-il JeHb MOSIBU CUMIITOMIB.
binbiie Toro, paHHe NMpu3HAYeHHSI aHTUOIOTUKIB HE3Ha-
YHO BIUIMBA€ ab0 He BILIMBAE B3arajli Ha pO3BUTOK YCKJIaI -
Henb ['PC.

CTaHOM Ha OCTaHHE OHOBJICHHS iH(OpMallil y BepecHi
2021 poky CDC (LleHTpu 3 KOHTPOJIIO Ta TPODiTaKTUKU
3aXBOPIOBaHb) PEryJIsIpHO 30MparOTh Ta MyOJiKYIOTh JaHi
Mnpo CTiiiKicTh 10 aHTuOioTuKiB y CrioayyeHux LlTaTax
Awmepuku. Lli maHi HeoOXimTHi IJIs BiICTeKeHHS TEHISHIII,
BUSIBJICHHSI HOBMX MOJIEJIell Pe3UCTEHTHOCTI Ta CIpsSMY-
BaHHSI 3aXOiB y c(pepi 0XOpoHM 3M0pOB’s. 3rimHO 3 IMMU
JaHUMU KOXKEH PiK 11 IIpobJieMa CTBOPIOE 2 MITH XBOPUX i
CTa€ MPUYMHOIO 23 TUCSIY CMEPTEIbHUX BUITAIKIB.

JexinbKa CTIKMX 10 aHTMOIOTUKIB OaKTepiii i rmarore-
HiB CTAaHOBWJIM cepito3Hy 3arpo3y B CrionydyeHux Illtarax
Amepuku. BitHOCHA 3HAUYILICTh LIMX 3aTPO3 MOXKEe 3MiHIO-
BaTHCS 3 YACOM Y 3B’SI3KY 3i 3MiHOIO MoJiesiell pe3UCTEeHT-
HOCTI i MOSIBOIO HOBUX TaToreHiB. OnHi€0 3 HaWOLIbIIT
TPUBOXXHUX 3arpo3, CTIMKUX 10 aHTUOIOTUKIB, HA TOW Yac
Oynu cTiiiki o kapbaneHeMy eHtepodakrepii (CRE).

3rigHo 3 pexkomeHpauissMmu EPOS-2020 monmo miky-
BaHHS TOCTPOTO BipyCHOTO PUHOCUHYCUTY, HEMAE 10Ka3iB
KOPMCTiI aHTUOIOTHKIB IIPU 3aCTydi ab0 MEePCUCTYIOUOMY
TOCTPOMY THIHHOMY PUHITI B HiTe#t i mopocaux. IcHyIOTh
JaHi Mpo Te, 10 aHTUOIOTMKM BUKJIMKAIOTh 3HAYHI ITO-
OiuHi e(eKTU B AOPOCIUX IPU 3aCTydi Ta B OYIb-SIKOMY

Billi — MpU rocTpoMy THiMiHOMY pUHITi. 3BUYaiiHe 3a-
CTOCYBaHHS aHTHUOIOTUKIB MPU LIUX CTAHAX HE PEKOMEH-
nyeTbes (piBeHb gokasziB 1a). KpiM Toro, cyyacHi gaHi He
MiITBEPIKYIOTh BUKOPUCTAHHS Ha3aJIbHUX KOPTUKOCTE-
pOifiB 1T CUMNITOMATAYHOTO MOJIETIIEHHS 3acTynu (pi-
BEHb JTOKa3iB 1a).

[To3uTuBHMIT BIJIMB Ha Cy0’€KTUBHI MOKAa3HUKU 3aKja-
JIEHOCTi HOCA y JOPOCIIMX i3 3aCTYI0I0 MOXE MaTH 3aCTOCY-
BaHHS JEKOHTECTaHTiB. BOoHM He MinBUIIYIOTh pU3HK ITO0IU-
HUX €(PEKTiB y IOPOCINX Y KOPOTKOCTPOKOBIi MEPCIIEKTUBI
(piBeHb mokasziB la). HecrtepoimHi mpoTu3zamaibHi 3aco0u
(HI133) He 3MeHIIyI0Th 3arajibHy KiIbKiCTh CUMIITOMIB 200
TpUBaIicTh 3acTynu. OQHaK JUIS pe3yJbTaTiB, OB’ I3aHUX i3
3He0O0II0I0Y0I0 Ai€l0 (TOJOBHUI Oilb, Oib Y Byxax, Oilb y
M’s3ax i cyrnoo6ax), HI133 naioTh 3HauHi mepeBaru, a He-
3/1y>KaHHS IEMOHCTPYE MOrPaHUYHY KOPUCTh, X04a Iojipas-
HEHHs TopJia He 3MEHIITYEThCS (piBEHb TOKAa3iB 1a).

Y KOKpaHiBCbKOMY MeTaaHaJli3i, 1110 BKJItouaB 37 paH-
JIOMi30BaHMX KiiHiYHUX pociimkenb (HI133 nporu ruia-
1e60 a6o HI133 mixk co6o10) i 1064 maLieHTH i3 3aCTya010,
Oyso mokaszaHo, 1o HI133 He 3MeHIIyI0Th 3arajabHy Kilb-
KiCTh CUMITOMIB a00 TPUBAIICTh 3aCTYyAM, OAHAK iX 3aCTO-
cyBaHHs 3a0e3meuye 00J1e3aCOKININBY Iiio.

Pemicap (CREO Pharm) — ue HI133 (Himecyin), mo-
Ka3aHUU I JIiIKyBaHHSI TOCTPOTO PUHOCUHYCHUTY, SIKWIA
CYIIPOBOIXKYETHCST OOJIEM i 3araJIbHUM He3ayKaHHSIM. Pe-
Micap (Himecyqin) y cailie 3a0e3rneuye MIBUIKE YCYHEHHS
0010 i cuMnToMiB 3actyau. [loyaTtok iforo 3HeOOMO0OYOL
Nii TTOYMHAETHCS BXe 4epe3 15 XBUJIMH TICIsT MpUuiiomy,
MaKcUMaJbHa KOHIIEHTpallisl B IJ1a3Mi KPOBi BUHUKAE Ye-
pe3 1—3 rogunHu, nepioa HamiBBUBEAEHHSI — Bix 3,2 10 6
roaguH. Pemicap mpu3HaYa€eThes IK JOPOCINM, TaK i TiTSIM
3 12 pokiB y mo3i 100 mr (1 camie) aBidi Ha 70Oy MicyIsI Mpu-
oMy ixi. TpuBamicTh JiKyBaHHSI HE Ma€ IePEeBUIIYBATU
15 nib6.

YV KOMIUIEKCHOMY JIiKyBaHHI AiTell i JOPOCINX, XBOPUX
Ha 'PC, EPOS-2020 pekoMeH1y€e NpU3HAYCHHSI Ha3allb-
HUX [EKOHTECTAHTIB, fIKi MalOTh CYIWHO3BYXXyBAJIbHUI
edexT, yHacIiIoK 4oro 3MeHIIy€eTbCs TirepeMis i HabpsK
C/IM30BO1 OOOJIOHKM, PiBEHb HA3aJbHOI CEKpellii, BiTHOB-
JIFOETHCS BINTIK CIU3Y 3 MapaHa3aJlbHUX CUHYCIB. Y memia-
TPUYHII MPaKTUII CyJaCHUM PIillleHHSIM € BUKOPUCTAHHS
0,05% okcumeTa3olliHy, IKUi € He TiTbKU e(PeKTUBHUM,
aje i Oe3reYyHUM JIeKOHTECTAaHTOM. Y 0aratbox IOCIIi-
JKEHHSIX TokKasaHo, 1o 0,05% oxcuMmeTas3ojliH 3MEHIIYe
3aKJIaZeHiCTh HOCA I MmoJierurye HocoBe nuxaHHs rpu ['PC
i3acTymi.

V nocnigxenni Ksirtsreesakul et al. (2016) 3a yyacTio 68
nauieHTiB 3 'PC i moixinamMmu Hoca 0yJ10 MPOAEMOHCTPOBA-
HO, 1110 3actocyBaHHs 0,05% okcuMeTa3oJiHy 3 MOMeTa-
30Hy ypoatoM (MFENS) mpotsirom 6 THKHIB 6YJI0 GiTbII
eekTMBHUM, HixX BUKopucTtaHHs Tiibku MFNS, vy 3MeH-
IIEHHI 3aKJIaJIEHOCTI HOCa, TIMoCcMii, MyKOIIAJTiapHOTO KJTi-
peHcy i po3Mmipy moniniB. KpiM Toro, He Oyj10 BUSBICHO
O3HaK pelMIMBY 3aCTIHHUX SIBULI MicJisl 4 TMOKHIB JIIKYBaH-
HST OKCMETA30J1iHOM.

CinyMakc (CREO Pharm) — 1e Ha3zaibHMII CIIpeit
0,05% oxcumeTaszoJiiHy, IKUi Ma€ BUCOKY e(DeKTUBHICTb i
MiHiMaJIbHUI PiBeHb TOKCUYHOCTI. Y pociimkeHHi Karsten
Strey (2020) mopiBHIOBaJIM TOKCUYHICTh KCUJIOMETA30IiHY,
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TETPU30JIiHY, iHIaHAa30IiHY, TpaMa30JIiHy i1 OCMETa30JIiHY.
Pesynsratu nokasanu, 110 py NPaBUJIbHOMY 3aCTOCYBAH-
Hi TOKCHYHICTb LIMX Ha3aJbHUX JEKOHIECTAHTIB HU3bKa.
OpHak HaltMeH1y TOKCUYHICTh Mae came CiHyMakc, Tomy

BiH i € HAOIIbII OE3MEYHNM.

OpnHak Bce X CIIiJ Imam’sTaTd, 110 HelpaBUJIbHE abo
HaaMipHEe BUKOPUCTaHHsS OyIb-sSIKOr0 Ha3aJlbHOTO JEKOH-
TeCTaHTY MOXE TMPU3BECTH N0 HECTIPUSATIUBUX e(eKTiB,
110 BKJIIOYAIOTh 3aKJIaJIeHICTh, MOAPA3HEHHS HOCA i MOX-

JIMBI CUCTEMHi e(beKTI/I. TOMy BaXXKJIMBO OJOTPUMYBATUCS

CiyMakc 0,05% Oxy li
CiHyMakc 0,05% Oxy

MaToreHeTHYHWA BNAKME:

Yeysae Habpak

Mokpawye BigTiK 3 HOCa
OuuLye HocoBI Nasyxu
3meHwye BakHaBaHTAMEHHA
i

BigHOBNIOE AUXaAHHA

B\
g

PRI Y

— cy4acHe pi
line — Haiibinbw cenexTueHuMii npodine peuenTopie

1A ANA NeaiaTpUYHOT NPaKTUKK

Nasal decongestants

a, receptors

Nasal vascular
smooth muscle

PucyHok 2

HasanbHuit gekonrectaHT CinyMakc 0,05% Oxymetazoline gns
Bi4HOBNEHHA HOCOBOIO AUXAHHA

Mpw rocTpomy i XpOHIYHOMY CUHYCHTI, OTHTI,

I'PBI Ta anepriyHux 3aXBOpIOBaHHAX

TexHonoriA i3 3ay4eHHAM NoAlETUAEHTAIKONIO
4NA 3MEHLWEHHA PEMOOENOBAHHA cninsosoi o6oNoOHKKM Hoca

s CiHyMakc

CinyMarc - MAKCMMA/IbHO noshe nosepHeHHs
Hocogozo JUXaHHA ma KoMnnexcHul d6atnueud

i
o~

doznad 3a cnuzoeoko Hocy!

fopocnnm | gitam crapwe 12-mM pokie - no 2 BNOPCKYBaHHA
AITAM Bif 6-Ti poKiB 40 12-TM PoKiB - No 1 B KOWHY Rizapio

w
é& DNakoH cnif TPUMATH BEPTUKANEHO

CinyMaxc

FRURE R TTRE e ¥ S 3

J MNoBToplOBaTH BNOPCKYBaHHA cNif He paHile Hix yepes 12 roguH

PucyHok 3

lanypoHaT HaTpito Npu roctpomy bakTepiansHomy

PUHOCHHYCHTI

Methods Participants
DEPCT

Study

Ciofalo
2007~ criteria, details not

given) (n=48)

Table 4.6.15. Sodium hyaluronate versus placebo in ABRS,

Interventions

Adults with ABRS (EPOS

CinyMakc

. an Rhing_

o

2o Pos,

>

« Sodium hyaluronate [ 3%}
plus saline solution (3ImL
sodium chloride-NaCl-0.9
9] twice daily (n=24)

+ Placebo using a nebulizer

At 14-18 days and 30-35
days:

« Symptoms (0-3)

= Smell (0-3)

= Smell test (threshold, dis

g
Epusz 02 D ‘J Hh.'r!osmusr?:_:
: E

European
n Paper

The hyaluronate group compared
to placebo had:

« Significantly kess nasal obstruc-
tion at 14 days

« Significantly bess nasal discharge

@ ampoule for nasal douche  crimination, identification}  at bath time points
. twice a day (n=24) Mucociliary clearance time - Better smefl (0-2) at 14 days but
- C’ns ep All patients received not at 30 days
levofloxacin (500 mg for « Significantly better median
E 10 days) and prednisone threshold smell score at both time.
&. (50 mg for 8 days, 25 mg paints but no ather differences in
= for 4 days and 12, 5 mg for smell testing
4 days) « Significantly better mucociliary
‘ clearance time at both timepoints
% @ MNpu roctpomy GakTepiansHomy,
!e- _‘5_-3:_. arpwlemuy‘ pUHOCHHYCHTI ‘r?
pay] y Bep XBOPUX
PucyHok 4

IHCTPYKIIA 10O HO3yBaHHS
npernaparis.

CinyMakc (0,05% oxcu-
METa30JliH) € CUHTETUYHUM
agpeHoMmiMeTukoM.  Ctumy-
JIIOI0YU  Ol-aIpeHOpeLieNTOpU
CyIMH, BiH CIIPUsIE BUPaXKeHil
i TpUBajiii CyIMHO3BYXYBaJlb-
Hili 1ii, 3aBOSIKM YOMY YCYBa€
HaOpsIK, TOKpallye BIiATIK 3
HOCa, OUMIIYE HOCOBIi ITa3y-
XM, 3MEHIIye OaKTepiaabHe
HaBaHTAXEHHSI,  BiIHOBIIIOE
NUXaHHS. 3aBISKU 1IUM BJlac-
tuBocTaM CinyMaxkc Tipu-
3HAYAETHCS TMPU TOCTPOMY i
XpPOHIYHOMY  PMHOCHUHYCHTI,
OTHUTi, TOCTPUX PECIipaTOPHUX
BipycHMX iH(eKIIisIX Ta anep-
TiYHMX 3aXBOPIOBAHHSIX.

IlopiBHAHO 3  KCUJO-
METa30JIiIHOM OKCHMeTa-
30J1iH BUSIBIISIE 3HAYHO
BUIly  CIOpiIHEHICTh 110
alA-agpeHopenenTopis,
ajie HWX4YY CITOpimHEeHICTh i
BUILYy aKTUBHICTb 10 o2B-
aIpeHOPEIICIITOPIB. binpm
BUCOKA  aKTHUBHICTb  IIOJO
a2B-agpeHopelienTopis, SKi €
BUCOKO €KCIIPECOBAaHUMHU Ha
piBHi MPHK y ciuzosiit 060-
JIOHLI Hoca JIOJWHU, MOXe
MOSICHIOBATH, YOMY OKCHMMeETa-
30J1iH MOXHa BUKOPUCTOBYBa-
TH B OUIbII HU3bKMX KOHIIEH-
TpalisiX, Hi>k KCUJIOMETa30JIiH.

