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VIIK 616.379-008.64-053.2:577.12
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MittopsieBa-KopHiviko 1.O., Bonocosedp O.[1., Kpusorniycrtos C.I1.,
lonyxiHa M.O., bypaaka €.A., KpvsoHoc KO.M., KoBaAbyyk I.B.

HavioHanbHW meamnydHn yHiBepcuteT imeHi O.O. boroMoAbLs, M. Knig, YkpaiHa

OuiHKka edpeKTUBHOCTi HOAOHHS MEAUYHOT AONOMOTIU
AITSIM, XBOPUM HQA LLYKPOBUN Aiaber,
Y Pi3HUX OBGAACTAX YKPATHU NPOTArOM OCTOHHIX
20 pokis (2002-2021 pp.) MUPHOTrO Yacy

Pe3tome. Axmyaavnicmo. 3pocmaioua xinvkicmo Oimeii 3 uykposum diabemom (L) cmeopioe 2n06anvhy exo-
HOMIuHY npolnemy 6 eanysi 0XOpoHu 300p08’s, 30Kpema QIHAHCO8UL Mmseap 04 CUCeMU OXOPOHU 300p08°’S KpaiHu
ma exkoHomiuHuil cmpec 0as cimeil dimeil, xeopux na IIJ]. Mema docaidxcenns. Ouinumu nokasHuku epexmueHoc-
mi HadanHs meduuHoi donomoeu Oimsam, Xeopum Ha YyKposuil diabem, piHUX pecioHié YKpainu npomseom OCMaHHIX
20 pokis (2002—2021 pp.) muproeo uacy. Mamepiaau ma memoou. Y cmammi HagedeHi pe3yabmamu cmamucmuH-
HOI oyinku ma enidemionoeiunoeo ananizy danux llenmpy meduunoi cmamucmuxu MO3 Ykpainu wodo nokasnuxise
iHeanionocmi, piens eocnimanizayii, NOKA3HUKI6 HAOAHHA CMAUIOHApHOI donomoau ceped OUmsa4020 HACeNeHHS Npo-
mseom 2002—2021 poxie. Cmamucmuuna o6podka pezyavmamie npogoodusacs 3a 0onomoeor npoepamu MS Excel,
XLSTAT-Pro. Pe3yavmamu. [Ipomseom 2002—2021 pokie Haiuweuomumu memnamu 3pocmae NOKA3HUK NepeuHHol
ineanionocmi enacaiook L] ceped epynu nionimkie — y 4, 1 paza; Haiimenwumu — y dimeil M0100UL020 WKINbHORO BIKY —
v 3,4 paza, a cepeo dimeii 0—6 pokie — y 3,6 paza. [lumoma éaea dimeii-inéanioie ynacnioox LI/l cmanom na 2017 pix
cmanosums 12 % ceped sixosoi epynu 0—6 pokie, 25 % — ceped nioaimkie (15— 17 pokis). [Ipomsicom 2013—2021 pp.
pisenv eocnimanizayii dimeii, xeopux Ha L/, 30irvuuecs 3 1,27 do 1,35 na 1000 8ionosionoeo Hacenents, a NOKA3HUK
cepedHboi mpusanocmi AiKyearts y cmauionapi smenuuecs Ha 19 %. ITokaszHuk aemansHocmi 8i0 YCKAAOHEHb YYKPOBO2O
diabemy ceped eocnimanizosanux dimeil Koausaemucs ma He mac yimkoi mendenyii (y 2021 poui cmanosus 0,02 na 100
eocnimanizoeanux). Bucnosku. Ananiz epexmuenocmi naoanns meduunoi donomoeu dimsm, xeopum wa LI, npomseom
2002—2021 pp. 6 ymosax 3pocmaris howupeHocmi ma 3axeoprosanocmi Ha L] nokazae cmiiiki menoenyii: 0o koaocanb-
H020 3DOCMAHH5 PI6HsL NEPEUHHOT MaA 3a2aNbHOT IH8ANIOHOCMI, He3HAUHO020 NIOBUWEHHS PIBHS 20CNIMANI3AUil, 3MEHUICHHS
cepednvoi mpueansocmi aikysanns y cmayionapi. Ompumani pe3yssmamu cgiouams npo HeoOXiOHicms demanvHo2o Gu-
BYeHHs1 NPUMUH, KOHMPOAI MA nepeaisioy NPOMOKOAbHUX 00KYMEeHMIE 6e0eHHs MAKUX X6OPUX.

KimouoBi cioBa: oimu; yykposuii diabem; ineanionicme; cocnimanizayis; cmepmuicmo

Bctyn

Ha crorogni umykposuii miader (LI/l) € roctporo mpo-
0JIeMOI0 OXOPOHHU 3I0POB’sI B ychoMy cBiTi. Lllopoky cmo-
CTepiraeThCsl HEBNMHHE 3POCTaHHS MOKA3HUKIB MOIIMpe-
HOCTI Ta 3axBoploBaHOCTi Ha L1/], 30Kpema cepen AUTI4oro
HaceJIeHHs.

3a ouinkamu, B ycbomy cBiTi 1 211 900 miteit Ta mimmiT-
KiB BikoM 0—19 poKiB BKIIFOYHO MalOTh LIYKPOBMI diabeT

1-ro Tumy. Kpim 1iporo, 61mn3sKo 108 200 miTeli Ta mimTiTKiB
BiKOM 110 15 pOKiB OTpUMYIOTH 1Ieii AiarHo3 BIiepiie. SKIo
PO3ILIMPUTH BIKOBUIA iara3zoH ocid 10 19 pokiB, MOKa3HUK
3pocte a0 149 500 piteit [3].

JliabeT BBaXKa€TbCs CKIAIHUM XPOHIYHUM 3aXBOPIO-
BaHHSIM. HecBoeuacHa fiarHocTuKa, HeHaleXXHa MeIMYHa
JIOTIOMOTa, HEeJIOTPUMaHHSI PEKOMEHAALliii TUTUHOI Ta 1l
POAMHOIO i (haKT HAsIBHOCTI camoi rinmepriikemii MOXyTb

© «3popos'a gutukny / «Child’s Health» («Zdorov'e rebenka»), 2023
© Bupaseub 3acnascobkmit 0.1). / Publisher Zaslavsky 0.Yu., 2023
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MaTU Cepiio3Hi YCKJIaAHEHHS Y BUIISAI MiKpOCYIMHHUX
Ta MaKpOCYIMHHUX MOPYLIEHb, 110 TPU3BOAITH 10 MOTip-
IIEHHSI CTaHy Ta BTpaTU Mpale3daTHOCTi (iHBaJIiIHOCTI).
Lle € cepito3HOIO 3arpO3010 IJISI IKOCTi XXUTTS TUTUHU Ta
il 3mopoB’st. BruiuB niaGeTy Ha iHBaJiIHICTh OMOCEPEIKO-
BaHUl KiTbKOMa KJIACUYHUMU YCKJIAJAHEHHSIMU fiabety i
YaCcTKOBO 3yMOBJICHUI CaMOIO TileprilikeMi€to, 1110 poOUTh
IHBaJIiTHICTh IMMOKA3HUKOM CYKYITHOTO BIUIMBY Oia0eTy Ha
CTaH 3I0POB’S SIK OKPEeMOI JIIOAMHU, TaK i HACeJIEHHS B 1Ii-
Jomy [9].

3pocTapua KiJIbKiCTh JiTeil 3 1iabeTOM CTBOPIOE IJIO-
6aibHy €eKOHOMIUHY ITpo0JIeMy B Tajly3i OXOPOHM 3[10pOB’sI,
y TOMy 4uciai hiHAaHCOBUIA TArap JUisl CUCTEMU OXOPOHU
370pOB’sl KpaiHW Ta €eKOHOMIYHMI CTpec IS CiMel 3 IIi-
ThMHU, XBopumu Ha LI [10].

OnHuM 3 (HaKTOpiB, 1110 MOXE TOJIIIIUTU CUTYAILilo,
€ olliHKa e(heKTUBHOCTI HaJaHHs MEIUYHOI JOITIOMOTH [Ii-
TSIM, XBOPUM Ha IIyKpoBuii fiadet. Lle Moxke mokasatu mpo-
TaJIMHU Y CUCTEMi OXOPOHHU 300POB’ I KpaiHU 3 ITOJAJIbIIOI0
PO3pPOOKOIO 3aXOMiB M1 OMIIIIEHHS CUTYallii 3 LIYKPOBUM
niabeToM B YKpaiHi.

Meta J0CHIIKEHHS: OLIHUTU TMOKA3HUKKU e(DEKTUB-
HOCTi HagaHHS MEIWYHOI JOIMOMOTU MIiTSIM, XBOPUM Ha
LIYKpOBUI AiabeT, pi3HUX perioHiB YkpaiHu npotsirom 20
pokiB (2002—2021 pp.) MUPHOTO Yacy.

MartepiaAn Ta meToamn

Y crarTi HaBeneHi pe3yJbTaTh CTAaTUCTUYHOI OLIHKY Ta
enigeMioioriyHoro aHamizy gaHux LleHTpy mMeauuHoi cTa-
tucTuku MO3 YkpaiHu 111070 TTOKa3HUKIB iHBaJIiIHOCTI,
piBHSI rocmiTaizallii, MOKa3HUKIB HaJaHHSI CTallioOHaApHOT
IOIIOMOTH Cepel IUTSIIOro HaceleHHS mpotsarom 2002—
2021 poxis.

CratucTuyHa 0oOpoOKa pe3yJbTaTiB MPOBOAMIIACS 3a
nornomoroto nporpamu MS Excel, XLSTAT-Pro. Hocini-
JKEHHS BIAMOBIIA€ OCHOBHUM MOJIOXEHHSIM [es1bCiHChKOT
JeKJIapaLii Mpo eTUYHi NIPUHLUIU MEAUYHUX AOCIIIKEHD,
10 CTOCYIOThCSl  JIFOJCHKUX

[MopiBHsHO 3 2002 poKOM 1ieit MOKa3HUK 3piC KOJOCATbHO,
Ha 250 % (3 0,6 mo 2,1 Ha 10 TUCcsSY BigmoBimHOro Hace-
JIeHHs). A 3arayiioMm 3apeecTpoBaHo 10 617 miTeii-iHBamiiB
BHacinok LIJI, mo cranoButs 14,2 Ha 10 THCSY BigmoBia-
HOTO HaceJieHHs (3arajbHa iHBaJigHicTh). IlopiBHSHO 3
2002 pokoM lLieit moKa3HUK Bpaxatoue 3pic Ha 239 % (3 4,2
1o 14,2 na 10 Ticsa4 BiamoBigHOro HacejaeHHs) (puc. 1).

[Ipy 1bOMY IMOKa3HUK IEPBUHHOI iHBaJiTZHOCTI MPO-
TsaroMm 2002—2021 pokiB 30iIBIIYETHCS Y BCiX BIiKOBHX
rpymax: cepen aiteir Bikom 0—6 pokiB — y 3,6 pasa, 7—14
pokiB — y 3,4 pasa, y xBopux Bikom 15—17 pokiB — y 4,1
paza (puc. 2). Takox npuBepTae yBary KpUTUIHUH Tigiiom
y 2005 poui Ta maginasa y 2008 poili cepe miIIiTKiB.

Crnin 3a3HaunTH, 110 npotsirom 2002—2021 pokiB y Bi-
KOBilf CTPYKTypi 3arajbHOI iHBamimHocTi BHaciimoxk LIJI
CITOCTEpITa€EThCSI SBHE TIOMOJIOMIIAHHS: 3POCTAE€ THUTO-
Ma Bara Jiteii-inBaniniB 0—6 ta 7—14 pokiB Ta, HaBITaKH,
3MEHILYETHCS — cepel MiMTiTKiB 15—17 pokiB (puc. 3).

HaiiBuiii moka3HUKM 3arajbHOi iHBaJIiIHOCTI BHa-
cainoxk LI coctepiranuch cepen aiteit XapkiBcbKoi (19,4
Bunanky Ha 10 tuc. HaceneHHs1), Jlyrancokoi (18,8), Tep-
HominbebKoi (17,7), JIbBiBebKoi (17,3), KuiBcbkoi obiac-
teit (16,5) Ta M. Kuesa (16,5), a HalimeHITi — PiBHeHCBHKOT
(10,6), 3akapmnarcekoi (11), Kiposorpaacekoi (11,4), Uep-
HiBenbkoi (12), Cymcokoi (12,7) Ta XepcoHcbkoi (12,9)
obOacteii. HaiiBuili moka3HUKM IIEPBUHHOIL iHBAJIAHOCTI
BHaciimok LIJI crocrepiranuchk cepen nmiteii IBaHo-®panH-
KiBchkoi (3,1), YepHnirisebkoi (3,0), JIbBiBchkoi (2,7), Jly-
raHcbkoi (2,5) ta BoauHcebkoi (2,5) obaacTeit, a HallHUXK-
yi — y Cymcekiii (1,3), PiBHeHcbKiit (1,4), BiHHULIBKII
(1,7) Ta 3akapnatcekiii (1,7) obnactsx (puc. 4).

[Tpotsirom 2013—2021 pokiB 0gHOYACHO 3i 30i/IbILIEH-
HSIM TIOKa3HUKIB MOIIMPEHOCTI Ta 3aXBOPIOBAHOCTI JiTei
Ha LI/l 3pocTae piBeHb rocmiTtaiizalii Takux XBopux. Sk
BUAHO Ha puc. 5, y 2013 1meit moka3HuK cTtaHOBUB 1,27,
y 2014 pouti 3Hu3uBcs no 1,15, nani no 2019 poky 3pic 10
1,54, v 2020 — 3Hu3uBcsa no 0,98 (yHacnigok 3MeHIIeH-

cy0’exTiB, KonBenwuii Pamm 16
€Bponu Ipo TpaBa JIIOIUHU
Ta OGiOMenUIIMHY, peKOMeHa-
it Komirery 3 6ioeTUKM IIpu
IIpesunii HAMH VYkpainu ta
BiIMOBiMHOTO 3acimaHHSI yHi-
BEPCUTETCHKOTO KOMITETy 3
MUTaHb ETUKH.

PesyAbTaTH

Cepen TUTSIYOro HaceaeHHs
B YKpaiHi 3a OCTaHHi JeCSATUIIT-
TSI CIIOCTEPIra€eTbes CTiiiKa TeH-
JICHIIiSI 3pOCTaHHSI TMOKA3HUKIB 0
3arajibHOI Ta TIEPBUHHOI iHBa-
JigHOCTI BHAcHimok LI/I.

Bunapkis Ha 10 Tmcay
BiZMOBIOHOr0 HaceNeHHs

2002 2003 2004 2005 2006 2007 2207 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Pik

VYV 2021 poui Brepie iHBa-
mimamu BHacaigok L1/] Bu3Ha-
HO 1534 puTuHM, 1O cTaHO-

—— 3aranbHa iHBanigHicTb BHacnigok L, 1-ro tuny
-=— [lepBunHHa iHBanigHICTb BHAcnigok LU 1-ro tuny

BUTH 2,1 Ha 10 TUCIY IUTIIOTO
HacejqeHHs Ykpainu 0—17 po-
KiB (TIepBMHHA IHBaJiIHICTh).

PucyHok 1. AnHamika noka3HuKiB iHBanigu3aauyii Ta nepBUHHOI iHBanigHOCTI
BHacnigok U4 y nitern 0—17 pokis Bk1io4HO y 2002—-2021 pp. (Ha 10 Tucsay

BignoBigHOro HacesiIeHHs)
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Hsl rocritaiizaiii miteid min
yac enigemii COVID-19), a 3
2021 poKy 3HOBY MOYaB pOCTH
(1,35).

3a JIaHUMM JEep>KaBHOTO
peectpy, y 2021 poii yactora
rocmiTaiizanii giteit, XBopux
Ha IIyKPOBUI1 1ia0eT, CTAHOBU -
na 1,35 na 1000 BigmoBigHOTO
HaceJIeHHS. HaiiGinbimii
piBeHb TrocIiTamizaiii CIro-
crepiraBcst y M. Kuesi (2,49),
Jlyrancwkiii  (2,39), TepHo-
minbebkKiit (2,13), MukosnaiB-
cbKiit obnacti (2,094); Haii-
MeHImii — y BoauHcbKil
(0,79), 3akapnarcokiii (0,81),
Opecekiit (0,87), [JdoHeubKiit
(0,91), KipoBorpaacokiit
(0,95), JIbBiBcwkiit  (0,97),
3anopi3bKiit  obmacti  (0,98)
(Tabm. 1).

BopHouac crocrepiraerb-
csl TEHIEHIIiSI 1O 3MEHIIIEHHS
CepeiHbOI TPUBAJIOCTI JIKY-
BaHHSI y cTallioHapi jaiteil 3
nykpoBuM giaberoM. Ilopis-
HsHO 3 2013 poKOM KilIbKiCTh
JIDKKO-IHIB y CTallioHapi 3HU-
sunack Ha 19 % y 2021 poui
(Ta6a. 2). HaiiGinblie iixKo-
JHIB TPOBEIU Yy CTallioHapi
xBopi Ha LI mitu y Xwmenb-
HULIBKi# obsacti (11,97), mic-
1i Kuesi (11,6), XapKiBchKiii
(11,08), Jlyrancekiit (10,25)
Ta  Yepkachkiii  obOimacTax
(10,06), a naiimenire — y Ku-
iBcbkiit  (5,69), BiHHULBKI
(7,15), Onecwxiii (7,30), Cym-
chbKiii (7,47), BonuHcbKiii 00-
nacTi (7,63) (taba. 1).

3a JaHUMU JE€PXKaBHOTO
peectpy 3a 2021 pik, JieTanab-
HICTh Bill yCKJIAZHEHb IIyKPO-
BOTO miabeTy cepend TOCHiTa-
ni3oBaHMX HiTeil BikoM 0—17
POKiB BKJIIOYHO CTaHOBWJIA
0,02 Ha 100 rocmiTaaizoBaHUX.
IMporsrom 2013—2021 pokiB
1Ieil TMOKa3HUK KOJUBAETHCS
Ta HE MAa€ YiTKOI TEHIEHLIil
(Tabm. 3).

O6roBopeHHs
LlykpoBuii miaber — 1Ie
CKJIaJHE XpOHIYHE 3aXBO-
proBaHHsa. CBoevacHa mia-
THOCTHMKa, HajexXHa KBajidi-
KOBaHa MeIMyHa JOTMOMOTa,

Bunapkis Ha 10 Tucay
BifMOBIOHOr0 HACENEHHS

20

AR A RN SRS

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Pik

| —+0-6 pokis ~=7-14 pokis ——15-17 pokie |

PucyHok 2. lNMopiBHSNbHa AWMHaMiKka Noka3HUKa nepBUHHOI iHBanigHOCTI
BHacnipok U/l cepen nitevi Bikom 0—6 pokiB, 7—14 pokiB Ta 15—17 pokiB

y 2002-2021 pp. (Ha 10 Tucs4 BignoBiaHOro Haces1IeHHs)

BikoBa cTpyKTypa iHBaniam3awi giren
BHacnigok LI 1-ro tuny (2002 p.)

[ &

BikoBa cTpyKTypa iHBaniam3awi giren
BHacnigok LI 1-ro tuny (2017 p.)

€

0-6 pokiB =7-14 pokiB = 15-17 pokiB

0-6 pokiB ® 7-14 pokis * 15— 17p0K|B

Pucyrok 3. BikoBa cTpykTypa 3arasbHoi iHBanigHocTi BHacnigok U/ cepen

ANTAY0ro HacesieHHs1 Ykpaiun y 2002 ta 2017 pokax

Bunagkis Ha 10 Tucay
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= 3aranbHa iHBanigHicTb BHacnigok LU 1-ro tuny
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PucyHok 4. lNoka3Huk 3aranbHOI Ta nepBUHHOI iHBanigHocTi BHacnigok U
cepen gitevi Bikom 0—17 pokie 3a oonactamu y 2021 poui (Ha 10 Tucay

BignoBigHOro HaceJsIeHHs)
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MoxkasHuk Ha 1000 BignoBigHOro
HaceneHHs
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PiBeHb rocnitanizadii
2016 2017 2018 2019 2020 2021
Pik

PucyHok 5. AuHamika yacToTu rocniranizauii gitev Bikom 0—17 pokiB BKJIIOYHO,

xBopux Ha L}, y 2013-2021 pp. (Ha 1000 BignoBigHOro HaceJsieHHs1)

IOTPUMaHHS peKOMeHaalii
JNUTUHOIO Ta i pOIMHOIO, PaH-
HE BUSIBJIEHHSI Ta mpodinak-
THKa YCKJIAJHEHb aiabeTy abo
PUBUKY iX TTOSIBU € BasKJIMBU-
MU J1JTs1 30€epeXeHHSI 3M0POB’sI
Ta SIKOCTi JXUATTSI TaKUX T1alli-
€HTIB Y JOBIOCTPOKOBIlT mep-
cnekTusi [11, 12].

AHaJi3 JaHUX CTaTUCTUKU
3a 2002—2021 poku mokasaB
KoJiocaJibHEe TiNBUILEHHS TTO-
Ka3HUKIB 3arajJibHoOi Ta Mep-
BUHHOI iHBaJliTHOCTI BHACIi-
JIOK IIYKpOBOTO JiabeTy cepen
IUTSTYOTO HAaCeJIeHHST YKpa-
inu. KpiMm Toro, y BiKOBIil
CTPYKTYpi 3arajabHOi iHBaJiI-
HocTi BHacnigok LIJI cmocte-
pira€Tbcs 3pOCTaHHS MUTOMOI

Tabnuys 1. PiBeHb rocnitanisadii Ta cepenHs TpuBanicTb JlikyBaHHS y cTauioHapi giteii, xeopux Ha L[,

y pi3Hux obnactsax Ykpainu 'y 2021 poui

AnmiHicTpaTHBHA TepHTOpIS PiBeHb rocnitanisauii (Ha 1000 CepepHs 1:puBaJ_1ich niKyB_aHHn y
AUTAYOro HaceJIeHHS) cTauioHapi (niXXKKo-aHi)
YKPAIHA 1,35 9,28
BiHHULUbKa 1,11 7,15
BonuHcbKa 0,79 7,63
[HinponeTpoBCbKa 1,83 8,65
[oHeubKa 0,91 9,62
HKuntomumpcbKa 1,16 8,61
3aKapnaTtcbKa 0,81 9,41
3anopi3bKa 0,98 8,78
IBaHO-PpaHKiBCbKa 1,30 9,67
KuiBcbka 1,36 5,69
KipoBorpaacbKa 0,95 9,34
JlyraHcbKa 2,39 10,25
JIbBiBCbKa 0,97 9,63
MuKonaiBcbKa 2,09 9,12
OpecbKa 0,87 7,30
[TonTaBCcbKa 1,48 9,06
PiBHeHCbKa 1,01 7,87
CymcbKa 1,79 7,47
TepHoninbCcbKa 2,13 8,19
XapKiBcbKa 1,53 11,08
XepcoHcbKa 1,57 8,83
XMenbHULbKa 1,49 11,97
YepKacbKka 1,70 10,06
YepHiBelubKa 1,86 9,03
YepHiriBcbKa 1,35 8,77
M. KuiB 2,49 11,60
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Tabnuuys 2. fiuHamika cepeaHbOi TPMBAIOCTI NliKkyBaHHSA y cTauioHapi gitei, xsopux Ha L4,
y 2013-2021 pp.

Pik 2013 2014 2015 2016 2017 2018 2019 | 2020 | 2021

Cepean TpuBanicte NikyBak- | 14 o7 | 1904 | 1078 | 1048 | 10,09 | 996 | 9,99 | 1015 | 9,28
HA 'y cTalioHapi (NiXKo-AHi)

Ta6anus 3. JleranbHicTb Big ycknagHeHsb L[] cepen rocnitanizoBaHnx gireii

Bikom 0—17 pokiB BKJIOYHO

Pik 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
H.omgpno y cTauioHapi (abcontoTHa 1 3 3 1 5 6 3 B 5
KiNbKiCTb)
JleTanbHicTb Ha 100 rocnitanisoBaHux 0,01 0,03 0,03 0,01 0,02 0,05 0,03 - 0,02

Baru aiteii-inBaniniB 0—14 pokiB Ta, HaBMaKu, 3SMEHILIEHHS
cepen miptitkiB 15—17 pokis [13].

OnHak TOKa3HWKM iHBaJiIHOCTI 3HAYHO BapilOlOTh
MiX pi3HUMM o0JacTsIMM YKpaiHu. BaxianBo 3a3zHaum-
TH, 1110 HA 3pOoCcTaHHs iHBaminu3anii BHacainok LIJI cepen
IUTSYOr0 HAaceJIeHHsSI MOXYTh BIUIMBATU Pi3Hi (aKkTOpu.
OOMeXeHUIA JOCTYIT A0 MEIMYHOI TOMOMOIU, HeoOXia-
HUX pecypciB, KOMIJIAEHC MiX JIiKapssMU Ta MalliEHTaMU,
3a0e3MeueHiCTh nefiaTpaMu Ta By3bKMMU CIeliaicTaMu
(HampukJam, TUTIYUMU €HIOKPUHOJOraMu, opTaaibMo-
JIOTaMU, HEBPOJIOTAMHM TOIIO) Y Pi3HUX perioHax, 3abe3-
MEeYeHICTh JIiKapeHb HEOOXiTHUMU IHCTPYMEHTAILHUMU
yu 1a0OpaTOPHUMU METOAAMM AiarHOCTUKHU, Tperapa-
TaMH, a TaKoX OO0i3HAHICTh IIOAO MATOJIOTIi SIK cepen
MEIUYHOTro MepCcCoHally, TaK i cepej HACEJIEHHS MOXYTh
BIUIMHYTU Ha IiarHOCTUKY YCKJIaAHEHb, iX HaJleXHe Jii-
KyBaHHS i 34aTHiCTh xBopux Ha LIJI miteil Ta ix cimeit
eeKTUBHO KOHTpOJIIOBATH 1ieit ctaH. Lle, y cBoo yepry,
MOXe€ y MOAAJIbLIOMY BilOOpPa3UTUCh HA MOKA3HUKAX iH-
Basinu3alii Ta e)eKTUBHOCTI HaJaHHS MEIUYHOI J0TIO-
moru [12—16].

IIlo caMe BruIMBa€ Ha TaKy Pi3HUIIO Yy CTATUCTUYHUX
MOKa3HMKaX cepel Pi3HUX objacTeil YKpaiHu, MmoTpedye
JIeTaJbHOro BUBUYEHHS. OCO0IMBOI yBaru moTpedyoTh 00-
JIacTi, Ae NpM BUCOKHUX ITOKAa3HMKAX 3aXBOPIOBAHOCTI Ta
MOIIMPEHOCTI MaTOJIOTii BU3HAaYalach MiHiMajlbHa 4acToTa
rocmitamizauii (JIbBiBchbka, [oHelbka, IBaHO-MPpaHKiB-
ChKa), a TAKOX JIe TIPU HU3bKUX MOKA3HMKAX 3aXBOPIOBa-
HOCTiI BUSIBJISIIaCh MakKCHMajbHa TMEPBUHHA iHBATiAHICTh
(Bonunceka) [13].

BMCHOBKMU

1. Cepen IUTSYOro HacelleHHs B YKpaiHi 3a oCTaHHi
MECSITWIITTS CIIOCTEPIraeThCsl CTiliKa TEHIAEHIliSI A0 3pOC-
TaHHSI TTOKA3HUKIB 3arajbHOI Ta MEPBUHHOI iHBAJIiIHOCTI
BHachinok LIJI.

2. Iluroma Bara miteii-iHBaniaiB BHaciinok LI cepen
BikoBol rpymnu 0—6 pokiB npotsirom 2002—2017 poxkiB mia-
putiach 3 10 1o 12 %, a MoKa3HWK MepBUHHOI iHBaJIi/I-
HocTi mpotsrom 2002—2021 pokiB — y 3,6 pasa.

3. Haiibinbia yacTtka miTeii-iHBamifiB BHacaigok LIJI
MPUIIAJAE HA MOJIOILINI IKiIbHUIM BiK (TIpoTsirom 2002—

2017 poxiB 3pocia 3 61 mo 63 %), a MOKa3HUK IMePBUHHOT
IHBaJIiTHOCTI cepen HUX 3pic y 3,4 pa3za.

4. TIpoTsAroM OCTaHHIX JECITUJIITH MHUPHOTO dYacy
(2002—2017 pp.) y rpymi mignitkiB (15—17 pokiB) 3adikco-
BaHO 3MEHIIIEHHSI TUTOMOI Baru AiTei-iHBajiaiB yHACaiI0K
L1 3 29 10 25 % nipu 30epeXXeHHi TeHAEHIIT 0 3pOCTaHHS
MOKa3HMKa MepBUHHOI iHBasligHOCTI poTsirom 2002—2021
pokiB — y 4,1 pa3a.

5. Ocob6sMBOi yBaru noTpedyoTh 001acTi, e TP BU-
COKMX TMMOKa3HMKAaxX 3aXBOPIOBAHOCTI Ta MOIIMPEHOCTI Ta-
TOJIOTIT BU3HAuYajgach MiHiMajabHAa 4YacTOTa TOCIiTami3allil
(JIbBiBCBKa, JloHenbKa, IBaHO-DpaHKiBChbKa), a TAKOX e
MpY HU3BKMUX TMOKa3HUKAX 3aXBOPIOBAHOCTI BMSBISATIACH
MaKcuMaJjbHa MepBUHHA iHBaIiAHiCTh (BoJMHCHKA).

6. HanaromkeHa npodiakTHYHa mporpaMa MepBUH-
HOI JJaHKW HaJaHHSI MEUYHOI TOMTOMOTH AiTSIM BU3HAYa-
Jlachk y M. MUKoa€Bi, Ae TpY He3HAYHIl MOIMPEHOCTI Ta
IHBaJIiIHOCTI criocTepiraauch BUCOKI PiBHI rocmiraiizaiiii,
Ta y M. BiHHMIII, e TPY TOCUTH BUCOKUX PIiBHSX TOIIM-
peHocTi (ikcyBaanCh HU3BKI MOKA3HUKM IIEPBUHHOIL iH-
BaJTiTHOCTI.