Bpaxosyroun eeKTuB-
HicTh 1 6e3neky 0,05% okcu-
METa3oJliHy, AMepHKaHChKa
memiaTpyyHa  acolliaiiss Ta
FDA y 2021 poui cxBamuim
Lieil mpemapaTr IJis TalLli€HTIB
Bil 6 POKIB IS JIIKyBaHHSI IO-
CTPOro i XpOHIYHOTO PUHOCH-
HycuTy. Y Billi Big 6 10 12 pokiB
CinyMakc npu3Haya€eTbest Mo
1 BIOPCKYBaHHIO, AIiTSIM CTap-
e Big 12 pokiB — 1o 2 BIIOp-
CKYBaHHSI B KOXHY Hi3Ipo.
Ilpu 3acrocyBaHHi (akoH
CinyMaxkc HeoOXimHO TpuMa-
T BepTuKanbHO. [loBTOpIOBaA-
TU BIOPCKYBAHHS CIIiI HE pa-
Hillle HixX yepe3 12 roauH.
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CiHyMaxe Cineep Ha ocHosl nip y epibna, D- Hony ma gianyp y P I0Th 3HAYHO BUILMIA BiICOTOK
017 mpueanozo AiKyeaHHs. no6iuHux edekris. Tomy 3BHU-
Came zianypoHam Hampito 3rigHo 3 Hactadosoo 2020 pekomeHADBaHWIA Npu rocTpomy BakTepiansHomy, .
p e 2 : YaiiHEe 3aCTOCYBaHHS aHTU-
aTpodivHOMY PHHOCMHYCUTI i1 NichAonepauifHoMy BEABHHI XBOPMX. i .
0iOTMKIB MpU LIMX CTaHAX He
P<0,0001 peKoMeHayeTbesl (piBeHb J0-
‘ RS Ka3iB 1a).
Y mocnigwenni  Ciofalo  (2017) ] P<0,05 Eniresniii Hoca € OCHOBHUM
zianyponam Ha 14-Ty poby siporigHo o i BXOIOM JUISI peCl‘[ipaTOpHI/IX
3MEHLYBAE 3aKNaAEHICTb | BUAINEHHA 3 5 . is. Bi .
HOCa, NOKPaLLYBaBs HOX nopieHAHO 3 : BIPYCIB. s IH CTyKUTH MexaHl(_{_
nnaue6o. 2 Sinii HUM Oap’€poM ISl 3aXUCTY Bill
; MAX (akTOpiB HABKOJMIIHLOIO Ce-
- i €[0BUIA, MIKPOOPTaHi3MiB i
ok —— pen U-l > poop
Hocy swocy B | TokcuHiB, OGepe ydacTbh y BpO-
W Nasyete e L JIKEHUX i aJanTUBHUX IMYHHUX
CinyMagxc Cineep Takow CNPUAE NPUCKOPEHHIO BiAHOBNEHHA cAW3oBol oBonoHKK nicnA XipyprivHmx @ peakuisx. y HaTO(b1310J'IOI‘11
BTPY4aHb Y NOPOMHUHI HOCA, NOKPALUEHHIO CTAHY NPX XPOHIMHOMY PUHOCHHYCKTL. =1 PUHOCHUHYCUTY KJIIOYOBa POJIb
PucyHok 5 HaJeXUTh BIUJIMBY BipyCiB Ha
ermiTesii Hoca i BUHUKHEHHIO
e c o M MPOLIECiB 3aIajieHHSI B HbOMY.
’Hy aKc IMoynnatoun 3 EPOS-2012
3’SIBWJIOCSI Bce OiNbIIe eKc-
¢’TO e @ ) | mepumenTanbHUX gaHMX, SKi
Ha NOBePXHI CNW30BOI 0DONoOHKKW HoCa L *. Mucoohiary . o
" ‘.: . e || MATBEPIKYIOTH TOM (DAKT, IO
Micmeums eipsi onil: S ( T emitesniii HOCA € OCHOBHUM
Tecicory o 3 BXOIIOM JUISI  PeCIipaTOpHUX
‘ oni cochu 2ipeskol .? onis pomauwxu ! BipyCiB Ta aKTMBHMM KOMIIO-
o/l0/ ] l ) .. ..
) HEHTOM TIEPBMHHOI BIAMOBIAL
* onin MAmU a-moxogepony .‘.. .‘ . ‘ . . . . .
2 il Xa3siiHa Ha BipyCcHY iH(DeKILito.
'::J‘ onin esxaninma ALY P Kackan 3amaneHHs, iHiuiio-
: : : s s : BaHWil emiTesialbHUMU  KJTi-
dopma CiHyMakc ®ito micTUTL uiHeon y cknagi edipHux onii, i
: : : e TUHAMU HOCA, TIPU3BOAUTH 10
AKI CTBOPIOKOTL Ha NOBEPXHI CIM30BOT 0DONOHKM HOCa L
33aXMCHUIA NpoTUBIpYCHMIA Wap-6ap’ep, | moxe S ~ HOHIKOH}K,EHHH iHpinbTpyIo-
BMKOPUCTOBYBATUCA AK NPodinakTMYHKMIA 3acib npu NikyBaHHI MMM KITHHAMHA, BHUKJIMKAE
PBI Ta roCTPUX PUHOCUMHYCHTIB, CNPUAE BIAHOBACHHIO HaOpsIK, HarpybaHHsI, eKcTpa-
NOLWKOAXKEHOI cnu3oeoi 060N0HKKW Hoca. Basaullo pIOMHU, YTBOPEHHHA

PucyHok 6

Ilomo nikyBaHHS AiTel 3 TOCTPUM OaKTepiaIbLHUM pHU-
HocuHycUTOM y pekomeHalisx EPOS-2020 Bin3HayaeThb-
¢, 110 IaHi PO BIJIMB AaHTUOIOTUKIB Ha JIIKyBaHHS I 10-
ginmeHHs cumntoMiB [BPC nyxe oomexeHi. € nuiie a8a
TMOCITIIKEHHST 3 0OMEXEHOIO KiJTbKICTIO TIALIiEHTIB, SIKi He
MOKa3yIOTh CYTTEBOI pi3HUIII 3 IuIalebo, ajle JeMOHCTPY-

CIM3y Ta OOCTPYKIii CUHYCIiB
y MpOLIECi, 1110 3pEIITO0 MPU-
3BoauTh 10 ['PC abo0 i10ro 3arocTpeHHsI.

HesBaxawoun Ha Te, 110 HEMAE XOAHUX T0Ka3iB LI0I0
edeKTUBHOCTI iIHTpaHa3aIbHUX CTEPOIiB y TiKyBaHHi TiTei
i3 XpOHIUHUM PUHOCUHYCUTOM, KepiBHa rpyna EPOS -
TPUMYE X BUKOPUCTAHHS 3 OIJISIAY HA MPOTU3ANAIbHY Jit0
Ta BiIMiHHY Oe3reKy s niteid. JlonaBaHHSI CKOPOUYEHOTO
KypCcy CHCTEeMHHUX CTEpOiliB
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BiH CNyKWTb MeXaHiYHUM
b6ap’epom ana 3axucty

Big ¢aKkTopiB HABKOAULLHBOIO
cepefoBMLLA, MIKpOOPraHiamis
i TOKCcKHiB, Bepe yyacTb

Y BPOAKEeHUX | aaanTusHUX
iIMyHHMX peaKLuiax.

o aHTHOioTMKa (camMoro 1o
co0i Hee(heKTUBHOTIO) € OiIbII
e(eKTUBHUM, HiX IUIa1eoo0,
y JIiKyBaHHi IeIiaTpUIHOIO
XPC. Tlpu 1pomMy peKOMeH-
NYETbCS 3Ba’KEHE 3aCTOCYBAH-
HS i€l CXeMM 3 ypaxXyBaHHSIM
CUCTEeMHHMX MOOIYHUX e(PeKTiB.

[1pu rocTpoMy OakTepiaib-
Homy puHocuHycuti EPOS-
2020 peKOMeHIyE 3acToCy-
BaHHS TiaJlypoHaTy HaTpilo. Y
nocrnimkernHi A. Ciofalo riamy-
pOHAT HATpio OLiHIOBAIN B 48
nauieHtis 3 'BPC BignosigHo

PucyHok 7. Eniteniii Hoca € OCHOBHUM BXO40M AJ151 pecrnipaTopHuX Bipycis

no kpurepiiB EPOS. Yci BoHu
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OTPUMYBAJIM TiaJlypOHAT HATPil0 3 BHCOKOI MOJEKYISIp-
Hoto Macoo (3 %) 1utioc GiziosoriyHuii po34rH (3 MJI XJ10-
pumy Hatpito 0,9%) abo rutaie6o aBivi Ha neHb. Pesyisratu
JMOCITIIKEHHST MPOAEMOHCTPYBaJI, 1110 TialypoHaT HATPilo
Ha 14-Ty 100y BiporizHO 3MeHIIyBaB 3aKJIaJeHICTb i BUIIi-
JIEHHsI 3 HOca, TOKpalllyBaB HIOX i 3HAUHO TepeBeplyBaB
maaneoo.

CinyMakc CinBep — 1€ Ha3aJIbHUI CHpei, SIKUii
MIiCTUTh KOMOiHaIiI0 ITpoTeiHaTy cpibma, J-maHteHomny i
riaJlypoHarty HaTpito Ta NMpU3HAYEHUN [JIsI TPUBAJIOTO Jii-
KyBaHHSI TOCTPOTO OaKTepiaJbHOI0o, aTpo(iuHOrO0 PHHO-
CUHYCHUTY i MicjsionepaliilHOro BeAeHHs IalieHTiB. Bin
CIIpHYSIE OUYUIIEHHIO CIM30BOi O0OJOHKM HOCA Bil ITUIY,
aJlepreHiB, Ha3aJIbHOIO CEKPETY i 3MEHILIEHHIO YYTJIMBOCTI
cin3oBux obonoHok. CinyMakc CinBep Hajae aHTHCEII-
TUYHY I IPOTU3AIIaJbHY J1il0, JOoroMara€ BilTHOBUTU TIPO-
XiTHiCTh i HOpMaJIbHE (DYHKIIOHYBAHHS TMXAJIbHUX IS~
XiB, TIOJIETIIIYE HOCOBE MMXaHHS.

HoBeneno, mo BukopuctanHsg CinyMakc CinBep 1o-
Kpallly€ CTaH y IAILi€HTIB i3 XpOHIYHUM PUHOCHUHYCUTOM,
a 'y XBOPUX ITiCJISI XipypTivHUX BTpY4YaHb y IIOPOXKHMHI HOCa
CTIPUSIE BiTHOBJIEHHIO CIM30BOi 000JTOHKU.

Takox mnst nikyBanHs puHocuHycutiB EPOS-2020 pe-
KOMEHIYE NesKi pOCAMHHI JiKu (3a BUHSATKOM eXiHalei),
Hanpukiaan BNO 1016, ekcTpakT mexaproHii mpu 3acTyi
it moctBipycHoMy I'P3, 1iuHeon ta ekcrpakt Andrographis
paniculate SHA-10 npwu 3actyni, Mytrol npu nocTBipycHo-
my I'P3.

Mo cknany CinyMaxkc ®ito BxonsaTh edipHi oJ1ii cocHMI
ripcbKoi, M’SITW, €BKaJlinTa, poMallku il o-ToKodheposy
anerar. ®opma CinyMakc DiTo MiCTUTh LIMHEO B CKJIa-
ni edipHUX OJIili, SIKi CTBOPIOIOTH HA TOBEPXHi CIM30BOI
00O0JIOHKM HOCa 3aXMCHUI MPOTUBIpYCHUII Imap-6ap’ep
i CIpUSIOTh BiTHOBJIEHHIO IMOIIKOMXEHOI CIM30BOI 000-
JIOHKM Hoca. 3aBasiku UM BiactuBoctsaMm CinyMakc ®dito
MOX€ BUKOPUCTOBYBATHUCS SIK MPOMITaKTUYHMI 3aci0 IIpu
nikyBaHHi 'PBI Ta rocTpux pyuHOCMHYCUTIB.

IpiHnonic — 1ie eBponeiichbKuii HaTypaabHUI KOMILIEKC
POCJIMHHUX (h1aBOHOIAIB (METWIIOBI 11 TUMETWIIOBI edipu
KBEpLETHHY i KeMI(peposry) Ha OCHOBI €KCTPaKTy TpUHIEIT
11T HazodapuHTITY. BiH TaKOX MiCTUTh €BKJIIITOJI, LIMHE-
o1, pekomeHaoBaHuii EPOS npu puHocuHycuTi.

o cxnany npenapaty [piHI0MiC BXOAUTD EKCTPAKT CY-
xoi TpaBu rpuHpenii (Gridelia robusta), eKCcTpakT cyxuit
3 grim ameposu (Malpighia punicifolia), mpormoitic cyxuit
aJIKOTOJIBHUI €KCTpakT, edipHe Macio M’SITU MeplLeBOl

(Mentha piperita), edipHe maciao eBkaninrta (Eucalyptas
globulus). Yci ui komrnonenTu IpiHposicy 3abe3nedyroTh
MPOTU3aNalbHy, TPOTUAJIEPTEHHY, BiIXapKyBaJIbHY, CIa3-
MOJTITUYHY ¥ 060J1e3aCHOKIAINBY il0, JOMOBHIOYY i TTO-
CUJIIOIOUMU /{10 OIUH OJTHOTO.

IpiHgoic 3BOJI0OXKYE Ta 3aXMIIAE CIU30BY POTOIJIOTKU,
3MEHIIIY€E HAOPsIK i 011 y ropJIi it cuHycax, 3aro0irae moim-
PEHHIO 3aMajieHHsI B Tpaxeo Ta JiereHi. MexaHi3m npoTu-
3aIlaJIbHOI Ta OPOHXOITUYHOI Ail [piHmoIicy B TMXaabHUX
LIJISIXaX peasli3yeThCsl 3a PaXyHOK aHTWJIEHMKOTPIEHOBOTO
edekry, y Tomy uncai Ha LTD i LTE,, i 3MeHIIeHHA 1po-
IYKIIii TpocTariaHaAnHIB. 3aBASKU 1IbOMY HOPMaJli3y€eThCS
cekpellis cin3y OpOHXialbHUMU 3aJ103aMU, B’SI3KOCTI ce-
KPEeTY, 3MEHIIYETHCS TOHYC i Cla3M BEeJIMKUX OpOHXiB. Yce
e 3a0e3Mevuye 3BOJIOKEHHS i 3HEOOJIIOBaHHS ropia, ycy-
Ba€ MepIiHHS i KallleJIb, 3yMUHSIE MOLIUPEHHS 3araJeHHs
o AuxajbHUX 1uisixax npu ['PBI.

CymnyTHIMU CUMIITTOMaMKW PUHOCUHYCUTY MOXYTb OyTH
(hapuHTiTH, TAPUHTITYU i1 TTONPA3HEHHS Tpaxel, 110 BUKIIU-
KaloTh OiJIb y TOPJIi, AMCPOHIIO, Kallle/b i 3arajbHi CUMII-
TOMU — COHJIUBICTh, HE3AYKaHHS, TMXOMaHKy. HeBennka
YyacTKa XBOPUX Ha THIHHUI PUHOCUHYCUT CKapXKaTbCs Ha
Kalienb, JUIbOBUI a00 3yOHUI Oib (0COOJMBO MPU OJI-
HOCTOPOHHLOMY PMHOCHHYCHUTI) i MaIOTh acIlipallilo BepX-
HBOIEEITHOIO aHTPAJIBLHOTO BilIiTy.

JIJ1s1 moJieTIIeHHST IMX CUMIITOMIB HEOOXiTHEe MpU3Ha-
YeHHs1 (hapyMHIeaqTbHOTO aHTUCENTUKA, SIKUI Ma€e MpOTHU-
3arajbHi BJIACTUBOCTi, TOMY 110 3MEHIIICHHS 3araJeHHs
MOKE OIOCepeKOBAHO JOTIOMOITH B TIOJIETIICHHI 1IUX He-
CIIPUSITIIMBUX CUMIITOMIB.

JlopaHrin — 11e (hapuHTeaTbHUI AHTUCENTUK, 10 CKJIa-
Iy SIKOTO BXOAUTb T€KCETUANH, XOJIiHY CaillliaT i XJop-
OyraHoJ reMirigpat. [exceTnauH Mae aHTUOAKTEpiaaIbHY 1
MIPOTUTPUOKOBY aKTUBHICTb, XOJIiHY CAIIIMJIAT HaJa€ IIPO-
TU3amajbHy Ail0, XJI0pOyTaHOJ reMiriapar — 3He00JI0I0-
Yl ehexT.

JlopaHTriH BUITyCKA€EThHCS Y IBOX JIiIKapChKUX (hopMax —
y BUIJISIIL cripero abo po3uMHY [Jisi POTOBOI MOPOXKHUHMU.
Jlopanrin cripeii 50 MJI MpU3HAYAEThCS TIPU CUMIITOMAX
(apunrity, JlopaHTiH pO3YMH IS POTOBOI TMOPOXKHUHU
120 M1 — TIpM O3HAKaxX OJOHTOreHHOI iHdekii. Takox
Oro BUKOPUCTaHHS e(DEKTUBHE TIPU TOCTPOMY il XpOHiU-
HOMY TOH3WJIiTi, THIHHOMY pUHOCUHYCUTI. BiH npusHaua-
€TBCS SIK TOPOCIIMM TAlliEHTaM, TakK i TiTsM i3 6 pOKiB.

Migrorysana TeraHa Ynctuk M
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KAIHIYHI BOPIAHTU Nepeobiry
KOPOHOBIPYCHOI XBOPOOU Yy Aiten
(OrAsIA AiTepartypu)

Pestome. TIpotrema koponasipycuoi ingexuii eumazae nodanbuio2o eueuenHs il y3aeanbHeHHs, 0CKilbKU namozeHe-
MUYHI Mexauizmu He 00 KiHys 3’9c08aHi, a KaiHiuni dani HeoOHopiouni. Tomy € nompeba Hakonuvysamu idomocmi npo
ocobausocmi po38UmMKY KOPOHABIPYCHOI X80poOU 6 NAYIEHMIE PI3HUX BIKOBUX epYN | JinUumuUcs HUMU 3A045 30a2aYeHHs
KAiHiuHO020 00c6idy. Pesyaomamu nikysanns il diaeHocmuku 0yau 8UKOPUCMaHi 05 GUCHOBKY U000 KAIHIYHUX NPOsIGIe Y
nediampuurux Koeio-nayienmis. /lani 6yau ompumani 3a donomoeoro 6a3 darnux PubMed/MEDLINE i Google Scholar.
Ak npasuno, eascausumu KomMnoHeHmamuy namoeerezy KOpoHagipycHoi xeopobu € mponHicms gipycy 00 KAimuHu-xa-
38iHa, YUMOKIHOBULI WMOPM, eHOOmenianbHa OUC@YHKUis, eemoduHamiuna HecmabinbHicms i deciopamauis. 1li namo-
2EHHI WASAXU NPU3B00SMb 00 NOAIOPSAHHO20 YPAICEHHS, MOMY KAIHIYHI 03HAKU KOPOHABIPYCHOI iHgheKuii Moxcymb Oymu
pisnumu. Lle 3anexncums 6id cucmemu, ska cmpacoac 6io kopornasipycy. I[Ipome dumsaua ko6i0-inpeKkyis modxce mamu
NecKULl pO36UMOK 3 PecnipamopHumMu 03HAKamu, a Modce 6ymu MyAbMUcUCmMeMHUM 3aNaNbHUM CUHOPOMOM. 3 iHu020
00Ky, ICHYyrOMb Munosi 1a60pamopHi 03HaAKU KOPOHABIPYCHOI X80pooU, SKI BKAIOYAIOMb 3HAUHE NIOBUUEHHS MapKepie
sananenHs U koazyaauii, maxux sk C-peakmusHuil 0inok, NPoKarvuumonin, giopuroeer i D-oumep 6ionosiono. Kpim
mM020, KOPOHAGIpYC 8UMICHUG [HWMI O4iKY8aHi emionoeiuHi hakmopu Oeskux eocmpux iHgheKyill epxXHIX i HUNCHIX Ou-
XAAbHUX WASXI6 | CNPUMUHUG 20CMPULI CMeHO3YIYULL aaputeim, OpoHxiosim abo nHeemoiro. llikaso, wo Koponasipyc
Moxce Oymu npuuuHoro xeopobu Kasacaki, momy aikapi nosuHHi 36epmamu yeaezy Ha 8¢l KAIHIHI 1l 1aO0pamopHi 03HaAKU
6 dimeii, w00 npulinamu vimKe piuleHHs wodo diaecnocmuku i Aikyeants. Tlepeéaeu yb0o2o 0ocaidxuceHHs noaseaoms y
HadauHi nediampuunux ocooausocmeli koeidy. CyuacHi 3HaHHA 0036043Mb 64ACHO hidibpamu HeoOXiOHe diaecHocmuyHe
docaidncenns. Jlikapi 3aeanbHoi npaKkmuKy 3mMoxNcyms HanPAeuUmMU NAUIEHMIE Ha 20CNIMAanizauiro 0o NosA6U YCKAAOHEHb.

KirouoBi cioBa: «oponasipycra xeopoba; dimu; peayasmamu aikyeéanus i diaznocmuru; 02asio

Bctyn

3axBOPIOBAHHS JIUTSYOrO BiKy 3aJMIIAIOTHCS AKTY-
aJIbHUMU TIUTAaHHSIMU Cy4YaCHOI MEAMUMHU, OCKIIbKU
3I0POB’Sl Ta CMUCTEMa MEIMYHOTO CYIPOBOY JAiTeil € 3Ha-
UyIIUMU KPUTEPISIMUA OLIHKU COLiaTbHO-eKOHOMIYHOTO
PO3BUTKY CYCMiJIbCTBA Ta, BJIACHE, SIKOCTi KUTTSI MaJleHb-
KX nauieHTiB. OCOOJMBICTIO AUTSYOTO BiKY € CKJIaaHe
MOETHAHHS i B3a€EMHMIA BIUIMB AMHAMiUHUX MPOIIECIB pOC-
Ty i pO3BUTKY BHYTpIILIHiX OpraHiB, CUCTEM, CTAHOBJIEHHS
HEWPOryMopaabHOI PEeryJisiiii Ta B3a€MOIisl i3 30BHILIIHIM
CBITOM aHTWUTeHiB, TpurepHux dakropis. besnepeyHo,
BaXXJIMBY POJIb BiflirpatoTh (haKTOPU CITaJIKOBOCTI, epediry

BHYTPIIlTHBOYTPOOHOTO PO3BUTKY i MITOHAPOIKEHHSI, pe-
3epBU aJanTallii 40 M03ayTpOOHOTO iCHYBaHHS i, 3BUYAli-
HO, TIOTY>KHUM iHGeKIiMHWI YUHHUK. Y CTPYKTYPi AUTSIIO1
3aXBOPIOBAHOCTI TPaAWIIIHO CITOCTEPIra€ThCs MATOJIOTISI
MepUHATAJILHOTO TIepioAy i XBOpOOU OMXaIbHOI CUCTEMU,
IIPOTEe €TiONOTIYHMMH (aKTOpaMM TaKMX PO3JIadiB 4acTO
BUCTYNAIOTh iH(EeKIIiliHI YUHHUKU, 1110 BiIA3€PKaTIOETHCS
Ha 0COOJMBOCTSIX IMOILIMPEHHS, MaHidecTallii, KJIiHIYHOro
nojiiMopizmy i mepebiry auTsayux 3axBopioBaHb. OmHi-
€10 3 UTIOCTpallill TAKOTO CTaHy pedyeil € 1OocBia 60poTHOU
i3 TaHAEMi€10 KOPOHAaBipyCHOI XBOPOOHU, 1110 CIIiTKaja CBIiT
OCTaHHIMU POKaMMU.
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Merta po0OTH: aHaIi3 Ta y3araJlbHEHHS Cy4aCHUX JliTe-
paTypHUX JaHMX IIOAO €TioJIOrii, maToreHe3y Ta KJiHi4HOI
MaHigecTallii KOpoHaBipyCHOI XBOPOOM B AUTSIUiiA OTMTYJIsI-
11ii 3 METOI0 YIOCKOHATIEHHsI aJlTOPUTMIB nudepeH1ialb-
HO-/1iaTHOCTUYHOTO TOLIYKY.

30yIHUK — KOpPOHAaBipyC — HE € HaJATO HEBiIOMUM i
HOBUM, BiH OyB ineHTU(diKoBaHUII e Y 60-X pokax Mu-
HYJIOTO CTOJITTS B MALIIEHTIB i3 CUMIITOMaMHU 3aCTY/IU, 110
cTayio ctapToM s Kiacudikanii poguau Coronaviridae 3
nomanbinoio Bepudikamiero poxy Orthocoronavirinae i Bu-
niB alphacoronavirus, betacoronavirus, gammacoronavirus,
deltacoronavirus. SIk mpupomHe cepeaoBUIIE LIUPKYJIIIil
1IbOT0 30yAHMKA Oy BU3HAYEHI 3Bipi Ta mTaxu, iHOMAI BiH
CIIPUYMHSIB CEPIlO3HI €KOHOMIYHi 30MTKM 4epe3 BTpaty
MOToJIiB’ g JoMallHix TBapuH. [Ipote KopoHaBipycy Baasio-
¢Sl TIepeTHYTH 3BUYHI MexXi, TpaHchopMytouunch 10 Human
coronaviruses (HCoVs), i posrnouaTtu ictopito maciura6-
HOTO BIIUBY Ha JIIOACHKY momyisiiio [1]. Severe Acute
Respiratory Syndrome (SARS), Middle-East Respiratory
Syndrome (MERS), Coronavirus-2019 (COVID-19),
TpeTHHA BiI yciX HEYTOYHEHMX 3aCTyH, iHOHi 3 yCKJIam-
HEHHSMU y BUIJISIAI ITHEBMOHIi, OpOHXIOJITY 3 TSIKKOIO
NUXAJIbHOIO HEIOCTATHICTIO — OCh HEMTOBHUIA BilOMUIi Ha
ChOTOJIHI IepeiK HO30JIOTiYHUX MaTepHiB, CIIPOBOKOBA-
Hux HCoVs [2].

BnacHe, nepiui 3ragku mpo TSKKUI Tepedir aTuiio-
Boi mHeBMOHIi B mauieHTiB i3 KHP, marosani 2002—2003
poKaMH, 3pelToto Oyau Bu3HaHi BcecBiTHBOIO opraHi-
3aliero oxoponu 3nopos’st (BOO3) sik SARS y GepesHi
2003 p. ABanusTh neB’aTh KpaiH perioHy (B’erHam, Taii-
BaHb, CiHramyp) OyJM OXOIUIEHI CIlajlaxaMM 3axBOPIO-
BaHHs, HaBiTh (ikcyBanucs Burnaaku B Kanaai. BOO3
orojocuaa Ipo ctuxaHHsg emigemii SARS Bxe y numni
2003 p. IIpote uepes 10 pokiB Ha TepeHax CaymiBChKOi
ApaBii CBIiT OTprMaB YeproBuii BUKJINK, CIIPOBOKOBAaHUI
KopoHaBipycHolo iH(pekiielo, — MERS. [lonan niBropu
THUCSIYi BUNIAAKIB, cepen sikux 36 % maiu JeTaabHU Ha-
cligoK, y 27 pi3Hux KpaiHax BiauM3bpKocximHOro perioHy,
i He jauie ioro, Oysio 3aikCOBaHO CTAaHOM Ha KBiT€Hb
2016 p. Hapemri, y rpyzani 2019 poky cBiT mi3HaBCsT TIPo
betacoronavirus (2019-nCoV), sikuit 6yB BepudikoBaHUt
K SARS-CoV-2 y moromy 2020 poKy i3 HIJIIXOM Mepena-
4i iHdexkii Bix moguau no moauHu [3]. Yxke 11 0epesHs
2020 p. BOO3 oronocuna mpo maHAeMil0, CIIPUYUHEHY
KopoHasipycoMm [4]. OcTaHHS cTaja Cepiio3HOI0 KPU30I0
JUTSL BCiX Tayy3eil 6e3 BUHSTKY, IO MOCWIIIOBANIacs Mpu-
ponHoio BinactuBicTio PHK-BMicHOro xopoHaBipycy mo
myTaniii. Ctaau BiZoMi M POKOMY 3arajay XBOpoOOTBOPHi
mramu Alpha (B.1.1.7), Beta (B.1.351), Delta (B.1.617.2),
ynepiie onucaHi y Benukiit bpurtanii, IliBnenHiii Adg-
puii, Innii B rpyani 2020 p., a takox Gamma (P.1) i
Omicron (B.1.1.529) — ciuens i tucromnan 2021 p. Binmo-
BinHo B bpasunii Ta IliBnenHiit Adpui [5]. Ik ocHoBHa
MaToreHeTUYHA JIaHKA PO3BUTKY 3aXBOPIOBAHHS PO3IJISi-
NMAEThCSI B3AEMOIiSI MiX TTOBEpPXHEBUM S-01JIKOM KOpO-
HaBipycy Ta aHTiOTEH3WHIIEPETBOPIOIOUNM (BepMeHTOM
2 (ATd2), posTauioBaHUM Ha MeMOpaHax KJIITWH Talli-
eHTa [4]. OCKiIbKM MOIIUPEHICTh OCTAHHLOI'O (PEPMEHTY
€ MYJBTHOPTAaHHOIO: CJIM30Ba 000JOHKA PECIipaTOpPHOIro
TpaKTy, EHAOTeNild CyIuH, HEUPOHU I IliaJbHi KIiTUHMU,

BHYTPIillIHi OpraHu, IBUIKO HapocTalpya emiTeiajbHa i
eHoTesiaTbHa TUCPYHKIIS CIIPUYMHSIE PO3BUTOK CHUC-
TEMHOI 3amajbHOI BiIMOBIiMi 3 BEJMKOIO KiJbKiCTIO MPO-
3anajJbHUX LIMTOKIHIB, 110 CIIPUsE OiOJOTIYHIN aKTUBAILILil
Ta Mirpaiii HeiiTpodiJliB 70 BOrHMIIA 3aTajleHHs. Takum
YUHOM TIaTOTCHETUYHO peasli3yloThCs MEXaHi3MU Cell-
CHCY ¥ TMOJIIOPraHHOT HEJOCTATHOCTI, SIKi 0OYMOBIIIOIOTH
KJIiHIYHY KapTUHY KOpOHaBipycHoI iHdekii [5, 8, 9].

3BuYaiitHO, OUIbIII BPA3MBUM KOHTUHTEHTOM IIIOO
KOpOHaBipycHOI iH(eKIIii BUSBUIOCS CTapIlle MTOKOIiHHS,
MpoTe i IiTH IpyAHOTO BiKy Maiike y 12 % (86) Bumaakin
XBOPIiIOTh HAa KOPOHABIPYCHY iH(EKIil0, IPUIOMY TSIK-
KUt iepeOdir ¢ikCyeThCsl Maiike B UBEPTi TaKMX BUMAIKIB
(21) [6]. Onurcanwmii Tuille OAUH BUMAIOK MiATBEPIKEHOT
nabopatopHo SARS-CoV-2 iH(pekuii B HEMOBJISATH, Ha-
POIKEHOTO TTalliEHTKOIO 3 KOPOHAaBipyCHOIO iH(EKIIIE0.
Tpoe HEMOBIISIT, HAPOMXKEHUX TaKOXK iH(GIKOBAaHUMU ITalli-
€HTKaMU, He MaJIM Hi TaOOpaTOPHMX, Hi KIIIHIYHUX O3HAK
3axBoptoBaHHs1. Clifi 3a3HaYMTH, 110 BCi 0OMEXyBaJbHi
3aX0M TIOM0 3aro0iraHHS PecIipaTOpHOMY IUISIXY Te-
penadi iHdexii Oynu 3acTocoBaHi. Pazom 3 TuMm mpu 1mo-
PiBHSIHHI BMITaIKiB DiTOHApOIKeHHS MaTepsamu i3 SARS
i SARS-CoV-2 mnpocTexXyeTbCcsl TEHACHIIS M0 TIXKYUX
YCKJIaIHEHb BJIaCHE BariTHOCTi, BKJIIOYHO 3 IepepuBaH-
HSIM, BiIJlaJIeHMX HaCJiAKiB i MaTepUHCHKOI JIeTaJIbHOCTI
Ha T SARS [7]. Otxe, iCHye MOXJIUBICTb BEPTUKAJb-
Hol mepeaayi iHdeKIil Bil MaTepi 10 1J10o1a B TPETbOMY
TpUMeCTpi BaritHocTi [8], ToMy € moTpeda B MpOBeACHHI
BIYMJIMBOTO IH(epeHiaIbHO-AiarTHOCTUYHOTO TOIIYKY
3a HasSIBHOCTi CUMITTOMIB PECITipaTOPHOTO YpaXKeHHSI B He-
MOBIJISIT.