7. AHai3 e(peKTUBHOCTI HATaHHS MEIUYHOIL JOTIOMOT!
IITSIM yCiX peTrioHiB YKpaiHu 3a OCTaHHi 8§ MUPHMUX POKiB
(2013—2021) B ymoBax 3pocTtaHHs nomupeHocti (y 1,93
paza) Ta 3axBoproBaHocTi (y 1,8 pa3a) Ha LIJ] moka3aB cTiii-
Ki TEHIEHIIii: 10 He3HAYHOTO MiABUIIEHHS PiBHS TOCITiTa-
nizanii (ycboro Ha 6,3 %) Ta HaBiTh 3MEHIIIEHHST Ha IT’SITY
qacTuHy (19 %) cepeaHboi TPUBAIOCTI JIKyBaHHS Y CTalli-
OHapi, 110 MPU3BEJIO M0 MiIBUIIEHHS MTOKAa3HUKA JIeTab-
HOCTI Bill yCKJIaZHEHb TOCIIITalTi30BaHUX XBOPHUX HiTEH B
cepenHboMy y 2,5 pasa ta mpotsarom 20 poxki (2002—2021)
KOJIOCAJbHOTO 3POCTaHHS PiBHSI MEPBUHHOI Ta 3arajabHOI
inBaninHocti (Ha 250 Ta 239 % BianosigHo). OTpuMaHi
pe3yJabTaTy CBimyaTh IMPO HEOOXiMHICTh AETaJIbHOIO BHU-
BUYEHHSI MPUYMH, KOHTPOJIIO Ta MEPErIIay MPOTOKOJbHUX
JIOKYMEHTIB BeICHHSI TAKUX XBOPUX.

Konduikr inTepeciB. ABTopy 3asBISIOTH TIPO BiICYT-
HiCTh KOH(DIIIKTY iHTepeciB Ta BilacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IIPH ITiATOTOBIIi TaHOI CTAaTTi.

Indopmania npo dinancysanns. JociKeHHST BUKO-
HaHO 0€3 rPaHTOBOI MiATPUMKH.
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Indopmanisa npo BHECOK KOXKHOTO aBTOpa. Mimiopsi-
esa-Kopniiiko 1.0. — nu3ailH DOCIIIKEHHSI, aHaJIi3 OTPU-
MaHUX JIaHUX, HAITMCAHHSI TeKCTY cTaTTi; Bosrocoseus O.11.,
Kpusonycmoe C.Il. — aHaji3 OoTpUMaHUX NaHUX, HaMu-
caHHs Tekcty ctatti; [loayxina M.O., Bypaaxka €.A. — 306ip
MaTepiany, aHajli3 OTpUMaHMX JAaHWX, HaIlMCAaHHS CTaTTi;
Kpusonoc HO.M. — aHani3z orpumaHux naHux; Kosanw-
yyk I. B. — 30ip Marepiaiy, aHali3 OTPUMaHUX TaHUX.
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Evaluating the efficiency of medical care for children with diabetes mellitus
in different regions of Ukraine over the past 20 years (2002-2021) of peacetime

Abstract. Background. The growing number of children with
diabetes creates a global economic problem, including a financial
burden on the country’s health care system and economic stress
for families of children with diabetes. The purpose was to assess the
effectiveness of medical care for children with diabetes in different
regions of Ukraine over the last 20 years (2002—2021) of peace-
time. Material and methods. The article presents the results of
statistical evaluation and epidemiological analysis of data from the
Center for Medical Statistics of the Ministry of Health of Ukraine
on the rates of disability, hospitalization, and inpatient care among
the pediatric population in 2002—2021. Statistical processing of
the results was carried out using MS Excel, XLSTAT-Pro. Results.
During 2002—2021, an increase in the rate of primary disability
due to diabetes mellitus was highest among adolescents — by 4.1
times and lowest among primary schoolchildren — by 3.4 times;
among children 0—6 years old, it increased by 3.6 times. The pro-
portion of children with disabilities due to diabetes as of 2017 is

12 % among the age group of 0—6 years, and 25 % in adolescents
(15—17 years). In 2013—2021, the hospitalization rate among chil-
dren with diabetes increased from 1.27 to 1.35 per 1,000 of the rel-
evant population, and the average length of hospital stay decreased
by 19 %. The rate of mortality due to diabetes complications
among hospitalized children varies and does not have a specific
trend (in 2021, it was 0.02 per 100 in-patients). Conclusions. The
analysis of the efficiency of medical care for children with diabetes
during 2002—2021 in the context of increasing prevalence and in-
cidence of diabetes showed stable trends towards a huge increase in
the level of primary and general disability, a slight increase in hos-
pitalization rates, and a decrease in the average length of hospital
stay. These results call for a detailed study of the causes, control,
and revision of protocol documents for the management of such
patients.

Keywords: children; diabetes mellitus; disability; hospitaliza-
tion; mortality

Tom 18, N2 8, 2023

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 11



(LHopess,

OpwuriHaAbHi AocAiaXeHHs / Original Researches

VK 616.2-002.6-036.1+613.95
bysik 1.3.

DOI: https://doi.org/10.22141/2224-0551.18.8.2023.1654

IBQHO-PPAHKIBC KM HALIIOHAABHI MEAVNYHWA YHIBEPCUTET, M. IBAHO-OPAHKIBCHK, YKpAIHQ

PeTpoCneKTMBHUN OHOAI3 NOLUMPEHOCTI
roCTpUX pecniparopHux iHpekuin y airen
IBaoHO-PPAHKIBCbKOT OBAACTI

Pestome. Axmyaavnicmo. Y cmammi nasedeno cyuacni dani npo nowupenicmo ma ocobaugocmi nepebizy 2ocmpux
PpecnipamopHux 8ipycHuX iHghekuitl y oumsayomy 8iyi 3a 0aHumu pempocneKmugHo20 ananizy MeouuHoi 0oKymeHmauyii.
Mema docaidancenns: npoananizyeamu enioemionoziio ma 6cmanogumu ocooaueocmi nepebicy 20cmpux pecnipamop-
HUX IPYCHUX IHQeKYill y Qumsuomy 8iyi 3a OGHUMU PEMPOCNEKMUBHO20 aHai3y MeduuHoi dokymenmayii. Mamepiaau
ma memoou. PemenvHo 6U64eHO 8UNUCKU 3 MEOUHHUX KAPM CMAUIOHAPHUX X8OPUX 3 20CMPOIO PECRIPAMOPHO) Na-
MoN02IEN Ma CMamucmuyHi 36imu pooomu 0mMoAaAPUHe0A02IMH020 8I00INEHHS KOMYHANbHO20 HEKOMEPUIiH020 nionpu-
emcmea «leano-Dpankiscoka obracna dumsua Kainivyna aikapus leano- Ppankiecvkoi obaachoi padu» 3a 2017—2022
poku, wo exmovanu 1177 nauicumie. Pezyasmamu. Jlo kainivnux ocobausocmeil 20cmpux pecnipamopHux 3axeopio-
8aHb 20CNIMANI308AHUX 8 0MOAAPUH20A02IUHe i0dinenHs dimell 8ioHocumo: gik dimeii 6id 3 pokig (89,0 %), wacmy
eocnimanizauyiio 6 cmayionap (nowad 4 pasu na pix) y eiyi 6id 4 do 6 pokie; ympyouene nocoee ouxanus (87,0 %),
2on06Hull 6inb (72,0 %), niosuwery memnepamypy mina nonao 37,9 °C (37,0 %), eniini éudirenns 3 noca (20,0 %),
Kawens (15,6 %), 3aeanrvny caadkicms (12,3 %). Cepedus mpusanicms 3ax60pHEaHHS 00 MOMEHMY HAOX0OICEHHS 6
cmayionap cmarnosuna 8,0 = 0,2 0ns, a mpusanicms nedyeu nicas eocnimanizayii — 7,0 x 0, 1 Ons 8ionogiono. Bcma-
HOBAEHO, W0 ceped 20cnimanizo8anux y cmayionap NUMoMy 4acmky CMAHOBUAU X60PIi 3 NAMOA0ZIEI0 A0P-0p2aHis,
sAKa, HalimogipHiwe, nepsunHo 6yaa ipycroio 3a noxodxcenusm (75,0 %), npu ubomy nepesaxncHo xeopinu disuamka
(45,0 %), y>=15,7; p < 0,05. Boonouac wacmka KoMOIHOBAHUX (POPM 3AX80PHEAHb N0P-0P2AHIE 3 YCKAAOHEHUM nepe-
bicom cmanosuna 25 %, i Ha yi Hedyeu y 8i0comk08omy cniesionoueHHi Xgopino Oinvue xronuuxis (60 %), x> = 18,9;
p < 0,05. [ancunycum namomicms wacmiuie BUHUKAS Ha Mai cynymiuvoi xporiunoi namosnoeii (70,01 30,0 %; p < 0,05),
x> =32; p < 0,05. 3a éci poku cnocmepedicenist ceped 20Cnimanizo8anux y cmayionap oimei 3 20Cmpumu pecnipamop-
HUMU 3GX80PI0BAHHAMU Nepesaicaiu xeopi 8ikoeoi epynu 6id 3 pokie. binvwicms nayienmie npu ybomy Haoxoouiu 6
cmauyionap y cmati cepednboi msjckocmi. B ycix dimeil, axi Oyau eocnimanizoeani 6 cmayionap 3a 36imHuil nepioo, mu
BUABUAU O3HAKU PECHIPAMOPHO20 Ui IHMOKCUKAYITIH020 cunOpomie. Bucnoexku. Ompumani dani nompedyioms nodans-
U020 BUBHEHHS Il CHOCMEPENCeHHsl 8 OUHAMIYI 3 Memoro cmpamugikayii yuHHUKI6 pusuKy po3eumky IgA-eackyaimy 6
dumsuomy 8iyi.

KiouoBi ciioBa: oimu; cocmpi pecnipamopni ingexuii; enioemionozis

Bctyn

Toctpi pecnipaTopHi iH(eKIIii TMXalIbHUX IUISIXiB, 32 1a-
HuMHM ekcriepTiB BOO3, mocinaloTh nepiiie Miclie B CTPyKTYy-
pi AUTSYOI 3aXBOPIOBAHOCTI, OCKIJIbK € BUCOKOKOHTArio3-
HUMM, OXOIUTIOIOTh YCi BIKOBI TPYITH, a TAKOX CITPUUYUHSIOThH
HU3KY JIETeHEBHUX 1 MMo3ajereHeBUX ycKiIaaHens [1, 2, 6, 9].
BimomuM € Toii dax, mo 6;1m3bKko 80,0 % BUIAAKIB TOCTPUX

peciipaTopHuX iH(peKIili BUKIMKAHI BipycaMu, pimiie 3a-
XBOPIOBAaHHSI BUKJIMKAIOTh BipyCHO-OaKTepiaabHi acolliallii
a0o0 X aTUIIOBI MiKpoopraHizaMu (XJaMifii, Mikoriazmu) |3,
5,7, 10]. IlopiuHo B Halliii Iep>kaBi Ha TPUII i TOCTPi pec-
nipatopHi BipycHi iHdbexuii (I'PBI) xBopie 6au3bko 25,0—
30,0 % HaceneHHs, a B CTPYKTYpi iH(MEKIIITHOI 3aXBOpIOBa-
HOCTI Ha L1l Hexyru 3arajaoM npunangae 75,0—-90,0 % [3, 4, 8].
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BonnHouac, monpu 3100yTKM BITYU3HSIHOI Ta CBiTOBOIL
MeIVLIMHU, 6araTo MUTaHb, OB’ I3aHUX 3 €TIOJOTIEI0, Ma-
TOT€HEe30M, MUTAaHHS NiarHOCTUKM U JTIKyBaHHS iH(heKii
BEPXHiX AUXaJbHUX IUISIXiB 3aJIMIIAIOTHCS BUBYCHUMM
HenocTaTHbO [3, 6, 11]. TTopy4 3 UMM y ITOCTYITHil Ham
JliTepaTypi 3HaXOAMMO HEIOCTaTHBO JaHUX II0JI0 TOIIN-
PEHOCTI TOCTPUX pecHipaTOPHUX 3aXBOPIOBaHb BEPXHiX
OUXAJTbHUX LUISIXiB y AiTeit o IBaHo-MpaHKiBChKiil 00-
JlacTi.

MeTto0 gaHoi pobOTH OyJI0 BCTAHOBUTH TOIIUPEHICTD
roCTpUX pecmipaTopHux iHbexiiln cepen miteit [lpuxap-
naTTsl 3a JAaHUMM PETPOCIEKTUBHOIO aHalizy MeInYHOl
MIOKYMEHTAIlii.

MartepiaAn Ta meToamn

[ peanizaliii mocTaBAeHOI HAMU METU MpoaHalli3o-
BaHO BUIUCKM 3 MEAWYHUX KapT CTALliOHAPHUX XBOPHX 3
TOCTPOIO pecIipaTOPHOIO MATOJIOTIEI0 Ta CTATUCTUYHI 3Bi-
™ poboTtu nop-Bigminenus KHIT «IBaHo-®paHKiBChbKa
o0ylacHa AUTSYa KIIiHiYHA jJikapHs IBaHO-®paHKiBCHKOI
obnacHoi pamu» 3a 2017—2022 poku, 1o BKiIodanu 1177
nauieHTiB. CTaTUCTUYHY 00pOOKY OTpUMAHUX JAaHUX IIPO-
BOIMJIM 32 TONTOMOTol0 nakeTa Statistica for Microsoft 10.0
i Microsoft Excel.

PesyAbTaTH

3a HalIMMM JTaHWUMHJ, YacTOTa TOCHiTali3allii OCTaHHi-
MU pOKaMU 3ajvilajacs Ha cCTaOiTbHOMY PiBHI i JIMIIE B
nepitiii mosoBuHi 2020 poKy nmoyaja 3pocTaTi 3a paxXyHOK
ypaxkeHb BepXHiX AUXaibHUX HUIsIXiB. [TepBUHHO BipycHM
XapakTep ypakeHb MaB Miciie B 75 % BHUNAIKiB, MepeBaXk-
Ho xBopiau miByatka (45,0 %), x*= 15,7; p < 0,05. Yactka
YCKJIAMHEHUX i KOMOiHOBaHMX (hOpM 3aXBOPIOBaHb JIOpP-
opraHiB craHoBuaa 25,0 %, Ha 11i HEXYTW Y BiICOTKOBO-
My CIiBBiZHOIIIEHHi XBOPiJIo OiibIie xmomuunkis (60,0 %),
x* = 18,9; p < 0,05. ITaHCMHYCUT HATOMICTb YaCTillle BH-
HUKaB Ha TJIi CyMyTHBOI XpoHiuHoi matosorii (70 i 30 %;
p<0,05), x>*=32,p<0,05.

3a3HauMMo, IO cepel MiTeil 3 TOCTPUMHU pecripaTop-
HuMHM 3axBoproBaHHsiMU (I'P3), s1xi morpedyBanu rocrira-
JIi3amii B cTallioHap, 3Ha9HA KiJIBKICTh HajieXXayla IO THX,
SIKi 4acTo XBOpitoTh (4 i Oinbiie enizoau ['P3 Ha pik) i Mma-
J0Th CYMYTHIO XpOHIYHY TIATOJIOTiI0, a 1Ie MiATBEPIXKYEThCS
TaKOX iHImmMMM gociimHukaMu [5]. Tak, XBopi BiKOM Bif
4—5 pokKiB, SIKi HaJleXalu OO0 L€l KaTeropii, HaIXOIWJIN B
craiioHap JacTile 3a miteil iHmmx BikoBux rpym (65,0 i
35,0 %, p <0,05), x>*= 18, p < 0,05.

Ho ximiHiyHux ocobauBocteii I'P3 y rocmitanizoBa-
HUX JiTel MOXXEMO BiIHECTU: YTPYIHEHE HOCOBE AMXaHHS
(87,0 %), ronoBHwmii 6i1b (72,0 %), MiABUILEHY TeMITepaTy-
py tina nonan 37,9 °C (37,0 %), THiiiHi BUAiTEHHS 3 HOCa
(20,0 %), kammens (15,6 %), 3aranbHy cnabkictb (12,3 %).
CepellHsI TPUBAJIICTh 3aXBOPIOBAHHS 1O MOMEHTY HaJIXoO-
JKEHHST B craiioHap craHoBuia 8,0 * 0,3 nHs, a TpuBa-
JIICTh HemyTH Ticiis rocmitatizamii — 7,0 £ 0,1 gHs Binmo-
BIJHO.

AHaJi3yloun 3BiTHY OOKYMEHTALIO JIOP-BiIIiIeHHS
KHII «IBaHo-®paHKiBCchbKa 00JIacHA AUTSAYA KJIiHiUYHA Ji-
KapHs IBaHO-®paHKiBCbKOI 00J1aCHOI paau», MU AiMIUIN
BUCHOBKY, 1110 CE€pel T'OCTPUX PECIipaTOpHUX iHGhEKIIi,

SIKi TIOTpeOyBa/IM ToCITiTali3allii B cTallioHap, MepeBaxka-
JIN ypaXkeHHsI HOCOBOI TTOPOXXHUHM i TIPUHOCOBUX Ta3yX,
piatie BigzHavaaucs Ha30(GapuHTITH il TOH3WITH (puc. 1).

Sk 6auMMO 3 HaBeleHUX Ha puC. | JaHUX, Y CTPYKTYpi
NiarHO3iB JIOP-OpraHiB 3a 3BITHUII Tepioa 3ycTpivaiucs:
rocTpuii cuHycUT BepxHboi ienenu (34,0 %), rocrpuit
cunycurt (21,1 %), inuii cunycuru (16,2 %), rocTpuii maH-
cunycut (14,6 %) i roctpi Ha30(hapUHIITH, TOH3WIITH 1
napusritu (6,1 %). Ilpote BUpPakeHOIro IpeBaTiOBAHHS
SIKOICh HO30JIOTi1 MPUY LIbOMY HE Bil3HAY€HO.

YacTtka miteif i3 CymyTHbOIO XpOHIYHOIO IaTOJIOTI€I0, Y
TOMY YMCJIi TJOp-opraHiB, craHoBwia 37,5 %, i Giiblire Ha 1
HEIYTW Y BiICOTKOBOMY CITiBBiIIHOIIIEHHI XBOPIJIO XJIOTTYM-
KiB (60 %), x*>=18,9; p < 0,05. 3a tTaHUMU aHAJi3y MEAUY-
HoOI nokyMmeHTallii, 90,6 % obcTeskeHUX OyJIO BUITMCAHO 3
JIOp-BiIiIEHHS 3 Omy>KaHHIM, OJIU3bKO 6,0 % — 3 Tomin-
1eHHsM i 3,4 % — 0e3 3MiH y 3araJlbHOMY CTaHi.

AHaJti3yloun po3mojlijl XBOPUX 3a TEPUTOPIaIbHUMU
OIMHUIISIMU 32 3BITHUI Tepiofl, BiA3HAYaEMO KOJWBAHHS
TMOKAa3HMKIB TOCIIiTaIi3allii 1iTeil 0061acTi 3 TOCTPOIO PeCITi-
PaTOPHOIO MATOJIOTIEI0 BEPXHIX AUXATbHUX ILIISIXIB ITiCIIsI
IOYaTKy KOPOHaBipycHOI maHaeMii (TabJ. 1).

Ax Gaunmo 3 HaBeneHMX y Taba. 1 maHuUX, He BiA3Ha-
YEeHO BIpOTiIHOIO MPUPOCTY YMCIAa TOCHITadi30BaHUX 3a
3BiTHUI Tiepion. OgHAK 3a OCTaHHI JBa POKM Ha 1iei Io-
Ka3HMK, Ha Hallly IyMKY, BIUIMHYJIU SIK TTaHJeMist KOpOHa-
BipyCHOI XBOpOOU, TaK i 30iIbIIIEHHST KiUIbKOCTI BHYTpIIII-
HbO TiepeMileHnX ocid B IBaHo-®paHKiBCHKiil 06MacTi B
MUHYJIOMY POIIi.

[J FocTpuit CUHYCHT BEpXHbOI Lienenu M |HWi crHycuTH
@ loctpui naHeuHyeuT [ HazodpapuHriTh, TOH3UNITU Ta NapuHTiTH

W MocTpuit cuHycuT

PucyHok 1. CTpykTypa giarHo3iB HaiOinbLu
MOLUNPEHNX rOCTPUX pecnipaTopHux iHgpekwuin
BepXHix AauxanbHux Waaxie (%) y rocnitaniaoBaHux
y nop-BingineHHs giten 3a 2017-2022 poku,
n=1177
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Ta6bnuys 1. Po3noain rocnitanizoBaHux y 10p-BigAineHHs gitei 3a nepion
32017 no 2022 pik 3a micuem npoxxunBaHHs (n =1177)

lTocnitanizoBaHi 3 FP3 y nop-BigAineHHs, n (%)
AAMII-'IICTpaTMBHO- Poku
TepuTopiaJsibHa oAUHULA
2017 2018 2019 2020 2021 2022
x:gjb':";”“' M. IBaH0-(PpaH- 81 (25,6) 56 (25,0) 46 (24,8) | 21%(283) | 56*(32,7) | 87(27,5)
Mewkanui cin IBaHo-®pan- | 4 45 44 5 109 (49,3) 88 (47,3) 38(51,2) 77(45,1) | 135(42,8)
KiBCbKOi 061acTi
IHwWi micTa o6nacTi 82(25,9) 54 (24,2) 52 (28,0) 14 (18,3) 38(22,2) | 94(29,7)
IHWi micTa YKpaiHu 6(1,9) 6 (2,6) - 2(2,3) 5(2,7) -

Mpumitka: * — BiporigHicTe Pi3HULi MiXK KinbKicTIO rocnitanizosaHnx mewkaHuie 3a 2020i2022 poku, p < 0,001.

3arajibHUIA cTaH 00CTEKEHUX XBOPUX i3 TOCTPUMU pec-
MipaTOPHUMHU 3aXBOPIOBAHHSIMU 3a 3BITHUM IMepioa Bimo-
OpaxkeHuii Ha puc. 2.

Posnogin nanux Ha miarpami (puc. 2) 3acBiguye, 1o 3a
3BITHUII Mepion IepeBaxkHa OLIbIIICTh HiTeH 3 TOCTPUMU

pecIipaTopHUMU 3aXBOPIOBAHHSIMHU BEPXHiX AUXaTbHUX
LIJISIXiB HAJAXOJAWJIU B CTAlliOHAp Y CTaHi CEPeHbOI TSKKO-
cti. HaroMicTh KiJIbKiCTh MALli€EHTIB y TSKKOMY i BKpaii
TSDKKOMY CTaHi 3a BCi pOKM CIIOCTEpEKEHHs TepedyBaja
B MeXaX CTaTUCTUYHOI ITOXMOKM i He Maya BipOTiZHOCTI

BiacoToK Bunaakis
N
\

[yKe TSHRKUA TAKKMI 3aa0BinbHMI

CepeaHbOTAKKMI

|-2017 2018 «=9=2019 = @ «2020 w2021 ==9-=2022 |

PucyHok 2. Po3anopain rocnitaniaoBaHux gitei 3 rocTpuMu pecnipaTtopHumMm
3axBOpIOBaHHSIMU 3a TSKKICTIO cTaHy, n= 1177

100
90
90 | 86 28855
e 80| g 7272767970
& 70
©
% 60
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g a0 37 ool
S 30 01 19 18 202523427
@ 5 1}8 1955161618 20 1417 20
12
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YTpyaHeHe binbyropni  Kawenb 3aranbHa [HinHI FonoBHUA  JIuxoMaHKa
HocoBe cnabKicTb  BUINEHHN 3 6inb
LUXaHHS Hoca
CumnTomu

2017 8201812019 202002021 m 2022

PucyHok 3. Oco6nMBOCTiI KiHIYHOT KapPTUHUN FOCTPUX PECipaToOpPHNX
3axBoploBaHb y AiTei 3a AaHNUMU PETPOCNEKTUBHOIo aHasi3y Mean4yHoi
AokymeHTauii,n=1177

(0,92 % Bunankis). Lle, y cBoto
Yyepry, iMOBIpHO IIOB’sI3aHO i3
CBOEYACHICTIO HaJaHHS MeIny-
HOI IONOMOTM I TOCTIiTasi3alli€o
HiTeil 3 yckaagHeHUMU hopmamu
I'P3 y npodinbHe BimmiaeHHS.

AHaJti3 TaHUX MMoKa3aBs, 1110 B
CTPYKTYpi TOCITITaJTi30BaHUX Ii-
Teii, sIKi XBOpIiJIM Ha TrOCTpi pec-
mipaTopHi iH(eKIIii, 3a yci poku
CIOCTEPEeKEHHS nepeBaxaiu
XBOpi BiKOBOI IpyIu Bil 3 poKiB,
a 1€ CITIiBBiTHOCUTBLCS 3 JliTepa-
TYpHUMM AaHUMU [4, 5].

HaiinomupeHiii cumMntomu
i cuHapoMU TIpU iH(eKUilHii
MaToJIOTii  BEPXHIX IUXaJIbHUX
IIJISIXiB MMOJaHi Ha puc. 3.

Cepen KIIIHIYHUX CUMIITOMIB
pecIipaTopHOi IIaTOJIOTii Bepx-
HiX IMXaJIbHUX LLISXIB 3aJ1€3KHO
Bil. 0COOJMBOCTEH TOIMIYHOTO
YPaXXEHHSI BEPXHIX JIUXaJIbHUX
LIJISIXiB Y AiTel 3 ypaxkeHHSIM HO-
COBOi TTOPOXXHUHU I TIPUHOCO-
BUX Ta3yX y CEPEIHbOMY YacTillle
3yCTpidaIuCs: YTPyIHEHE HOCOBE
nuxaHHS i anocMmist (98,0 %), ro-
JoBHUI 6inb (83,3 %), hedpib-
Ha TeMmmeparypa Tina (26,7 %),
THiiHI ~ BUJUJIEHHS 3 HOca
(21,7 %), xamens (11,3 %), 3a-
rajgbHa ciabkictb (6,7 %). Cepen
TOCIiTali30BaHUX [HiTeil 3 nia-
THO30M Ha30(papuHTITY i1 TOH3U-
JIITY Haiyacrilue 3ycTpidaaucs:
6inb y ropii (100 %), hebpriibHa
TeMIiepaTypa Tina (65,6 %), xa-
menb (42,3 %) i 3arajgpHa ci1ab-
Kictb (41,2 %).
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O6roBopeHHs

3a BM3HAYEHHSIM, IOCTPi PECIipaTOpHi 3aXBOPIOBAH-
HSl — 11€ KOMILJIEKC HeyT, CIPUYMHEHUX IHMPOKUM CIeK-
TpoM iH(MEKUINHUX 30yIHUKIB i TOETHAHUX CHUTBHUMU
OCOOJIMBOCTSIMM €ITiZIEMIOJIOTiT Ta TaTOreHe3y YypaskeHHs
MUXAJIbHUX 1UISIXiB, PO3BUTKOM PECIipaTOPHOTO i iHTOK-
cuKaliitHoOTo cuHaApoMiB. CaMe pecriipaTOpHUIT CUHIPOM €
HAWOUIBII SICKPaBUM KJIiHIYHUM IIPOSBOM IIMX ITaTOJIOTiU-
HUX CTaHiB Ha BiIMiHy Bil HU3KM iHDEKLUIMHNX 3aXBOPIO-
BaHb 3i CXOXO0I0 KJIiHiYHOIO KapTUHOIO (Kip, cKapjiaTMHa,
IudTepisi, MEHiHrOKOKIIeMiss, eHTepo- abo poTaBipycHa
indekuis) [1, 3, 12].