3arajoM IIOBiTOMJICHHSI IIPO KOPOHAaBipycHYy iH(peK-
Iil0 B [OiTell, ONPWIIOAHEHI KUTAChbKMMU BYECHUMU,
OIMMCYIOTh NIBi KJIIOYOBI Mo3uiii misg Bepudikamii SARS-
CoV-2: KOHTaKT 3 XBOPOIO JOPOCJIOIO JIIOANHOIO Ta Iepe-
OyBaHHS Ha €HAEeMiuHili TepUTOPii MOIIMPEHHS aTOTeHY.
KoiniyHa X KapTHHA acOLIIOEThC 3 TuxoMaHKoio y 80 %
Bumnazakis (37,7—39,2 °C), kauutem (40 %), 6osieM y rop-
ni (30 %), yTpyAHEHUM HOCOBUM JMXaHHSM i HEXUTEM
(20 %) [6, 10, 18]. JTJaGopaTopHi HOCTiIXKEHHS IEMOHCTPY-
I0Th PICT MapKepiB aKTMBHOCTI 3arajibHOTO Tpolecy —
C-peakTUBHMI OIJIOK i TTPOKAJIBIIUTOHIH Ha TJi BiKOBOI
HOopMU (epMeHTIB 1uToNizy (anaHiHaMiHOTpaHchepasa
(AnAT), acmapratamiHorpaHcdepasa (AcAT), kpeaTuH-
docpokinaza (KDK)) i HeraTMBHUX pe3yJIETaTiB Bipyco-
JIOTIYHOTO IocCimkeHHs BipyciB rpuity A i B [10]. Pazom
3 TUM KOpOHaBipycHa iH(eKIlid MOXe acoliloBaTHCS 3
racTPOIHTECTUHAIIBHUMU PO3JIalaMU, HapOCTAIOUOIO JIU-
XaJIbHOIO HEAOCTATHICTIO, IIOKOM i HUPKOBOIO HEI0CTaT-
HicTI0, KoaryJjomnarieio [18].

[TpoTe KIiHiKa HecnpaBXHbOrO Kpyny (iHcripaTopHa
3alIMIIIKa, «raBKalYMii» Kallledb, OCUTLIICTb TOJIOCY) MOXe
MaHiecTyBaTn B HiTeill 3a yMOBU iH(iKyBaHHSI IITAMOM
Omicron. BiH 3Mir BUTICHUTH 3 €TiOJIOTIYHOI CTPYKTYpHU
HECTIPaBXHbOTO KPYIMy TaKi 30yIHUKM, SIK: aJeHOBIpyC
(AdV), Bipyc rpuny A i B (IFV), A/B, Bipyc maparpumy
(PIV) 1/2/3/4, moncekuii puHoBipyc (HRV), mroncbkuii
6okasipyc (HBoV), koponaBipyc mramy (CoV) 229E/
NL63/0C43, entepoBipyc (HEV), MertamHeBMOBipycC
(MPYV), pecnipatopHo-cuHiuurtiansuuit Bipyc (RSV), a
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inenTudikanis Omicron SARS-CoV-2 carae nonan 90 %.
Kitinika GpoHXioJliTy i1 KOH'IOHKTUBITY OyJja onucaHa B
TUATUHU APYTOTO MiBPivYYs XUTTS TaKOX 3 BEpU(PiKOBAHUM
mwrtamMmoM Omicron [11].

Otxe, KOpoHaBipycHa iHGeKIis B IiTeil MOXe MaHi-
decTyBaTH KJIiHIKOIO TOCTPOTO PECIipaTOPHOTO 3aXBO-
pIOBaHHSI 3 KaTapaJlbHUMM TIpOsiBAMU 1 TinepTepmieto,
HECITpaBXHiIM KpyrnoMm, OpOHXiOJIiTOM, KOH IOHKTUBITOM
a00 MaTu OE3CMMIITOMHUI TIepeOir i cepemHbOl TSKKOCTI
pecITipaTOpHi MPOSIBU ITOPIBHSIHO 3 JOPOCINMU a00 K, BU-
XOJSIYM 13 MAaTOreHETUYHUX JIAHOK 3aXBOPIOBAHHS, TMPO-
sapagTucst multisystem inflammatory syndrome in children
(MIS-C).

Binacne MIS-C — cUMIITOMOKOMILIEKC, SIKUA 3a3BU-
yail acouiroBaBcs i3 XxBopoboro KaBacaki yu CMCTEMHUM
BAaCKYJIiTOM, TOKCUYHUM ILIOKOM YU MiOKapAUTOM, LIUTO-
KiHOBMIA IITOPM CTaB 03HAKOIO TSKKO1 KOPOHABIPYCHOI iH-
ekuii B giTeit, MpoTe 3i CIpUATIMBUMUI Hacainkamu [12].
Kniniunumu natepHamu MIS-C, adinboBaHoro 3 kopoHa-
BipycHO0 iH(eKIli€lo, OyIu racTpOiHTeCTUHAIbHI CUMII-
TOMHU, TIEPEBaXHO 3 a0HOMiHAILHUM O0JIeM, OJIFOBAHHSIM,
Jiape€lo, TilepTepMi€lo, KapaioBacKy/ISIpHI — TaxiKapis,
TITOTeH3is1, Koyarc, MiOKapauT, 3HIDKeHHST (pakilii Bu-
KMy JIiBOTO IIUTYHOYKA, i pecripaTopHi — CUMIITOMM 3a-
XBOPIOBAHHS BEPXHiX OUXAJbHMX IUISIXiB, 3aAuIlIKa, iH-
¢inbTpaTUBHI 3MiHU B JiereHsIX. TakoxX diarHOCTYyBaJIuCs
HaCJIiAKU TPOMOOTUYHUX YCKIAaAHEHb, TaKi sIK iH(papKT ce-
JIE3iHKW 1 KPOBOBWJIMB Y FOJIOBHUIA MO30K. JlabopaTopHO
BU3HAYaJIMCsSI MapKepy 3amnajibHoi peakiii: C-peakKTUBHUI
OiI0K, (epUTHH, IHTEPIEAKIH-6, TEHKOLUTO3, JTiMMOLM-
TOTICHisI, BOAHOYAC TPOMOOILUTU OYJIM Yy MeXax BiKOBOI
HopMHU, a MapKepu Koaryssuii (D-agumep i ¢hiOpuHoreH),
TPOMOHIHMA ¥ MO3KOBHUM HATPiilypeTUUHUI HEHPOIISTITUL
Oynu 3HaYHO migBuIeHuMH [13—15].

3aranom nepie nosimoMieHHs mpo MIS-C, narosa-
He kBiTHeM 2020 poKy, onpuiogHeHe OpUTaHChKUMU (a-
XiBLUSIMHM, a 3roJoM cxoxXi BimoMocTi Hamiimu i3 CILA,
®pamniiii [16, 17]. CHibHOI XapaKTepPUCTUKO BUSIBUBCS
TepMiH MaHidecTauii B1acHe MIS-C, a 1e Big 2-ro 10 5-ro
THKHSI Tiepebiry KopoHaBipyCHOI iH(eKIlil, Oiibliie Toro,
OJIM3bKO TPHOX UBEPTEW BUITAIKIB Bi3HAYAIMCSI CEPOIIO-
3UTUBHUM TeCTOM Ha aHTuTiIa 10 SARS-CoV-2 [16]. Xa-
pakTepHUMM O3HaKaMu OyJu TOCTiliHa JIMXOMaHKa, CUC-
TeMHe Tirnep3arnajaeHHs, IIJTYHKOBO-KUIIKOBI CUMITOMU
(6inb y >XMBOTI, OIIOBaHHS, miapes), 3MiHM IIKIipH i CIIM30-
BUX (BUCHUIIAHHS, KOH IOHKTUBIT), TOJIOBHUI OiJ1b 00 cep-
nesa aucdyHkitis. Ockinpku B 6aratbox niteit COVID-19
nepebdirae 0e3CMMITOMHO a00 3 JISTKUMU CHUMIITOMaMU,
po3BuTOK MIS-C MoxXe BUIATUCSI paliTOBUM i HecIoaiBa-
Hum [16, 18].

3ramylouu BiaacHe xBopoOy Kasacaki, citij 3a3HAYUTH,
110 OJTHOCTAWHOCTI IIO/I0 €TiOJOril 3aXBOPIOBaHH 1 BiKYy
MNalLi€HTIB HEMaE, MPOTE BiACTIAKOBYETbCS TEHICHLISI 10
MaHidecTallii TAKOro 3aXBOPIOBAHHS B pAHHBOMY i ITepe-
TOIIKiTbHOMY Billi, a came: 50 % BUTAAKIB TiaTHOCTYETHCS
y Bili 10 2 pokiB Ta 80 % — y Billi MOJIOAIIE 32 5 POKIB,
3 IIPUKMETHOIO 3MMOBO-BECHSIHOIO CE30HHICTIO i Bepudi-
Kalli€lo BipyCHOTO PeCIlipaTOPHOTO 30yIHMKA B MeXKax Bif
9 10 42 %. Tak, OyJ0 BUSIBJIEHO B IIOHAJ YBEPTi BUITAIKIB
pUHOBIpYC i/abo eHTepoBipyc (28 %), naparpun —y 8,7 %,

pecnipaTopHO-CUHIIMTIaIbHUI Bipyc, Bipyc IpuIly, ane-
HOBIipyc i Jroackkuit KopoHasipyc (mramu 229E, HKUI,
NL63, OC43) — y meH1e Hix 5 % Bumnazkis [19].

BomHouac 1ikaBuMH € gaHi 3 ipaHcbKoi mpoBiHLii Map-
ci Bocenu 2020 poky, ne OyJ1 3aI0KyMeHTOBaHi CUMIITOMU
3aTsKHOI KopoHaBipycHoi iHdex1lii (long COVID) y niteit
i MIUTITKIB, SIKi IOHAWMEHIIIe 3a 3 MiCsI1Ii MMic/Is 3aBepIleH-
HS CTalliOHAPHOTO JIiIKyBaHHS CKapXXIJIUCSI Ha BTOMy — 12
21 %), 3amumky — 7 (12 %), HerepeHOCUMICTh (PiIZUIHUX
HaBaHTaxeHb — 7 (12 %), cnabkicts — 6 (10 %) i TSIKKiCTB
nipu xoabdi — 5 (9 %) oci6. OTXe, 1116 OMTHUM KJIiHIYHUM
BapiaHTOM KOPOHaBipyCHOI iH(eKIIil MOxKe OyTH 3aTSKHUM
nepedir 3aXBOpIOBaHHS i3 CMMITOMaMU 3 OOKY KiCTKOBO-
M’s130BoTO amnapary [20].

BpaxoBytour MOIIMPEeHiCTh Ta €Ti0JOTiYHe pi3HOMAHIT-
TsI ypaXkeHb KiCTKOBO-M’SI30BOTO arapaty B JiTeii, cKapru
Ha KyJIbraBiCTh, OOMEKEHHSI PyXiB Y KiHIIiBKaX, OOIIOUiCTh
npu Gi3MYHOMY HaBaHTaXXEHHI B KYJIbIIIOBUX, KOJiHHUX,
3aI’SICTHUX Cyrjo0ax i HeBUpaxkeHUil cyOodeOpuiiTeT €
aKTyaJIbHUMU 1 BaXKJIMBUMH UIST OTUdepeHIiaIbHO-Iia-
THOCTUYHOTO TIONIyKY. Taki cKapru MOXyTb BUHUKATU
CIMIOHTAHHO, Ha TMEePLIUi TOTIJIsI, MPOTe MPU JAeTaTbHOMY
BUBUEHHI aHaMHe3y XBOpPOOM 3a3BUYali BUSBJISIIOTHCS AaHi
Ipo mepeHeceHe iH(eKIliliHe 3aXBOPIOBAHHS BIPOIOBX
2—3 THXKHIB 10 MaHiecTalii ypaxkeHHsI KiCTKOBOI CHC-
TE€MM, IO CBITYMTb HA KOPUCTb PO3BUTKY PEAKTUBHOTO
aptputy. [Ipu 101aTKOBOMY YJIBTPa3ByKOBOMY OOCTEXKEH-
Hi Cyro6iB BUSIBISIETECS BHYTPILIHBOCYTJIOOOBUM BUITIT
[21-23].

Y uinomy cyrno60oBuii CHHAPOM Y IiTelt moTpedye Bu-
KJIIOUEHHSI CUCTEMHUX 3aXBOPIOBaHb CITOJIyYHOI TKAHWUHU
i peakKTUBHOTO apTpuTy ImoHalMmeHIne. Ciim 3a3HAYMTH,
110 KOpOHaBipycHa iH(MeKIIis 30aTHa aKTUBYBAaTU LIMTOKI-
HH, SIKi € TAPTETHUMM Y CXeMaX JiKyBaHHS peBMAaTOiTHOTO
aptputy. OCKiIbKI KOPOHAaBipyc 11l HEe BBAaXKAETHCS TPU-
repoM pPEeBMATOIMHOTO apTPuUTy, L MOAIOHICTH MpuUBeJa
1o migo3pu, 1o COVID-19 moxe 06ytu hakTopom pusuky
o0 MaHidecTallii peBMaToinHoOro aptTpury [24].

PeaktuBHuii aptput (PA) — 116 acenTuyHMii 3anaib-
HUII apTpUT, MOB’SI3aHUI 3 iHQEKIiIHHUMM 3aXBOPIOBaH-
HSIMM 11 adilbOBaHMIA i3 3araibHOIO KJIiHIYHOKO KapTUHOIO
nepebiry xBopoou. KiiHiko-ymaboparopHuit mosiMopdizm
iH(eKII T YCKITaHIOE NiarHOCTUKY i1 BUSIBJICHHSI PeaKTUB-
HOTO apTpUTY, 110 HEMUHYYE MOXE MPUBECTU IO XPOHIU-
HUX JECTPYKTUBHHMX 3aXBOPIOBAaHb CYIJIO0IB [25].

AHaJi3youn KJIiHiYHiI BUIaAKX KOPOHABIpyCHOI XBO-
poOu B fiTeli, DI BUCHOBKY, 110 YpaxKeHHsI HEpBOBOI1
CHCTEMMU € HE YACTUM, a HEBPOJIOTiUYHA CUMIITOMATHKA HE
Mae creur@iyHuX MpOosBiB, pa30oM 3 TUM iCHYE BipOTif-
HICTb PO3BUTKY JIETAJIBHOTO KiHILISI, OCOOJMBO 3a YMOBU
PaHHBOTO BiKY TUTMHU H KOMOpPOimHOro craHy (Timok-
CUYHO-illleMiyHa eHledanonarisi, HelipoJaereHepaTUBHi
3axBoptoBaHHs) a60 MIS-C. CneuungiuyHa HeBpoJioriyHa
cuMMTOMAaThKa (Ha KINTAJIT aHOCMii, Miairii, jeraprii,
CYIIOM) € PilIKiCTIO, TPOTE TOJOBHUI OiJIb € 3BUYANHOIO
3arajJibHOIO CKaprow MaJeHbKUX MaIli€HTIB 3 KOPOHaBi-
pycHoio xBopoboro. Illogo manux HelipoBi3yami3alii, TO
IiarHOCTYBAJOCSl 3HMIKEHHS IIUJIBHOCTI MO30JMCTOTO
TiJa ¥ Oa3ajlbHUX TAaHIJIiB Maiixke B TPETUHi BUIIAAKIiB,
nudgy3Ha BTpaTa cipoi pe4yoBUHU — Y UBepTi ¥l nudys-
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HE BUTOHYEHHSI NMEPUBEHTPUKYJISIPHOI 0i0i peYOBUHU
BHACJIiIOK HEWpPOJEreHepaTUBHOTO 3aXBOPIOBAHHSA — Y
12,5 % [26].

ABTOPM OJHOTO AOCJIIXEHHS MOPIBHSIM OCOOJIMBOC-
Ti MaHidecTallil HeBPOJOTriYHOI CUMNTOMATUKK B IiTeil i3
COVID-19 (95 oci6) i MIS-C (27 oci6). ITopymieHHs cBi-
JIOMOCTI JiarHocTyBanoch y 67,4 1 70 % nauieHTiB Bigmo-
BiIHO, ToJIOBHMI 6i1b — Yy 18,9 % i cynomu — y 16,8 %
oci6 3 COVID-19. Takox y 1t rpymi y TpbOX Malli€eHTiB
OyB IiaTHOCTOBAaHUI apTepiaIbHUI iIIeMiTHUI iHCYJIBT i B
OIHOTO MAallieHTa JiarHOCTOBaHO cuHIpoM [iena — bappe
(CT'B). ¥ rpymi mauienTis 3 MIS-C niputausao 20 % manu
3MiHM MoBeaiHKu Ta 1me 20 % — BiAXWJIEHHS HACTPOIO.
3arajioM HEBpOJIOTIYHI CMMIITOMM Ta O3HAKU OyJIM JyXe
HEOJHOPIIHMMU, a MOPYILIEHHS CBiIOMOCTI 3aJIMIIAIOCS
HalyacTillMM MPOSIBOM Yy Mali€HTiB 000X rpyn. ABTOpU
HAaroJIOLIYIOTh Ha BaXKJIMBOCTI BpaXyBaHHSI MICUXiaTPUIHUX
cumrnroMiB y aiteit 3 COVID-19 i/a6o MIS-C i ycknan-
HeHb, TaKuX SIK imemiyHuii iHcyawr i CI'B [27].

OcobimBe Micle B KJIiHiYHIiT MaHidecTallil KOpoHa-
BipyCHOI XBOpPOOU ITOCiZa€e HMPKOBA CUMIITOMATHKA, IO
3YMOBJICHO MaTOT€HETUYHUMU OCOOJIMBOCTSIMU PO3BUTKY
BJlIacHe iH(EKIiIHOTO 3aXBOPIOBAaHHS Ta MOPQOJIOTi€l0
HedpoHa i YalllKoBO-MMCKOBOTO anapaTy HUpKu. OCKilb-
ku ekcrpecis 6iika ACE2 nocuth BUcoKa B KJIITMHAX HUAP-
KOBMX KaHaJbLiB (MOJOUMTAX i KIITUHAX MPOKCUMaTbHUX
MNpsIMUX KaHabIIiB), 1€ TMOTCHIiHI TapreTHi KIITUHU
1151 KopoHaBipycy [28]. Taka ocoOiIuBICTh € NPiOHUIICIO B
naToreHe3i KOBITHOTO ypaxkeHHsI HUPOK, 10 MOXE Tpu-
BOJWTHU JIO JIETAJIbHUX HACHiIKiB. 3arajioM MOIIMPEHICTh
HUPKOBUX MPOSIBiB KOpOHaBipycHOI iH(deKIIii B fiTelt cTa-
HoBUTH 13,9 % [29]. BnacHe B MOpOCIMX YacTOTa TaKUX
ronitt 6inbima (Bix 5,1 mo 29 %), OCKiNbKY iCHYE CYITyTHS
apTepiaJibHa TillepPTeH3is, LYKPOBUI miabeT 4YM XpOHIYHi
xBopobu Hupok [30]. [IpoTe i1 y miTeit qaHi Tpo ypaxkKeHHs
HUPOK KOPOHABIPYCHOIO iH(EKIIi€I0 Pi3HATbCI — Bid 3 i3
238 (1,2 %) 3a yMOBM BUpPaKeHUX IaCTPOIiHTECTUHATBHUX
MPOSIBiB, 1110 CIPUYMHSIIOTH TSXKKUI CTYMiHb 3HEBOJHEH -
Hs1, 10 50 % BUITAIKIB Yy HiTe 3 TSIKKUM ITepebiroMm Kopo-
HaBipycHOI iH(MeKIIil 3 TMXaIbHOIO HEIOCTATHICTIO i HABITh
MIS-C [28]. BaxyinBUMU JJAHKaAMU TTaTOTeHE3Y ypaskeHHsI
HUPOK, OKPiM BipyCHOI TPOITHOCTI, € EHIOTeliajIbHa JUC-
GyHKILisI, cTaH TeMOAMHAMIKU i aKTUBHICTH 3aIajJbHOTO
Mpoliecy.

Buxonsuu 3 maToreHeTUYHUX JJAHOK YPaXKeHHSI HUPOK
pY KOPOHABIPYCHill XBOpOOi, MOXXKEMO OUiKyBaTH Ha I10-
SIBY CEYOBOI'O CUHAPOMY B MALIIEHTIB 32 paxyHOK IOIIKO-
JKeHHST KaHaJbLIB i MOpYIIeHHsT KIyOOuKOBOI (ilbTpa-
11ii, a TaKOX 3MiHU B pe3yJbTaTax HUPKOBUX Mpob. Tax,
y mauieHTiB (ikcyBanacs nporeinypis — 27 % BUMAanKiB,
1[0 MaJIa TEHAEHILIIIO A0 JIETKOTO CTYNEHS, a TAKOX BUSB-
JISUTM TIBUIIIEHUI piBEHb a30Ty CEYOBUHU i KpeaTUHiHY
B cupoBaTtii KpoBi — y 19 %. JlogaTkoBi Bidyasizyiodi Me-
TOAW JOCHIIKEHHSI BKa3yBaJld Ha 3aMajJieHHsS MapeHXiMu
HUpPOK [31].

BonmHouac motpiOHO po3yMiTH, 110 KJIiHiYHa MaHidec-
Tallisl KOPOHABIPYCHOI XBOPOOU € 3aIeKHOIO Bill CyIyT-
HBOI MATOJIOril, OTXe, Iepedir XBOpoOU B LILJIOMY BaXKKO
TOYHO Tiependauntu. Y 44 % niteit mopyd 3 KOpoHaBipyc-
HOIO iH(}EKIIi€0 BUSBISIOCSI CYIyTHE 3aXBOPIOBAHHSI:

nereHeBe (16 %), nutyHkoBo-kumikose (11 %), HeBposO-
rive (11 %), a acTMa, IIyKpOBMii HiabeT Ta OXUPIHHS €
MPEeIUKTOPAMU TSKKOTO Tepediry KOpoHaBipyCHOI XBO-
pobwu [32].

[IposiBu KOpoHaBipycHOI iH(eKILiT 3 00Ky HITYHKOBO-
KHUIIIKOBOTO TPAKTy HE 30BCiM MAaTOrHOMOHIUHi, 4acTo ix
MOXYTb PO3LIHIOBATHU K iHTOKCUKALIIMHUI CUHIPOM, IIIO
MOXe TIPU3BECTH 10 MTOMUJKHU B AUdepeHIiaibHOMY T10-
LYKy ¥ 3aTpUMKU y BUOOpi cTparerii jJikyBaHHs. [IpoTe
€HIOCKOITIYHI METOOM MOCJiIKEHHSI BUSBISIIOTH JTiMdO-
LIUTApHy iHQIIBTpalilo CIM30BOi CTpaBOXOAy i JiMdo-
LIMTApHO-TUIa3MaTUYHY — Yy UUIYHKY, JBaHAAUSTUIIATIN
kui [33].

OTXe, KOpOHaBipycHa XBOpoOa B AMTSYIl OISl
XapaKTePU3YETHCS MOTIMOPGHOI KIIiHIYHOIO KapTUHOIO,
3yYMOBJIEHOIO €TiOJIOTIYHUMM OCOOJIUBOCTSIMU Bipycy I ma-
TOTeHETUYHUMU MeXaHi3MaMU PO3BUTKY.

Besnocepenniii BIiuB Ha MaHidecTallilo 3aXBOpIo-
BaHHSI MalOTh OCOOJMBOCTI aKTUBAllil iIMyHHOI BiIIOBii B
Iepioai HOBOHAPOMKEHOCTI i TPyAHOMY Billi, a TAKOX €KC-
Mpeciss pelenTopiB aHTiOTEH3MHIIEPETBOPIOIOYOTo (ep-
MEHTY 2 Ha KJIiTUHAX TapreTHUX OpraHiB (pecIipaTopHUiA
i IIUTyHKOBO-KMIIKOBUI TPakT), III0 Ma€ TEHIEHIIIO 0
3POCTaHHS ITiJ BIUIMBOM JIiKyBaHHS TiMePTOHIYHOI XBOPO-
6u iHricitopamu AII® i 6nokatopamu AIID y gopociux,
IUUISI TTIOpiBHSIHHSA [34].

Pa3zoM 3 TUM MeHIIli MOKA3HUKMU JUTSIYOI JeTaabHOC-
Ti, CHPUYMHEHOI KOPOHAaBipyCHOIO XBOPOOOIO, HE MAaIOTh
3HIKYBATU KJIIHIYHY HAaCTOPOXEHICTh, OCOOJIMBO JIiKapiB
MEePBUHHOTO KOHTAKTy — CiMEWHMX JIiKapiB i 3arajibHOI
npakTuku. [1inm ocobaMBuM criocTepekeHHSIM TTIOBUHHI Tie-
pedyBaTu AiTH 3 OOTSKEHUM MepUHATATbHUM aHAMHE30M,
HEIOHOIIEeHi, TiTh 3 KOMOPOiIHOIO ITaTOJIOTIEO.

IIepcieKTHBH MOAAIBIIMX JOCiIZKEHb 10JISTal0Th:

1) y BUBUEHHi i1 y3araJbHeHHI KJIiHIYHUX JaHUX KOPO-
HaBipyCHOI XBOPOOU B NiTel 17151 aganTailii fudepeHitiaib-
HO-JiarHOCTUYHOTO IMOIIYKY HaTOrHOMOHIYHMX KJIiHIYHUX
MapKepiB TSLKKOro Tepediry i ycKiaaaHeHb y KOBia-Tialli-
€HTIB;

2) HaKOMWYEHHI Ta aHalli3i JaHUX KaTaMHECTUYHOIO
CIIOCTEPEXKEHHSI 3a TiThbMU 3 KOPOHABipyCHOIO XBOPOOOIO.
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Clinical variants of the coronavirus disease in children
(review of literature)

Abstract. The problem of coronavirus disease (COVID) requires
further study and generalization because the pathogenetic mecha-
nisms are not fully elucidated, and the clinical data are varied.
Therefore, it is necessary to accumulate data about the features of
coronavirus disease in patients of different age groups in order to
enrich the clinical experience. The treatment and diagnosis out-
comes were used to make a conclusion about clinical manifesta-
tion in pediatric COVID patients. The data were extracted using
PubMed/MEDLINE and Google Scholar databases. Generally,
important components of coronavirus disease pathogenesis are vi-
ral tropism for cell host, cytokine storm, endothelial dysfunction,
hemodynamic instability, and dehydration. These pathogenic ways
lead to multiorgan injury, so clinical signs of coronavirus infec-
tion might be different. It depends on a system that suffers from
coronavirus. However, pediatric COVID infection can be mild
with respiratory signs, or it can be a multisystem inflammatory syn-

drome. On the other hand, there are typically laboratory features
of coronavirus disease, including a significant rise in inflammatory
and coagulation markers such as C-reactive protein, procalcito-
nin, fibrinogen and D-dimer. Moreover, coronavirus has displaced
other expected etiological factors of some acute upper and lower
respiratory tract infections and caused acute stenosis laryngitis,
bronchiolitis, or pneumonia. Interestingly, coronavirus might be a
cause of Kawasaki disease, therefore, physicians should pay atten-
tion to all clinical and laboratory signs in children in order to make
a clear decision about diagnosis and treatment. The benefits of this
study consist in presentation of pediatric COVID features. Modern
knowledge will allow to choose necessary diagnostic test in time.
General practitioners will be able to refer the patients to hospital
before complication arise.

Keywords: coronavirus disease; children; treatment and diagno-
sis outcomes; review
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AHIMPOBCHKNM AEPIKABHUN MEANYHNA YHIBEPCUTET, M. AHIMNPO, YKpaiHO

Peryaquiga mikpoPHK 3a Aoonomoroto
NPOAYKTIB XOPYYBOHHS.
YacTtuHa 2. MpoAYKTU XOPYYBOHHS
TBAPUHHOTIO MOXOAKEHHS

Pesiome. Y uayxosomy oens0i nasedeno mexanizmu pecyaauii 6ionoeiunux npoyecie opeanizmy aodunu mikpoPHK 3a
00noM02010 NPOOYKMi6 Xap4y8aHnHs, a came NPOOYKmMie Xap4y8aHnHs meapunHo2o noxoodcens. /i Hanucanna cmam-
mi 30ilicHI08a8cs nouwyk ingopmauii 3 ukopucmannam 6az danux Scopus, Web of Science, MedLine, PubMed, Google
Scholar, EMBASE, Global Health, The Cochrane Library. Bidomo, wo moaekyau mikpoPHK monoka 36epiearoms 6io-
A02IUHY AKMUBHICMb Y MPAGHOMY MPAKMI NPOMAOM MPUBAN020 Yacy, A0CAAIOMYb CAU3080i 000N0HKU KUWEHHUKA U
NPOHUKAIOMb Y GHYMPIWHIL KOHMUHYYM opeanizmy. 3aznauero, ujo  epyonomy moaouyi mikpoPHK nepesadxcro 3na-
X0051MbCsl 8 eKCMPaUeNtoNapHUX 8e3UKYNaX, AKI € CUCHAN0COMAMU, W0 0NOCepedKo8yoms eppeKmueHicms MoaeKyAsap-
HOI KomyHikayii minc mamip’ro ma ii oumunoro. byao nokasauo, wo epyone moaroko micmumse 6ausvko 1400 pizHux
mikpoPHK, Ginvuwicms axux 3naxodsmoucs é ekzocomax. Y mabauyi Haeooamoucs dari npo me, ujo emicm mikpoPHK
Y epyOHOMY MOAOYI 3MIHOEMbCA NPOMAOM NICAN010206020 nepiody. Haykoeui esadicatoms, ujo éeauxa Kinbkicmo
mikpoPHK micmumucs Ky cupomy Kopog auomy mMoaoui, max i 6 KOMEepUIUHUX MOAOUHUX NPOOYKMAX XAPHYEAHHS.
lImyuni monouni cymiwi € mixpoPHK-deivumnumu morounumu npooykmamu xapuyeants. Aemopu Hagoosms Oaui,
wo deghiyum miR- 148a acouyiiiosanuii 3 po36umKom maxkux namoa02iMHUX npoyecie eenamobiriapHoi cucmemi, K 3a-
nanenHs, Qibpo3 neuinku, KanyepoeeHes i NopyuieHHs 1inionoeo o0ominy. Ilokasano, wio m’sacHi npodykmu micmsams ge-
auki oocsieu piznomanimuux mikpo PHK, sxi moycyms 36epieamu (hyHKYioHAAbHY GKMUBHICMb HABIMb NICAST MEPMIUHOT
00pooxu. Omoice, y 6cebiuHoMYy 02150i 3 BUKOPUCMAHHAM HOGIMHIX IHPOPMAUILIHUX NOWYK08UX 6a3 0aHUX 6CMAHO8-
NI€HO: Y CYMACHIT HAYKOBIU Aimepamypi asmopu 8i03Ha4aroms 20pU30HMAaNbHe NepeMillieHHs 810 MEApuH 00 OP2AHI3MY
NH00unY yucaeHHux monexkys mikpoPHK. Ocnosnum npodykmom xapuyeauts, wo ionosnioe degpiyum mikpoPHK, €
monoko. Ipyone monoxo micmumo mPHK, mikpoPHK i 6e3aiu inwux akmuenux cyocmanuyiii. Bueodosysanus dimeii
WMYYHUMU MOAOHHUMU CYMIlamu npu3eooums 00 eupaiceHoeo degivumy ex3oeennux mikpoPHK. 3mina cmpykmypu
MPAHCKPURMOMY AHOOUHU 00YMOBACHA BICUBAHHAM M ACHUX NPOJYKMI8.