AHani3 daxosoi nitrepatypu B Elsevier i Scopus 3a
OCTaHHI IM’SITh POKiB 3 BUKOPUCTAHHSIM TIOIITYKOBUX CJIiB
«COVID-19», «koponaBipycHa xBopoba 2019», «SARS-
CoV-2», «roctpi pecriipaTopHi iHpeKii», «IiThu», «IgA-
BacKyJiT» BUABUB 1134 pesynbratu 3a TEMOIO JOCIiIKEeH-
Hia. bimbiiicte HaykoBMX poOOIT, OINISIAIB JiTepaTypu i
pedepaTuBHUX MOBITOMJIEHb Haaxoaua 3 KpaiH IliBmeH-
Ho-CxinHoi Asii, Adpuku, IHmoHe3ii, ne BubipKa XBOpUX
BBaXXa€ThCs OUTBII pernpe3eHTaTUBHOWI. Tak, B OMHOMY 3
MPOCMEKTUBHUX KOTOPTHUX A0CTiIKeHb 3 DiinmiH iuio-
csl TPO BU3HAYEHHS €TiOJOTIYHOI CTPYKTYpPHU pecripaTop-
HUX TIaTOTeHiB. 3arajioM y LiJIbOBY BUOIPKY XBOpHX OYJI0
BKJItoueHo 18 514 BumamkiB TOCTpUX pecripaTOPHUX Bi-
PYCHMX 3aXBOpIOBaHb, a 3pa3kKu MaTepiasliB Oyjio 3i0paHo
B 4735 nauientiB. Haftuacriuie mig yac gociimKeHHs BU-
aBasan puHoBipyc (22,2 %; 1052/4735) i pecrnipaTopHO-
cuHumTianbaui Bipye (12,0 %; 566/4735). Cepen nomarii-
HiX ITaTOTeHiB MpeBaIIOBAIM €HTEPOBipyC (CIiBBiIIHOLICHS
mancis (CIL) 1,8; 95% nosipunii intepsan (A1) 1,1-2,8),
MetanHeBmoBipyc mogunu (CLI 2,1; 95% 1 1,4-3.2),
puHogipyc (CLU 2,1; 95% M1 1,8—2,6) i pecripaTopHO-
cuHuumTianpHuit Bipye (CHI 1,6; 95% 11 1,2—1,9). 3 ycix
BunankiB ['P3 nmire 0,6 % notpebyBaiu rocmitamisanii [4,
13]. OcraHHiIM YacoM y HayKOBHUX TTOBiTOMJIEHHSIX O6araTo
MIIocs mpo MaHigecTallilo 03HaK CUCTEMHUX BaCKYJIiTiB
y Mali€HTIB 3 KOPOHABIPYCHOIO XBOPOOOIO B aHaMHe3i (579
crateii y 6a3i Pubmed/MEDLINE, 85 crareii — y Scopus).
VYV dokyci croctepexkeHb OMUHMIOCA 36 TALi€HTIB i3
MIS-C (MyAbTUCUCTEMHUI 3allaJIbHUN CUHIPOM IUTSYO-
ro BiKy), SIKUi1 HaifyacTilie MaHi(heCcTyBaB i3 CUMITTOMaMK
Backyiity. CepenHiii Bik 0OCTEXXEHUX XBOPUX CTaHOBUB
13 (1,1—17) pokiB, 3 Hux 32,2 % Mali€HTIiB XiHOYOI cTaTi
(cmiBBiIHOIIIEHHS YOJIOBIKIB i XiHOK ctaHOBuMIIO 2,3) [10].
TpuBasicTh 3axBOpIOBaHHSI 3 TOYATKy KOPOHAaBipyCHOI
XBOpOOU i 10 MaHidecTallil 03HaK BaCKYIITy B OLTBIIIOCTI
CTaHOBUJIA Bi/l OIHOTO TUXHS 10 11'siTH. Came TallieHTH i3
MIS-C, Ha nyMKy IOCIiTHUKIB, € LJILOBOIO TPYIIOIO PU3H-
Ky 11010 po3BUTKY IgA-Backymity (25,0 %) [8, 10, 14]. ITpu
LIbOMY MAETHCS MPO CHOPAAUYHUIA, BUNIAJKOBUI XapaKTep
nosisu nyprypu LlennsgitHa — [eHoxa B Malli€HTIB 3 KO-
pOHaBipyCHOIO XBOpoOOI B aHamHe3i. OgHaK OTpUMaHi
JaHi TOACKYIM CYMepewInBi i MOTpeOyOTh MOAAIbIIOro
BUBYEHHSI.

B Vkpaini misg mosHayeHHsST LIMX ITATOJIOTiYHUX CTa-
HIiB Ha IPaKTHUL BiTHeOaBHA BUKOPHUCTOBYIOTh KIIIHIYHY
HaCTaHOBY, 3aCHOBaHy Ha Jiokasax, «[purm ta roctpi pec-
mipaTopHi iH(eKIlii», sIKa IPYHTYEThCS Ha 3acamax JoKa-
30B0i MenuuuHu i MKX 11-ro meperysny, 1o 6a3yeTbes

Ha TOIlIYHOMY (aHATOMIYHOMY) XapaKTepi IaTOJOTiYHUX
ypaxeHb BEepXHiX auxaabHux 1uisxis [1, 3, 5]. OmHak ii
MPUHLIMIIIB Y HAIIOMY BMIAAKY HE 3aBXIU JOTPUMAHO,
0CO0IMBO Ha aMOYJTaTOPHOMY €Talli CIIOCTePEXKEHHSI.

3a3HauyrMMO TaKOX, 1110 TiJ yac amMOyJaTOPHOTO OTJIsI-
ny miteir 3 o3Hakamu ['P3 mpakTwuyHO HE TPOBOAUTHCS
MOJIEKYJISIDHO-TEHETUYHA ¥ CepoJIOTiuHa JiarHOCTHKA
€TiOJIOTIYHOI CTPYKTYpU BipyCcHOI iH(EKIIii, a 1Ie CYTTEBO
YCKJIAIHIOE TIPOBENEHHS MOJAJIbIIOr0 aHajlizy OTpuMa-
HUX JaHUX. BUHSTOK B 1IbOMY BUMAAKY CTaHOBJSTH Xiba
110 TpUM i KOpoHaBipycHa iH(eKis, niarHoCTyBaTU SKi
MOXHa Ha MifCTaBi MyJly METOJUK, SIK-OT: iMyHO(DEepMeHT-
Huii aHamiz (IDA); iMyHOOJIOTMHTI; peakxiliss HenpsMol
reMabcopOl11ii; peakliisi JIAHIIOTOBOI MoJjliMepu3aliii, abo
nojiMmepasHa JiaHutorosa peakitisi (ITJIP); Bipycosoriune
GiosioriuHe mociimkeHHs (Kypsidi eMOpioHu, 1abopaTopHi
TBapMHU, KIITUHHI KyJIbTYpH, peakilisa HelTpai3alii); 3a
HApOCTaHHSIM TUTPY CHeUMMIYHNX aHTUTLI y TTapHUX CHU-
poBaTKax y IuHaMilli (cupoBaTKa 0epeThCs 3 IPOMIKKOM Y
10—14 gHiB) — peakilisi HEMPsIMOI TeMarjoTUHallii, peak-
1LIis1 TaJbMyBaHHSI TeMarIlOTUHALLl, peakilis 3B’sI3yBaHHS
KOMILJIEMEHTY TOIIO; (DJII0OPOIMYHOJIOTIYHUI MeETOm 3
MOHOKJIOHAJIbLHUMU aHTUTIJIAMU; METOJ MOJICKYJISIPHOT
Tiopman3alii HyKJIeTHOBUX KUCIOT Tomlo [5, 15]. 3 ycbo-
IO BUILIEHABEACHOIO 3a pe3yjbTaTaMUu PETPOCIEKTUBHOTO
aHaJizy Mu BusBwIM Juine BukopuctanHs [TJIP ta IDA (y
25 % Bunaznkis). Bim3HaunMo, 110 B CTPYKTYpi TOCIiTaIi-
30BaHUX IiTeH, SIKi XBOPLIM HA TOCTPi pecripaTopHi iH(peK-
11i1, 3a yCi pOKM CIIOCTepeKeHHs TlepeBaxkaa BikoBa rpyra
Bin 3 poKiB, a 11e CITiBBiITHOCUTLCS 3 JIiTepaTypHUMU JaHU -
Mmu [1, 3, 5, 16]. BinbluicTh MaLi€HTIB TPU LIBOMY HaIXOIM -
JIU B CTalliOHAp Yy CTaHi cepeaHbol TSKKOCTI. [1pu 1pomy
3a 3BITHMI TepioJ He BCTAHOBJIEHO CYTTEBOI Pi3HMIII MiX
roCHiTajli30BaHUMU 3 O0JIACHOTO LIEHTPY Ta i3 CLIbCHKOI
MiCIIEBOCTI, 1110 MOe BKa3yBaTH sIK Ha Kpalily JOCTYITHICTh
MEIMYHOI JIOTIOMOTH, TaK i Ha Ti3HE 3BEPHEHHS MO Me-
NIUYHY IOTIOMOTY i caMoJjiikyBaHHS Baoma. Ha mepriomy
MiCIIi B yCix AiTeli, siKi Oyau TrocmiTaji3oBaHi B cTallioHap
3a 3BITHUI Iepiod, MU BUSBUIM O3HAKU PECIipaTOPHOIO
CUHIPOMY: YTPyAHEHE HOCOBE AMXaHHS i aHOCMilo, OiJIb y
ropJii, KallleJib, THiliHi BUIIJIEHHS 3 HOCA, a TAKOX CUMII-
TOMM iHTOKCHKALlii: 3arajbHy CJIaOKiCTh, TOJIOBHUIA OiJb,
(bedpuriibHY abo mipeTU4HY TemriepaTypy Tina. Lle Kope-
JIIOBAJIO 3 JIiTepaTypHUMU JaHUMMU, TOCTYITHUMM HaIIOMY
criocTepexeHHmwo [2, 5, 17].

He Bukimkae cyMHIiBY TOM (hakT, IO HiTH PaHHBOTO
BiKy € HalJacTilllOI0 MIlIEHHIO /IS PecCIipaTOPHUX iH-
dexiiii, 0co0JIMBO KOIM MAETHCS PO BiKOBY KOTOPTY 0
5 pokiB [1, 6, 18]. Lle MOXHa MOSICHUTHY BiIOMUMU Ha 3a-
raj npuyvHaMmu, sIK-OT: aHaToMO-(i3ioysoriyHi xapakTe-
PUMCTHUKU CTAHOBJCHHS BEPXHiX IMXaJbHUX ILISIXiB Yy pi3Hi
nepionu XUTTS AUTUHU, OCOOJMBOCTI (DYHKIIIOHYBAHHS
iIMYHHOI CUCTeMU B Lieil Tepioj, MOYaTOK BiABiaAyBaHHS
NUTUHOIO JIOLIKITbHUX 3aKjaliB, 4acTi KOHTaKTU 3 PO-
BECHUKAaMU, a BiAITOBiTHO, OOMiH ITaTOTeHaMH MixX CO00I0
tomo [5, 19]. 3a3HaumMMoO, 110 HAa CTAaTUCTUKY ITOIIMpE-
HOCTI pecIipaTOpHHUX 3aXBOPIOBAaHb Y AUTSYill ITOMYJISIIIii
3arajJioM BIIMBa€ TOi (hakT, 11O HE BCi 0aThbKM BYACHO
3BEpPTAIOTHCS 110 MEAUYHY JOTOMOTY, HaJaluyu rnepesary
CcaMOJIiKyBaHHIO BIoMa.
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VY ce30H OypXJIMBOI0 pO3BUTKY €MiIeMiYHOTO MPOIIECY
Ha KIITaJT MaHAeMiil uu eminemiii (oOCiHb — paHHS BeCcHa)
yacrota ['P3 3pocTae i cTaHOBUTh, 3a PI3HUMU JTAHUMH,
20—30 % Binm 3araabHOI KiJTbKOCTi HACEJNIEHHS, MPUIOMY
HaAWBUIIMI BiICOTOK TUX, XTO 3aXBOPiB, MPUIIAJAE Ha BiK
3—14 pokis [2, 7, 20].

BucHoBKkMU

1. TocTpi 3amabHi 3aXBOPIOBAaHHS BEPXHIX TUXATbHUX
LIJISIXiB, 32 JAHUMU PETPOCTIEKTUBHOTO aHasli3y MEAUYHOT
JOKYMEHTAallii, 3a/IMIIAaI0ThCS HANTTOIMPEHIIIIMMU B TUTSI-
yiii monyJsiiii IBaHo-®paHKiBChbKOi 001aCTi, a iX rolmpe-
HICTb CHiBBITHOCUTLCS 3 JAHUMM IO YKpaiHi, CTAaHOBJISTYU
6;m3bK0 75—90 % Bunankis. [IpuBepTae yBary HeBinmoBim-
HiCTh MiX Bepudikallielo aiarHo3y rocTporo pecripaTop-
HOTO BipyCHOTO 3aXBOPIOBAHHS i KJIIHIYHOIO HACTAHOBOIO,
MixXHapogHUMHU pekoMeHnaiisimu i MKX 11-ro nepersi-
Iy, TOOTO BiICYTHICTb MPU BCTAHOBJICHHI /1iarHO3y aHATO-
MIYHOI JIOKaJIi3allii ITaToJOTiYHOrO IIPOlIeCy, 0COOIMBO Ha
aMOynaTopHOMY eTalri crocTtepexeHHs. [Ipo eTionoriuyny
Bepudikallito aiarHosy iaeTbest auiie y 25,0 % Bunaukis.

2. J1o KJIIHIYHUX OCOOJIMBOCTEI TOCITITATi30BaAHUX [Ii-
teit 3 'P3 BimHOCKHMO: BiK Bix 3 pokiB (89,0 %), yacty roc-
miTajizauito B cramioHap (4 i 6ibllie pa3u Ha pik) y Billi Bif
4 1o 6 poxkiB (p < 0,05). 3ayexkHO Bif TOMIYHOTO YpaskeHHsI
BEPXHIX TUXaJTbHUX IUISIXiB Y KJTiHiIli TPeBaIOBAIN: YTPYI-
HEHe HOCOBe MuXaHH it aHocMist (98,0 %) i romoBHUIL 6ilTb
(83,3 %) nipu cunycutax; 6inb y ropii (100 %) it nmxoMaH-
Ka (65,6 %) nipu ToH3wWIITaxX i (hapuHriTax. CepeaHs TpuBa-
JIICTh 3aXBOPIOBAHHS 10 MOMEHTY HAJXOKEHHS B CTallio-
Hap craHoBwia 8,0 = 0,2 gHs, a TPUBAJIICTb HEAYTHU TTiCIIST
rocmiTaizauii B cepenHboMy ctaHoBuia 7,0 £ 0,1 nHs.

3. YV cTpykTypi [iarHO3iB TOCIIiTali30BaHUX Y JIOp-
BiIOiIeHHsT OiTeid 3 TOCTPUMU peCHipaTOPHHUMU 3aXBO-
PIOBaHHSIMU BEPXHIX JMXAJbHUX IUISIXiB TIpeBaIOBAJIN:
TOCTPUIA CUHYCUT BepxHbOi mmeenw (34,0 %) i roctpwii cu-
nycut (21,1 %). BomHoYac yacTka KOMOIHOBaHVX Ta yCKIIaI-
HeHUX (hopM 3aXBOPIOBaHb JIOP-OpraHiB craHoBMIA 25 %, i
OlblIIe Ha 1Ii HEAYTH y BiICOTKOBOMY CITiBBiTHOIIIEHHI XBO-
pinto xnomuukiB (60 %), x> = 18,9, p < 0,05. ITancuHycUT
HATOMICTb YacTillle BUHWKAB Ha TJIi CyMyTHLOI Ta XPOHIYHOT
matosrorii (70,0 i 30 %, p < 0,05), x> = 32, p < 0,05. 3a Bci
POKM CITOCTEPEXKEHHS CEpe] TOCTITali30BaHUX Y CTallioHAp
niteit i3 'P3 nepeBakanu XBopi BiKOBOI IpyIiu Bill 3 poKiB.
BinbiricTh maiieHTiB IIpK IbOMY HAAXOIWIN B CTallioHAp y
CTaHi cepenHbol TSoKKocTi. Ha mepimomy micii B ycix miTei,
SIKi Oy/IM TOCIiTa/li30BaHi B CTallioHap 3a 3BITHUI Mepiom,
MM BUSIBUWJIA O3HAKW PECIiPATOPHOIO CUHAPOMY: YTPYI-
HEHE HOCOBE MUXaHHs, OiIb Y TOpJIi, KallleJb, THiliHi BUIIi-
JIEHHS 3 HOCa, a TAKOX CUMITOMU iHTOKCHKALLil: 3araJibHy
cJ1abKiCTh, TOJIOBHUIA OB 1 TUXOMAHKY.

KonduaikT inTepeciB. ABTop 3asiBJiSIE MPO BiICYTHICTh
KOHGOJIIKTY iHTepeciB i Bj1acHOI (hiHaHCOBOI 3alliKaBJIeHOC-
Ti IIpY MiATOTOBI JaHOI CTATTi.
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P.Z. Buiak

Ivano-Frankivsk National Medical University, lvano-Frankivsk, Ukraine

Retrospective analysis of the prevalence of acute respiratory infections in children
of the Ivano-Frankivsk region

Abstract. Background. The article presents modern data about
the prevalence and peculiarities of the course of acute respiratory
viral infections in a childhood based on retrospective analysis of
medical records. The purpose of this article was to analyze the
epidemiology and features of acute respiratory viral infections in
children based on the retrospective analysis of medical records, and
reports of the Public Health Center. Materials and methods. Ex-
tracts from the medical charts of inpatients with acute respiratory
pathology and statistical reports of the work of the ENT depart-
ment of Ivano-Frankivsk Regional Children’s Clinical Hospital for
2017-2022, which included 1,177 patients, were carefully studied.
Results. The clinical features of acute respiratory infections in
children hospitalized to the ENT department were as follows: age
over 3 years (89 %), frequent admissions to the hospital (> 4 times a
year) at the age of 4—5 years, nasal congestion (87.0 %), headache
(72.0 %), body temperature above 37.9 °C (37 %), purulent nasal
discharge (20 %), cough (15.6 %), general weakness (12.3 %). The
average duration of the disease before hospitalization was 8.0 + 0.2
days, and after hospitalization, it was 7.0 £ 0.1 days. It was found

that those hospitalized had mostly ENT pathology, which initially
was more likely to be viral (75.0 %); moreover, predominantly girls
were affected (45 %), x> = 15.7, p < 0.05. At the same time, the
proportion of combined forms of ENT diseases with a complicated
course was 25 %, and boys were more likely to be affected (60 %),
%2 =18.9, p <0.05. Pansinusitis, on the other hand, occurred more
often against the background of secondary chronic pathology (70.0
and 30.0 %, p < 0.05), x> = 32, p < 0.05. During all years of obser-
vation, the age group of 3 years and older prevailed among hos-
pitalized children with acute respiratory infections. Most patients
were admitted to the hospital in a condition of moderate severity.
In all children hospitalized during the reporting period, we have
found signs of respiratory syndrome such as nasal congestion and
anosmia, sore throat, cough, purulent nasal discharge, as well as
symptoms of intoxication: general weakness, headache, fever.
Conclusions. The obtained data require further study and observa-
tion in the dynamics in order to stratify risk factors for the develop-
ment of IgA-vasculitis in a childhood.

Keywords: children; acute respiratory infections; epidemiology
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CopokmaH T.B., CokonbHuk C.B., lNMoneatok H.O., Makaposa O.B.
BYKOBUHCBHKN AEIKABHA MEANYHIV YHIBEPCUTET, M. YepHiBLi, YKpQiHO

BitamiH D 9K npeAUKTOP
TSHKKOro nepeoiry 3anaAbHUX
3AXBOPIOBAHb KULLEYHUKA B AiTen

Pesiome. Axmyaavnicmo. 3ananvni 3axeoprosanna kumweunuxa (33K) uacmiwe possusaromocs 6 dumsauomy 6iui,
mpuearoms ynpoooesiuc ycboco JCUMms, i yacmoma ix CmpimMKo 3pocmae é iHdycmpianbHo po36uHeHux kpainax. binb-
wicmbs docaidnukie eusnauaroms gimamin D (VD) ax kawouosuil peeyiimop WAYHKOB0-KUUKOB020 20Meocmasy i
6po0xceHol IMyHHOI 6i0n06idi ma biomapkep akmuenocmi ii msxickocmi nepebicy 33K. Mema: euznauumu uacmomy
6UHUKHeHHs Oeiyumy eimaminy D ma iloeo 36’930k i3 nepebieom 3anasbHUX 3ax80pH6aAHb KuuleyHukKa y dimeil.
Mamepiaiau ma memoou. Y docnrioxcenns exnioveno 36 dimeii: 13 dimeit i3 33K (ocnosna epyna) ma 23 oumu-
HU epynu nopieHsaHHS i3 cuHOpomom noopasrenoeo kuuweunuxa (CIIK) ma ¢ynxuyionasvruum aboominarvHum borem
(DAB). Cepeoniii gix dimeii cmanosus 13,09 £ 2,28, mediana — 14,5 poky; 63,6 % Oyau xaonuuxu. Iayiecnmie
i3 33K oyinreanru wjodo KAiHIMHUX NPOsAGI6 3aX60PI6aHHA, AoKanrizayii 3axeoprosanns ([lapuzvka kaacughixayis)
ma axmuenocmi szaxeopiogansi (PCDAL/PUCAI). CIIK ma PAF 6yau diacnocmosani na ochosi Pumcokux kpu-
mepiie 1V. Cuposamkosuii 25-eidpokcusimamin D (25(OH)D) oyintosaru esexmpoxemintominecyeHmMHUM Memo-
dom (Elecsys Vitamin D total, Cobas). Pezyabmamu. Ceped ob6cmencerux dimeii nepegasicas msaxckuil nepebie 33K
(61,5 %). BipoeioHoi pisHuyi 6 nOKA3HUKAX MAcU Mila ma 3p0Ccmy 6 Uilomy Minc epynamu He CnoCmepieanocs, wo
Moodice Oymu nog’szano i3 Hegeaukor mpusanicmio 33K, odnax y dimeii i3 33K sioznauanacs mendenyis 0o 3Hu-
JCeHHS NOKA3HUKI6 @i3uunoeo poszsumky. Ceped 00cAi0NCy8aHux epyn cnocmepiediucs 3Ha4Hi @iOMIHHOCMI 6 No-
KasHukax eemoenobiny, IIIOE, C-peakmusnozo npomeiny, Kinbkocmi mpomoouumis, (pekaibHoeo KaibnpomexKmuHy
(p < 0,05). Konyenmpauis VD y kposi obcmedxncenux dimeii koaueanracs 6io 39,9 do 10,8 ne/ma, npu cepednvomy
nokasnuky 21,8 £ 5,8 ne/ma. ¥ 76,9 % oimeii i3 33K konyenmpauis VD y kposi 6yara 3nuxcenor, mooi sk ceped
dimeii epynu nopieHsanns mineku y 21,7 % iio2o piserv 6ye Huxcuum 3a Hopmy. Jimu, xeopi na 33K, xapaxmepusy-
8aNUCA BIPOCIOHO HUMICHUMU NOKA3HUKaMu Konuermpauii VD y kpoei (cepedniit nokaszuux 16,7 ne/mn). Huxcui pieni
VD 6yau noé’szani 3 acinouoro cmammio, XK ma BK, a makoowc i3 mpusanicmio xeopobu 6invuie Hixe 3 poxu ma ii
maxckicmro. Buseaeno 36opomuy kopeasyiro VD 3i cmynenem akmuenocmi 33K (XK: r =—0,33; p = 0,01, ma BK:
r=—0,38;p = 0,01) i maxckicmio nepebiey (XK: r =—0,35; p = 0,01, ma BK: r =—0,36; p = 0,01), nokasHukom
C-peaxmuenoco npomeiny (XK: r = —0,39; p = 0,01, ma BK: r = —0,37; p = 0,01), pienem pexanvroco kaibnpo-
mexkmuny (XK: r =—0,42; p = 0,01, ma BK: r =—0,46; p = 0,01). Bucnoexu. Y invuwocmi oimeii (76,9 %), xeopux
Ha 3ananvHi 3aX60PI0AHHA KUWeHHUKA, KoHueHmpayis VD y kpogi € 8ipociono Huicuoio uodo maxoi 6 dimeli i3
@DYHKUIOHANbHUMU 3AX60PIOBAHHAMU WAYHK080-KUWK068020 mpakmy. Huocui pieni éimaminy D 6yau noe’s3ani 3 juci-
Houoo cmammio, Xxgopoboro Kpona ma eupaskoeum Koaimom, a maxodic iz mpuganicmio xgopoou binvuie Hisxc 3 poxu,
cmyneHem aKkmueHOCmi ma msajicKum nepebieom, w0 niomeepoxcye poav gimaminy D ax moxcaueoeo npedukmopa
mscKocmi nepebiey Yux 3axeopro8ans y OUmsa4omy Giui.
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Bctyn

3ananbHi 3axBopioBaHHS KuineyHuka (33K), 3a Bu-
3HauYeHHSIM €BporneiicbKoi opraHizalii 3 BUBYCHHS XBO-
poou Kpona (XK) i xonity (ECCO) Ta €BporneiicbKoro
TOBAapUCTBA IMUTSIYMUX TaCTPOEHTEPOJIOTIB, TEIaTOJIOTiB
ta HytpuuionoriB (ESPGHAN), € oaHielo 3 HaiGiabIn
CKJIAHUX TPOOJeM TMeniaTpuYHOi racTPOeHTEPOJIOTii 3
OIISIIY Ha TSDKKICTh MepeOiry Ta yacTy iHBamimu3ariio [1].
1la martosorisg yacriiie po3BUBAETHCS B AUTSIYOMY Billi,
TPUBA€E BOPOMOBXK YCHOTO KMTTS, i 4acToTa ii CTpiMKO
3pOCTaE B iHAYCTpiaabHO pO3BMHEHUX KpaiHax. HaiiBuia
nommpeHicTb 33K 6yna 3apeectpoBaHa B €spomni, CIIA
ta Kanani [2—5]. OnHak i3 moyaTky XXI cTomiTTs 3aXBO-
proBaHicTh Ha 33K i iX MOIMPEHICTh TOMITHO 3pOCIU B
KpaiHax A3ii, Abpuku Ta [TiBnennoi AMepuku [6, 7]. Ha-
teriep 33K po3misigaloTh SIK XpOHIYHUI pelUaNBYOUM I
3aMajJibHUM CTaH HUIYHKOBO-KMIIIKOBOTO TPAaKTY, SIKWiA
BKJIIOUAE JIBA OCHOBHUX 3aXBOPIOBaHHS: XxBopoOy Kpona
i BupaskoBuit koJit (BK).

OcTaHHI JOCHIIXEHHS 3HAauyHO TMOJIMIIWJIM Hauli
3HaHH4 Tipo narodizionorito 33K, 110 npussesno A0 3Ha-
YHOTO IMPOTPecy B iX 1iarHOCTUILI Ta JJiKyBaHHi. 30Kpema,
HaJgaHo JoKa3u Toro, mo maroreHe3 33K moB’s3aHmii
i3 TEHETUYHOIO CXMJIbHICTIO, KUIIKOBOI MiKpo0ioTol0,
¢dakTOopaMy HABKOJMIIHBOTO CEpeloBHUIlA, XapuyBaH-
HSIM Ta iMyHoJoriuHMMU aHoMmatismu [8§—12]. [lpote
JOCi 3aJIMIIAOThCSl HE BUBYEHMMU MUTAHHS 1IOJ0 Ta-
TOTeHe3y, Iepediry 3axBoproBaHHs Ta (PAKTOPiB KUIIKO-
BOIO 3alajieHHs B Pi3HUX IIiarpymnax mamieHTiB i3 33K,
SIKi MOTPeOyIOTh MoJanblIoro gocaimkeHHs [13—15]. Le
CTOCYETHC iHilliallil 3aITaJIbHOI'0 MPOLIECY B KUIIEYHUKY.
Bizmomo, 1110 mopylieHHsS KMIIKOBOI 0ap’epHOi QyHKIIIT
BUKJIMKAE TiJBUILIEHY KHWIIKOBY MPOHUKHICTh JIIOMi-
HaJIbHUX aHTUTEHIB i 0akTepiii, 1110 MPU3BOAUTH 10 TO-
pYILIEHHS TOJEPAaHTHOCTI Ta TMOYaTKy 3amnajeHHs [16].
BinpuricTe mocmigHukiB Bu3HavatoTh Bitamid D (VD) gk
KJTIOUOBUA PETYSITOP IIYHKOBO-KHUIITKOBOTO TOMEOCTA-
3y Ta BpomKeHoi iMmyHHOI Bigmosiai [17]. [IpumyckamoTs,
mo VD Moxe 3abe3meuyBaTu LUIICHICTh CIM30BOI 000-
JIOHKM KHUIIIEYHMKA 3a JOMOMOTOI0 TaKUX MEXaHi3MiB,
SIK PeryJssiiiss clu3y TOBCTOI KUIIKK [18] i 30epexxeHHs
CTPYKTYPU KUILIKOBOI CTiHKU. OKpeMi DOoCTiaKeHHs BKa-
3yI0Th Ha Te, 10 poiib VD roJIOBHUM UMHOM TIOJISITaE
B OT0 BIUIMBi Ha CKJaj KWIIKOBOI MikpobioTu [19] Ta
3IaTHOCTI MOCUJIFOBATU €KCIIpecito Oijka i 3HaYHO Mpu-
THiUyBaTW BUBIIbHEHHS 30HYJiHY, sSKi BiAMOBiIalOTh 3a
MiABUINEHHS KUIIKOBOI MpOHUKHOCTI. Lle moB’s3ano 3
OJIOKYBaHHSIM IMYHHHUX BiIIlOBifeil, ITOTEHIIil1OBaHUX
VD, Bkioualoun ekcrpeciio peuentopiB VD Ta Bimmo-
BigHi iMyHHi ¢yHKIil akTuBOoBaHOro VD. AKTUBOBaHUM
VD ctumyitoe cexpellito HelTpodiiamu, MakpodaraMu
Ta KJiTUHAMU, 1110 BUCTWJIAIOTH eMiTeiadbHi IMTOBEPXHi,
aHTUOAKTEepiaJIbHUX MEeNTUIIB i3 IMMPOKOIO0 aHTUMIKpPOO-
HOI0 aKTMBHICTIO, SK-OT KaTeJiluauH i B-aedeH3uH
[20], mpurHidye eKCIIpecilo aHTUMIKpOOHOIro IENITULY
TeTrCUMHY, 3MEHIIYIOUM OIocepenKoBaHuil deporop-
TUHOM €KCIOPT BHYTPIIIHBOKIITUHHOTO 3aj1i3a Ta o0Me-
Kyloun mpodidepallilo MaToreHiB, IKi BUKOPHUCTOBYIOTh
3aJ1i30 IJ1 pocTy. IHII JOoCiakKeHHs CIIpSIMOBaHi Ha BU-
SIBJIEHHSI TTIOTeHUiHUX OioMapKepiB aKTUBHOCTI Ta TSIK-

kocrti nepebiry 33K [21—24]. OgHuMm i3 Takux Giomap-
KepiB BBaxaeTbcs VD. Pe3yabratu ocTaHHiIX HayKOBUX
TOCITIIKEHDb TOBOJATH PETYJISTOPHUI BIUIMB BiTaMiHy D
Ha IMYHHY CUCTeMY, TIPOTUMIKpOOHUIA 3aXUCT i 6ap’epHY
(byHKIIit0 MKipK Ta CTIM30BUX 00OJIOHOK.