Kirouosi ciioBa: mikpoPHK; epyone moaoko; Kopos aue Moa0KO; wmyHuri MOAOUHI cyMmiuii; M aco; 02aa0

MPOAYKTU XQPYYBOHHSI TBOPUHHOTO

Bcrtyn

Cepi€lo pi3HOMaHITHUX 3a OU3aifHOM i MeTogaMu J10-
CJIIKeHHsT poOIT JOBeneHO, 1110 (YHKIIIOHATbHO aKTWBHI
MikpoPHK MoXyTh moTparuisiT B opraHi3m JIIOAWHU 3 TIPO-
JMYKTaMU Xap4yBaHHS TBAPUHHOTO TTOXOIKEHHST: 3 MOJIOKOM
[6,7, 26,27, 55], aitugmu [56], m’sicom [16] Ta iH. BctaHoB-
JIEHO TIPUCYTHICTh YMCICHHUX mieTmuHux MikpoPHK, 1o
He HaJieXaTh JIIOJICbKOMY OpraHi3my, y 528 pi3HUX JIIOACHKIX
OioJoriyHMX piguHaXx i 3pa3kax TKaHUH [14].

NOXOAXEeHH4A

Monoko

Mo70KO € OCHOBHMM MPOAYKTOM XapuyBaHHS, IO
BinHOBMOE nediuut MikpoPHK. Binsuricte MikpoPHK
MOJIOKa BKJTFOUEHO B €K30COMMU, IO JI03BOJISIE MOJIEKY/IaM
MikpoPHK 36epiratu GiosoriyHy aKTMBHICTb Y TPaBHOMY
TPaKTi MPOTSITOM TPUBAJIOTO Yacy, IOCIraTh CIM30BOi 000-
JIOHKU KMIIIeYHUKA W TMPOHMKATU Yy BHYTPIllIHi KOHTH-
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HyyM opraHismy [29, 36]. IlpumyckaioTs, 1o MikpoPHK
MOJIOKA MEPEBaKHO ITOIVIMHAIOTHCS Y BEPXHbOMY Bimmiii
TOHKOI KMIIKK [6]. B oprani3mi peunmienTa xenomiR mMo-
JIOKa MaloTh PEryJIlolouMii BIUIMB Ha YKUCJIEHHi 6i0JoriuHi
npouecu [20].

IpyAHEe MOAOKO

Y rpynHomy mosoui MikpoPHK mepeBaxkHo 3Haxo-
ISITBCS B EKCTpalleIIosIpHMX Be3uKynax (extracellular
vesicles — EV), gki € curHaiocomMaMu, IO OIIOCEPEI-
KOBYIOTb  €(PEKTHMBHICTb MOJIEKYJISIPHOI KOMYHiKalIil
Mix MaTip’ro Ta ii gutuHow [42, 65]. IlpucyrHicts EV y
rpyaHOMY MoJjioli Brepiue Oyjao BctaHoBieHo Charlotte
Admyre Ta cniBaBropamu [2] y 2007 poui. Excrpatenio-
JIApHI BE3UKYJM TpyaHoro Mosoka Mictatb MPHK, mi-
kpoPHK i 6e311i4 iHIIMX aKTUBHUX CYOCTaHLii, 1110 OepyTh
y4yacTb Y KOHTPOJIi Hal Pi3HOMAaHITHUMHU O0i0JIOTiYHUMU
npoliecamMu, y TOMY YHWCJIi HajJ aKTUBHICTIO OiOCHMHTE3Y
amiHoaumwi-TPHK, oOMiHy rtoKo3u, rajlakTo3u, KUPHUX
KUCJIOT Touo [34]. ¥V KilbKOX MOCHiIKEHHSX, TPUCBSI-
yeHnXx BuBYeHHIO MiKpoPHK y rpymnomy mosmoii, Oyio
MPOAEMOHCTPOBAHO, 1110 TPYAHE MOJIOKO MICTUTh OJU3bKO
1400 pizaux mikpoPHK, OinblnicTh SIKMX 3HAXOOSTHCS B
ek3ocomax [3, 4, 31, 45, 58, 67].

B opurinanbHoMy pocnimkeHHi Mercedes Rubio Ta
cniBaBTopu [50] MpoaeMOHCTPYBaJIM, IO I'PyIHE MOJOKO
mictuth 1182 MikpoPHK, 12 084 izomepu i 1053 iHmmx
manux Hekonyrounx PHK (miPHK, TPHK, MiPHK, marni
snepueBi PHK). IlpuyomMy rpymHe MoJioKo i cupoBaTKa
KPOBi KOXHOI OOCTEXEHOI XapaKTepU3YEThCS PiZHUMU
npodinsimMu Manux Hekoayrouux PHK — 308 mikpoPHK,
1790 izomepin i 778 miPHK, TPHK, MiPHK, mani snepuesi
PHK BiporizmHo Bigpi3HSIOThCS 32 KOHLIEHTPALIE€IO B JaHUX
OionoriuHux pimuHax [50].

Crpyktypa TpanckpuntoMmy MikpoPHK B ex3ocomax
TPYAHOIO MOJIOKA XapaKTepU3YEThCSI HEPiBHOMIipHICTIO
po3mnoaiay mpeacTaBHULTBA pisHux MikpoPHK: necsatb
MikpoPHK craHoBiste 62—70 % Bin 3araibHOl KiTbKOCTI
Bcix MikpoPHK, BusiBieHux y rpynHomy moJtoni xiHok. Ha

BMicT miR-148a-3p mpumnanae 35,45 % Bia 3aranbHOT Killb-
kocrti Bcix MmikpoPHK [50, 51, 67]. MikpoPHK miR-148a
Oe3rnocepeIHbO O6epe yJyacTb Y MOCTTPAHCKPUIILIIIHIN pe-
TYJISILT Ta eKCIpecii HyKJIeapHOro perernTopa cimeiicTna 1
(nuclear receptor subfamily 1 group I member 2/pregnane
X receptor — NRI1I2/PXR) y renaroiutax [54]. ¥V Toit
ke yac miR-148a-omocepeaKkoBaHe 3HUKEHHST €KCITpecil
NRI1I2 mpusBomuTh 00 MOPYIIEHHS €KCKpelii KOBUHUX
KHUCJIOT i pO3BUTKY XoJiectasy [49]. Tomy npu mpupogHoMy
BUTOJIOBYBaHHI HEOOXiIHO BpaxoOBYBaTU OOCST TPYIHOTO
MOJIOKa, OCOOJIMBO B JIiTeH 3 XOJIECTAaTUYHUMMU SIBUIIIAMU,
OCKIiJIbKM HamIuiIoK miR-148a Moxke mpusBecTd 10 po3-
BUTKY BHYTPIllIHBOIIEYiHKOBOT'O X0secTtasy [66].

LlikaBo i Te, 110 BUCOKUIA piBeHb neskux MikpoPHK
(miR-148a, miR-30a, let-7a, let-7b i let-7f) xapakrepHuii
JIJISI MOJIOKA OiJTBIIIOCTI BUIIB CcaBlIiB (CBUHE, KOPIB, Iy~
piB) [51].

[IpencraBHunrBo MikpoPHK y rpynHomy Mool 3mi-
HIOETHCS MPOTSITOM MICJISITIONOTOBOTO Mepioay (tad. 1).

3 necatu Haitbinb npeacraBieHux MikpoPHK rpyn-
HOTO MOJIOKA, 110 CEKPETYETHCS Yepe3 TPU MICSI Ticist
moJioriB, yotupu MikpoPHK (miR-30b-5p, miR-148a-
3p, miR-182-5p i miR-200a-3p) — ue mikpoPHK, sxi
OepyTh aKTUBHY Y4YacTb Yy peryJsilii aKTMBHOCTI 3ama-
JIeHHs1 Ta iMyHHOI Bimmoimi. Tak, miR-30b-5p Bukmu-
Kae iMmyHocynpecito, miR-182-5p iHmykye mpomykiito
IL-2 i cnpusie aktuBHOCTI T-KJiTMHHOI Biamosimi, miR-
200a-3p acolilo€eTbCS 3 PO3BUTKOM JiMboMU XOIKKi-
Ha. MikpoPHK miR-148a-3p mnpurnHiuye ekcripecito:
1) TGFB-innykoBaHoro (akropa romeobokc 2 (TGFB
induced factor homeobox 2 — TGIF2), skuii Hanekcrpe-
CYETBCST TIPU paKy SIEYHMKA; 2) HYKIEapHOTO perenTopa
NRI112, akuii € pakTOpOM TPAaHCKPUIILIii, IIIO PETYIIOE iH-
IYKOBaHY €KCIIPECilo TPaHCIIOPTEPIB i (PepMEHTIB, 1110 Me-
TaboIi3y10Th KceHoobiotuku; 3) JJHK-meTunrpanchepazu
3b (DNMT3B), ska 3miiicHioe MetumoBanHs JIHK Ha
paHHilt cranii emOpioreHe3y. IHmi MikpoPHK mnepioi
JIECSITKM TaKOX € Oi0JIOriYyHO 3HAUYIIMMU MOJIEKYJaMU.
Hanpuknan, miR-29a-3p, B3aemonitoun 3 MPHK TFN-y,

Tabnuys 1. Xapaktepuctuka npoginto cybnonynsuivi MikpoPHK, siki Hari6inbwe npencraeneHi
B rpyAHOMY MOJIOLi B Mic/1s9r10/1I0roBomMy nepiogi

Yac nicnsa MikpoPHK 3 Hai6inblwiunm npeacTaBHULTBOM [ocnipxyBaHa ¢ppakuia fxepeno
nosnoris y FpyAHOMY MoJIOLi rPyAHOro MOJIOKa P
2479 romuiy | MiR-200b-3p, miR-30a-5p, miR-200a-3p, miR-200c-3p, mgoﬁc’;(;iﬁﬁﬁi”;ﬁmx (50]
A miR-146b-5p, miR-200a-5p, miR-30b-5p, miR-141-3p ya,
yNaMKiB MOJTIOYHOTO KUPY
miR-148a-3p, let-7a-5p, miR-200c¢-3p, miR-146b-5p,
6-12 TkHiB | let-7f-5p, miR-30d-5p, miR-103a-3p, let-7b-5p, let-7g-5p, | JlinigHa dpaKuia [45]
miR-21-5p (KiHKK PI3HUX ETHIYHUX rpyn)
miR-148a-3p, miR-30b-5p, let-7f-5p, miR-146b-5p, Monoko, 36arayeHe EV 3
2 micsaui miR-29a-3p, let-7a-5p, miR-141-3p, miR-182-5p, BUKOPUCTaAHHAM MeToay [67]
miR-200a-3p, miR-378-3p (KUTafgHKK) Exoquick
miR-148a-3p, miR-22-3p, miR-30d-5p, let-7b-5p, Monoko, 36arayeHe EV 3
3 micsaui miR-200a-3p, let-7a-5p, let-7f-5p, miR-146b-5p, BUKOPUCTaAHHAM MeToay [51]
miR-24-3p, miR-21-5p (HOpBE3bKI KiHKW) Exoquick
. . . . Monoko, no36aBneHe
B . . miR-92a-3p, miR-155-5p, miR-181a-5p, miR-181b-5p, - )
2-11MICAUIB | ot 7i.5p, miR-146b-5p, MiR-223-3p, MiR-17-5p (anoxku) | OOV KAITMH i BEAMKMX [31]
yNaMKiB MONOYHOTO KNPy
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npurHiuye Thl-acouiiioBaHy iMyHHY BiamnoBiab; miR-141-
3p Gepe y4acTh Y pO3BUTKY paKy TOBCTOI KUILIKK; miR-378-
3p Bimirpae BaxJvBY poJib Y MeTa00J1i3Mi KJIITUH MOJIOUHOT
3aimo3u; a miR-146b-5p momynroe aktuBHicTh NF-kB-
acolliiloBaHOTO CUTHaJIbHOTO Kackany; let-7f-1-5p i let-7f-
2-5p, let-7a-2-5p i let-7a-3-5p € KIIIOYOBUMU PETYISITOPA-
MM PO3BUTKY OpTraHiB i TKaHUH [67].

Y rpynHomy moutoni mictsitbest MikpoPHK sk sionunm,
TaK i pocnuH. Anna Lukasik ta criBaBropu [39, 40], mo-
crimkyoun MikpoPHK-TpanckpunTom y XiHOK yepe3 nBa
Mics1Ii MicJIs TTOJIOTiB, BCTAHOBMJIM HAasIBHICTh 35 xenomiR,
110 Hanexatb 10 25 ponuH MikpoPHK pocnun. Haiib6inbin
npencraBieHuMu TunaMu MikpoPHK pociaun y rpynHoMy
mouoni € ath-miR-166a, pab-miR-951, ptc-miR-472a i
bdi-miR-168. Brus mesakux pocauHanx MikpoPHK, 1o
BUSIBJISIIOTBCS Y TPYAHOMY MOJIOLL, HA MAaKpPOOPIaHi3M JIto-
JIIWHU TI01aHO B Ta0JI. 2.

BBaxaroTb, 1mo MikpoPHK rpynHoro mosioka matepi
PEryJIloI0Th TOCTTPAHCKPUIILIIIHY €KCIpecito TeHiB-Mi-
IIeHeH y KIITUHAX TUTSIYO0r0 OpraHi3My, i HacamIiepe erti-
Teliro TpaBHOro tpakrty. MikpoPHK rpymHoro moimoka €
OIHMM i3 KJIIOUOBUX (PAKTOPIB, 110 CIPUSIIOTH JO3PiBaHHIO
KMIIIeYHMKa i popMyBaHHIO MiKpoOioMy autuHM [S1].

V2022 poui min kepiBHULITBOM npodecopa OnekcaHapa
€preHoBuya AbaTtypona [1] OyJio BCTaHOBJIEHO, 1110 B TPy -
HOMY MOJIOILi MaTepiB HEIOHOIIEHUX HOBOHAPOIXKEHUX
KOHILIeHTpallist miR-155 Bullla MopiBHSIHO 3 TPYAHUM MO-
JIOKOM MaTepiB, JiTU SIKUX HAPOJUINCS BilMOBiIHO 10 OYi-
KyBaHOTO TepMiHy rectailii. ¥ cBoro yepry, MikpoPHK-155
€ TIpeICTaBHUKOM Ipynu miR, siki MaroTh 3HAUHUIA BILIUB
Ha cTaH iMyHHOI cuctemu. Bimomo, mo miR-155 € pery-
JISTOPOM aKTUBHOCTI 3arajibHoro mpoiiecy [41]. Takox y
IOCTiIKeHHI Bu3HaueHo, 1mo MikpoPHK-155 rpymHoro
MOJIOKA MaTepi CIIpUsIE eKCIIpecii hakTopa TpaHCKPUIILIil
FOXP3 (Forkhead Box P3), 1o, y cBoto uepry, Biporia-
HO TiABUIINYE piBeHb AudepeHuiiioBaHuX Treg-KIiTUH y
CJIM30BUX OOOJIOHKAX IIITYHKOBO-KHUIIIKOBOTO TPaKTYy, L0
CIpUsI€ MOCUEHHIO iMyHHOI TOJIEPOT€HHOCTI i1 TepelKo-
JKA€ PO3BUTKY 3aMalIbHOI peakilii B KUILIEYHUKY [1].