MeTa: BU3HAUUTU YACTOTY BUHUKHEHHS IedilnTy
BiTaminy D Ta itoro 3B’s130K i3 mmepe0irom 3amajbHUX 3a-
XBOPIOBaHb Y JiTEH.

MarepiaAn Ta meToAU

VY nocnimkeHHsT BKIO4YeHOo 36 miteit: 13 miteit i3 33K
(ocHOBHA rpymna) Ta 23 OAUTUHU CTAaHOBWJIM TPYILy I1O-
piBHsaHHs. CepenHiil Bik miteid craHoBuB 13,09 £ 2,28,
Memiana — 14,5 poky; 63,6 % Oynu xmomuuku. Hukue
HaBeJIeHO rpadiuHUil AU3aliH MPOBEACHOrO TOCIiIKEH-
Hs1 (puc. 1).

[Momynsiuist nocnimkeHHs Oysia chopMoBaHa 3a TaKU-
Mu rpynamu: xBopoba Kpona (XK, n = 3), BupaskoBuii
komit (BK, n = 8), cunapoM moapa3HeHOro KWIIeYHM-
ka (CIIK, n = 10) ta cungpoM (yHKIiOHAJIbHOrO a0-
noMiHanbHOro 6omo (®AB, n = 10). Jdiarno3 33K 6a-
3yBaBCsl Ha MoaudikoBaHux Kpurtepisx Ilopro [25].
IMamientiB i3 33K oliHOBaAM IIOAO0 KIiHIYHUX IIPO-
sIBiB 3aXBOpIOBaHHS, JioKadizalii 3axBoproBaHHs (Ila-
pM3bKa Kiacu@ikalliss) Ta aKTMBHOCTI 3aXBOPIOBaHHS
(PCDAI/PUCALI) [26]. CIIK ta ®AB Oynu miarHOCTO-
BaHi Ha ocHOBi Pumchkux kpurepiis IV [27]. laBHicTh
3aXBOPIOBAHHSI PO3PaxOBYBaJIM Bil MaTW TMeEpIIOi dia-
THOCTUYHOI eHmocKoIrii. CupoBaTKOBUil 25-TimpoKcu-
BitamiH D (25(OH)D) ouiHioBanu ereKTpoxeMilTIoMi-
HecueHTHUM MeToaoM (Elecsys Vitamin D total, Cobas).
Hianaszonu cuposatkoBoro 25(OH)D 30—50 Hr/ma
BBaxajaucst ontuMaibHumu, 20—30 Hr/mi Oyau cyborn-
tuManbHuMu. KoHueHTpalist Huxue Big 20 Hr/mj BBa-
kanacs aedinurom Bitaminy D.

JwuzailH [mochiaXeHHsT TmependadyaB AOTPUMAHHS
MPUHIMTIIB KOH(DiAeHIIiiTHOCTI, KOHIIeTIIito iHpopMoBa-

3aranbHa Koropta
(n = 36)

v

DAB
(n=13)

Y v v v
v

KniHi4yHa ouiHKa 3 BU3HA4YE€HHSIM aKTUBHOCTI
3axsoptosaHHsa (PCDAI/PUCAI)

Y v v v
v

JlabopaTtopHe focnigKeHHs
(3AK, KanbnpoTEKTHH, BiTaMiH D)

Y v v v
v

IHCTPYMEHTanbHe AOCNiAKEHHS
(Y34, BKC 3 mopdorictonoriyHMm AoCnigeHHsIM)

PucyHok 1. IpagpiyHnii gn3saviH [OCNiB)KEeHHS
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HOIi 3roau i ypaxyBaHHs ocHOBHUX nojoxeHb GCP ICH
i TenbciHCbKOI Aekaapalii 3 GioMeAUYHUX AOCTiIKEHb,
Jie JIIOJMHA BUCTYMAE iX 00’€KTOM, Ta HACTYIMHMUX ii Iiepe-
rsiaiB (Ceyn, 2008), Konseniii Paqu €Bpornu rnpo npaba
moauHu Ta 6iomeauuuny (2007) i MO3UTUBHUI BUCHO-
BOK JIOKQJILHOI KOMicii 3 bioMmennyHoi eTukn. [1poTokon
KoMicii 3 6ioeTuku ByKOBMHCHKOTO Jep:KaBHOTO MEIUY-
Horo yHiBepcuTeTy Ne 10 Bim 17.11.2023 p.

Kpurepisimu BukiroueHHsT Oyin Hekiaacu(piKoBaHUI
3anajbHUI TIpolleC Y KMUIINEYHUKY, HEIOBHI OaHi, MMpu-
oM xap4yoBux n106aBok i3 VD, crepoinHa Teparisi, opTo-
MeAWYHi BTpyYaHHS Ta OMHOYACHMI AiarHO3 OyIb-sIKOTO
iHIIIOTO CTaHy, KW, SIK BiIOMO, BUKJIMKAE CUHIPOM
MaJibabCcopOLii.

CepeaHi BeIMYMHU MMoAaHi y BUTIsaai M = m, ne M —
cepellHE 3HaUYeHHS MOKa3HUKa, m — CTaHIapTHa MOXu0-
Ka cepenHboro. Juist BUSIBICHHS BipOTiqHOT Pi3HUI MiX
IBOMa rpynamMu BuKopuctoByBamm U-kputepiiit Man-
Ha — YiTHi. BiporimHicTh BiZMiHHOCTEe MiXX BiTHOCHU-
MM TTOKa3HUKaMU y Ipymax MiaTBepIKyBaIu 3a TOMOMO-
roro kputepito Kci-kBaapat Ilipcona. PizHuis BubGipok
BBaxkasiacs BiporigHoto npu p < 0,05.

PesyAabTaTH

KiiniuHi Ta GioxiMiuHi mpodisli negiaTpuyHUX malli-
enTiB i3 33K ta CI1K HaBeneHi B Tab:. 1, 2. Y 5 nmaiieHTiB
(38,5 %) Brepme BusBieHo 33K. CepemaHst TpuBallicTh
33K cranosuna 2,3 + 0,8 poky. BiporigHoi pi3HuUIli B
MoKa3HMKaX MacH Tijia Ta 3pOCTy B LIJIOMY MiX IrpyramMu
HE CIOCTepirajocs, 10 MOXe OyTH TOB’sS3aHO i3 HEBe-
koo TpuBanictio 33K, omHak y miteit i3 33K Bim3Ha-
yajacs TeHIEHIis 10 3HUXEHHS MOKa3HUKIB (i3uyHOTO
po3ButKy. Cepen MOCTIIKYBaHUX TPyH CIIOCTEpiraaucs
3HA4YHi BIiAMiHHOCTI B MoKa3HMKax remorjoobiny, LIIOE,
C-peakTUBHOTO MPOTEiHY, KiJIbKOCTI TpOMOOLIUTIB, (de-
KaJIbHOTO KajnbnpoTeKTuHy (p < 0,05).

BapTo 3ayBaxuTu, 110 cepenHiii piBeHb BMicTy (e-
KaJIbHOTO KaJIbIIpOTEeKTUHY y Aiteit, xBopux Ha CIIK Ta
®AB, cranoBuB 23,9 + 2,7 ta 24,6 + 2,1 Mr/Kr Biamno-
BiIHO, 1110 CBiIUMTH Ha KOPUCTb BiICYTHOCTi 3amajbHO-
ro KOMIOHEHTAa B JIAHI[IO31 MaTOJIOTIYHUX 3MiH TOBCTOI
KMIIKM, 1110 i € CYTTIO LIX HO30JIOTIYHUX CTAHiB.

Posmnonin naimieHTiB 3a aKTUBHICTIO 3aIlaJIbHOTO IIPO-
1iecy B KMIIIEYHUKY HaBeneHo B Tabi. 3. Cepen obcTexe-
HUX JiTeil mepeBaxaBn Tsxkkuii mepeodir 33K (61,5 %).

Tabnuys 1. CtateBo-BikOBa xapakTepucTmuka 1a QianyHi MokazHNkn o6CcTexxeHux giren

MoKa3HuK XK,n=5 BK,n=8 CNK,n=10 ®AB,n=13
BiK (pokwu) 13,7+ 2,6 149+ 2,2 12,6+1,9 129+1,7
CraTb (X10N4YUKK/AiBYaTKA) 3/2 5/3 6/4 7/6
3picT (cm) 1549 +8,4 1526+ 7,5 1599+11,1 158,4 £ 10,2
Maca Tina (Kr) 51,5+ 2,6 52,7+31 559+2,8 54,8+ 2,2

Mpumitkn: TyT i B Tabn. 2—-4, Ha puc. 3: XK — xBopoba KpoHa; BK — BupaskoBuii konit; CIIK — cuHgpom no-
Apa3HeHoro kuwevyHuka; PABb — pyHkUioHanbHWUi abgomiHanbHWii Ginb.

Ta6nuus 2. JlTabopaTtopHuii npoginb o6¢cTexxeHnx airei

MoKa3HuK XK,n=5 BK,n=8 CNK,n=10 ®AB,n=13
[emorno6iH (r/n) 112,6 £8,3 1139+7,1 136,7 £ 10,4* 135,9 £ 9,7%*
fematoKpuT (%) 35,6 £5,6 38,8+3,9 40,4 £ 4,4 41,1+3,4
Tpom6ouuTtu (I'/n) 313,8+ 58,4 382,9+99,3 265,3+ 20,4 266,1+ 21,5
Nenkouutv (F/n) 84+11 86+18 62+1,7 6,3+1,9
LIOE (Mm/roga) 255+3,1 269+19 88+ 1,1* 8,5+ 1,3*%*
CPI (mr/n) 20,2+2,7 225+19 2,3+0,9* 2,4 +£0,8%*
AnbGyMiH (r/n) 425+6,3 40,8+ 3,6 469+25 47,1+25
KanbnpoTeKkTuH (Mr/Kr) 76,8+ 129 79,6 +£9,8 23,9+ 2,7* 24,6 £ 2,1%*

Mpumitkn: * — pisunysa siporigHa B noka3sHukax mixx 33K ta CINK (p < 0,05); ** — pisHuus BiporigHa B nokas-

Hukax mixk 33K Ta PAB (p < 0,05).

Tabnuys 3. Po3noain nauyieHTiB 3a akTUBHICTIO 3anaJibHOIro rnPoLuecy B KULLIEYHUKY

AKTHBHICTb npouecy, XK,n=5 BK,n=8

6anu KinbKicTb CepepHin 6an KinbKicTb CepepHii 6an
Nerknn (10-34) 0 0 1 28,0
CepepHin (35-64) 2 389+59 2 35,7+6,3
TaXKKUM (65 i GinbLue) 3 754+9,1 5 89,1+11,2
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Konuentpanuiss VD y KpoBi o0CTexKeHUX AiTeil 1BOX
rpyn KoauBaiacs Big 39,9 go 10,8 Hr/mu, npu cepen-
HbOMY TTOKa3HuKy 21,8 £ 5.8 ur/mn. Y 76,9 % niteit i3
33K konHueHtpauisgs VD y KpoBi Oyja 3HUXEHOIO, TOJi
SIK cepell AiTeil TPy MopiBHSAHHS Tinbku y 21,7 % iioro
piBeHb OyB HMXYUM 3a HopMy. Jlitn, xBopi Ha 33K, xa-
paKkTepuU3yBaaucs BipOTiZHO HIKYMMU TIOKa3HUKAMU
koHneHTpauii VD y xkpoBi (puc. 2), mpu LbOMY BipOTia-
HOI pi3HuLi B KoHUeHTpawii VD y miteir, xBopux Ha XK
ta BK, He ciocrepiranocs (puc. 3).

AHani3z KkoHueHTpauii VD y KpoBi miteii, XBopux Ha
33K, BusgBMB ii 3a1eKHICTh BiJl TPUBAJIOCTI Ta TSKKOCTI
nepebiry (puc. 4).

MHOXWHHUI perpeciiHuii aHaii3 moka3HukiB VD
MoKas3aB, 110 CTaTh, TPUBAJIICTh XBOPOOU Ta HO30JIOTIU-
Ha ¢dopma XBopobu OyaM 3HAUYIIMMU (haKTopamu, SIKi
BIUIMBAIOTh HAa MOTO piBEHb Y KPOBi LIMX aiTeit (Tad. 4).
Hwxui piBHi cupoBaTkoBoro VD Oynu nmoB’si3aHi 3 XiHO-
yoro crarTio, XK ta BK, a Takox i3 TpuBajicTiO XBOpoOu
OinpIe HiXK 3 POKHU, il aKTUBHICTIO Ta TSXKKiCTIO. Binb-
1lIe TOro, BUSIBJIEHO 3BOPOTHY Kopesiuiio VD 3i cTtyme-
HeMm aktuBHOcTi 33K (XK: r = —0,33; p = 0,01, tTa BK:
r=-0,38; p=10,01) i rsexxkicTio nepediry (XK: r=—0,35;
p = 0,01, ta BK: r = —0,36; p = 0,01), moka3HUKOM
C-peakTuHoro nporeiny (XK: r = —0,39; p = 0,01, ta
BK: r=-0,37; p=0,01), piBHeM (eKaTbHOTO KaJbIIPO-
tektuHy (XK: r = —0,42; p = 0,01, ta BK: r = —0,46;

25(0H)D, Hr/mn p=20,01).
Foyna | o | ©O6roBopenHs
NOPIBHSHHS 29,9 | 3HayHUI TIpoTrpec 3a OCTaHHI KijJibKa AECSITUIIThH
. BiIYYTHO pPO3IIMPUB Hallle PO3yMiHHSI maTodizioynorii
OCHOBHa rpyna | 167 33K, ocob6suBO B ranysi iMyHOJIOTii, i pO3IIUPUB MOX-
I ' JIMBOCTI JIJIS1 BUBUEHHSI 1HIIMX TepareBTUYHUX LIJISIXiB/
0 1'0 20 30 MillleHe#, 30Kkpema poji VD sK iMyHOMOIYII0I0OUYOTO
M . daxropa [28, 29]. ImyHoMoayot0unit epext VD 3meH-
Pucyrok 2. KonueHtpauis sitamiry D (25(OH)D) mye nposnidepaiito T-1iMbOLUTIB-XeATIepiB i TPOAYK-
Yy kposi aiTen {10 Mpo3amnajbHUX HUTOKIHIB (epeBaxHo 1JI-6, IJT-12,
Mpumitka: * — p < 0,05.
25(0OH)D, Hr/mn 25(0H)D, Hr/mn
| I I . . l l
®AB |30,8* Binblue Hix 3 poku | | 14,8
CMK | | [28,5% 1-2 poku | | | | | 18,4
B | | |17.7 Ao oy 1205
7 TaKMA 13,8
XK |15,8 ] | | |
! CepeaHboi | |18 s
0 10 20 30 40 TAMXKOCTI I I I ’
PucyHok 3. KoHueHTpauis BiTaminy D (25(0H)D) 0 5 10 15 20 25

Y KpOBi AiTel 3a51e>XXHO Bif HO30J10riYyHOi popmu
XBOpPO6GU

Mpumitka: * — p < 0,05.

PucyHok 4. KoHueHTpauis BitamiHy D (25(OH)D)
y kposBi giteri i3 33K 3anexxHo Big TpuBanocTi
XBOpPOOM Ta TsHKKOCTI nepeobiry

Tabnuus 4. Moka3Huku perpeciiHoro aHanisy mix Bmictom VD y KpoBi AiTeii BignoBigHo A0 HO30/10ri4HOT
¢popmu, gemorpagiyHnx gaHux Ta 1abopaTopHNx pe3ybTaTis

MoKa3HuK KoediuieHT P 95% Al
XK 6,733 2,899 0,05 1,197-11,356
BK 5,497 2,112 0,05 4,267-5,678
Cratb 2,989 1,344 0,01 0,511-6,455
Bik -0,089 0,215 0,67 -0,567-0,387
LIOE 0,034 0,167 0,78 -0,345-0,299
C-peaKTUBHMUI NPOTEiH 2,349 1,988 0,05 1,019-7,564
TaxKMM nepebir 5,667 2,451 0,01 2,099-8,378
;pssf;i”" GinbLue Hik 4,561 2,311 0,01 1,389-6,772
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1J1-23), a TakoxX 30i7bIIye MOAYJIIOBaHHS BPOIKEHOI Ta
ananTUBHOI BIAMOBIiAi iIMyHHOI CUCTeMU. YCe 1ie BKa3ye
Ha Te, 1o aedinut VD mMae 6araTo KaiHiYHUX HACiIKiB
st naiieHTiB i3 33K. Harenep BinOyBaeTbCst TUCKYCist
moxo 3HadeHHs VD misa nepe6iry 33K, ockinbku mo-
CJIIIDKEHHSI TIPOJIOBXYIOTh MOKAa3yBaTU Pi3Hi pe3ysibTa-
™ [31, 32]. ¥V HamoMmy AocCHiIkeHHi OyJ0 BUSIBJIICHO,
mo XK ta BK mepe6iraiors Ha (pOHI 3HMKEHOTI'O BMIiCTy
VD y kposi nmauieHrtiB. Ha choromHi gociigHuKu mpu-
MyCKalTh, 110 11€ MOXe OYTH MOB’SI3aHO 3 HEIOCTaTHIM
MepeTpaBIeHHSM XUPOPO3UUHHUX CIOJYK i MEHIIUM
noravHaHHAM VD depe3 MOpPOXHIO Ta TepMiHaJIbHY
KJyooBy KUKy [33]. 3Baxarouu Ha Te, 110 KOAHIN T1-
TUHI Y HAILIOMY TOCJI>KEHHiI HEe TPOBOAMIACS PE3EKILis
KMIIEYHUKA, 10 MOTJIO OM CIPUYMHUTU TOPYLICHHS
BCMOKTYBaHHSI IIMPOKOTO CIEKTpa IOXWBHUX pPevyo-
BUH, MOXHa NPUITYCTUTH, 110 VD BIrummBae Ha mepeOir
33K 4yepes iHIII MexaHi3MM, 30KpeMa iIMyHHHI Ta I10-
PYILIEHHSI IPOHUKHOCTI KMIIIKOBOrO O6ap’epa Ajs ImaTo-
reHiB. JocnimxkenHs [34, 35] cBimuaTh, 1o aedinut VD
MOX€ CYTTEBO BIUIMBAaTU Ha po3BUTOK i mepedir 33K,
Xoya OCTaTOYHO He 3’COBaHO, YM € AediuuT mpuiu-
Hoto 33K, un ManbabcopOList micasi pO3BUTKY LIUX 3a-
XBOpIOBaHb MOB’si3aHa 3 aedinurom VD i 11e BriMBae
Ha niepe6ir 33K. Z. Wu, D. Liu, F. Deng [36] BcTaHOBU-
u, 1o aedinut VD OyB cyTTEBO MOB’I3aHUN i3 BUIIIUM
ingekcom PUCAI, yactkoBo 6amom Mayo Ta piBHSAMU
C-peaxktusHoro mmpoteiny. [lokazauk VD y mamieHTiB i3
XK ta BK 0yB He3anexxHUM (aKTOpPOM PU3HUKY Xipyp-
TiYHOTO BTPyYaHHSI Ha KUIIEYHUKY. Y HaIIOMY AOCHTi-
JIKeHHi piBeHb VD OyB HMXXUMU y Ialli€eHTiB i3 BUCO-
KO0 aKTMBHICTIO Ta TsKKUM nepebdirom 33K, 3BOpoTHO
KopeJstoBaB i3 piBHeM C-peakTMBHOTO MPOTeiHy Ta (e-
KaJIbHOTO KajbnporeKTuHy. Lli pesynabratu cBiguathb
npo Te, mo goxaBaHHg VD y mamientiB i3 33K moxe
OyTu e(eKTUBHUM y 3HUKEHHI MapKepiB 3amajieHHs B
CUPOBATIIi KPOBi Ta y ITOM SIKIIIeHHI KJIiHIYHUX IIPOSIBiB
3axBoploBaHb. JoOpuMK mpuKIagaMy LILOTO € OOCHTi-
mxeHHs A. Sharifi et al. [37] i M. Bendix et al. [38]. Bue-
Hi I0BeJU, 110 BBEACHHS Pa30BOi BHYTPillIHbOM S30BO1
no3u 300 MO VD nauieHTaMm i3 JIETKUM Ta MOMipHUM
BK 06yno moB’s3aHO 31 3HAUHUM 3HUKEHHSM 3amallb-
Hux uutokiHiB IJI-12, IFN-y ra TNF-o 6e3 0yab-s1Koro
3HmkeHHs 1JI-4 ta [JI-10 y cupoBaTui, Ta miaTBepanIn
iHrioyrounii epexkt VD Ha iMmyHHY Binmosinb T-xenrnepin
yepe3 3HUXeHHs kKoHueHTpauii TNF-a B cuposarii
KpOBI.

BucHOBKM

1. ¥ 6inpmocti miteit (76,9 %), XBOpUX Ha 3amajbHi
3aXBOPIOBAHHS KUIIEYHUKA, KOHLEeHTpauis VD y kpo-
Bi € BipOTiHO HMXXYOIO 1100 TaKOi B AiTeil i3 GyHKIIi-
OHaJJbHUMHU 3aXBOPIOBAHHSIMU IILIYHKOBO-KUIIIKOBOTO
TPaKTY.

2. Huxuyi piBHi Bitaminy D Oyiu moB’si3aHi 3 XXiHOYO1O
CTaTTIo, XBopoOoio KpoHa Ta BUpa3KOBUM KOJITOM, a Ta-
KOX i3 TpMBaJiCTIO XBOPOOU Oiibllle HixK 3 pOKU, CTyme-
HEM aKTMBHOCTI Ta TSKKHUM Mepedirom, 1o miaTBepIKy€e
poJib BiTaMiHy D SIK MOXJIMBOTO IMpeauKTOpa TIKKOCTI
nepebiry uux 3aXBOpPIOBaHb Y AUTSIYOMY Billi.

KondaikT inTepeciB. ABTOpY 3asIBISIOTH PO BiICyT-
HicTb KOH(]IIKTY iHTEpeciB Ta BiacHOI piHaHCOBOI 3alli-
KaBJICHOCTI IIpM ITiATOTOBLIi JaHOI CTATTi.

Indopmanis npo dinancyBanns. /laHe mociiKeHHS
HE OTPUMYBAJIO OyIb-sIKOi (piHAHCOBOI MiATPUMKMU.
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Vitamin D as a predictor of severe course
of inflammatory bowel diseases in children

Abstract. Background. Inflammatory bowel diseases (IBD)
develop in childhood more often, last throughout life, and their
frequency is rapidly increasing in industrialized countries. Most
researchers identify vitamin D (VD) as a key regulator of gastroin-
testinal homeostasis, an innate immune response and a biomarker
for the activity and severity of IBD. The purpose was to determine
the frequency of vitamin D deficiency and its relationship with
the course of inflammatory bowel diseases in children. Materials
and methods. The study included 36 patients: 13 with IBD (main
group) and 23 children of the comparison group with irritable
bowel syndrome and functional abdominal pain. The average age
of children was 13.09 * 2.28 years, with a median of 14.5 years;
63.6 % were boys. Patients with IBD were evaluated for clinical
disease manifestations, disease localization (Paris Classification)
and disease activity (PCDAI/PUCALI). Irritable bowel syndrome
and functional abdominal pain were diagnosed based on the Rome
IV Criteria. Serum 25-hydroxyvitamin D (25(OH)D) was assessed
by the electrochemiluminescence method (Elecsys Vitamin D to-
tal, Cobas). Results. Severe IBD prevailed among the examined
children (61.5 %). There was no significant difference in overall
body weight and height between the groups, which may be due to
the short duration of IBD. However, children with IBD showed a
tendency to lower physical development indicators. Significant dif-
ferences in hemoglobin, erythrocyte sedimentation rate, C-reac-

tive protein, number of platelets, fecal calprotectin were observed
among the studied groups (p < 0.05). The concentration of VD in
the blood of the examined children ranged from 39.9 to 10.8 ng/ml,
with an average of 21.8 & 5.8 ng/ml. In 76.9 % of patients with IBD,
blood concentration of VD reduced, while only 21.7 % children in
the comparison group had its level below the norm. Children with
IBD were characterized by significantly lower levels of VD in the
blood (average of 16.7 ng/ml). Lower levels of VD were associated
with female sex, Chron’s disease (CD) and ulcerative colitis (UC),
as well as disease duration of more than 3 years and disease severity.
There was an inverse correlation between VD and the degree of IBD
activity (CD: r = —0.33; p = 0.01; UC: r = —0.38; p = 0.01) and
the severity of the course (CD: r=—0.35;p=0.01; UC: r=—0.36;
p =0.01), the levels of C-reactive protein (CD: r=—0.39; p=0.01;
UC: r=—-0.37; p = 0.01) and fecal calprotectin (CD: r = —0.42;
p=0.01; UC: r=—0.46; p = 0.01). Conclusions. In most children
(76.9 %) with inflammatory bowel diseases, the concentration of
VD in the blood is significantly lower than in those with functional
gastrointestinal disorders. Lower vitamin D levels were associated
with female sex, Crohn’s disease, and ulcerative colitis, as well as
disease duration of more than 3 years, activity level, and severity,
supporting the role of vitamin D as a possible predictor of severity
of these diseases in childhood.

Keywords: inflammatory bowel diseases; children; vitamin D
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V/IK 616.33:615.37-053.31

HsiHbikoBCbKkm C.A., Siuyaa M.C., [opoamroBcbka M.I.
/\bBIBCbKW HALIOHAABHWU MEANYHN YHIBEPCUTET iIMEHI AQHUAQ [QAMLIbKOrO, M. /AbBIB, YKQiHQ

Cyu4acCHi niaAXxoAn AO AIKYBOHHSI CUHAPOMY
MOAIOKOBUX KOAbOK

Pesrome. Manwokosi kosvku (MK) — ye @ynkyionarvhuii wiayHKo8o-KuuKoguii po3nao, axuii pascae 0o 25 % we-
MOBASIM NPOMA2OM NEPUUX 3 MICAYI6 HCUMMs 3 MUNOGUM NIKOM nowupeHocmi y 8iyi 6au3vko 6 muxctie. Hezeancarouu
Ha decamuaimms docaioxncens, Ha yeii momenm namoeerez MK 3aruwaemocs Hedocmammubo 3p03yMinum i 68axcacmo-
cs baecamoghakmoprum. Cman KUwKoeo2o ducbaxkmepio3y modice gidiepasamu nesny poav y nposaei cumnmomie MK,
MOOYAKOYU Pi3HI HEPEOGI, eHOOKPUHHI, IMYHHI il eYyMOPANbHI CUCHAAbHI WAAXU. 3 02a50y HA me, wjo ducbakmepio3
modnce gidiepasamu 3nauny poav y namoeeresi MK, cmanosums inmepec modyaauyis KUuK08020 MiKpoOiomy, KA~
HO 3 GUKOpUcmanHam npodiomuxie. 3eiono 3 pexomendayismu ESPGHAN 2023 oas aikysanhs cuHOpomy ManioKo8ux
KOAbOK Y HEMOBASIM HA 2PYOHOMY 8U20008Y8aHHi pekomeHndosane 3acmocyeants L.reuteri DSM 17938 a6o B.lactis
BB-12. Hosossedenusam byra pexomenoauis uodo 3acmocysanus came B.lactis BB. Bifidobacterium animalis subsp.
lactis (BB-12®) ¢ dobpe gidomum npobiomuxom, KUl nO3UMUEHO 3MIHIOE CKAAO KUUWKOBOI MIKpoOiomu ma QyHKYiio

IMYHHOI cucmemu.

Kirouosi ciioBa: maaroxosi koavku; aikyeanns; npobiomux; B.lactis BB

MamokoBi konpkm (MK) — 1e ¢yHKIioHaTbHMIT
IIUTYHKOBO-KMIIKOBUI pO3Jaj, SKUil Bpaxkae 10 25 % He-
MOBJISIT TIPOTSITOM TIEPIIMX 3 MICSLIB XKUTTSI, 3 TUIIOBUM
MKOM TIOIIMPEHOCTI y Bili 6amM3bko 6 TkHiB [1]. He-
3Baxaround Ha Te, 1mo MK € moOposikicHuUM i 3a3BUYait
CaMOBUJIIKOBHUM CTaHOM, BOHU € JIXKEPEJIOM CEepiHO3HUX
CTpaXkIaHb SIK JUISI HEMOBJISITH, TaK i 1U1st 0aThKiB, POIUHU,
a TaKOX MEIMYHOTO MepcoHainy [2].

Came MK moB’si3yi0Tb 3 PO3BUTKOM TiCJISITIOJIOTOBOL
nerpecii MaTepi, paHHIM MPUMTMHEHHSIM TPYJIHOTO BUTOI0-
BYBaHHsI, TIOYYTTSIM TIPOBUHU 1 po34apyBaHHSM OaThKiB,
CHHIIPOMOM CTPYIIIEHOTO HEMOBIISTHA, YACICHHUMM Bi3M-
TaMU [0 JiiKapsl, BXXMBAHHSIM JIiKiB, HEIIOTPiOHOIO 3MiHOIO
MOJIOYHOI CyMillli, TOBrOTEPMiHOBUMHU HECTIPUSTIMBUMU
HacJiAKaMM, TaKMMM SIK aJIeprisi, po3jaayd MOBEdiHKU i
cHy [3, 4].

HeMmae renmepHoi 3a1exKHOCTI 111010 po3BUTKY MK, a
TaKOX BipOTiAHOI KOpeJsilii MiXK TUTIOM BUTOJOBYBaHHSI,
recraliiHuM BiKOM, COIiaJIbHO-€KOHOMIYHUM CTaTyCOM
i mopoto poky [3, 4]. He3Baxatounm Ha AeCATWIITTS J10-
CJliKeHb, Ha 1eil MoMeHT natoreHe3 MK 3anuiiaeTscs

HEIOCTaTHBO 3PO3YMIIMM i BBaXKa€ThbCsl OaraTo@axTop-
HUM, 30KpeMa, MaloTh Miclle TTIOPYIIeHHS MUISAXiB Y IIeH-
TpaJIbHili HEPBOBill CHUCTEMi, MCUXOCOUialbHI MPUINHUA
(HampukJaa, HeageKBaTHI CTOCYHKM MiX IMTHHOIO Ta
ciM’€10, TpUBOTa), MPUUMHM, IOB’SI3aHi 3i LIIYHKOBO-
KUIIKOBUM TPaKTOM, TaKi sIK ajepris Ha KOpPOB’sue MO-
JIOKO, ractpoe3odarealbHuil peduitokc adbo MopylieHHs
MOTOPMKMU ILTYHKOBO-KHUIIIKOBOTO TPaKTy. 3a OCTaHHI Jie-
CSTUJIITTS iHTEpec 0 poi Mikpobiomy B maTodizioorii
MK 3HauHO 3pic. Byso BUCIOBIEHO AYMKY, 110 3MiHEHAa
MiKpo0ioTa BIUIMBAa€ Ha MOTOPMKY KUIIIEYHUKA ¥ Tra30-
YTBOPEHHS, 1O IMPU3BOIUTH A0 KoK [5]. 3rimHo 3 Rome
Criteria TV 2016 poky mepCcreKTUBHUM HaIPSIMKOM Be-
neHHs aiteir 3 MK Oyno 3acTocyBaHHSI MPOOIOTUYHUX
mTaMiB [5].

PaHHE TUTMHCTBO Ma€ BUpilllajbHE 3HAYEHHSI [IJ151 PO3-
BUTKY AUTWHMU i BIUIMBA€E Ha Tpoliec (GopMyBaHHS MiKpo-
GioMy i 3IOpPOB’SI TIPOTSTOM YChOTO KUTTS [6]. 3 MOMEHTY
HapOIKeHHs KUIKOBUH Mikpobiom (KM) HeMOBJIsITH T0-
YUHA€ iIHTEHCUBHO PO3BUBATHUCS, OTPUMYIOUM BMXiTHUI
Habip OakTepiii Bim MaTepi Ta (paKTOPiB 30BHIIIHHOIO CE-
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penouiia. [Ipouec po3sutky KM € ki1iouoBuM hakTopom
y (hopMyBaHHi 310POBOr0 iMyHHOT'O 3aXMCTy OpraHi3my, i
30ii1 y 1AOro aJeKBaTHOMY PO3BUTKY MOX€E MPU3BECTU 10
JMOBrOTPUBAINX HEOAKaHUX HACIAKIB y MaiiloOyTHbOMY [7].
LlikaBum € akT, 1o po3Butok KM moxe BinOyBaTucs 3a
pizHUMU cueHapigsMu. Oco0IMBO SKIIO BpaXOBYBaTH, 110
KM y paHHbOMY AUTUHCTBI IIBUIKO €BOJIIOI[IOHYE 11010
0OaKTepialbHOTO CKJIamy i pisHOMaHITHOCTI. JloCaimKeHHS
OCTaHHbOTO NECATUJITTS CBimUaTh IPO 3B SI30K MiX Tpa-
exTopieto KM y MaleHbKUX IiTe# i AUTSIYNMU KOJbKaMM.
Otxe, € AoKa3u, sKi CBigyaThb MPO 3HAYHO ITiABUILEHY
BiTHOCHY KinbKicTh H,-npomykyroumx 6Gakrepiit y KM
niteil 3 kojabkamu [8]. Byjo BusIBIeHO KiJibKa TaKCOHIB,
SIKi 3HAYHOIO MipOl0 MOB’sA3aHi 3 KoJibKamu: Acinetobacter,
Lactobacillus iners |9], Clostridium, Lactobacillusi Klebsiella
[10]. Kpim Toro, ¢heHOTHIT KOJIbOK MTO3UTUBHO KOPEJIIOBaB
3 ymictoM Serratia, Vibrio i Pseudomonas [11]. Cmocre-
pirajiocsi 3HUXXEHHSI BiTHOCHOTO BMicTy OidimobakTepiit
y cepenabomy B 30 pasiB [9]. Kpim Toro, Oyio BUsSIBIEHO
3B’130K MK y HEMOBJIAT 3i IITYyYHUM BUTOZOBYBAHHSM i
Escherichia coli [12]. Inmum dakToM, SIKM IEPEKOHINBO
BKa3y€e Ha 3B’S130K KUIIKOBOIO MiKpo0OioMy 3 BUHMKHEH-
HSIM TUTSYUX KOJBOK, € 3MaTHICTh MPOOiOTUYHMX IITaMiB
3HAYHO MOKPALLyBaTH CUMIITOMU AUTSYNUX KOJTBOK.

Lli 3MiHM cBigyaTh MPO Te€, 110 CTaH KUIIKOBOTO JIMC-
0akTepio3y MOXKe BimirpaBaTu IeBHY POJIb Y IIPOSIBI CUMII-
ToMiB MK, Momymowouu pi3Hi HEpBOBi, €HIOKPMHHI,
iMyHHI I TyMOpaJIbHi CUTHaJIbHI 1utsixu [4, 5, 13].

3 orsamy Ha Te, IO AMCOaKTepio3 MOXe BimirpaBaTu
3HAYHY poJib y matoreHe3i MK, icHye iHTepec 1o Momymsi-
mii KM, BKJII0YHO 3 BUKOPUCTAaHHSIM MPOOiOTHKIB.

3rinHo 3 pexomeHnauismu ESPGHAN 2023, mus mi-
KyBaHHSI CUHAPOMY MaJIIOKOBUX KOJIbOK Y HEMOBJIAT Ha
TPYIHOMY BUTOJIOBYBaHHI MOXXHA PEKOMEHAYBaTH L.reuteri
DSM 17938 x 108 KYO Ha 100y KypcoMm ImoHaiimeHire 21

neHb abo B.lactis BB-12 x 108 KYO Ha 100y TpUBaTiCTIO
21-28 nHiB [14]. HoBoBBeneHHsSM Oyja peKOMeHAALlis
110J10 3acTOCcyBaHHs came B.lactis BB.

Bifidobacterium BB-12® (BB-12®) — 1e kaTaia3oHe-
raTuBHa OakTepisd HaJaWdKonomioHoi dopmu, ska Oyiia
JeTMoHOBaHa B 0aHKy KIiTMHHUX KyJabTyp Chr. Hansen y
1983 poui. Ha momeHT i3omsuii BB-12® BBaxanacs npu-
HaJiexxHoto 10 Buay Bifidobacterium bifidum. CyuyacHi me-
TOOU MOJIEKY/ISIpHOI KiacH@ikaiii IepexiacugikKyBain
BB-12® ax Bifidobacterium animalis, a ni3Hile BimHecan
o HOBOTO BUNy Bifidobacterium lactis. 3romom 0Oyno 1o-
Ka3aHo, 1110 B.lactis He BinNoBimae KpuTepisiM BULIY, i 3a-
MiCTh LILOTO BOHa Oyja BKiIo4eHa A0 Bifidobacterium
animalis sx nigBua. Cooromni BB-12® knacudikyeTbes
K Bifidobacterium animalis subsp. lactis. He3Baxarouu Ha
3MiHy Ha3BU MPOTATOM 6aratboX pokiB, mTam BB-12® He
3MiHuBCA [15].

Tenom BB-12® ckitagaeThbest 3 OfHi€l KiJbLEBOI XpOMO-
comu 3 1 942 198 map ocHOB i3 1642 reHamu, 110 KOAYIOTh
6inku, 4 oreponamu pPHK i 52 renamu TPHK. ®i3uune
KapTyBaHHS XpoMocomu BB-12® mokasaio, 1o mocimzos-
HiCTb reHOMY OyJia mpaBWIbHO 3i0paHa (puc. 1). OgHuMm 3
BaXXJIMBUX CITOCOOIB BUKOPHMCTAaHHS iH(poOpMallii Ipo I1o-
CJIiIOBHICTb TEHOMY € T€, 1110 BOHA 103BOJIsSIE TTIOPiBHIOBATU
1IOro 3 reHOMaMM iHIIMX OpraHi3MiB. 3 OIJISIIY Ha 1Ie CTae
3p03yMiJio, 1110 BB-12® € yHiKaIbHUM IITAMOM, SIKUIA MOXK-
Ha BiIpi3HUTH Bill yCiX iHIIMX IITaMiB Ha PUHKY, BKIIOUHO
31 IITaMaMM, SIKi HACTIJIbKM TiCHO CIIOpPiIHEHi, 1110 MalTh
inenTnyHi Binoutkm JJTHK [15].

BB-12® € nob6pe BimoMUM MpOOIOTUKOM, SIKWIA TIO3U-
THUBHO 3MIHIOE CKJIaJ KHWIIKOBOI MiKpoOiOTH i (PYHKIIiIO
iMmyHHoi cuctemu [17]. Li B1acTuBOCTI, iMOBipHO, pOOJIATH
OTO MOTEHIIITHO KOPUCHUM IS TiKyBaHHSI MK.

Tak, nepimmM goCTiIKeHHSIM e(eKTUBHOCTI MaCISTHUX
Kparienb, siki MicTaTh B.lactis BB, 6yi10 paHmoMizoBaHe I10-

NIBiliHE ciline Tm1anebdo-KOHT-
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poJiboBaHe JOCTiMXKEeHHS, Y
sdKe Oyno 3amyyeHo 80 He-
l:; | MOBIAT Ha TIPYIHOMY BWIO-
JIOBYBaHHi (BiKOM 7 TWXHIB),
y sgkux piarHoctyBain MK
[18]. 3 nikyBaJIbHOIO METOIO
3aCTOCOBYBaIM 1  Mibapn
KYO/no6y maciasiHux Kpamneib
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o rom 28 qHiB.
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Ka JOCTiIKeHHSI — KiJIbKiCTh
HEMOBJISIT, Y SIKMX CIOCTepi-
rajiocb 3HWXEHHSI CepeaHbOl
TPUBAJIOCTI IIOJIEHHOTO TUTavy
Ha > 50 % depe3 28 mHIB Mpu-
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PucyHok 1. Atnac reHomy BB-12° [16]

Bi >KMPHi KUCJIOTH.
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Pesynbratn ocHoBHOro gociimkeHHsi: 80 % y rpymi
BB-12® i 32,5 % y rpymi miane6o mokas3aiu 3HUXKEHHS
Ha > 50 % y TpMBAJOCTi Iiayy Iicis 28 MHIB JIIKyBaHHS
(puc. 2).

CepenHst 1oO60Ba TPUBAJIICTh €ITi30/1iB TUTavy Oysa 3Ha-
YHO KOPOTIIOIO B rpyri BB-12® (ta6m. 1).

ITpu mopiBHAHHI 3MiHM CEpeTHOTO 3HAYEHHST YaCTOTH
BUIIOPOXXHEHbD 3a 100y BiIMiIHHOCTE# MiX rpyramu A0CTi-
JDKEHHST He CTIOCTepirasiocst.

3HayHe 30iIbIIeHHs KiIbKOCTiI Oiimobaxrepiit Oyo
BUSIBJIEHO TUIbKM Y BiZiOpaHMX HEMOBJIST-PECHOHIEPIB,
aki orpumyBanu BB-12% (p < 0,05), a 3HauHe 30iUIbIIEHHS
KiJIbKOCTI IMpoTeo0aKkTepiii — y MalieHTiB, SKi YBIAILIA 10
rpynu miane6o (p < 0,05).

Ille panime Oyao Bu3HaueHo, mo BB-12® momymioe
npostihepallito MOHOHYKJIEAPHUX KJITUH mepudepuy-
HOI KpOBi JIIOOMHM ¥ eKcIpecito HUTOKIiHIB [19, 20] i3 3a-
XUCHOIO €10 TPOTU HUTYHKOBO-KMIIIKOBUX iH(MEKIii y
HeMOBJIAT i miteir. ¥ koHTekcti MK 11i ehekTn MOXyTb
BimmoBimaTh 3a cOpusTIMBe (OPMYBaHHSI KHIIKOBOTO
MiKpoOiomy. 3araJbHOBIIOMO, IO ITO3UTUBHA MOMYJISI-
1ist excrpecii moacekoro Oera-pedensuny 2 (HBD-2),
karenitmauHy (LL-37) i cekpeTopHOro iMyHOIJI00Y/iHy
A (sIgA) B mpoCBiT KUIlIEUHMKA CIPABJISIE MO3UTHUBHUIA
BILIMB HA CTPYKTYPY KUIIIKOBOI MiKpoOioTH i1 BUPOOIEHHS
oyrupaty [21]. i edhekTn € 0COGIMBO aKTyaJIJbHUMM TPU
MK, konu mae micue nucbakrepios 3 MiABUILIEHOI KiJb-
KiCTIO TpoTeobakTepiit i 3HMXeHo — Oidinodakrepiii 3i
3MEHIIIEHHSIM YTBOpPeHHs OyTtupary [22, 23].

Came B LIbOMY OOCTIMKEHHi OyJIO BHUSBICHO, IO
BB-12® 3paTHa NpOTUIIATA BCIM LIUM SIBUIIIAM, TIPUTHIYY-

80

0 10 20 30 40 50 60 70 80 90
%

|E| BB-12° M Mnaue6o |

PucyHok 2. HYacTka HeMoBASIT, y IKUXx
crioctepirasiocb 3HWKEHHS1 cepeaHboi TPUBasIoCTi
ujogeHHoro naadvy Ha > 50 % 4Yepe3s 28 gHiB npuiiomy
npobioTuka (p < 0,0001)

Ta6nuus 1. CepeaHs nob6oBa TpuBanicTs enisonis
nnayvy, p =0,0001

. CepepHA 3MiHa NOPIBHAHO
JlikyBaHHA L .
3 BUXiAHUM piBHEM Yy XBUJIMHAX
-129,9+ 43,7
12® ’ ’
BB-12 (mianasoH: Big —210,0 go —31,4)
Mnaue6o -84,3+51,4
H (pianazoH: Big —192,8 no 22,1)

I0YM 3POCTaHHSI MPOTE00AKTEPiii i CIIPUSIIOUM 301IbIIIEHHIO
OihinobakTepiil i BUpPOOJEHHIO OYyTUpAaTy B HEMOBIIST 3
kosibkamu. Lli edekTu ciocrepiraaucs B epeBaxkHOI Oib-
II0CTi HEMOBIIAT, 3apaxoBaHUX 10 rpyrmu BB-12®.

[likaBum € (hakT, 1110 3MiHa KiJIbKOCTi OichinodakTepiit,
CrpuurHeHa JiikyBaHHsIM BB-12®, 3HauHO KopenmoBana 3i
CKOPOYEHHSIM Yacy Tuiayvy.

bBidinobakrepii He 31aTHI BUpPOOIsITA OyTHpAT, ajie uye-
pe3 nepexpecHe rogyBaHHS iHIINX KOMEHCAJIbHUX O0aKTe-
Ppiii BOHM MOXKYTb ITiIBUILIUTY PiBeHb OyTUPATY, HOTEHIIili-
HO BIUIMBalO4M Ha 0araTo acrekTiB (piziosiorii KuilleuHnKa
[24]. Byrupatr € ocHoBHUM MeTabojiitom KM, 3patHuMii
3MiACHIOBATU IMUPOKUI CIIEKTP KOPUCHUX Miil y KuUIlleu-
HMKY i Ha TO3aKMIIKOBOMY piBHi [22]. Bytupar moaynioe
yac KMIITKOBOTO TIPOXOXKEHHSI, BicliepajbHe il LIEeHTpaJIb-
He CIIPUMHATTS OOJIO i KUIIIKOBO-MO3KOBY BiCh, a TAKOXK
BUSIBJISIE TIOTYXXKHY TTPOTU3aNalIbHY fito [25—27].

Hpyrum nociimkeHHsIM e(heKTUBHOCTI MacIsTHUX Kpa-
eJjib, 1o Mictath BB-12®, mpu KojbKax y MalloKiB OyJ10
paHJIOMi30BaHe TMO/BiMiHE cJIirne T1aned0-KOHTPOJbOBaHE
MOCTIIKEHHST 32 y4JacTio 192 KUTaiiCbKUX HEMOBIIST, SIKi
rnepeOyBajd Ha TPYATHOMY BUTOIOBYBaHHI (< 12 TUKHIB),
y SIKHX CIOCTepiraBcs HaAMipHUM IUiad i 3aHEMOKOEHHS
[28]. 3 ;iKkyBaJbHOIO METOIO 3aCTOCOBYBalU 1 Milbspi
KYO/noby macnsgHux kpaneiab BB-12® a6o muaie60o mpo-
Tsarom 21 aHsl.

[lepBuHHA KiHIIEBa TOYKA AOCHIIKEHHS — KiUIbKiCTh
HEMOBJISIT, Y SIKUX CITOCTEPIiragoch 3HUXEHHSI CepelHbOT
TPUBAJIOCTI IIOJAEHHOrO Iutauy Ha > 50 % uepe3 21 neHb
npUuitoMy 100aBOK.

BropuHHi KiHLIeBi TOYKU: Yac IIOJEHHOTO TI1avy il 3a-
HEIIOKOEHHSI, KiJIbKIiCTh AedeKalliil i KOHCUCTEHIIis KaJlo-
BUX Mac.

ITourykoBi KiHIIEBi TOYKU: SIKiCTb 3KUTTSI, TIOB’sI3aHa 3i
3nopoB’ssM (HRQoL), njist 6aThKiB/OIiKyHiB, 1110 BU3HAUa-
Jlach 3a IOTIOMOTOI0 MOJIYJIsl AJ1s1 BUMIPIOBAaHHS BILIMBY Ha
ciMm’10 PedsQLTM, TpuBaiicTh CHY, piBeHb CEKPETOPHOTO
iMyHOr100Yy1iHY A, KanbnpotektuHy, HBD-2, LL-37 i Gy-
TUpaTy B KaJJOBUX Macax.

%
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22

20—

10—

| oMnaue6o mBB-12° |

PucyHok 3. BiacoTok HEMOBJISIT, Y SIKUX
croctepirasnocsi 3aMeHLUeHHs enizonis nnayvy/
3aHeroKo€eHHs1 Ha > 50 % nicns 21-geHHOro
nikyBaHHs1, p < 0,0001
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Tax, BiTicOTOK HEMOBJIST, Y IKHX BiOY/I0CS 3MEHILIEHHS
eIi30/1iB M1avy/3aHenoKOEHH Ha > 50 % micis 21-neHHo-
IO JIIKyBaHHSI, OYB 3HaYHO BUIIKUM y rpymi BB-12® (61 %)
MTOPiBHSIHO 3 TpyTofo Triame6o (22 %) y KiHIi JIiKyBaHHS
(puc. 3).

Byno BcraHOBIIeHO, 110 MAaCJIsIHI Kparuti, sIKi MIiCTSITh
wraM BB-12®, 3MeHILYIOTh KiJIbKICTh IIOAEHHUX €ITi30/1iB
T1ayy B HEMOBJIAT (puc. 4).

Takox crocrepiranocst BUpaXxeHe i 3HA4YyIIe CKOPO-
YeHHS Yacy riady yepes 21 meHb JikyBaHHs B Tpymi BB-12¢
MOPiBHSIHO 3 TPYMOIO I1a1edo (puc. 5).

12

10,5

10

10—

s 7.5

6 —|

4

Ha nouyatky nikyBaHHs Y KiHUi NiKkyBaHHS

|DMnaueGo WBB-12°]

CepenHs TPpUBAIICTh IIIOJEHHOTO CHY 3HAYHO 301i/IbIIIN-
JIach MTOPIBHSIHO 3 BUXiIHMUM piBHEM /10 KiHIIS JIIKyBaHHS y
rpymi BB-12® nopiBHsiHO 3 rpyriolo riane6o (puc. 6).

Hanpukinui nikyBaHHs1 6anu 3a mKagamu «dizuuHe
(yHKIIiOHYBaHHSI», «eMOLiliHEe (DYHKIIIOHYBaHHS» i «CO-
LiaJibHe (YHKIIIOHYBaHHSI» JUIsI 0aTbKiB/OMiKyHIB Oy
3HAYHO BUIIMMU B Tpyri OaTbKiB, MITH SKUX TPUAMAIA
BB-12®, mopiBHSHO 3 rpyI1oo wiae6o (tabi. 2).

Otxe, MiACYMOBYIOUM Pe3yJIbTaTH HaBEACHUX OOCIi-
JKeHb, MOXKHA TOBOPUTH PO KITiHIYHO 3HAYYIIy KOPUCTh
npobiotnuHoro mramy B.animalis subsp. lactis BB-12®
IIJISI 3MEHIIEHHSI OCHOBHMX KJIiHIYHMX IPOSIBiB Y HEMOB-
aat 3 MK.

Ha punky Ykpainu mram B.animalis subsp. lactis
BB-12® npencraBneHuit mpenapatoM JIiHEeKC IUTsUi Kpa-
i 3 BitamiHoMm D, sikuii mictuth 10 mkxr (400 MO) Bita-
miny D, (xorexanbugepony) ta 1 x 10° KYO xuBux Jio-
(dinizoBanux 6aktepiii Bifidobacterium animalis subsp. lactis
BB-12®. JlonaBaHHsI 10 paiioHy XapuayBaHHs 6idimodakTe-
piit BB-12®, 110 BXOOSTh [0 CKIIALy IIPEIapary, € KOPUc-
HUM IS TiATPUMKH (Pi3iooridHoro 6azaHcy Mikpodiopu
KUIIIEYHUKA, 30KpeMa Mpu MaJTIOKOBUX KOJIbKaX.

Konduikr intepecis. He 3asBieHuii.

PucyHok 5. CepeaHiii 4ac LWoAeHHOoro riayvy
(xB/000y) B HemoBnsT, p < 0,0001

PucyHok 4. CepeaHs KinbKicTb enizonis Lo4eHHOoro %
nnaqy B HemoBssT, p < 0,0001 70
60
160
140 137 1395 50
120— 0
95,8
100—] 32
30
60,8
20 ———
10 ——
Ha noyatKy nikyBaHH$s Y KiHUi NiKyBaHHSA 0
[0 MnaueGo WBB-12° |
[0 MnaueGo WBB-12°]

PucyHok 6. YacTka HEMOBAT, y Skux 36ibLUNIach
TPUBAasiCcThb LUOJAEHHOIrO CHY, NOPIBHAHO 3 BUXiAHUM
pisuem, p < 0,001

Tabnunys 2. Bnnue nikyBaHHS Ha 6anun 3a wWkanamm 4151 OLiHKN IKOCTi XXUTTS, MNOB’13aHOI i3 340poB’am,
Ans 6artbKiB/onikyHiB HeMoBaaT i3 MK

MoKa3HuK BB-12° (n = 96) Mnaue6o (n = 96) P-3HauyeHHs
diznyHe pyHKLIOHyBaHHS

BuxigHun piBeHb (cepeaHe + CB) 43,1+11.,4 40,8 + 13,3 0,814

Micns nikyBaHHs (cepeaHe + CB) 56,8 + 15,2 49,6 £12,5 0,011
EmouiriHe QyHKLIOHYBaHHS

BuxigHun piBeHb (cepeaHe £ CB) 50,6 £ 10,6 516+11,4 0,515

Micnsa nikyBaHHs (cepeaHe + CB) 66,7 £ 15,1 59,5+ 13,1 0,005
CouianbHe ¢yHKLIOHYBaHHS

BuxigHun piBeHb (cepeaHe £+ CB) 42,7+13,1 445+11.4 0,770

Micns nikyBaHHs (cepeaHe + CB) 57,8+ 14,7 51,2+ 16,2 0,024
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Meped 3acmocyeanHam diemu4Hoi 0o6aeku Heo6XxiOHO NpOKOHCYNbMyeamuce 3 JliKapem ma o3Hatiomumu-
cA 3 IUcmkom-eknaouwiem. Bu moxxeme nosioomumu TOB «CaHOo03 YKpaiHa», imnopmepa e YKpaiHi, ujo 30ilicHIO€
¢yHKYiT w000 npuliHAMMA npemeH3siti 8i0 cnoxuea4d, npo Heba)kaHi Aeuwya i ckapau Ha AKICMb Npu 3acMocyeaHx-
Hi 0diemuyHoi 0o6aeku: +380 44 4952866 (eapmicme 038iHKie 32i0HO 3 mapugamu eawio2o onepamopa 36’A3Ky),
ua.qa@sandoz.com, patient.safety.ukraine@sandoz.com, www.sandoz.ua. TOB «Can0o3 YkpaiHa», m. Kuis,

np. C. baHoepu, 28-A (nimepa ). Ingpopmayisa ona cneyianicmie cgpepu oxopoHu 300poe’s.

BB-12® € 3apeecTpoBaHOIO
Chr. Hansen, Jlanig.
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S.L. Nyankovskyy, M.S. Yatsula, M.I. Horodylovska
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

Modern approaches to the treatment of infantile colic syndrome

Abstract. Infantile colic (IC) is a functional gastrointestinal dis-
order, affecting up to 25 % of infants in the first 3 months of life,
with a typical peak of prevalence at about 6 weeks of age. Despite
decades of research, at present, the pathogenesis of IC remains
poorly understood and is thought to be multifactorial. Gut dys-
biosis might play a certain role in the manifestation of IC symp-
toms, modulating various neural, endocrine, immune and hu-
moral signaling pathways. Given that dysbiosis could play a key
role in the pathogenesis of IC, there is an interest in gut micro-

biota modulation, including the use of probiotics. According to
the 2023 ESPGHAN guidelines, L.reuteri DSM 17938 or B.lactis
BB-12 can be recommended for the treatment of infantile colic in
breastfed babies. The innovation was the recommendation for the
use of B.lactis BB. Bifidobacterium animalis subsp. lactis (BB-12®)
is a well-known probiotic, which positively modulates the compo-
sition of the intestinal microbiota and the function of the immune
system.

Keywords: infantile colic; treatment; probiotic; B.lactis BB
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Modern baby breastfeeding trends

Abstract. Breastfeeding is a critical aspect of infant care that provides numerous benefits for both infants and mothers.
The socio-cultural changes of the 2I° century require optimisation of this practice and research into the physiological
stages of milk secretion, including the hormonal regulation of lactation and factors that influence breast secretion, which
is crucial for supporting breastfeeding and improving the overall well-being of infants and mothers. The purpose of the
work was to investigate current views on breastfeeding support through a comprehensive review of the existing literature,
with a particular focus on studies on the physiological stages of milk secretion during pregnancy and breastfeeding. We
used bibliographic, analytical and regulatory search methods. The review contributes to the deepening of knowledge and
understanding of breastfeeding, emphasising its importance for newborn care and maternal well-being. The material
covers a wide range of factors that influence lactation as a physiological process and breastfeeding as a social practice.
The findings highlight the physiological basis of the lactation process: the key role of prolactin and oxytocin in initiating
and maintaining milk secretion, internal (hormonal imbalances, breast anatomy and surgery), and external factors such
as the mother’s somatic condition, including gestational diabetes and polycystic ovary syndrome. The positive aspects of
breastfeeding for both the child and the mother are analysed. The various positive effects of this practice on the child are
considered, including the most favourable balance of nutrients in the mother’s milk, the formation of passive immunity
and the maintenance of a healthy intestinal microbiota. Particular attention is paid to the changing views on infant
feeding in light of social and economic changes in the early 21° century, including the growing role of artificial formula
and the challenges of natural feeding in the workplace. Practical implications: it provides a basis for developing evidence-
based interventions to improve the breastfeeding experience and well-being of both infants and mothers while informing
healthcare professionals, policymakers, and support groups.

Keywords: /actation; hormonal control; physiological stages; child’s immunity; factors of influence

Introduction

Throughout history, breastfeeding has been an integral
part of infant care, providing optimal nutrition and im-
mune support while forging a strong bond between mother
and child. However, modern lifestyles and societal changes
have presented new challenges for breastfeeding mothers.
In response to these challenges, modern approaches and
trends in breastfeeding support have emerged to optimise
the breastfeeding experience for both infants and mothers.
These trends include information programmes, support
groups, workplace support programmes for mothers, and
other health initiatives.

Studies by V.V. Bilaet al. [1] and R.V. Marushko et al. [2]
demonstrate that breastfeeding provides a range of benefits
for the growth, immunity, and development of the infant. It
also has health benefits for the mother, including a reduced
risk of premenopausal breast cancer, early weight loss from

pregnancy, and reduced risk of postpartum haemorrhage
and osteoporosis. Multiple complex factors influence the
decision to start and continue breastfeeding, including fac-
tors that are “external” to the woman, such as cultural be-
liefs. For many years, breastfeeding has been an integral part
of life and, like any long-term practice, has been influenced
by historical processes and the cultural context of different
eras. O.0. Starets et al. [3], O.E. Abaturov and A.O. Tovar-
nytska [4] argue that the tradition of breastfeeding for women
is closely linked to numerous factors, not only medical but
also physical, emotional, and psychological. Consequently,
the decision to breastfeed, as well as the act of breastfeeding
itself, can be subject to socio-cultural stereotypes and preju-
dices. These negative implications about breastfeeding are
one of the many components of cultural barriers that limit
women and infants’ ability to reap the health benefits that
breastfeeding can provide.
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S.J. Grundy et al. [5] highlight the steady increase in
breastfeeding prevalence in several countries following
improved information campaigns, particularly at the pub-
lic health level. Nevertheless, the rates have varied across
countries, largely due to economic and sociocultural diffe-
rences. The decision to initiate breastfeeding is complex and
influenced by numerous factors: medical factors, formula
marketing campaigns, socio-cultural and historical back-
grounds, limited social support for working parents, mental
and/or physical health problems, history of sexual abuse or
trauma, and gender identity. An understanding of the medi-
cal importance of breastfeeding and the factors that may af-
fect a woman’s willingness or ability to breastfeed is essential
for prenatal counselling.

The main objective of this work is to comprehensively
examine current trends in breastfeeding, with a particular
focus on the physiological stages of milk secretion during
pregnancy and breastfeeding, the hormonal control of lacta-
tion, and factors that may affect milk secretion. By conduc-
ting a thorough review of existing literature and research,
this study provides an evidence-based view of optimising
breastfeeding practices and promoting successful breast-
feeding for both infants and women.