BuronoByBaHHS 1iTeil TPyIHUM MOJIOKOM Ha MEpLIOMY
POl >XMUTTS 3armo0ira€ po3BUTKY HYTPIEHT-acOLiliOBaHUX
3aXBOPIOBaHb MeUiHKu [32], i, AIMOBiIpHO, y LIbOMY ITPOTEK-
TUBHOMY BILJIMBi MOJIOKA HE OCTAHHIO POJIb Billirpa€ oroce-
penkoBaHa aist MikpoPHK, 1110 MicTSIThCS B MOJIOLI Matepi.

KopoB’ssye MOAOKO

Benuki kinbkocti MikpoPHK wmictarbest sk 'y cupo-
My KOpoB’ssaomy MmoJomi [12, 48], Tak i B KOMepLiiHUX
MOJIOYHMX IIPOAYKTAX XapuyBaHHS |7, 8], y TOMy 4ucyi B
MOJIOYHUX CyMilllaX, MPU3HAYSHUX IS XapuyyBaHHS TiTeit
TMIEPIIIOrO POKY KUTTS [26].

MikpoPHK komepliiiHOro KOpoB’sld0ro MOJIOKa Mic-
TaTbes y aBox Bumax EV — Bucokoi (HD-EV) i Hu3bkoi
winbHOCTi (LD-EV), 1110 pi3HATBCS 32 BMICTOM MPOTETHIB
i MikpoPHK. Benuki ALIX-, HSP70-/low i TSG101-/low
€K30COMM 3HAYyHO 30aradyeHi caMe pe3rCTeHTHUMU 10 il
pubonykieas MikpoPHK: bta-miR-223 i bta-miR-125b.
[TinTBepmxeHumu MimeHsmu miR-223 € MPHK rpanszu-
My B, xinasu IKKo, nporeiny NLR cimeiictBa NLRP3,
nporeiny Roquin, ¢akropiB Tpanckpumii STAT3,
¢/EBPB, E2F1, FOXO1, NFI-A, NF-«B. B3aemonitouu 3
MPHK-Mmimensmu, miR-223 perynoe nudepeHiitoBaHHS
TFeMOITIOeTUYHMX KJIiITUH, OCOOJIMBO I'PaHYJIOLIMTIB, aKTUB-
HIiCTb OCTEOKJIACTOTEHE3Y, iHAYKYE CYMIpPECilo 3amajibHOro
npoliecy it cipusie nposidepauii kinitun [22, 53, 57]. 3 iH-
moro 6oky, miR-223 inaykye IL-17-onocepenkoBaHe 3a-
nasieHHs. BcraHoBieHo, 1mo miR-223 nmpurHiuye ekcripe-
cito perientopa D 1L-17 (IL-17 receptor D — IL-17RD) y
CUHOBIaJIbHUX KJIITMHAX, 110 CYIPOBOIKYEThCS TOCUIICH-
HaM aktuBHOCTI IL-17-3anexHoi peakii [44]. Y 3B’s13Ky 3
LIMM Y XBOPUX i3 3aXBOPIOBAHHSIMHU, 1110 CYTTPOBOKYIOThCS
BUpPaXXeHOIO aKTUBHICTIO Tpoaykiii I1L-17, 30kpema pes-
MaTOimHUM apTpuToM [38], BXXMBaHHS BEIUKOI KiJIbBKOCTi
KOPOB’STYOTO MOJIOKA MOXE IPU3BECTU OO MOTipIIeHHS
cTaHy 3nopoB’s. He3axatoun Ha Te, 1110 MikpoPHK y ko-
MEPLiTHOMY KOPOB’SITYOMY MOJIOLI TepeBaXKHO MiCTSThCS
B EV, Gib11icTh 3 HUX Ma€ BUCOKY YYTJIUBICTD J10 J1ii prOo-
HyKJIea3 MoJjioka [8, 30] i TpaBHOTrO TpakTy [7].

Ta6anys 2. Bnane pocinHHux MikpoPHK, npucyTHix y rpyaHomMmy mosouyi, Ha opraHiam mioguHu [40]

. . MoxxnuBui GionoriyHum
PocnuHHi mMPHK- . Bnnuve Ha MoneKyNspHi .
. . Mpotein . edEeKT NpPUrHiveHHA ekcnpecii
MikpoPHK MilleHb CUrHaNbHI WAAXHU
(TargetGene)
PerynioBaHHs cekpeLiii co- 3HUKEHHS KUCNOTHOCTI LUNYH-
zma-miR-156a | HRH2 | FicraminoBwii peuentop H2 NAHOI KUCNOTH; KMLIKOBOI Ce- | KOBOTO COKY; 3Hl./l.)+(eHHF| piBHSA
KpeL,ii, pyxTMBOCTi TPABHOro | 3aXxBOPtOBAHOCTI; 6/1I0KyBaHHS
TpakTy rictTamiHoBuMx eeKTiB
MpoTein-4, noB’a3aHui 3 MopylweHHs KNiITUHHOI aaresii . S .
. S R 3anobiraHHs iHiKyBaHHIO Bi-
ctr-miR-167 PVRL4 | peuentopom nosiosipycy yepes TpaHCroModinbHi 1
T pycoMm Kopy
(HEKTUH-4) retepodinbHi B3aemogii
MpoTeiH-1. NomiGHHi 10 IHrieyBaHHa Th,-acouinoBaHoi
ath-miR-166a ILIRL1 P 1104 na IHri6yBaHHS peuentopa IL-33 | iMyHHOI BianoBigi (Hanpuknag,
peLenTopa iHTepnenKiHy-1 -
npu anepridyHMx 3axBopoBaHHSX)
MpoTeiH LMHKOBOro nasnbLs PerpECYBaHHS EKCMDECHT
ZEB1 romeo6oKc 1, 1o 3B’a3ye pecy ) p IHayKLUis EMMN
) reHa IL2 T-nimdoumTiB
ath-miR-319b E-box
AKcecyapHWUi NpoTeiH pe- MopyweHHs dyHKLUioHyBaHHS | IHri6yBaHHa Th. -acouinoBaHoi
IL18RAP ; o . bl 1
LuenTopa iHTepnemnkiHy-18 peuenTtopa IL-18 iMYHHOI BignoBigi
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MikpoPHK miR-125 € ciMeiicTBOM BHCOKOKOHCEp-
BaTUBHUX TpaHCKpunTiB — miR-125a-3p, miR-125a-5p,
miR-125b-1 i miR-125b-2, mo 36eperiucs B mpoleci
€BOJIIOLLIT BiJi HeMaToau 10 JoauHU. MileHsiMu miR-125
€ TeHu Heskux ¢akropiB TpaHckpurmii (STAT3), IL-6,
TGF-p, MmetanonpoTeiHas, TyMOp-CyIpecylodoro mpoTe-
iHy p53, npoanonrotuyHoro mporeiHy BAKI, mporeinis
BCL-2 i HuR. 3mina excnpecii mimeneir miR-125 moxe
MPU3BECTH 0 aHOMAaIbHOI aKTUBHOCTI IpoJtidpepartii Kiti-
THH, iHBa3ii Ta MeTacTazyBaHHs rmyxjinHu [61]. MikpoPHK
miR-125b BBaxaioTh HalBaXJIMBIILIMM OHKOT€HHUM (haK-
TopoM. Takox miR-125 Mae mpo3anaabHy aKTUBHICTB i Bi-
JIirpa€ MeBHY PoJib y 3aXUCTi OpraHi3My BiJ OaKTepialbHUX
abo BipycHux iHdekTiB (puc. 1) [35, 52].

BinbliicTe 3amagbHUX Ta aBTOIMYHHUX 3aXBOPIOBAaHb Cy-
MPOBOJIKYIOThCSI 3HUKEHHSIM piBHSI miR-125a, i nuie mist
XPOHIYHOTO PUHOCHHYCUTY XapaKTepHE MiIBUILIEHHS PiBHSI
miR-125b y cuposartui kpoBsi (puc. 2) [35].

IMoBipHO, TIPUITOM KOPOB’STYOTO MOJIOKA TPU XPOHIY-
HOMY PUHOCWUHYCUTI TPOTUITOKA3aHWI, OCKITbKU MOXKE
MIpPU3BECTH N0 Ime Oinbinoro Hammminky miR-125b. I1pu
MOCTIHHOMY ITPUOMi BEIMKHX 0OCSTIB MOJIOKA HEOOXiTHO
BpaxoBYBaTH, 1110 HAIMIIOK MiR-125b: 1) mpurHiuye ak-
TUBHICTb Bi[[TOBi/li HA BIUIMB MaTOr€H-acolliloBaHUX MO-
JIEKYJISIPHUX MaTepHiB iH(GEKIIHHUX areHTiB, Y TOMY YUCJIi
BipyciB, 110 BUKJIMKaIOTh renatut [15, 47]; 2) npurHiuye
reHepallilo OKCUay a30Ty aKTMBOBaHUMHU Makpodaramu;
3) cipuste npouidepallii KITUH paky MOJOYHOI 3a103u 4T,
in vitro Ta pocTy nyxaunu 4T, in vivo [60].

S.R. Baier i cniBaBTOpU [6] mMoka3anu, mo miR-29b i
miR-200c KopoB’siY0r0 MOJIOKa BILUIMBAIOTh HA OPTaHi3M
peuuitieHTa. Tak, TCII YOTUPUTHKHEBOTO BXHWBAHHS
mikpoPHK-30igHeHOro Mojoka KoHueHTpamiss miR-29b
i miR-200c y cupoBaTili KpoBi eKCIIepUMEHTAIBHUX MU~
meit minii C57BL/6J 3menIyeTbest Ha 61 % MOpiBHSHO 3
0azaJbHUM piBHEM. Y MOHOHYKJIEApHUX KIIITMHAaX KpOBi

MaHUX MUIIEH 301IbIIYETHCS eKCIIPecis runt-mos’s13aHOTo
TpaHcKpumniliiiHoro ¢dakrtopa 2 (runt related transcription
factor 2 — RUNX2), MPHK sikoro € mimenHto miR-29b,
Ha 31 % MopiBHAHO 3 BUXiZHUM piBHeM. JlogaBaHHS B KJTi-
TUHHY KYJIBTYpPY €K30COM MOJIOKA Yy J103aX, sIKi iMiTyIOThb
MoCTIpaHIiaabHi KoHIeHTpallii miR-29b i miR-200c, mpu-
3BOJIUThH 10 3HUKEHHSI aKTUBHOCTI PEIOPTEPHOTO IreHa Ha
441 17 % BinmoBigHO. ABTOpU BBaXKalOTh, 1110 €HIOTEHHUI
cunre3 MikpoPHK we xommencye medimuty mikpoPHK,
SIKi HAIXOISTh 3 i3Kel0, i 110 iCHy€e TTpUpoaHa HEOOXiTHICTh
HYTPUTUBHOI AoTauii ek3oreHHuMU MikpoPHK. Byio mo-
KazaHo, 1o miR-29b npurHiuye akTUBHICTH MeTacTasy-
BaHHs renaTtouestosipHoi KapiHomu (I'LIK) 3a paxyHok
6esnocepeaHboro BBy Ha TET miokcurenasy 1 (tet
methylcytosine dioxygenase 1 — TET1) [37], a mediuut
miR-29b cynpoBOIKY€ETbCSI 3HVXKEHHSIM PiBHSI KOHTPOJTIO
HaJ eMireHeTUYHOIO PEeTYJISIIE0 eKCnpecii TeHiB, MOoCu-
JleHHsIM MeTwtioBaHHs TeHa PTEN, mo cripusie mporpe-
cyBaHHIO (hi6po3y neuinku [63]. HeoOximHO BpaxoByBaTH,
mo miR-200c € omauM i3 cyrreBux MikpoPHK-dakropis,
SKi OepyTh Y4acThb Y PO3BHUTKY HEaJIKOTOJIbHOI XKHMPOBOIL
xBopooOu neuinku (HAXKXII) [19]. 3 iHuIoro 6oky, aedi-
muT miR-200c cynmpoBOMXKYETHCSI MIABUIIEHHSIM DPiBHS
rmapauesoJIsIpHOl IMIPOHUKHOCTI 3a paxyHOK iHTiOyBaHHS
eKCIpecii OKITIOIMHY i, SIK HACTiA0K, 30UTbIIEHHSIM PU3UKY
iH(ikyBaHHS rermarouuTiB BipycoM renatuty C [18].

VY 10i1 Xe yac, Ha nyMKy Amanda Auerbach Ta criiBaB-
TOpiB [5], He iCHye HayKOBUX (paKTiB, 1110 BipOTiAHO IOBO-
nath niepenayy MikpoPHK 3 mostokoM, sike mpuiiMaeThbest
BCEpENMHY, Y LIMPKYJIIOI0UE PYCJIO KPOBi JOPOCTUX JIIOAECH.

LUTY4Hi MOAOYHI CyMiLLi

I tyuni momouHi cymimri € MikpoPHK-gedinmTanMm
MOJIOYHUMHU TIPOAYKTAMHU XapuyBaHHsI. 30Kpema, Mpojie-
MOHCTPOBAHO, 110 MOJIOYHi cyMilri MictaTh juiie 10 %
miR-148a Bim KiIbKOCTi, IO BUSIBISETHCS B LUJIBHOMY

1
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PucyHok 1. Peryniotoya posnb miR-125a i miR-125b y po3BuTky 3ananbHoi peakuyii [35]

lMpumitka: MiR-125a-3p i miR-125a-5p iHri6yoTb akTUBHICTb iMYyHHOI BignoBigi Ha iHgikyBaHHS MiKpOOpraHi3-
mamun. MikpoPHK miR-125a-3p npurHidyye excnpecito UVRAG (UV radiation resistance associated), sska 6epe
y4acTb y 3axucTi MaKpoopraHiamy Bin iH¢pekuiviHnx areHTiB. MiR-125a-5p npurHiyye po3BuTok makpodgaris
M1-¢peHoTuny, wo iHaykKyeTbca 36yaxeHHaMm peuentopis TLR takumu niraHgamu, sk Pam3CSK4 (Pam3) i
ninononicaxapupg (lipopolysaccharide — LPS). MikpoPHK miR-125a-5p cnpusie po3sutky makpodgarie ¢peHo-
Tuny M2 i npurHivyye ix ¢parountapHy v 6akrepuungHy aKTUBHICTb 3a PaxyHOK iHrioyBsaHHs excnpecii KLF3.
MikpoPHK miR-125b npurridvye aktuBHicTb LPS-iHaykoBaHoro Akt-acouiiioBaHOro CUrHasjbHOro wijisixy, a
miR-125b-5p npurHiyye ekcnpecito 5-ninokcureHasu (5-L0O).
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KopoB’suoMy mojoni [12, 20]. dediuut miR-148a aco-
LilioBaHUIA 3 PO3BUTKOM TaKUX IaTOJIOTIYHMUX IPOLIECIB
renatoOiJliapHOi CUCTeMU, SIK 3arnajieHHs1, (pidpo3 mediH-
KU, KaHLIEpOreHe3 i MOpyILIeHH JinigHoro oOMiHy. [e-
¢iuuT miR-148a cynpoBomXy€eThCSI HAaIeKCIIPECi€E0 TeHa
MPOTEiHy, 10 B3aeMoJie 3 TiopemokcuHoM (thioredoxin
interacting protein — TXNIP), ta aktuaiiero NLRP3-
indaamacomn. DynkuionysanHs NLRP3-iHbaamacomu
CYMPOBOIKYEThCS TMiABUIIEHHSIM Mponykiii 1L-13, mo
IHAYKY€E PO3BUTOK 3allaJIeHHSI TKAHWH i MMpONTO3y KITUH
nevinku [23]. TMokaszaHo, mwo aediuutr miR-148a cynpo-
BOJIIKYETBCS i po3BUTKOM (piopo3y meuinku [11]. Bimomo,
o npsimoro MimeHHo miR-148a € MPHK kinasu IKKo
komiuiekcy IKK, sxuii peryiioe akTuUBHICTH (akTopa
tpaHckpuniii NF-kB y kinitunax I'LIK. ¥ kniTunax nedin-
ku IKKao nie ik HeraTUBHUIA peryyisgTop renarouuTapHOro
nudepeHIIioBaHHS i TTPOMOTOP IMiATPUMKH CTOBOYPOBMX
kiituH, a IKKo-omocepenkoBana akrusailis NOTCH in-
NYKY€E PO3BUTOK TyXJIMH TEYiHKU B €KCIePUMEHTATbHUX
Muleir. 3acTocyBaHHsI €K30reHHoro aHasiora miR-148a
in vivo B eKCTIEpUMEHTAJIbHUX TBapUH MPUTHIUYE PO3BU-
TOK (hiOpo3y MediHKM 1 KaHIIepOoTreHe3y, iMOBipHO, 3a pa-
XyHOK miR-148a-onocepenkoBaHoro iHrioyBanHus IkBao/
NUMB/NOTCH curnanbHOro nuisxy [28].