Bibliographic, analytical methods, and regulatory search
were used in the study to carry out the following. Literature
review and synthesis: the information obtained as a result of
the above literature search was synthesised and summarised.
This allowed for a comprehensive study of current trends in
breastfeeding, including measures to protect, encourage and
support breastfeeding, and the impact on infant health and
maternal well-being. The literature on social, cultural, and
economic influences on breastfeeding was searched using
Web of Science, PubMed and Science Direct in periods
spanning from 2014 to 2023. The queries included various
combinations related to infant feeding type/process (breast-
feeding, breast milk, formula feeding, formula, artificial
feeding, infant feeding, bottle feeding), behaviour (initia-
tion, continuation, cessation, stopping, duration, decision,
choice, reason) and influences (social, cultural, economic,
political, industrial, environmental, health care providers,
public, health care). Studies examining social, cultural, and
economic influences on breastfeeding at the public health
level were included. Conversely, studies focusing on the
physiological properties of breast milk, health impacts, and
physiological complications/obstacles were excluded. The
search for studies was limited to English and Ukrainian.

The study was initiated with a literature search in major
databases (CINAHL, Cochrane Library, Psychology Da-
tabase, JSTOR, Web of Science, EMBASE and Ovid) to
explore current trends in breastfeeding, the benefits, disad-
vantages, and possible barriers to long-term breastfeeding.
Subsequently, the search was extended to Web of Science,
PubMed and Science Direct to explore the broader social,
cultural, and economic influences on breastfeeding. After
applying the inclusion and exclusion criteria, a descriptive
literature review and synthesis were conducted to consoli-
date and present the key findings and themes of the relevant
studies. This systematic sequence of research methods en-
sured a robust study of current trends in breastfeeding and
its implications for infant health and maternal well-being.

Inclusion of quantitative and qualitative studies: both quan-
titative and qualitative studies were included in the article,
as women’s experiences of breastfeeding are considered a
vital aspect of understanding the impact and consequences
of breastfeeding practices.

Exclusion of irrelevant material: studies that did not in-
clude the intervention and relevant outcomes were exclu-
ded (n=1,387) to ensure that only the most relevant studies
were included. Subsequently, a systematic and thorough
appraisal of the selected materials was performed. This as-
sessment included a detailed study of the main research
topics, their different directions, as well as the theoretical
foundations and methodological features of the selected
studies. The analysis resulted in a consolidated review of
the scientific literature aimed at highlighting the complex
interrelationship between physiological, social, cultural,
and economic factors and breastfeeding practices. Thus,
the systematic review considered a wide range of aspects re-
lated to the selected materials, including the main themes,
research areas, theoretical frameworks, and methodologies
of the studies. The result of this analysis was a comprehen-
sive review of the scientific literature aimed at covering the
topic of breastfeeding.

Results

Breastfeeding is a natural aspect of infant care, providing
essential nutrients and fostering a strong emotional bond
between mother and child. However, in recent years, due to
socio-cultural transformations, breastfeeding has undergone
significant changes, mainly related to the use of formula
milk. There are trends towards an increase in the use of ex-
clusive formula feeding and a decrease in the duration of ex-
clusive breastfeeding, which raises questions about whether
breastfeeding will remain the mainstay of infant care. Nev-
ertheless, research shows that breastfeeding has many health
benefits for infants, including optimal nutrition, protection
against infections and reduced risk of chronic diseases. Re-
search on current trends in breastfeeding and its impact on
infant and maternal health provides a deeper understanding
of this practice, the physiological processes underlying lacta-
tion, its hormonal control, and other aspects.

Recent studies have examined the impact of lifestyle
factors on milk secretion. Both internal and external factors
have been identified as influencing lactation. Internal fac-
tors (hormonal imbalances and maternal health conditions,
such as gestational diabetes) have been shown to influence
lactation success. External factors, including support for
breastfeeding and cultural beliefs about it, also play a signifi-
cant role. These findings are supported by a study by Feld-
man-Winter et al. [6], which emphasises the multifactorial
nature of lactation and the importance of comprehensive
support systems for successful breastfeeding.

Internal factors:

1. Hormonal imbalance: certain conditions, such as
polycystic ovary syndrome, thyroid disease or certain medi-
cations, can disrupt the delicate hormonal balance neces-
sary for successful lactation.

2. Anatomy of the mammary glands: anatomical chan-
ges, such as insufficient glandular tissue, can affect lactation
or the ability to breastfeed effectively. In particular, women
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with larger mammary glands and more developed parenchy-
ma tend to have more productive lactation.

3. Maternal health: the general health and well-being of
the mother, including her nutritional status and hydration,
can have a significant impact on lactation.

4. Breast surgery: previous breast surgeries, especially
those involving the milk ducts, can interfere with milk se-
cretion.

External factors:

1. Frequency of breastfeeding: frequent breastfeeding
or pumping stimulates the mammary glands, signalling the
need for more milk.

2. Fixation and positioning: proper fixation and posi-
tioning during breastfeeding ensures effective feeding and
prevents discomfort or problems with both the breast in ge-
neral and the nipples in particular, which can interfere with
feeding.

3. Stress and emotional well-being: high levels of stress
or anxiety can hurt lactation. Creating a supportive environ-
ment for mothers is crucial for successful lactation.

4. Support and environment: a support network, inclu-
ding partners, family members and healthcare professionals,
can have a significant impact on breastfeeding.

L. Cummins et al. [7] identified a correlation between
maternal stress and breastfeeding outcomes in their study.
The researchers concluded that increased stress levels are
associated with lactation disorders. Breast milk is a dynamic
and bioactive fluid that provides several benefits for the ba-
by’s immune system. The positive effects include:

— nutritional content: breast milk has the most optimal
concentration of essential nutrients, proteins, fats and car-
bohydrates to meet the growth and development needs of
the baby;

— antibodies and immunoglobulins: breast milk is rich
in antibodies, immunoglobulins (IgA, IgG, IgM) and im-
mune factors that form the baby’s passive immunity (Fig. 1).
These components help protect against infections, reduce
the severity of illnesses and promote good health,;

— probiotics: breast milk

support groups, improved breastfeeding outcomes. These
findings highlight the importance of tailored support sys-
tems to meet the diverse needs of breastfeeding mothers.

A systematic review by M.D. Russell et al. [9] on the en-
docrine control of lactation showed that prolactin is essen-
tial for the development of alveoli in the mammary glands,
which promotes milk synthesis. The sharp decline in oes-
trogen and progesterone levels after childbirth causes the
release of prolactin, which stimulates the secretion of co-
lostrum and milk. A link has also been found between hor-
monal changes during pregnancy and lactation efficiency.
Scientists have found that women with gestational diabetes
have changes in their hormonal profile that lead to a delay in
lactogenesis and reduced milk secretion.

Recent clinical studies have highlighted the impact of
breast milk on infant immunity. The study by B. Dawod et
al. [10] identified specific immune factors in breast milk that
contribute to the development of the infant’s gut microbi-
ota. Scientists have shown that breast milk contains oligo-
saccharides and probiotics that promote the growth of be-
neficial bacteria in the baby’s gut. These results confirm the
importance of breastfeeding, emphasising the significance
of breast milk in the development of the immune system.
The role of breast milk in preventing the development of
certain diseases has also been studied. The impact of breast-
feeding on the percentage of cases of respiratory infections
in infants was noted. It was found that breastfed infants had
a significantly lower risk of respiratory illnesses compared to
formula-fed infants. These results strongly support the pro-
tective effect of breastfeeding against infections.

Several researchers have studied innovative methods of
breastfeeding support. A study of telemedicine interventions
by A.I. Eidelman [11] evaluated the effectiveness of virtual
lactation consultations and breastfeeding optimisation. The
results showed that virtual consultations were as effective as
face-to-face consultations in solving breastfeeding prob-
lems and increasing lactation duration. This result adds to
the understanding of the need for quality communication

contains beneficial bacteria,
probiotics, which contribute to
the formation of a healthy gut
microbiome in the baby, which
is essential for a strong immune
system and optimal digestive
function;

— lower incidence of in-
fections: due to the protec-
tive properties of breast milk,
breastfed babies have a lower
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and highlights the potential of telemedicine interventions in
supporting breastfeeding. In addition, the impact of breast-
feeding support groups on lactation outcomes was investi-
gated. A systematic review by S. Sayres and L. Visentin [12]
evaluated the effectiveness of mother-to-mother support
programmes in initiating and continuing breastfeeding. It
was found that mother-to-mother support interventions sig-
nificantly increased breastfeeding rates and improved moth-
ers’ confidence. These results highlight the important role of
mother-to-mother support groups in strengthening moth-
ers’ breastfeeding attitudes.

Some studies have highlighted the role of cultural trends
and social norms in shaping breastfeeding practices. Social,
cultural, and economic factors have been found to have a
significant impact. Y. Vandenplas [13] and R. Qiu et al. [14]
highlighted that personal beliefs and societal norms about
breastfeeding influence mothers’ decisions. K.L. Westerfield
etal. [15] found the impact of maternal employment and ac-
cess to lactation support in the workplace on breastfeeding
duration. Some researchers have focused on breastfeeding
experiences in different cultural contexts. In particular, on
cultural practices and beliefs that influence breastfeeding
decisions and feeding practices, highlighting the need for
culturally sensitive breastfeeding support programmes. The
economic aspects of breastfeeding have also been explored.
A study by N.C. Rollins et al. [16] found a relationship be-
tween maternal employment and breastfeeding duration.
According to the study, the length of maternity leaves and
lactation support in the workplace are associated with an
increase in the percentage of exclusive breastfeeding. These
results draw attention to the impact of employer policies on
breastfeeding outcomes.

Discussion

M. Sattari et al. [17] investigated the physiological stages
of lactation during pregnancy and breastfeeding, which re-
vealed a complex interplay of hormonal factors. Prolactin, a
hormone secreted by the pituitary gland, plays a crucial role
in initiating and maintaining lactation. Increased levels of
oestrogen and progesterone during pregnancy prepare the
mammary gland for secretion. After childbirth, a decrease in
these hormones and an increase in prolactin levels stimulate
the production of colostrum, the first milk, which gradually
turns into full milk over several days. The process of lacto-
genesis, in particular lactogenesis 11, heralds the start of full
milk secretion. This transition from colostrum to mature
milk is regulated by hormones, and the timing and success
of the transition are individual. Several factors, such as the
mode of delivery, early skin-to-skin contact, and frequency
of breastfeeding, influence the onset and course of lactogen-
esis II. Women with gestational diabetes often suffer from
delayed lactogenesis 11, which leads to a delay in the time of
mature milk secretion. The endocrine control of lactation
is mainly regulated by prolactin and oxytocin. Prolactin sti-
mulates the development of alveoli in the mammary glands,
which plays a crucial role in milk secretion. Prolactin levels
are highest in the early postpartum period and gradually de-
crease thereafter. Oxytocin, which is released in response to
sucking, triggers the release of milk, allowing the baby to ac-
cess the milk that is stored in the breast. It is worth noting

that the positive feedback system between sucking and the
release of oxytocin ensures the continuous release of milk.
The mother-infant duo plays a crucial role in regulating the
release of oxytocin, as the emotional bonding and comfort
experienced during breastfeeding further stimulate oxytocin
production. However, this feedback mechanism is affected
by stress and anxiety, which can interfere with the release
of oxytocin, potentially affecting milk production and milk
flow.

Several internal and external factors affect milk secre-
tion. L.E. Carr et al. [18] identified that internal factors
include hormonal imbalances, breast anatomy, and the
presence of medical conditions such as gestational diabe-
tes. Women with gestational diabetes often experience in-
sulin resistance and hyperglycaemia, which can affect the
hormonal regulation of lactation, leading to suboptimal se-
cretion. It should be added that maternal stress and anxiety,
which are common in the postpartum period, also lead to
changes in milk composition and quantity. In turn, I. Magro
et al. [19] identified that external factors such as breastfee-
ding support and cultural beliefs about breastfeeding play a
significant role in breastfeeding success. The authors of this
study agree that adequate support from healthcare profes-
sionals, lactation consultants and support groups will have
a positive impact on breastfeeding outcomes. Conversely,
incorrect cultural beliefs and stigmatisation of breastfeeding
in society will be a barrier to breastfeeding initiation and
continuation. In addition, the availability and accessibility
of maternity leave and workplace lactation support had a
significant impact on breastfeeding continuation rates, with
women with workplace support and longer maternity leave
more likely to continue breastfeeding for the recommended
six months.

Breast milk is the source of immunity for babies, pro-
viding a unique blend of essential nutrients, antibodies, im-
munoglobulins, and probiotics. These components play an
important role in the development of the child’s immune
system and protect against a wide range of infections. The
presence of IgA in breast milk provides local protection in
the baby’s intestines, protecting against gastrointestinal in-
fections. R. Omranipour and M. Vasigh [20] in their study
demonstrated the protective effect of breastfeeding against
respiratory tract infections, otolaryngological infections,
gastrointestinal diseases, infectious diseases. The authors of
this study agree that breastfed babies are at a lower risk of
developing chronic diseases, such as asthma and other aller-
gic diseases, later in life. It is important to note the positive
impact of breastfeeding on the health of infants. Exclusive
breastfeeding during the first six months of life has been as-
sociated with a lower risk of childhood obesity, type 2 diabe-
tes, and cardiovascular disease in adulthood. Breastfeeding
also plays a role in cognitive development. In particular,
breastfeeding has been linked to higher scores on cognitive
tests and improved academic performance in later years.
The emotional bond during breastfeeding also contributed
to a sense of security and attachment between mother and
child, which had a positive impact on the child’s social and
emotional development.

Although the positive effects of breastfeeding have large-
ly outweighed the negative, sporadic cases of potential risks
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have been identified. In cases where the mother has been
infected with certain diseases, breastfeeding may not be re-
commended. In particular, a study by M.L. Gianni et al. [21]
showed that the transmission of infectious agents through
breast milk can pose a threat to the health of the child. In
such situations, alternative feeding methods or special pre-
cautions may be advised. In addition, as noted by I. Leve-
ne and E O’Brien [22] in their study of measures to pro-
tect, promote and support breastfeeding, the appearance of
nipple discomfort or pain and breast engorgement may lead
to some problems with breastfeeding. Although these issues
are usually temporary and manageable, they can potentially
affect breastfeeding and contribute to early weaning.

Various approaches have been used to improve breastfee-
ding practices. The authors of this study believe it is impor-
tant to assess their impact. In particular, as shown by S.A. van
Dellen et al. [23], breastfeeding counselling has played a cru-
cial role in providing guidance and support to breastfeeding
mothers, especially in the first days after childbirth. The au-
thors of this study agree with their importance, as counsel-
ling improved breastfeeding techniques, reduced maternal
stress and increased the likelihood of exclusive breastfeeding.
J. Fisher [24] notes in her commentary that support groups
and programmes are effective in providing emotional and
practical support to breastfeeding mothers. Such systems
have been shown to foster a sense of community and en-
couragement and to empower women to overcome breast-
feeding challenges and maintain exclusive breastfeeding for
along time. S. Patel and Sh. Patel [25] studied lactation sup-
port programmes in the workplace. In particular, they found
that dedicated lactation rooms and flexible pumping breaks
had a positive impact on breastfeeding continuation rates
among working mothers. Thus, such workplaces promote
not only breastfeeding but also well-being. Healthcare ini-
tiatives, including the Baby Friendly Hospital Initiative and
national breastfeeding promotion campaigns [26], have been
associated with increased breastfeeding rates and improved
breastfeeding practices. Notably, the Baby Friendly Hospi-
tal Initiative, in particular, increased the number of mothers
starting breastfeeding during hospital stays.

Cultural beliefs, societal norms, and perceptions about
breastfeeding in a society have a significant impact on breast-
feeding decisions and practices. In societies where breast-
feeding was culturally and socially accepted, mothers were
more likely to initiate and continue breastfeeding [27, 28].
However, cultural misconceptions and taboos about breast-
feeding in some regions have acted as a barrier to breast-
feeding initiation and continuation. Economic factors, such
as maternal employment and access to maternity leave, also
influence the duration of breastfeeding [29]. Women with
longer maternity leave and access to lactation support in the
workplace are more likely to continue exclusive breastfee-
ding for the recommended six months. In addition, public
health interventions that address social and economic in-
equalities have played a key role in promoting breastfeeding
practices at the community level [30—32]. Such initiatives
have been aimed at improving breastfeeding support and
awareness among underserved populations, reducing the
breastfeeding gap between different socioeconomic groups.
The inclusion of both quantitative and qualitative research

provided a holistic understanding of the experience and
impact of breastfeeding. Quantitative studies have provided
valuable information on breastfeeding rates, duration of ex-
clusive breastfeeding, and the relationship between breast-
feeding practices and infant health outcomes [33—36]. These
studies have gathered evidence on the impact of different in-
terventions to support breastfeeding, helping to inform the
development of effective strategies to promote breastfeed-
ing [37]. Qualitative studies have delved into the perspec-
tives and experiences of breastfeeding mothers, emphasising
the emotional and social aspects of breastfeeding. Mothers’
experiences of breastfeeding were shaped by cultural norms,
family support and societal attitudes towards breastfeed-
ing. The qualitative data enriched the understanding of the
complex interplay between internal and external factors that
influence breastfeeding practices.

E.C. Rhodes et al. [38] used mixed-method approaches
to explore the multifaceted nature of breastfeeding practices.
The combination of quantitative data on breastfeeding rates
and health outcomes with qualitative insights into maternal
experiences enriched the findings of this study. E. Dutheil
et al. [39] combined quantitative data on breastfeeding rates
with qualitative findings on mothers’ experiences of breast-
feeding. They identified barriers to breastfeeding and fac-
tors that influenced mothers’ decisions to continue or stop
breastfeeding [40, 41]. The findings of both studies highlight
the importance of combining quantitative and qualitative
data to gain a deeper understanding of breastfeeding experi-
ences.

The study has important practical implications for
breastfeeding promotion and maternal and child health.
Considering the results of this study, evidence-based breast-
feeding support programmes can be developed at different
levels, from family to national. In summary, this study pro-
vides valuable information on current trends in breastfeeding
and its impact on infant health and maternal well-being. The
findings reaffirm the crucial role of breastfeeding in promo-
ting optimal child health and development and recognise
the importance of external factors that influence breastfee-
ding practices. The evidence-based recommendations from
this study can pave the way for evidence-based interventions
and policies that prioritise breastfeeding support, ultimately
nurturing a healthier and happier future generation. Practi-
cal recommendations based on this research can therefore
improve breastfeeding practices and promote the health of
mothers and children.

Conclusions

Research on current trends in breastfeeding and its im-
pact on infant health and maternal well-being has provided
valuable information and made a significant contribution to
the field of maternal and child health. Empowering mothers
with knowledge about the physiological processes of lacta-
tion and the importance of breastfeeding support can lead
to a more successful and rewarding breastfeeding experi-
ence. In addition, recognising the positive impact of breast
milk on the child’s immunity reinforces the importance of
breastfeeding as a fundamental aspect of infant care.

The results of this study confirm the importance of
hormonal regulation for successful lactation, with pro-
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lactin and oxytocin playing key roles in lactogenesis and
milk secretion, respectively. The physiological stages of
milk secretion during pregnancy and lactogenesis II after
delivery have proven to be critical determinants of breast-
feeding success. Understanding these processes is impor-
tant for providing targeted support and interventions to
breastfeeding mothers. This study highlights the need for
comprehensive support systems and culturally compe-
tent initiatives to improve breastfeeding outcomes. Breast
milk is a source of immunity for infants, offering essential
nutrients, antibodies and immunoglobulins that protect
against infections and promote optimal health. The posi-
tive impact of breastfeeding on a child’s health and cogni-
tive development is clear, underscoring the importance of
exclusive breastfeeding for the recommended six months.
In addition, the impact of breastfeeding support measures,
workplace lactation programmes and public health initia-
tives has been proven. The findings demonstrate the effec-
tiveness of these interventions in promoting breastfeeding
initiation and continuation, highlighting the importance of
adapted and accessible support systems.

The practical implications of this study lie in its po-
tential to inform healthcare providers, policymakers, and
support groups to develop targeted strategies that prioritise
breastfeeding support and create a supportive environment
for breastfeeding mothers. While this study addresses im-
portant aspects of breastfeeding practices, further research
is needed to explore emerging topics such as the impact
of breastfeeding during health emergencies, the experi-
ence of breastfeeding in different cultural contexts, and the
long-term health outcomes of breastfed infants in adult-
hood. Ongoing research and international collaboration
will deepen the understanding of breastfeeding practices,
guiding the development of evidence-based policies and
interventions that will improve the health of mothers and
children worldwide.
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KauypeHko A., AeBaaHa ., [opobeup A., [poLeHKo 0., KaiHiveHKo 5.
HavuioHaAbHM MeandH yHiBepcuteT imeHi O.O. boromonbLsl, M. Kni, YkpaiHa

Cyu4acCHi TeHAEHL,iT TPYAHOro BUrOAOBYBCOHHS AiTen

Pe3iome. IpynHe BUrOmOBYBaHHS € KPUTHYHO BAaXJIMBUM ac-
MEeKTOM JOTJISIIY 32 HEMOBJISIM, 1110 3a0e3reyuye YUCIIeHHI mepe-
Bary sIK JUISI HEMOBJIST, TaK i 11s1 MaTepiB. COLLIOKYIBTYpHI 3MiHU
XXI cTosiTTsi BUMaraloTh ONTUMi3allii 1i€i MPaKTUKUA f AOCHTi-
IKeHHsT (pi3ioIoriyHMX eTaImliB ceKpellil MOJoKa, BKIIIOYAIoUYn
TOPMOHAJIbHY PEryJsiliio JakTauii Ta $HakTopu, sKi BIIMBaIOTh
Ha CEeKpeLilo rpylei, 110 Ma€e BUPillaJbHEe 3HAYEHHS AJIs M-
TPUMKM TPYTHOTO BUTOMOBYBAHHSI Ta TOKPAIIEHHS 3araJibHOTO
CaMOITOYYTTs HEMOBJIAT i MaTepiB. Llst poboTa Mae Ha MeTi BU-
BUMUTHU Cy4YacHi MOTJISAM Ha MiATPUMKY I'PYAHOTO BUTOJOBYBAHHS
LIJISIXOM BCEOIYHOTO OTJISIY iCHYIOYOI JIiTEpaTypy 3 OCOOJIMBUM
aKIICHTOM Ha IOCIIIKEHHIX (Di3i0oJIOTiYHMX eTalTiB ceKpelii Mo-
JIOKA i1 Yyac BariTHOCTI Ta TOAYBaHHS rpyaaio. BukopucroByBa-
nucs 6i6aiorpacdiyHuii, aHATITUIHUNA METOAM Ta HOPMATUBHUIA
nomyk. Llei omisin cripusie TOrMOICHHIO 3HAHb i PO3YMiHHIO
TPYIHOTO BUTOIOBYBAHHSI, MiIKPECTIOI0UN OTO BasKJIUBICTh IIJIsST
JIOTJISIAY 32 HOBOHAPOMXKEHUM Ta Ojaromonydust MaTepi. Mare-
piajl OXOIUIIOE IIMPOKHUIA CIEKTp (hakTOpiB, 110 BILUIMBAIOTh Ha
JlakTalilo K ¢iziosoriyHuil npoiec i rpyaHe BUTOJOBYBaHHS
SIK COLIaJIbHY MpakTUKy. OTpuMaHi maHi MigKpecToloTh (i3io-
JIOTiYHY OCHOBY IIpOlIeCy JaKTallii: KJIIOYOBY pOJb MPOJAKTUHY

Ta OKCUTOLIMHY B iHillilOBaHHi Ta MiATPUMIIi CeKpellii MoioKa,
BHYTPIIlIHi (rOpMOHAJIBHUI 11CcOalaHC, aHATOMIsT Tpyjeit Ta Xi-
pypriuHe BTpyyaHHsI), a TAKOX 30BHillIHi (hakTOpH, TaKi sIK coMa-
TUYIHUI CTaH MaTepi, BKIIOYAIOUM TeCTaliiiHWil mepion, AiadeT i
CUHIPOM IOJIiKiCTO3HUX sieuHuKiB. [IpoaHanizoBaHO MO3UTUBHI
CTOPOHM IPYJHOTO BUTOAOBYBAaHHS SIK JUIS1 IUTUHM, TaK i U151 Ma-
Tepi. PO3rIssHyTO pi3HOMAaHITHI TTO3UTUBHI HACIIIKM 1€l MpaK-
TUKW [JI1 TATUHU, 30KpeMa CIPUSTIUBUN OaTaHC TOXUBHUX
PEUYOBMH y MOJIOLIi MaTepi, popMyBaHHS MACHBHOTO iMYHIiTETYy Ta
MiATPUMaHHS 310pOBOi MiKpo0ioTH KuiieuHuka. OcodauBy yBa-
Ty TIPUAIEHO MiHJIMBUM TIOTJISIAaM Ha BUTOIOBYBaHHSI HEMOB-
JISIT Yy CBITJII COLIAIbHUX Ta €KOHOMIYHMX 3MiH Ha mmoyaTky XXI
CTOJITTS, BKJIIOUAIOUYU 3pOCTaloUy POJib IITYYHUX CyMillleid i BU-
KJIMKY MPUPOJHOTO BUTOIOBYBaHHS Ha pobodyoMy Mmici. [1pak-
TUYHI HACHIAKU: 1Ie 3a0e3Ieuye OCHOBY IIJISI PO3POOKU HAYKOBO
OOTPYHTOBAHUX BTPYUYaHb 11100 MOKPAIIEHHS JOCBiIy IPyIHOTO
BUT'OJIOBYBaHHsI Ta 0JIaronojyyusi sik HEMOBJISIT, TaK i MaTepiB,
OJTHOYACHO iH(OPMYIOUYM MEIUYHUX TpalliBHUKIB, IMOJTITUKIB Ta
TPYMU MiATPUMKH.

Kio4oBi c10Ba: naxrauisi; ropMOHATBEHMIA KOHTPOJB; (i3io-
JIOTIUHI CTamii; IMyHITET IUTUHU; (DaKTOPU BILIUBY
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MeAUKAMeHTO3HA peryasuia MiKpoPHK

Pestome. YV nayxosomy oensidi nagedeno mexanizmu meduxamemosnoi peayaauii mikpoPHK ¢ opeanizmi aoounu.
s nanucanns cmammi 30ilicHio6aécs nowyk ingopmayii 3 euxopucmanuam 6a3 danux Scopus, Web of Science,
MEDLINE, PubMed, Google Scholar, EMBASE, Global Health, The Cochrane Library. 3aznaueno, wo ons ionos-
JNeHHs 3HUdICeHOI hyHKyionarvHoi axmuenocmi mikpoPHK 3acmocogyioms 3amichy mepaniio, 8UKOpUCmMo8y4U Mo-
dugpikosani cunmemuyni anasoeu endoeennux mikpoPHK i aikapcoki 3acobu, wo niocuiroioms npooyKuiro 6AACHUX
mikpoPHK opeanizmy. Aémopu nidkpecaroroms, wio uucaeHti docaioncenHs niomeepouau egpekmusricmos mikpoPHK-
3amicHoi mepanii. Bidomo, wo ceped ineibimopie mikpoPHK eudinsioms kinvka epyn aikapcoekux 3acobie: anmumi-
kpoPHK-onieonykaeomudu, mikpoPHK-nacmku, imimamopu mikpoPHK, axi 3anobiearoms 36°a3yeannto mikpoPHK;
Nnenmuoo-HyKACiHOBI KUCAOMU, [HIOimopu Maiux mMoaeKyi. Asmopu nokaszyioms, wo eKcnpecis (pepmenmie, ki me-
mabonaizyrome AIKApCoKi 3aco0uU, KOHMPOAHEMbCS PeYAAYIEI0 MPAHCKPUNYIT S0epHUMU peyenmopamu i pakmopamu
mpanckpunyii, enicenemuutor peeyaayicro, makor sk memuniosanns JJHK ma ayemunrosanns eicmonie, a maxooic
nocmmpancaayitinoro moougikayiero. Iliokpecaeno, ujo ypcode3okcuxonesa Kucioma mMooyaoe eKkcnpeciro 0esKux mi-
kpoPHK. Bidomo, wo ii npodiomuuni 6axmepii marome 30amuicms mMooyaroeamu pieeHv excnpecii eenie mikpoPHK.
3acmocyeaHnns npodiomuKie cynpo8ooNcyemucs 3MIHOK eKCnpecii YUCAeHHUX 2eHi6 0peanizmy, ujo bepyms yuacms y
peeyasuii 3ananvHoi 8ionogioi, anepeiuHux peaxyiil, 00MIiHy peuosun ma Hwux Oiosoeiunux npouyecis. Omoice, y cy-
YaCHIll Hayyl IHMEHCUBHO BUBHAEMBCSL NOMEHUIAN BUKOPUCIAHHS NIKAPCLKUX 3aC00i8, Wo 8I0H06AI0I0Mb eMicm Mi-
kpoPHK ab6o ineibyromo axmuenicmo mikpoPHK 0as mepanii mikpoPHK-3anexcnux cmanis. Pesyasvmamu Haykogux
docaidxcens niomeepdunu mepaneémuuHuil egpekm ypcooe30Kcuxonesoi Kuciomu ii npodiomuyHuUX npenapamie uepes
enaueé Ha akmueHicmy eenepayii mikpoPHK npu 3axeoprosannsx eenamobiniapnoi cucmemu. Omoice, YynposaornceHus
8 KAIHIYHY NPAKMUKy AiKapcokux 3acobie, w0 mawms 30amHicms MOOYAI08AMU 8MICI MA eKCHpecilo KOHKPemHUX
mikpoPHK, 6e3ymoeno, gidkpue HO8I nepcheKmugu 6 AiKy8anHi Xgopux i3 3axX60plo6aHHAMU cenamobiniapHoi cucmemu.
KimouoBi cioBa: mikpoPHK; mimikpamopu mikpoPHK; anmumixpoPHK-onizonykaeomudu; mikpoPHK-nacmicu;
ineioyroui imimamopu mikpo PHK; ypcode3okcuxonesa kucioma; npobiomuuni npenapamu; eenamooinsiapua cucmema,
0ens0

Bctyn

OCHOBHOIO METOIO TeHHOI Teparlii, CIIpsIMOBaHOI Ha Mi-
kpoPHK, € BigHOBIEeHHS (Di3i0IOriYHOrO PiBHS aKTUBHOC-
Ti meBHOI nAeBianTHOI MiKpoPHK. 3anexxHo Bim HampsMKy
naToreHHoi aeBiallii excripecii MikpoPHK meTomosoriuno
BUKOPHCTOBYIOTH IBa OCHOBHUX IiAX0Au: 1) BiTHOBJIEHHS
BMICTY 3a paxyHOK MpPU3HAUYEHHSI €K30T€HHUX CIeludiv-
Hux MikpoPHK a6o 3a paxyHOK akTuBallii eKCIpecii reHa
MikpoPHK; 2) inrioyBanHst akTuBHOCTI MikpoPHK 3a pa-
XYHOK cekBecTpalii maroreHHux MikpoPHK a6o 3a paxy-
HOK iHAYKIIi caitaieHcuHTry reHa MikpoPHK [45, 72].

PosyminHs ¢daxTopiB, 10 BUKIUKAIOTh MiXiHIWBIIYy-
aJbHi 1 BHYTPIITHBOIHAWBIAyaIbHI BiIMiHHOCTI B e(dek-
TUBHOCTI MeTa0oJj1i3My JIiKiB, HEOOXimHEe IS MpaKTUKU
IepCOHaJi30BaHOI 200 TOYHOI MEIMLMHM, a TaKOX IS
cnpusiHHs edeKTUBHIM po3poodii JikiB. Excripecist ¢ep-
MEHTIB, 1110 MeTabOoJ1i3yI0Th JIiIKapChKi 3aC00M, KOHTPOJIIO-
€TBCS PETYJISILIEI0 TPAHCKPUIILIT SAEPHUMU PELIENITOPAMU
i1 (pakTOpaMM TPAaHCKPUIILLii, EMIreHETUYHOIO PETYJISIIIEIO,
Takolo sik MetumoBaHHs JIHK Ta aunerwnioBaHHs ricTo-
HiB, a TAaKOX MOCTTpaHCJsILiiiHOW Moaudikalieto. Kpim
TaKMX MEXaHi3MiB PEryJIsLlil, HeIIoJaBHi TOCIiIKEHHS IT0-
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kaszanu, 1o MikpoPHK (MiPHK), ennorenHi 22-Hykieo-
TuaHi Hekonytoui PHK, siki peryiioioTh eKchpecito reHiB
3a JOMOMOTOIO0 pernpecii TpaHeaswii Ta aerpanaiii MPHK,
poOJIATh 3HAYHUIT BHECOK y MOCTTPAHCKPUILIMHY pery-
JIsIito epMeHTIB, 110 MeTaboJIi3yIoTh Jiiku. OXoruToBa-
Hi rajysi: y 1IbOMY OIJIsIIi y3araJibHEHO TTOTOYHI 3HAHHS
o0 miRNAs-3aexxHoi peryJsilii hepMeHTiB, 1110 MeTa-
0O0Ii3yIOTh JIIKapchKi 3acobu, i (akTopiB TpPaHCKPUIILIII,
a TaKoX iX (pi3i0JI0riYHOrO Ta KJIiHiYHOIO 3Ha4YeHHs. Mu
TaKOX OMUCYEMO HEIIOJABHi JOCATHEHHS B OCIIIKEH-
Hsax miRNA-3anexHoi peryssilii, ki moka3yloTb, 1110 Ha-
SIBHICTb TICEBAOTEHIB, OMHOHYKJIEOTUIHUX TOJiMOP(hi3MiB
i penaryBanHg PHK BrmmBae Ha HauimoBaHHsS miRNA.
JlymKa ekcriepTa: HeIOXUTHUM (hakToM € Te, 110 mMiRNAs
€ KPUTUYHUMU (haKTOpaMu, 1110 BUKJIUKAIOTh MiX- 1 BHY-
TPILTHBOIHAMBIAyaIbHI BiIMiHHOCTI B ekcmpecii dep-
MEHTIB, sIKi MeTa0oJIi3yl0Th JliKapchbKi 3acobu. Posrmsig
miRNA-3anexHoi perymsiii OyB OM KOpPUCHUM iHCTPY-
MEHTOM [IJI1 ONTUMi3allii MepcoHai30BaHOoI Ta TOUHOI Me-
IUuuHY [57].

AikapcbkKi 3acoboum,
LU0 BIAHOBAIOIOTb BMICT MiKpOPHK

s BimHOBJIEHHS 3HMKEHOI (PYHKIIIOHAJIbHOI aKTHUB-
HocTi MikpoPHK 3acTocoBy1oTh 3aMicHy Tepariio, BUKO-
pUCTOBYIOYM MOAM(IKOBaHI CUHTETUYHI aHAJIOTU €HI0-
reHHux MikpoPHK, i nikapceki 3acobu, 110 MiacuiIioTh
npoaykuito BracHnx MikpoPHK opranizmy [35].

AHAAOMM eHAOreHHUX MikpoPHK

AnHanorn eHmoreHHux MikpoPHK, abo mimikpaTtopu
MikpoPHK (miR-mimic), € HeBenukumu moaudikona-
aumu PHK-gyrmrexcamu, SIKi B KJIITAHI TTPOLIECUHTYIOTh-
¢ B omHojaHuooroi MikpoPHK, 3aBaHTaxyioTbcs Ha
komiuieke RISC i B momanbiiiomMy iHAYKYIOTh TPAHCISIIiIO
MPHK-Mmimeneit. ¥ PHK-gymiekc cuHTeTMyHOi miR-
mimic Hamnpap/isiioya HUTKA IMOBHICTIO il€HTMYHA KOH-
KpeTHiii npupoaHiii MikpoPHK, a macaxupchka HuTKa
MoaudikoBaHa i, SIK TIPaBUJIO, TIOB’sI3aHa 3 aKCECyapHOO
MOJIEKYJIOI0, TAKOIO SIK XoyiecTepruH. HasiBHICTh CTpYKTYpH
XOJIECTepUHY CIIPUSIE TTOTJIMHAHHIO MOJIEKYJIM miR-mimic
KJIiTMHaMu opradizmy [79]. UucieHHi nocmimKeHHs Mmif-
TBepawiIu epekTuBHicTE MikpoPHK -3amicHoi1 Teparrii [ 74].

OmHUM 3 MOepIIMX aHaJIoriB eHmoreHHoi MikpoPHK
NI JIIKyBaHHS paky nediHku OyB npemnapaT MRX34, o
Mictuth TYydHy miR-34a [25]. Ipyna nocaigHukiB dipmu
Mirnarx Therapeutics, Inc., TOMiCTUBILIM CUHTETUYHI MO-
Jiekyau miR-34ay nimocomy, gocsiryia eheKTUBHOTO MO~
HaHHS TpenapaTy KJIiTuHow opraHizmy [11]. Ha migcrasi
KJIIHIYHOTO JOCIHIKeHHST e(PEeKTUBHOCTI 3aCTOCYBaHHS
npenapatry MRX34 y xBopux i3 renaTolenoIsipHOI0 Kap-
muHoMmoto (I'LK) M.S. Beg i crmiBaBTOpm [14] mokasanu,
mo MikpoPHK-Tepamist Mae BupaxkeHy NPOTUITYXJIMHHY
aKTUBHICTh i XapaKTepU3Y€EThCSI 3aJI0BIILHOIO MEPEHOCH-
MICTIO ITiCJIs aeKBaTHOI MpeMeauKallii JeKcaMeTa30HOM.

Mani monekyan, wo niacuntorots DICER-
ornocepeAKoBaHy 06pobky MikpoPHK

Ckpuninr kozaekuii 2000 cxsanenux FDA mpemaparis
3a goriomorolo aHanizy GFP no3sonu G. Shan i criiBaBTO-

pam [75] ineHTudiKyBaTH Maay PTOPXiHOJOHOBY MOJIEKYJTY,
sgka mae 3aatHicTh iHaykyBatu DICER-omnocepenkoBaHe
no3piBanHs MikpoPHK. [lana Mosekyiaa oTpuMalia Ha3By
«EHOKCAllMH» (enoxacin), MexaHi3M Jii SIKOro MoJisrae B
TOMY, 1[0 Oro MoJieKysa MOCUJIOE B3aEMO/II0 MixX Mpo-
TEIHOM, SIKWii 3B’SI3y€ YYTJIMBUIA IO TpAaHCAKTUBALlil perioH
(trans-activation-responsive region RNA binding protein —
TRBP), i monekymoro PHK, Haitbinbine mosermryoun
npoiuec 6iorene3y MikpoPHK. EHoxkcania mocuitoe mpo-
IyKIlito BUKII0YHO MikpoPHK, sIKi MaloTh MpOoTUIYXJIMH-
HY aKTUBHICTb [55].

Takoxx BCTaHOBJIEHO, IO pyOOH (rubone) mae 3aat-
HicTb crnienmdiyHO akTUBYBaTU reHeparilo miR34a y kii-
tuHax ['LIK i pi3ko iHribye 3pocTaHHs MyxauHU. Z. Xiao Ta
criBaBTOpH [86] BBaxkaloTh pyOOH MPOBITHUM KaHINIATOM
TSI TIOJAJTBIIIOTO JOCIIKEHHSI SIK HOBOTO KJ1acy TeparieB-
THIHOTrO Metoxy JikyBaHHs ['LIK.

3 mponykTiB doropeakuii HadTamiH-1,4-gioHy 3 ale-
TWIEHOM Oyo inmeHTH(hiKOBaHO YHiBepcaJlbHUII aKTHBa-
top MikpoPHK. /Tanuii Mmanuii MOJIEKyIsSIpHUI aKTUBATOP
Ma€ BUpPaXXeHUI aKTUBYIOUMI BILIMB Ha €KCIIPECiio 3pianx
miR-1, miR-122 [75].

AikapcbKi 3acobum, Wo iHribyoTb
OKTUBHICTb MiKpOPHK

lnepekcnpecis MikpoPHK cynpoBomkye OiblIicTh
iH(EKILINHMX 1 3anaJlbHUX 3aXBOPIOBaHb, Y 3B’SI3KY 3 YUM
MeTOIM iHTIOyBaHHSI (DYHKIIIOHAJIBHOI aKTUBHOCTI Mi-
kpoPHK rmocinaroTs ocobmBe Miclie B TeHHil Tepartii [76].
Cepen inriditopiB MikpoPHK Buainstors Kijsbka rpyr ji-
Kapchkux 3aco0iB: anTuMikpo PHK-omironykneotunu, mi-
kpoPHK-macTku, imitaropu mikpoPHK, ski 3amo6iraiots
3B’a3yBaHHIO MikpoPHK; menTumo-HykieiHOBI KUCIOTH,
iHri0iTOpU Manux MoJeKyn [35].

AHTUMIKPOPHK-0OAiroHykneotnam

AntumikpoPHK-onironykineorunu (anti-miRNA oli-
gonucleotide — AMO) — 11e aHTUCMUCJIOBI OJIITOHYKJI€O-
TUOM, SKi € onHonaHLoxkosumu PHK 3 HykieoTunHoo
MOCIiIOBHICTIO aOCOJIOTHO KOMIUIEMEHTApPHOI MOC/ig0B-
Hocri TapretHoi PHK. AntumikpoPHK -osironykieorunu,
a00 aHTMCMUCJIOBI aHTaroMepu, BUKJIMKAIOTh Crielundiv-
Huii HokgayH MikpoPHK. Bzaemonias AMO 3 mikpoPHK
MIPU3BOINTHL OO 3amobiraHHsa 3B’sa3yBaHHIO MiKpoPHK 3
tapretHoto MPHK i/a6o pekpyTyBaHHSI puOOHYKIeasu 3
MOJAJIBIINM PO3IICITICHHIM MoeKynu MikpoPHK [48].
OpHak mist Toro, o6 AMO copaBuwiv eDeKTUBHY Iilo,
BOHU TOBMHHiI OyTM MOCTaBJ€Hi OO LiIbOBOI KIIITHHM.
Ockinbky MoJieKyin AMO HIBUAKO AETrpaaytoTh i di€0
CHPOBAaTKOBUX PUOOHYKJI€a3, BUKOPUCTOBYIOThCSI MOMIM-
(dhikoBaHi AMO, MoJieKyJlaM SIKUX TTpUTaMaHHUI BUCOKUIA
piBeHb cTabibHOCTI [76]. 3aiexxHo Bil XapakTepy XiMid-
HUX Monudikalliil MOJIEKYJT pO3pi3HSIOTh Taki kiacu ASO:
1) antagomiR — TapretHi onHomaHIrorosi anTumMikpoPHK,
KOH 10roBaHi 3 xonecrepuHoM; 2) LNA-antimiR — Taprer-
Hi ogHoaaHIorosi anTuMikpoPHK i3 3amMkHyTHME HyKJIe-
otugaMu a6o LNA (locked nucleic acid)-moHOMepamu;
3) kpuxitHi LNA-antumikpoPHK (puc. 1).

[lepiure moxosiHHs  MoaudikoBanux AMO —
antagomiR — sBisie cob6ow nonimepu  2’-O-meTHI-
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monudikoBanux HykiaeotuaiB PHK, 3’emnanux ¢ocdo-
pOTiOaTHUMM 3B’SI3KaMU, SKi MalTh 3’-XOJECTePUHOBMI
XBICT, 1110 MOJIETIIYE MPOLEC MOITTMHAHHS KIiTHHOIO [46].
Jpyre nokoaiHHs MoaudikoBaHux AMO — antimiR — 1e
aHasiorn 2’O-METOKCHETWIIy i3 3aMKHYTUMU HYKJICOTH-
naMM. 3aMuKarodi MoauGikaHTM HYKJIETHOBOI KHCIOTH
(LNA), sxi € GiUMKIIIYHOIO HYKJIETHOBOIO KUCJIOTOIO, Xa-
PaKTepU3yIOThCSI OibII BUCOKMM adiHITETOM [0 Tap-
retHux MikpoPHK. Tpete mokominHsg — kpuxitHi LNA,

MOCIIOBHICTh SIKMX BinNoBigae 8 HykiIeoTunam seed-
ninsgaku MmikpoPHK [76].

15-nykneoruaauit miR-122 DNA/LNA-PS AMO wmi-
paBipcen (Miravirsen, SPC3649), po3pobieHuii hipMoio
Santaris Pharma, myiaHyeTbcsi BUKOPUCTOBYBaTH TIpU JIi-
kyBaHHi renatuty C [59]. Mexani3m nii MipaBipceHy T0-
IaHW# Ha puc. 2.

BumnpooyBannsa  mepmoi  ¢asu  (NCT00688012,
NCT00979927) nokazanu, 110 MipaBipceH UMHUTb CBOIO

Seed pingHka

0000V VOVVABOVBHBVVBL
3° Gen)B OO OBECOEGEANHHBEHO-OERBCHA) 5 AntagomiR

miR-34a

€«

miR-122

l

miR-122 |
c G
3 GUUU AA 5 U
G A G U Site2 ¢
UGGU UGUGAGG et

,GCCA GACACUCCACCAUGAAUCACUCCC
5 GC — GGU GUGAGG

Site1 U A U U
ce G A G 5
cG U CA

U

e 1) miR-122
ce G
cG 3
U A
AG

3 CoBTHOoO® 0 © @ 5 LNA-antimiR
OO@“@Q@Q 5 kpuxithi  LNA
HykneoTtnan . PHK O 2'-O-meTun-pnbo3o-moamndikoBaHa (2'-OMe) PHK
O Nna - @ AHK
— docdopoTioaTHWit 3B’30K
—  ®ocdoniedipHuit 38’930K
PucyHok 1. Knacu ASO [15]
1 2
HCV 5' UTR HCV 5" UTR

&

_
o

5'~UGGAGUGUGACAAUGGUGUUUG-3' miR-122
3'-CCtCaCacTGttAcC-5 MwupasupceH

PucyHok 2. MexaHi3am gii npenaparty mipaBipceH [78]: 1) miR-122, wjo ekcrnpecyeTbca renaroyutamm, €
BaXkinBUM ¢pakTopom MakpoopraHiamy ans Bipycy HCV, ockinbku crnipsmoBye npoteiH AGO2 y pinsHky 5°-
UTR BipycHoro reHomy. 3B’a3yBaHHs komruiekcy Ago2-miR-122 3 ginaHkoro 5°-UTR 3axuwae PHK HCV Big

Aiif puboHykneasu; 2) mipaBipceH — e aHTUCMUCIIOBUI ONiroHykieoTun — antimiR, ki noB’sa3ye Ta iHribye
MikpoPHK miR-122, Tum camum npotugitoym iHgpikyBaHHIO opraHiamy Bipycom HCV
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N0 10303aJIeXKHUM CITIOCOOOM, ajie He BUSBISIE 10303a-
JexHoi TokcuyHocTi [49]. BumnpoOyBaHHs1 Apyroi dasu
(NCT01200420) mpomeMOHCTpyBajio m00puii Tpodiab
Oe3neku, e(EeKTUBHOCTI i TMEePEeHOCUMOCTI MipaBipceHy
[42]. BBaxkatoThb, 1110 MipaBipceH cTaHe MpernaparoM BUOO-
pY V XBOpUX Ha XpoHiuyHUi renatuT C, BUKJIMKAHUM Bipy-
coM HCV 1-ro reHorumny, y SIKux Teparisi eriisoBaHUMU
iHTepepoHaMU B MOEAHAHHI 3 pubaBipMHOM He Jaja Odi-
KyBaHOTO e(eKTy.

MikpoPHK-nactku

3rigHo i3 CyJaCHUMM YSBICHHSIMM iCHYE KiJbKa KJia-
ciB Hekomytounx PHK (HKPHK), mo HecyTh caiitu
3B’s13yBaHHs 3 MikpoPHK, 3a paxyHOK SIKMX BOHU i repe-
IKO/Kal0Th 3B’s13yBaHHI0 MikpoPHK i3 iinboBoro MPHK.
Monexynun HKPHK nanux xnaciB HecyTb uncieHHi MRE
i MOXYTb B3aEMOJIISITU OAHOYACHO 3 pisHUMM MiKpoPHK.
Hani Moyekynu 3a 3maTHICTh cekBecTpyBath MiKpoPHK
oTrpuMaan Ha3By «MikpoPHK-mactkm» abo «mikpoPHK-
ryokm» (miRNA sponges) [12].

Pospisnsirors mpupomHi 1 cuHTeTnuHi MikpoPHK-
nactku. [IpupomHi (enmorenHi) mikpoPHK-mactku, ta-
KO 3BaHi KOHKypytounmu eHnoreHHuMu PHK (competing
endogenous RNA — ceRNA/kePHK), HasiBHi B IFOIMHU K
€HJI0TeHHO TpaHCKpuoOoBaHi rncesaorenu, nosri HKPHK i
mupkPHK. Tpanckpuntu kePHK kKoHKypyloTh 3a cailTu
3B’s3yBaHHs1 MikpoPHK i perymooTh ekcrpeciio oanH
onHoro B Mepexax B3aemofiit KePHK (ceRNA networks —
ceRNET). Buainsiors ABa TUMU BiTHOILIEHb MiX Pi3HUMU
kePHK i ceRNET, mo BM3HA4YaioTh iX BIUIMB Ha aKTUB-
Hicth MikpoPHK. Ilepmmuii Tum — mnpsiMi, KOHKYpeHTHi
BimHomeHHs, y skux aBi uu Oinbiie kePHK Hecytb MRE
IJI ONIHi€T 4K KinbKox 3araabHux MikpoPHK, npyruit —
ornocepenkoBaHi BimHoleHHs, y sskux KePHK He maoTh

criyibHUX TapreTHUX MikpoPHK, ane moB’sizani Mix co-
6010 criiibHOol KePHK. Hanpukian, sikiio icHye npsmMuii
3B’5130K Mixk KePHK 1 i ke PHK2, To 3miHa piBHS ekcripecii
kePHKI1 BrmuBae Ha piBeHb excrpecii KePHK?2, a axio
icHye orocepenkoBaHuii 38°5130K Mixk KePHK1 i ke PHK2
yepe3 kePHK3, To 3mina piBus excrpecii ke PHK1 mae mi-
HiMaJIbHU# BILUIMB Ha piBeHb ekcripecii [73]. Indopmariis
npo KEPHK nonaHa B 6a3i nanux TargetScan (http://www.
targetscan.org/) [70].

Cunrernuni MikpoPHK-mactku — e PHK-nipoaykTu
TEeHHO-iHXXEHEPHUX TEXHOJIOTIH, 1110 MalOTh 3AaTHICTb iH-
rioyBatu aktuBHicTh MiKpoPHK. BoHu siBiisitoTh coboto
IJ1a3MifHi abo BipycHi BeKTOpH, siKi MicTsTh Big 4 no 10
MikpoPHK-3B’s13yBaibHMX CalTiB, PO3MiICHUX HEBEIU-
KUMU HyKJIeoTUIHUMU creiicepamu (puc. 3). KiabkicTh
caiiTiB 3B’s13yBaHHs MiKpoPHK i moBxxuHa crieiicepHoi fi-
JISHKU € KPUTUIYHUMU (haKTOpaMU, 1110 BUSHAYAIOTh (YHK-
LioHa/IbHY aKTUBHicTh MikpoPHK-macrok [12].

KoxHa cuHTeTMyHa mnactka MikpoPHK mnpurHiuye
Kinbka pizHux MikpoPHK. BimMmiHHOIO BiacTuBiCTIO Mi-
kpoPHK-macTok € mposioHroBaHicTh ixHboi aii [76]. st
migBuiIeHHsT edpekTuBHOCTI Oii MikpoPHK-macrok Oynm
O1eHO creLianbHU TeHepaTop i Tectep MikpoPHK-mac-
ToKk (miRNAsong, http://www.med.muni.cz/histology/
miRNAsong/), sikuii 103BoJisie BMIIPOOOBYBAaTU KOH-
crpykuii MikpoPHK-nactox y 219 BuiB, 1110 OXOIJIIOIOTH
35828 mikpoPHK mocninoBHocreii [13]. 3okpema, Oyno
3reHepoBaHo MikpoPHK-macTku 3i 30iiblIeHOI0 KiJlb-
KiCTIO caliTiB 3B’s13yBaHHS [29]; i3 3MiHEHOIO CTPYKTYpOIO
CaiiTiB 3B’I3yBaHHSI, 110 XapaKTepU3YIOThCS HaSIBHICTIO
HYKJIEOTUAHUX «OIyKjocTeit» [30]; 3 po3MillleHHSIM IBOX
caitiB MikpoPHK-3B’s13yBaHHSI B OMHOJIAHITIOKKOBIH Mi-
msgHui netm credma monekyiau (Tough Decoys) [40]; 3
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PucyHok 3. MexaHiam gii mikpoPHK-nacTtok [15]

Mpumitka: CC — caiitn 3B°93yBaHHs1 MikpoPHK.
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ONTUMIi30BaHUM CIIeficepoM, IO 3aIo0ira€ yTBOPEHHIO
BTOPUMHHOI CTPYKTYPHU MOJIEKY/IU [44]; 3i BCTABKOIO aHTU-
CMMCI0BOI TocTioBHOCTI (20—40 HYyKJI€OTH/1iB) TApreTHOT
mikpoPHK [71].

G. Xu ra cniiBaBTopu [87] mpomeMoHcTpyBaiu edek-
TUBHICTh iHTiIOyBaHHs ekcrpecii miR-21 aneHOBipyc-
HUM BekTopoM — MikpoPHK-macTkoo, mo Mictuth
TaHAEM 3 BOCbMU CaliTiB 3B’s13yBaHHSI miR-21, y xiitu-
Hax HepG2 I'lHK.

OpnHax i 10 IIbOTO Yacy He CTBOPEHO JIiKapChKUX 3aCO-
0iB Ha ocHOBI MikpoPHK-nacTok, npu3zHayeHux 1 JiKy-
BaHHsI 3aXBOPIOBaHb rernaTo0iliapHO1 CUCTEMMU.

IHri6yroyi imitaropu mikpoPHK

Inridytroui imitatropu MikpoPHK,, a6o TpaHcKpumnTu, 1o
MackytoTb MikpoPHK-38’s3ytounii caiit MPHK-MimeHi
(miR masking), sBsIIOTE c0O00 MoAudiIKOBaHI OAHO-
nanioroBi PHK, komriemeHTapHi HyKJI€OTUIHI TTOCITi-
noBHocti MPHK. IHrioytoui imitatopu mMikpoPHK cun-
Te3yIOThCS SIK OTHOJIAHIIIOrOBI 2’ -O-MeTrmiMonndikoBaHi
OJIIrOpMOOHYKJIEOTUIN, SIKi MaiOTh AOCKOHAIIy KOMILIe-
MeHTapHicTh 10 MiKpoPHK-3B’s13y10uoro caiity 3’-UTR
oinok-koaywouoi MPHK-wmimeni. Ha Binminy Bim AMO,
sIKi 0e3IocepenHbO 3B’S13yI0ThCs 3 1iIb0BoI0 MiKpoPHK,
imitaropu MikpoPHK 3B’s3ytorbest 3 MPHK-MileHH10.
MackyBaHHs MikpoPHK-3B’s13yBanbHoro caiity MPHK-
MmiteHi npoctopoBo pos’enHye MikpoPHK i MPHK-
mimeHi [56, 82]. 3okpema, W.-Y. Choi, A.J. Giraldez,
A.E Schier [24] mpomemoHcTpyBasin, mo miR-masking
MIpUTHIYYE aKTUBHICTh MiR-430, sika mpurHiYye eKcripe-
cito TGF-3, ronoBHoro akropa po3BUTKY (hibpo3y, y TOMy
YUCJIi TKAHUHM TEeYiHKU.

lMentnao-HyKAEiIHOBI KUCAOTU

Ilentuno-nykineinosBi kuciaotu (ITHK), Bimkputi B
1991 poui, € aHamoraMu HyKJIETHOBUX KUCJIOT 3 €JIEKTPO-
HEUTpaJIbHUM TICEBIOMENTUAHUM KicTsikoM [19, 37, 64].
MonowmipHi nanku [THK cknanatotbes 3 N-(2-amiHOSTIT)
[JIIIMHOBOTO OCTOBAa ¥ reTepoUMKIiYHOT (ITypUHOBOT
abo MmipaMiTIMHOBOI) OCHOBHU, $SIKi TIOB’sI3aHi alleTWJILHUM
nminkepoM. Otxe, [THK — 1e ribpun oJliroHyKJIeoTHUILy
it mentuay [10]. TTHK, ocobiuBo y BUTSiAI KOH tOTaTiB
3  KIITUHHO-TIEHETPYIOUMM TIENTUIOM, MaloTh BHUCO-
Ky edekTuBHicTb 3B’s13yBanHsg 3 PHK. Monekyma [THK,
3B’s13y10unch 3 MiKkpoPHK-mimeHHro, 3amo0irae ii B3a-
emopii 3 komrutekcom RISC [52].

M.M. Fabani ta M.J. Gait [31] cuHTe3yBaJM KilbKa
IMHK, mio maloTh 3AaTHiCTh 3B’s3yBaTvcs 3 miR-122 y
kiitnHax 'K monuHu i mepBUHHUX TenmaTouMTax Iy-
piB. [laHi OJrOHYKJIEOTHUIHI aHAJIOTW MPUTHIYYyBaIW aK-
TUBHiICTh MiR-122 Ginbin edekTuBHO, HiX CcTaHAApPTHI
2’-O-MeTUJI-OJIiITOHYKJICOTUAN. ABTOpH, TiAKPECTIOIYN
TepaneBTHYHMI nmoteHmian antTuMikpoPHK nii [THK, 1mo-
Kaszajau, 110 iHrioyBaHHs miR-122 mMoxe OyTU DOCSITHYTO
usixoM kKoH’toraitii antucmuciiooi [THK 3 mentuaom
R6-mieHETpATHOM, 1110 MPOHUKAE B KITITUHY.

OnpHak JOCSITHEHHS e(QEeKTUBHOI BHYTPIllIHbOKIIi-
TUHHOI KOHIIeHTpauii HemonupikoBanux [THK € mo-
CUTb CKJIQJHUM 3aBJaHHSIM, sIK€ 10 LIbOTO 4Yacy He BU-
pileHe [64].

MaAi MOAEKYASIPHI iHribiTopu crieuniyHnx
MikpOoPHK

Mani MonekyssipHi iHribitopu crenu@iuHux Mi-
kpoPHK (small molecule inhibitors to target specific
miRNA — SMIR) MaioTh nepeBaxKHUii BIJIMB Ha TpaH-
ckpuritito monepenHukiB MikpoPHK i mpouec marypa-
uii MikpoPHK. IHri6itopu rpynu SMIR BrumBaroTth 110-
HaliMEHIIIE Ha TpU pi3HUX eTamu OioreHedy MikpoPHK:
1) Tpanckpumiito; 2) marypauito (DICER-acomiiioBani
monii) i 3) edekropHy B3aemomito miRISC 3 MPHK-
MileHHIo [55, 85].