MikpoPHK miR-148a BBaxaoThb OyxJIMHOCYIpeCy-
104UM (PaKTOPOM Y JIIOACHKMX KJIITMHAX reraToLeTIosIp-
Hoi kapuuHomu [21]. B excnepuMeHTallbHUX TBapuH 3
nenelieto reHa miR 148a, sKi OTpUMYIOTb JTi€TY 3 BUCOKUM
BMICTOM 3KHUpiB, BiI3HAYa€ThCs BMCOKA 4YacTOTa BUHUWK-
HeHHs i mBuaKuii po3BuTokK I'IK. MikpoPHK miR-148a
npsiMo ab0 OITOCEepPeaKOBAHO IPUTHIUYE €KCIIPecilo amc-
JICHHUX TeHiB, SIKi KOAYIOTh (paKTOpH, 110 CIPUSIIOTH PO3-
Butky ['lIK (c-MYC, DNMTI1, WNTI, YBXI1, SIRT7 Ta
PGClo). Husbkuii piBeHs excripecii miR-148a acoiriro-
€ThbC 3 HecrmpusatauBuM mporHo3oM 'K [13]. Otxe, ne-
¢imut miR-148a € pakropom, 110 cripusie po3BuTKy I'TIK.

Li Cheng i ciiBaBTOpU [13] BCTAaHOBWJIM, 1O AEELlis
reHa miR-148a mpu3BoaUTh 10 aKyMyJIsiLii JiminiB y re-
MaTOUMTAX 1 MiABUILEHHS PiBHA TPUMIILEPUAIB Y CHUPO-
Barui KpoBi ¥ meviHui. [lopymeHHs1 nininHOTO OOMIHY,
acouiifoBaHe 3 nedinrrom miR-148a, mos’si3aHe 3 minBu-
IIEHHSIM €KCIIpecii TeHiB, MPOAYKTHU SIKUX OEpyTh y4acThb
y JiiroreHe3i i OiocuHTE3i XojecTepuHy: 3-TiaApokcu-3-
Metunriyrapui-KoA-penykrasu  (3-hydroxy-3-methyl);
koakTuBaropa- 1o perientopiB PPARy (PPARG coactivator
1 alpha — PPARGCI1A); cupryiny 7 (sirtuin 7 — SIRT7).

Hedinut miR-148a cripusie iHpikyBaHHIO rermaTonTiB
Bipycom rematuty C [17].

M’aco

M’sicHiI IPOIYKTH MICTSITh BEJIUKi OOCSATH pi3HOMaHIT-
Hux MikpoPHK, gki MoxyTb 30epiratv (pyHKUiOHaIbHY
AKTUBHICTh HaBITh Mic/sg TepMiuHOoi 00pooku. J.T. Dever i
criBaBTOpU [16] IMPOIEMOHCTPYBAIH, 11O JECIATh HAOIIb-
me npeacraBieHnx MikpoPHK y simoBu4uHiI cTaHOBIATH
71-93 % Bin 3araabHOI KiIbKOCTI aHOTOBaHMX MikpoPHK.
V mpuroroBaHoMy ¢dine HaOIIBII IIOIIMPEHUMHU Mi-
kpoPHK € miR-10b-5p (48,8 %), miR-1 (24,1%) i miR-
206 (4,8 %); y BUCYILIEHHX eKCTpakrax cepus — miR-1
(17,0 %), miR-100-5p (16,1 %) i miR-99a-5p (11,0 %);
Yy BUCYIIEHMX HaTHMPKOBUX eKcTpakTax — miR-10b-5p
(71,2 %), miR-143-3p (7,1 %) i 146b-5p (3,7 %). ABTO-
pY TOKa3aly, 110 SJIOBUYMHA MICTUTh YHIKaJlIbHI Tpodii
TOMOJIOTIYHUX ABOJIaHLIOXKOBUX MiKpoPHK, siki 30epira-
FOThCSI MIiCJIsT TEPMiIYHOT OOPOOKM.

JIns1 TKaHWH KOPOBU, He3aJIeXKHO Bill X TUITY, XapaKTep-
Ha HasiBHicTb MiKkpoPHK, sik-or miR-10b-5p i miR-143-3p.

OcHoBHoto MimeHHI0 miR-10b € MPHK kiacrepa ro-
Mmeobokc D (homeobox D cluster — HOXD). MikpoPHK
miR-10b Mae mpoMeTacTaTUYHY [il0 IIPU paKy MOJIOYHOI
3a7103u [9], 11 HAIJIMILIOK Hece PpU3UK PO3BUTKY (HiOpo3y
neuinku ta 'K [59].

MikpoPHK miR-143-3p Gepe

PiseHb mMiR-125

miR-125b

TIFN | Tuny
EIF4EBP1

XPOHIYHUA PUHOCUHYCUT

Mipsuwyerbea

aKTUBHY Yy4dacTb y MopdoreHe-
3i cepus [43] i Bimirpae Kir4oOBY
pOJIb Y PO3BUTKY 3alajieHHsI, 30-
KpeMa, TpU pPeBMATOITHOMY ap-
tputi. Hammumok miR-143-3p
CIpusie MPOMYKIIl Mpo3anaibHUX
murokiniB 1L-1p, 1L-6, CXCLS8/
IL-8, metamonporeinaz MMP-1 i
MMP-13 [16] i cripusie po3BUTKY
¢ibposy neuinku [10]. Takox mist
KOpOB’s14oro ijie XxapaKTepHMIA
BUCOKMI piBeHb miR-206, mis

3HUXyeETbCA

cepiieBoi TkaHMHU — mMiR-99a-5p
i miR-100-5p [16]. 3rinHo 3 maHu-
mu J.T. Dever i ciBaBTOpiB [16], ¥

xBopo6a KpoHa

PucyHok 2. SaxBopioBaHHs1, acouirioBaHi 3 miR-125 [35]

lTIesg{:‘_;_i;""" {MoHouuTu 1 CCL5 KOpoB’stumx dine i cepii crocrepi-
LTNF-a L KLF-1 TAEThCSl BUCOKMI PiBEHb KiJIBKOX

L-13 lICAM1 ) : ;
LIFN-=y LIEN-y M’s130Bo-crieniudiuaux MmikpoPHK
(myomiR): miR-1, miR-378a-3p
CUCTEMHUI YePBOHUI PoacisiHuit CucremHum i miR-486-5p. Binomo, 1o Hax-
BOBYaK, CKnepos 4ePBOHWI BOBYAK | ok miR-1 acouiifoanuii 3

posButkoMm I'IK [33], miR-378a-
3p — 3 po3BUTKOM (HiOpo3y meviH-
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ku [25]. MikpoPHK miR-206 i miR-486-5p npurHiuyiorsb
npodigepauiro kiaitud LK. [TpotunyxivHHa aKTUBHICTb
miR-206 obyMoOBJIeHa THM, III0 BOHA MPUTHIYYE eKCIpe-
cito IMKIIiH-3a1exHol KiHa3u 9 (cyclin-dependent kinase 9
— CDKD9). Iediuut aktuBHocTi CDK9 cyrpoBomKyeThCs
3HIDKEHHSIM aKTUBHOCTI KJIITMHHOI TipoJtipepaltii, 3ymuH-
KOIO KJIITUHHOTO LIMKJY W MOCUJIEHHSIM aronTo3y KJIITUH
'K [46].

MikpoPHK miR-486-5p nie sik cympecop NMyxJIMHU B
ximitnHax 'K 3a paxyHOK mpUTHiY€HHST aKTUBHOCTI KJTIO-
yoBux KommnoHeHTiB IGF-acouilioBaHOrOo CHUTHAJIBHOTO
uusixy — IGF-1R, mTOR, STAT3 i c-MYC, 110 cynpoBo-
JUKYEThCS TPUTHIYEHHSAM TpoJTidepartiii KiituH [62].

B:xuBaHHSI M’SICHUX TPOAYKTIB MOB’3aHE 3i 3MiHOIO
CTPYKTYpU TPAHCKPUINITOMY JIOAWHU Ta 11 CXWJIBHOCTI OO
PO3BUTKY 3aXBOpIOBaHb. Tak, BCTAHOBJICHO, 1110 HAJMipHe
BXMBaHHSI YepBOHOIO M’sica acollilfoBaHe 3 IiIBUIIICHUM
PU3MKOM PO3BUTKY KOJIOpEeKTaJIbHOTO paky. HammipHe
BXMBaHHSI YEPBOHOIO M’sica CIpUsIE TiJABUILIEHHIO PiB-
Hs1 oHKoreHHUX 3piaux MikpoPHK (miR-17-92 i miR21)
Yy CIM30Bili 000OHLI mpsiMol KUIIKK. [limBUIeHHS Ipo-
nykiii miR17-92 i miR21 nop’s13aHe 3i 301IbIIEHHSIM aK-
TUBHOCTI mpoJideparii kiitTuH [24]. HagmipHe BxXXuBaHHS
YEepPBOHOIO M’sica IOB’sI3aHE 3 PiBHEM JIETAJIbHOCTI IIpU
paky nedinku [33]. He MoxXHa BUKJIIOUUTH, 110 PO3BUTOK
T'LIK Ha TJ1i M’SICHOT Ti€TU MOB’sI3aHUI i 3 IHAYKIIi€I0 TeHEe-
pauii onkoreHHux MikpoPHK. Takoxx HagMipHe BXUBaH-
HsI YepBOHOTO 11 00p006IeHOTO M sIca acollililoBaHe 3 PO3BH-
TKOM HAKXTI [64].

BucHoBKMU

IIpu BceGiyHOMY OIJIsIi 3 BUKOPHUCTAHHSIM HOBITHIX
iH(pOpMALITHUX ITOIIYKOBUX 0a3 TaHWX BCTAHOBJICHO, 110
B Cy4YacHiil HayKOBiil JliTepaTypi aBTOpM BM3HAYAIOTh I'O-
PU30HTAJIbHE TIepeMillleHHs Bill TBApUH OO OpraHi3My JI0-
IUHU 4UCIeHHUX MoJieKysnl MikpoPHK. OcHoBHuM mpo-
IYKTOM Xap4yyBaHHS, 1110 BifHOBIOE AedinuT MikpoPHK,
€ Mojoko. IpyaHe monoko mictute MPHK, MikpoPHK i
0e3J1iu iHIIMX aKTMBHUX CyOCTaHIIil, sIKi O6epyTh y4acTb y
KOHTpPOJIi Hall Pi3HOMaHITHUMM OiOJOTiYHMMM Tpoleca-
MU, y TOMY YUCJIi HaJl aKTUBHICTIO 610CMHTE3y aMiHOAII-
TPHK, oOMiHY mJl0OKO3U, TrajakTo3u, XHUPHUX KHUCIOT
too. LITyyHi MosiouHi cymilni, Ha BiAMiHY Bifl TpyIHOTO
MoJjioka, € MikpoPHK-nebiuuTHuMu MOJIOYHUMU TMPO-
nyKTaMu xapayBaHHsI. OTxKe, BUTOTOBYBAaHHS JITEH MITy4-
HUMM MOJIOYUHUMHU CYMilllaM¥ TTPU3BOJNUTD 10 BUPAXKEHOTO
nedinuty ek3oreHHnX MikpoPHK. 3miHa cTpykTypu TpaH-
CKPUNTOMY JIIOIMHUA OOYMOBJIEHA BXMBAHHSM M’SICHUX
MPOIYKTiB, OCKiJIbKM HaBiThb MiCJsI TepMidyHOI 0OpOOKM
M’SICHI MPOAYKTU MICTSITh BEJIMKi OOCATU Pi3HOMAHITHUX
mikpoPHK. HagMmipHe BXXMBaHHSI Y4epBOHOTO M’sica CIIpu-
s€ TIBUILEHHIO PiBHSI OHKOT€HHHUX 3pinnx MikpoPHK y
C/IM30Bili OOOJIOHIII MPSIMOI KMILIKU, MOB’s13aHE 3 piBHEM
JIETAILHOCTI TIpYM paky TMe4YiHKU, PO3BUTKOM Terarolie-
JIIOJISIPHOT KaplIMHOMU, HEaJIKOTOJIbHOI KMPOBOI XBOPOOU
MEeYiHKU.

KonduikT iHTepeciB. ABropu 3asBIsIIOTH IIPO BiACYT-
HiCTh KOHQIIIKTY iHTEpeciB i 0co0MCTOi (hiHAHCOBOI 3alli-
KaBJICHOCTI ITPU MiATOTOBII JaHOI CTATTi.
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Regulation of microRNA with food. Part 2. Food of animal origin

Abstract. The scientific review considers the mechanisms of
microRNA regulation of biological processes in the human body
with the help of food products, namely those of animal origin. To
write the article, information was searched using Scopus, Web of
Science, MEDLINE, PubMed, Google Scholar, Embase, Global
Health, The Cochrane Library databases. It is known that micro-
RNA molecules of milk retain their biological activity in the diges-
tive tract for a long time, reach the intestinal mucosa and penetrate
the internal continuum of the body. It is stated that in breast milk,
microRNAs are mainly found in extracellular vesicles, which are
signalosomes that mediate the effectiveness of molecular commu-
nication between the mother and her child. Breast milk has been
shown to contain about 1,400 different miRNAs, most of which
are located in exosomes. The authors indicate that the representa-
tion of miRNA in breast milk changes during the postpartum pe-
riod. Scientists believe that large amounts of microRNAs are found
both in raw cow’s milk and in commercial dairy foods. Formulas

are miRNA-deficient dairy foods. The authors provide data that
miR-148a deficiency is associated with the development of patho-
logical processes of the hepatobiliary system such as inflammation,
liver fibrosis, carcinogenesis and lipid metabolism disorders. It has
been shown that meat products contain large amounts of various
miRNAs, which can retain their functional activity even after heat
treatment. So, in a comprehensive review using the latest informa-
tion search databases, it was found that in the modern scientific li-
terature, the authors determine the horizontal transfer of numerous
microRNA molecules from animals to the human body. The main
food product that restores microRNA deficiency is milk. Breast
milk contains mRNA, microRNA and many other active sub-
stances. Feeding children with formulas leads to a pronounced de-
ficiency of exogenous miRNAs. The change in the structure of the
human transcriptome is due to the consumption of meat products.
Keywords: microRNA; miRNA; miR; breast milk; cow’s milk;
formulas; meat; review
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