Ineioimopu miR-21

[lepiium  ineHTudikoBaHuMm crnenudiuvaum  SMIR
0yB niazobeH3o01 (diazobenzene), sSIKMit Ma€ 3AaTHICTD iH-
ridyBaTu MmaTypalilo TONepeIHUKIB OHKO0aCOIliloBaHOT
miR-21 [38]. HammipHna renepaitis miR-21 crnocrepira-
erbest ipu 'K, paky mMomouHOI 3a71031, MiIIUIyHKOBOI
3aJ1031, SIEYHUKIB, ITI00JIaCTOMi, KOJIOPEKTAIbHOMY paKy
Ta 0araTbOX iHIIMX 3JI0SIKiICHUX TTEPBUHHUX IMyXJIMHAX [22].
V knituHax Hel a min giero n1ia300eH301y 3HUKYEThCS €KC-
npecist miR-21 ta pri-miR-21 na 78 i 87 % BinmosigHo [38].
Y. Naro Ta cniiBaBTopu [58] Binkpuiau HoBuit SMIR — apu-
Jnamin (aryl amide), 1110 Ma€ 30aTHICTb CEEKTUBHO iHTi-
oysatu miR-21. HeoGxigHo Bin3HauuTH, 1110 aMiHOIJIIKO-
3UIHI aHTUOIOTUKM, TaKi K KAHAMILIH i CTPEIITOMILINH, €
cretudivHuMu iHridiropamu mikpoPHK-21 [17, 26].

Ineibimopu miR-122

D.D. Young i cniiBaBTOpH [89] ineHTHdikyBaiu KijibKa
SMIR, 110 He oTpuUMaIy Ha3BY, CEJEKTUBHO iHTiIOYIOUMX
miR-122, sKi, Ha TyMKY aBTOpiB, MalOTh JOOpUIL TepareB-
TUYHUI MOTEeHIiaN MPU JiKyBaHHi BipycHoro rematutry C
i FHK.

YpCcoAE30KCUXOAEBA KUCAOTA

Vpconeszokcuxonea kuciaora (YAXK) € tpernHHOIO
JKOBYHOIO KHCJIOTOIO, SIKa YTBOPIOEThCS B renaTrouuTax i
KJIITUHAX KUILEYHMKA. YPCOAE30KCHUX0JIeBa KUCIOTa Xa-
PaKTepU3YETHCS IIMPOKHUM Jialla30HOM MeXaHi3My ii.
VXK Hagae rematonpoteKTopHy [16, 61], mpoTuxosiecTa-
TUYHY, JITOMTUYHY [9], TpoTU3anaNbHy, LIMTOTIPOTEKTOP-
Hy i aHTU(IOPOTUUHY [65], aHTHATIONITOTUYHY, AHTUOKCH -
JIaHTHY aito [9, 16].

HemonaBHo 6yn0 BcraHnosieHo, mo Y/IXK Momymioe
ekcrpecifo neskux MikpoPHK [20, 21, 43, 66, 69]. Tak,
R.E. Castro Ta cniBaBropu [20, 21] mokasanu, mo YIAXK
BIUIMBA€ Ha aKTUBHICTh reHepauii miR-21, miR-34a. Mi-
kpoPHK miR-21 Bucrynae sik iHridirop ¢akropa TpaH-
ckpumniii AP-1 i peuenropiB PPARa, 110 Bu3HavyawoTh pi-
BEeHb aKTMBHOCTI 3aMajieHHS TIPY HEAJIKOTOJIbHIM KUPOBiii
xBopo6i meuinku [66]. MikpoPHK miR-21, Momymooun
ekcripecito reHa PDCD4, cripusie npodidepaiiii Ta pere-
Hepauii rermatonutiB [88]. YAXK uepe3 iHayKiiito ekcripe-
cii miR-21 mocuioe aKTMBHICTD mpoJtidepallii Ta piBeHb
JKUTTE3AATHOCTI TenaTOUMTIB MiC/asl 4acTKOBOI remnaTek-
tomii [20, 66]. R.E. Castro Ta criiBaBropu [21] BcTaHOBHU-
mu, mo YAXK-omocepenkoBaHe MiABUILEHHS €KCIpecii
miR-34a 3meHiye ekcnpeciio SIRT1, 1o, y cBoro uepry,
CIIpUsIE aleTIIIOBaHHIO (pakTopa TpaHCKpHUIILii pS3 i mo-
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CUJICHHIO aronTo3y KJITUH MeYiHKU. YPCOoae30KCUXo/eBa
KUCJIOTa CIIPUYMHSIE 3HWXKEHHST ekcrpecii miR-34a, 1o
O0YMOBJIIO€ TIPUTHIYEHHS allONTO3y reraToLUUTIB MPU He-
aJIKOTOJIbHII XXUPOBiit XBOpoOi nmeviHku [21].

Ipynoto BueHux mia KepiBHUITBOM T. Sakamoto [69]
OyJ10 OIMy0JIiKOBaHO JaHi HOCIIIKEHHS, IO CBiIJaTh PO
BB YJIXK Ha ekcripecito MikpoPHK nipu nepsuHHOMY
OiiapHOMY IMPO3i MeUiHKKA. ABTOPH TTOKa3ajIu, 110 Tepa-
nist YAXK cynpoBomkyeTbes iHAYKIIi€O reHepauii 35 mi-
kpoPHK i mpurHiyenHsam reHepatiii 23 mikpoPHK.

3a pe3yabraTaMy BJIACHOTO MOCHIIXKEHHS, Yy OiTei 3
(GYHKIIIOHATLHUMH PO3J1alaMy XKOBUYHOTO Mixypa i c(piHK-
Tepa Oni ypcone30KcuxoieBa KUCaoTa YMHUTh MTO3UTHUB-
HUIi BIUIMB HAa CKOPOUYBaJIbHY (DYHKIIi}0 JKOBYHOTO MiXypa
i cripusie minBUIIEHHIO piBHS ekcripecii MikpoPHK-378fy
cuposatii Kposi [1, 2, 6, 7]. Hamu 6y0 3ampornoHoBaHO
rirmore3dy: mig mieo YIXK BinOyBaeTbcsa mudepeHIiaiis
Gi0po06IaCTiB Y MTamKOM SI30Bi KIIITUHU CTiHKU XKOBYHO-
ro Mixypa 3a paxyHOK ITiIBUILEHHS piBHS €KCIIpecii Mi-
kpoPHK-378. Pe3ynbraT eKCIepUMMEHTaJbHOIO IOCITi-
JDKEHHST MUIIEW MiATBEpAWIN 3alpONOHOBAHY TilOTe3y.
Bugsneno, mo micas gii YIXK BinzHayarTbCs TicTOJO-
TiYHi O3HAKM rinepruiasii JeMoMiolUTiB i 3pOCTaHHS s1aep-
HOI aKTUBHOCTI (piOpo0OIacTiB M’s130B01 0O00JIOHKM CTiHKK
JKOBYHOTO MiXypa MUIIEH. YIbTpacTPYKTYpHi 3MiHM TJ1a1-
KHX MiOLIMTiB M’$1I30BO1 CTIHKM KOBUHOTO MiXypa eKCIiepu-
MEHTAJIbHUX MUIIIEI BKA3yIOThCSl HA 3MiHU 1X CKOPOTIUBOT
IisSUTBHOCTI Ha BHYTPIITHBOKJIITUHHOMY piBHi [3—5].

MNpo6ioTnyHi 6akTepii

Baktepii Mikpobiomy KuleuHMKa OepyTb aKTUBHY
yyacThb y peryJjsilii eKcrpecii TeHiB MakKpoopraHiamy, y
Tomy uncii reHepamnii MmikpoPHK [33, 83]. He nuBHo, 1110
i TMpoOioTUYHI OakTepii MalOTh 3OATHICTH MOIYJIIOBATU
piBeHb ekcmpecii reHiB MikpoPHK. 3acTocyBanHs mpo-
0IOTHKIiB CYMPOBOIKYETHCS 3MiHOIO €KCIPECii UMCIEHHUX
TeHiB OpraHiaMy, 1110 6epyThb y4acTh y peryJisiiii 3anaabHo1
BIJIMOBI/li, aJIepriYHUX peakiliii, 0OMiHy PEYOBMH Ta iHILINX
OiosoriyHuX Ipouecis [34, 39, 41].

OCHOBHMM IMyHOMOYJIIOIOUUM e(PeKTOM TTpoOioTHY-
HUX MpenapariB € iHriOyBaHHS 3amnajibHOI peakllii 3a pa-
XYHOK TIPUTHIYEHHSI €KCIpecii Mmpo3anajibHUX TeHiB, 110
OepyTh y4acTh Yy PEKOTHIIIil ITaTOTeH-acoLiiiOBaHUX MO-

JIEKYJISIPHUX CTPYKTYpP, TPAHCAYKILil 3aMaJbHOTO CUTHAIY,
PO3BUTKY matodizionorivnux edektis [50, 63].

INokazano, mio Oaxrtepii Lactobacillus rhamnosus
Gorbach — Goldin (LGG) npurHiuyiOTh aKTUBHICTh €KC-
nipecii TLR4 i p38 MAPK 3a paxyHOK BIUIMBY Ha reHepallito
imyHoTponHux MikpoPHK: miR-146a, miR-155[36]. I1po-
6iotnuHi Oaktepii Escherichia coli Nissle 1917 cnipusitoTh
MpoTHU3aTnaNbHiil mpoaykiii miR-146a, 1110 € KOMIIOHEH-
TOM IIeTJIi 3BOpoTHOro 3B’s13Ky TLR-omocepenkoBaHOro
3anajieHHs1. Bimomo, 1o ekcripecist miR-146a iHIyKyeThcs
30ymxkeHHsiM LPS penientopa TLR4, cuHTeTMUHUM aro-
HicTOM TpiauwiboBaHUM JinonentuaoM Pam3CSK4 pe-
entopa TLR2, ¢nareninom perientopa TLRS. IMopyiieH-
Hs TLR aktuBye agantepHi Mmoekynn TRAF6 ta IRAKI,
sIKi 30yKyI0Th (pakTop TpaHckpurii NF-kB. AkruBaitis
dakropa NF-«B iHmyKye excripeciio mpo3amnajabHUX TeHiB
i reHepatito miR-146a, siKa, y CBOIO 4epry, IPUTHIUYE eKC-
npecito MPHK IRAK1 i TRAF6 [68].

H. Zhao Tta cniBaBropu [91] BcTaHOBUIM, 1O MPHU-
3HaueHHs mpobioTuuHux OakTepiii LGG Mwuiiam 3 ekc-
MEePUMEHTAJIbHUM aJIKOTOJIbHUM ypaXKeHHSIM TeYiHKU
CYNPOBOXKYETHCSI TIPUTHIYEHHSIM TeHepallil KJIYOBOTO
MmikpoPHK-xoMmIloHeHTa maToreHe3y IaHOIO 3aXBOPIO-
BaHHsI — miR122a. llikaBo BiIm3HAYWTH, IO 3HIKEHHS
reHepanii miR122a crpusiio 30iUIbIIIEHHIO eKCITpecii reHa
OKJTIOOWHY B CIM30Biii O0OJIOHIII KUIIIEYHHUKA i, SIK HACJIi-
IIOK, HOpMaJIi3allii mapaue/oIsipHOl MPOHUKHOCTI.

3acTocyBaHHSI MPOOIOTUYHMX OaKTepili Ma€ BUpaxKe-
HUI1 BIUIMB Ha reHepauio MikpoPHK, siki peryntooTs rpo-
JYKIIIO IIUTOKIHIB. 3riMHO 3 pe3yJbTaTaMM JOCTiIKEHHS
BIUIMBY Oakrepiii Lactobacillus plantarum Z01 Ha excripe-
cito MikpoPHK kypuat-6poiinepiB (Arbor Acres), BUKO-
HAHOTO TPYIOI BYEHMX Min KepiBHUITBOM X. Zhao [23],
MPOOIOTUKM BUKJIMKAIOTh MMpoKuit criektp MikpoPHK-
aconilioBaHuX e(DEKTiB, SKi ITepeBaxkHO BiAIIOBITAIOTh €KC-
Ipecii TeHiB Mpo3aaJbHUX IIUTOKIiHIB (puc. 4).

TakoX BCTaHOBJIEHO, 1110 MPU3HAYEHHST MUIIIAM 3 €KC-
MepUMEHTaJbHUM JeKCTpaH-iHAYKOBaHUM KOJITOM Oak-
Tepiit Escherichia coli Nissle 1917 mMoaynio€e aKTUBHICTb
ekcrpecii MikpoPHK, 1110 BU3Haua0Th MPOMyKILitO AESIKUX
LIMTOKIHIB. 30KpeMa, CIMOCTepira€ThCsl iHriOyBaHHSI TPO-
nykiiii miR-150, miR-155, miR-223, mo iHaykyoTh 1ipo-
3amnajibHy IUTOKIHOBY BiIMOBIIb [67].
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PucyHok 4. Bnnue npo6iotnyHnx 6akrepivi Lactobacillus plantarum Z01 Ha renepauiro mikpoPHK
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KirouoBoio MeTo10 mpo0ioTUKIB, acollilfioBaHOMO 3 iX-
HBOIO MPOTU3ANAIBHOIO Ji€10, BBAXAIOTh MEXaHI3MU €KC-
npecii IL-10, i, iMOBipHO, TpobGioTHK-acolilioBaHa aK-
tuBalis ekcripecii 1L-10 peanizyeTbcst 3a paxyHOK 3MiHU
reHepanii MikpoPHK. A. Demont Ta ciiBaBTOpu [28] 11po-
JNEMOHCTPYBaJIX 3MiHU CTPYKTYpU MikpoPHK-Tpanckpuri-
TOMY JIIOACBKUX MOHOHYKJICAPHUX KIIITUH MepudepuaHoi
KPOBI MiCJIsT CTUMYJISILII pi3HUMU XUBUMU 1 TEPMIdHO 00-
pobaeHuMH IpobioTukamu (Tadi. 1). ABTopaMu BCTaHOB-
JIEHO, 110 MPOOiOTUK-acolilioBaHi (IIyKTyallii CTpyKTypu
TPAaHCKPUIITOMY MOB’SI3aHi 3 IiABUILEHHSIM MPOIYKIIii
1L-10 MOHOHYKJIEApHUMU KJIITUHAMU. 30KpeMa, TePMiuHO
o0pobiieHi bakrepii Lactobacillus paracasei Nestlé Culture
Collection (NCC) 2461 inmykyioth cekpeuito 1L-10, Bu-
KJIMKalouW TiABUIIEHHS KOHLEHTpAIIil B CyliepHaTaHTi 10
4556 £ 1926 nir/mn 3i 3HaYeHb, piBHUX 6,8.

MikpoPHK, inmykoBaHi mnpob6ioTMkamMu, BIUIMBAIOThH
i Ha cuHTe3 IMyHOIJIOOYIiHiB. Tak, mpu3HAUYEHHS IIPO-
oiotmuHux Oakrepiii Enterococcus faecium NCIMB 10415
eKCTIepUMEHTATBHUM TIOPOCITaM CYITPOBOIKYETHCS MOCH -
JIEHHSIM reHepalii miR-423-5p i noB’d3aHUM 3 HUM 3HU-
JKeHHSIM IMYHOTIJIOOYJTiHiB 3a paXyHOK 3HVKEHHS eKCIpecii
reHa JIErKOro iMyHOTJ100y/1iHOBOTO JIaHLItora iamona 1.

[Tpuitom mpoOGiOTUKIB rOAYBaILHUIICIO iICTOTHO BILIM-
Ba€ Ha cTpyKTypy MikpoPHK-TpaHckpurnromy rpyaHoro
Mojoka. Becranosmeno, mo mpuitoM noengHanHa LGG,
Bifidobacterium animalis subsp. lactis Bb-12 i Lactobacillus
acidophilus La-5 BUKIMKa€e 3MiHYy CTPYKTypU IIpen-
craBHuLTBa MiKpoPHK y rpynHomy MoJoni, 30Kkpema,
BiIHOCHEe 3HMWXeHHs BMicTy miR-574-3p, let-7d-3p,
miR-340-5p i miR-218-5p [77]. [IpoBeneHuit MeTaaHami3
eekTUBHOCTI puiioMy MPoOIOTUYHUX 3acO0iB i yac
BariTHOCTI MOKa3aB, 110 MPOOiOTUYHI 3ac00U BipoTiaHO
3HUXYIOTb PU3UK PO3BUTKY aJePTiuHUX 3aXBOPIOBAaHb Y
NiTell y TocTHaTanbHui Tiepiox [60, 62]. MoxIuBo, 10
mpobioTHK-iHAyKoBaHa 3MiHa MikpoPHK-Tpanckpumn-
TOMY TPYAHOTO MOJIOKAa € TUM CaMUM MeXaHi3MOM, 3a-
BISIKM SIKOMY 3aIio0ira€e po3BUTKY ajiepTiuHOi MaToJIOTil
B IUTUHU. 30Kpema, MPOAEMOHCTPOBAHO, 11O 3 PO3BU-
TKOM aTOIliYHOTO JepMaTUTy acolliiioBaHO BUCOKUM pi-
BeHb ekcrpecii miR-22-3p, miR-146b-5p, miR-21-5p,
miR-375, let-7F-5p i HU3bKuii piBeHb ekcrpecii miR-21-
3p i miR-146b-5p [51].

EdexTuBHICTh 3acTOCYyBaHHS MPOOIOTUUHUX Mpernapa-
TiB MPOJIEMOHCTPOBAaHA TPH JIiKyBaHHiI 0araTh0oX 3aXBOpPIO-
BaHb remaroOiziapHoi cuctemu (tadi. 2) [18, 81].

Ta6nuuys 1. Exkcnpecis mikpoPHK y npo6ioTukocTuMyibOBaHUX JIIO4CbKUX MOHOHYK/1IeapHUX KaiTuHax [28]

Muei npo6ioT4Hi 6aKTepii TepmiyHO 06po6GEHi NPOGioTUYHI GaKTepii
NiaBULEHHA piBHA 3HUKEHHS piBHA MipBULLLEHHS piBHA 3HUKEHHSA piBHA
eKcnpecii ekcnpecii ekcnpecii eKcnpecii
MikpoPHK c;y;iil:"’ MikpoPHK c;y“:l‘i:"’ MikpoPHK c;y;ii:" MikpoPHK c;yw':ii:"
1 2 3 4 5 6 7 8

miR-144-3p 53,047 miR-197-3p -2,007 miR-30a-3p 150,942 miR-18a-5p -2,275
miR-9-5p 50,723 miR-18a-5p -2,057 miR-491-5p 118,263 miR-130a-3p -2,868
miR-148a-3p 49,290 miR-30c¢-5p -2,059 miR-9-5p 50,723 miR-539-5p -3,145
miR-100-5p 34,995 miR-328-3p -2,070 miR-27b-3p 45,557 miR-29b-3p -4,294
miR-100-5p 34,944 miR-193a-3p -2,109 miR-139-5p 40,176 miR-501-5p -4,442
miR-523-3p 26,359 miR-1275 -2,370 miR-101-3p 39,009 miR-148a-3p —-4,580
miR-642a-5p 22,424 miR-148a-3p -2,402 miR-526b-5p 37,788 miR-342-5p -4,725
miR-652-3p 19,960 miR-31-5p -2,508 miR-100-5p 34,995 miR-1227-3p -5,500
miR-18a-5p 16,956 miR-95-3p -2,586 miR-362-5p 33,864 miR-221-3p -6,308
miR-125a-3p 14,922 miR-200b-3p -2,712 miR-103-3p 33,566 miR-483-5p -6,411
miR-1231-3p 14,447 miR-432 -2,752 miR-339-5p 30,687 miR-432 -6,427
miR-22-3p 12,654 miR-34a-5p -2,993 miR-31-5p 29,653 miR-26a-5p -6,929
miR-221-3p 10,560 miR-638 -3,004 miR-532-5p 27,195 miR-92a-3p -6,992
miR-330-3p 10,288 miR-509-5p -3,650 miR-523-3p 26,359 miR-518a-3p -7,362
miR-155-5p 9,971 miR-545-3p -3,671 miR-642a-5p 22,424 miR-27a-3p -9,878
miR-411-5p 9,444 miR-26a-5p -3,984 miR-652-3p 19,960 miR-505-3p -10,100
miR-486-3p 9,171 miR-27a-3p -6,601 miR-210-3p 19,887 miR-30c-5p -12,811
miR-133a-3p 8,313 miR-577 -7,205 miR-423-5p 19,633 miR-3118 -18,215
miR-7028-3p 8,257 miR-1249-3p -8,346 miR-501-3p 17,681 miR-502-5p -18,842
let-7a-5p 7,741 miR-505-3p -8,353 miR-148a-3p 16,478 miR-627-5p —-20,700
miR-361-5p 5,993 miR-503-3p -8,359 miR-671-3p 15,813 miR-598-3p -28,711
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3akiH4yeHHs1 Tabn. 1

1 2 3 4 5 6 7 8
miR-16-5p 5,895 miR-3118 -8,765 miR-132-3p 14,970 miR-130a-3p -31,629
miR-21-5p 5,099 miR-1244 -11,042 | miR-125a-3p 14,922 miR-30a-3p -51,340
miR-526b-5p 4,475 miR-571 -11,467 | miR-190a-5p 14,724
miR-1-3p 3,997 miR-127-3p -12,837 miR-411-5p 14,456
miR-200b-3p 3,964 miR-539-5p -12,892 | miR-1231-3p 14,447
miR-92a-3p 3,947 miR-769-5p -14,478 | miR-344d-3p 14,371
miR-27b-3p 3,447 miR-29b-3p -15,122 miR-495-3p 12,970
miR-130a-3p 3,419 miR-34a-5p —-19,458 miR-223-3p 12,394
miR-636 3,394 miR-598-3p -22,429 miR-16-5p 10,291
miR-362-5p 3,220 miR-103-3p —25,956 miR-1275 10,049
miR-187-3p 3,042 miR-34a-5p -26,273 miR-100-5p 9,942
miR-148a-3p 2,926 miR-125b-5p -28,571 miR-574-3p 9,034
let-7a-5p 2,896 miR-16-5p -30,393 miR-185-5p 8,954
miR-199a-3p 2,847 miR-130a-3p -31,668 miR-17-5p 8,909
miR-1290 2,740 miR-433-3p -32,432 miR-100-5p 8,782
miR-29b-3p 2,671 miR-485-3p —-33,203 | miR-7028-3p 8,725
miR-16-5p 2,534 miR-30a-3p -53,414 miR-339-3p 8,424
miR-708-5p 2,526 miR-450a-5p -57,982 miR-29b-3p 7,484
miR-130a-3p 2,503 miR-708-5p -60,486 let-7a-5p 7,458
miR-1305 2,491 miR-100-5p -70,142 | miR-125b-5p 7,105
miR-221-3p 2,455 miR-324-5p —-75,581 miR-486-3p 6,934
miR-132-3p 2,430 miR-138-5p -95,606 miR-425-5p 6,715
miR-96-5p 2,364 miR-660-5p 6,712
miR-664-3p 2,359 miR-132-3p 6,704
miR-210-3p 2,313 miR-192-5p 6,622
miR-146a-5p 2,198 let-7a-5p 6,616
miR-92a-3p 2,194 miR-708-5p 6,434
miR-190a-5p 2,083 miR-296-5p 6,260
miR-519a-3p 2,060 let-7a-5p 6,070
miR-132-3p 2,060 miR-142-5p 6,034

BucHoBKMU

Otxe, aHaNi3 JaHUX MPO 3MiHY KOHIIEHTpAIlil Mi-
kpoPHK y mporeci po3BUTKy 3axBOproBaHb TeraTroi-
JiapHOI CHCTEeMM i BM3HAUYeHHS (QYHKIIIOHAJILHOI pOJIi
MikpoPHK y perynsuii K 1iTHHHUX TIPOLIECIB CITiJIbHO 10-
3BOJISIIOTH ITependaynT KoHKpeTHi MikpoPHK, mopyiien-
HSI eKCIpecii IKMX Moxke OyTH OTHUM 3 (haKTOPiB PO3BUTKY
MaTOJOTIYHUX TPOLECiB. Y cydacHiil Haylli iHTEHCUBHO
BUBYAETHCS TMOTEHIiaT BUKOPUCTAHHS JIKapChKUX 3aCO-
0iB, 110 BigHOBJIOIOTL BMicT MikpoPHK a6o iHrioyioTh
aktuBHicTh MiKpoPHK ms Tepanii mikpoPHK-3anexHux
CTaHiB.

Pesynbrati HayKOBUX IOCTIIKEHb MiATBEPIWINA Tepa-
MNEBTUYHUI e(DEeKT ypCcoae30KCUXO0JIEeBOI KUCIOTU I Mpo-
0IOTMYHUX MperapariB yepe3 BIUIMB HAa aKTUBHICTb I'eHe-
pauii MikpoPHK mnpu 3axBoproBaHHSIX TremnaToOiliapHOi
cuctemMu. JloCmiaKeHHS MEAMKAMEHTO3HOTO YIPaBIiHHS

aKTHUBHICTIO TIpoayKiii neskux MikpoPHK 3a momomororo
YPCOIE30KCHUXO0JIEBOI KUCIOTH SIBJISIE COO0I0 HOBITHIl Ha-
MpsIMOK Tepallii 3aXBOpIOBaHb IenaToOiliapHOro TPakTy.
inkom iMoOBipHO, 1110 e(eKTUBHICTh MPOOIOTUYHOT Tepa-
Mii MpY JIIKyBaHHI 3aNaJlbHUX Ta OHKOJOTIYHUX 3aXBOPIO-
BaHb renaToOijliapHOI CUCTEMU 3HAYHOIO Mipol0 0OYMOB-
JIeHa Mpo0ioTUK-acoLiiOBAHUMU MOJIYJISILIISIMU TeHepallil
MikpoPHK.

OTxe, YIpOBamKeHHS B KIIHIYHY IIPAKTUKY JIKap-
CbKHUX 3aC00iB, 1110 MaIOTh 3aTHICTh MOJIYJIIOBATH BMICT Ta
ekcrpeciio KoHkpeTHuX MikpoPHK, 6e3ymoBHO, Binkpue
HOBI MEPCIEKTUBU B JiKyBaHHI XBOPUX i3 3aXBOPIOBAHHSI -
MU renaTooiiapHoi CUCTEMU.

Konduikt inTepeciB. ABTopu 3asBIISTIOTH PO BiICYT-
HiCTh KOHQJIIKTY iHTepeciB Ta ocobucToi ¢hiHaHCOBOI 3a-
LiKaBJICHOCTI IIPY ITiATOTOBIIi TaHOI CTaTTi.
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Tabnuuys 2. 3axBoproBaHHS renatobiniapHoi cucTemMu Ta pekoMeHA40BaHa rnpobioTu4Ha Tepanis

3axBoplOBaHHA MpoGioTn4Hi 6aKTepii Axxepeno

Lactobacillus bulgaricus i Streptococcus thermophilus [8]
Lactobacillus acidophilus ATCC B3208, Bifidobacterium lactis DSMZ 32269,
Bifidobacterium bifidum ATCC SD6576, Lactobacillus rhamnosus DSMZ [32]
21690

H VSL#3 (Streptococcus thermophiles, Bifidobacterium breve, Bifidobacterium

easlKorofibHa *MpoBa s oo . . . ]

XBOPO6A NENIHKH longum, Bifidobacterium infantis, Lactobacillus paracasei, Lactobacillus (53]
delbrueckii subsp. Bulgaricus, Lactobacillus acidophilus, Lactobacillus
plantarum)
Nenikon (Lactobacillus plantarum, Lactobacillus deslbrueckii, Lactobacillus (84]
acidophilus, Lactobacillus rhamnosus i Bifidobacterium bifidum)
CumBIioTHK [54]
Lactobacillus rhamnosus LC705 i Propionibacterium freudenreichii subsp. 5

lenatouentonspHa Kapun- | shermani [27]

Homa
VSL#3 [90]

[epBUHHUI CKIEPO3YOUYNI HeederTuati (80]

XONaHriT

MepBUHHMI BiniapHWUi "

XONaHriT ’

ATpesif })OBYHUX LWNSXIB Lactobacillus casei rhamnosus [47]

MonikicTto3Ha xBopoba .

) Hemae 6araToLeHTPOBMX AOCHIAKEHD
neviHKkn
XonaHriokapuuHoma Hemae 6aratoueHTpOBUX AOCNIAKEHD
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Drug regulation of microRNA

Abstract. The scientific review provides the mechanisms of drug
regulation of microRNA in the human body. To write the article, in-
formation was searched using Scopus, Web of Science, MEDLINE,
PubMed, Google Scholar, Embase, Global Health, The Cochrane
Library databases. To restore the reduced functional activity of mi-
croRNAs, replacement therapy is used, with modified synthetic
analogs of endogenous microRNAs, and drugs that enhance the
production of the body’s own microRNAs. The authors state that
numerous studies have confirmed the effectiveness of miRNA re-
placement therapy. It is known that there are several groups of drugs
among miRNA inhibitors: anti-miRNA oligonucleotides, miRNA
traps, miRNA mimics that prevent miRNA binding; peptide nu-
cleic acids, small-molecule inhibitors. The authors suggest that the
expression of drug-metabolizing enzymes is controlled by nuclear
receptors and transcription factors, epigenetic regulation such as
DNA methylation and histone acetylation, and post-translational
modification. It is emphasized that ursodeoxycholic acid modulates

the expression of some miRNAs. It is known that probiotic bacteria
can modulate the expression level of miRNA genes. The use of pro-
biotics is accompanied by a change in the expression of numerous
genes of the body involved in the regulation of the inflammatory
response, allergic reactions, metabolism and other biological pro-
cesses. Thus, modern science is intensively studying the potential
of using drugs that restore miRNA content or inhibit miRNA acti-
vity for the therapy of miRNA-dependent conditions. The results of
scientific research confirmed the therapeutic effect of ursodeoxy-
cholic acid and probiotic preparations due to the effect on the acti-
vity of miRNA generation in hepatobiliary diseases. Therefore, the
introduction into clinical practice of drugs than can modulate the
content and expression of specific miRNAs will certainly open new
perspectives in the treatment of patients with hepatobiliary diseases.
Keywords: microRNA; miRNA; miR; miR mimics; anti-miRNA
oligonucleotides; miRNA sponges; miR masking; ursodeoxycholic
acid; probiotic preparations; hepatobiliary system; review
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