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B3AEMO3B’SI30K PIBHSI CUPOBATKOBOI'O T'AJIEKTUHY -3
3 JUCIJIIKEMIEIO 3A KOMOPBIJTHOI
KAPJAIOMETABOJIIYHOI MATOJIOI'TI

3AJIE’KHO BIJI ®EHOTHUIIIB CEPHHEBOI HEJJOCTATHOCTI

boposux K.M.

Xapxkiscokuil HayioHanbHUll MeOuyHUll yHigepcumem, Xapkie, Yxpaina

AKTyaJbHiCTb. XpoHiYHA ceprieBa HenocTaTHICTh (XCH) — HecnpusATIMBa MATOJIOTIS, MTOIIN-
PEHICTh SKOT 3pocTae y MamieHTiB 13 KapaioMeTaboIIgHOI0 MaToJIoTier0 (imeMiuHa XBopoOa cepIiis
(IXC), mykposwuit giadet (LI/]) 2-ro Tuny Ta oxupiaas). OQHAM 3 KIFOYOBHX MPohiOpOTHIHUX
OiomMapkepiB 3a IaHOi MaTOJIOT1] € TaJIEKTHH-3, MPOTE HOTO POJIb y PO3BUTKY NUCTIIIKEMIT 32 KOMOp-
01HOCTI 3aJIMIIAE€THCS. HEOCTATHHO BUBUYEHOIO.

Meta. BuBunty B3a€MO3B’ 30K PiBHS CHPOBATKOBOTO TAJEKTHUHY-3 3 MOKAa3HUKAMH BYTJIEBOJI-
HOTo OOMiHY y XBOpUX Ha KOMOPOITHY KapIioMeTaOOiuHy MaTOJIOTI0 3aJI€KHO BiJ (PEHOTHIIB
XPOHIYHOI CepIeBOi HEJOCTATHOCTI.

Marepiaiu Ta MeTomu. O6ctexeno 225 narienTis 3 XCH npu IXC, po3noauieHux Ha YOTUPU TPYyIH
ta miarpymnu 3a penorunamu CH (CH 31 30epexenoro ¢pakiieto Bukuny (CH30DB); CH 3 momipHO
3HmwKeHo ¢pakiiero Bukuay (CHmH®B); CH 3i 3amwkenoro ¢pakuiero Bukuny (CH3udDB)).
I'pyma 1 Brirovana 75 nargientis i3 IXC, LIJ] 2-ro tumy Ta oxxupinasam. ['pyna 2 — 50 nanientis 3 IXC
ta [{/] 2-ro Tumy. I'pyna 3 — 50 nauienris 3 IXC Ta oxxupinnsam. ['pyna 4 — 50 nauienTis 3 IXC 6e3
MeTabosiyHoi narojorii. ['pymy konTpomo ckinamm 30 310poBux ocid. BuzHauanu piBHI IIIFOKO3H CHPO-
BaTKH, 1HCYJIHY, TIIKO3WITHL0BaHOTO TeMorio0iny (HbA1c) Ta po3paxoByBany iHAEKC iHCYTiHOpE3HUC-
terTHOocTi HOMA-IR (Homeostasis Model Assessment of Insulin Resistance). PiBenb ranekruny-3
BU3HaYaJId IMyHO(EPMEHTHUM MeToA0M. CTaTUCTUYHUIN aHaJ13 IPOBOAMIM 3a KpuTepieM Dimepa
Ta koedimienrom Criipmena (p=0,05). PoboTa BrKOHaHa B MekaX AUCEPTALIMHOTO JOCITIKEHHS aBTOPA.

Ernka nociimxenns. J{ociipKeHHs IPOBOAMIOCS BIAIOBITHO 10 HOpM [ ebCiHCHKOT IeKapartii
BcecBiTHpoi Mennunoi acomianii (1964-2024) ta cxBanena Komiciero 3 6ioeTnkn XapKiBCbKOTO
HAI[IOHAJILHOTO MEIMYHOTO YHIBEpCHUTETY. BCl 3amydeHi narienTy miamucand iHpopMoBaHy 3TOy.

PesyabTaTn. Y rpynax 1 Ta 2 BUABIEHO NpOrpecyroyde MOripIIeHHs BYIJIEBOJHOIO OOMIHY Ta
3pOCTaHHs TAJIEKTHHY-3 TTapalieNIbHO 31 3HWKEeHHAM (ppakuii Bukuay (OB) miBoro nurynouka (JILI).
VY rpymni 2 innexkc HOMA-IR npu CH3u®B 6yB Bunum 3a CH30DB Ha 264,8 %, a ranexTun-3 —
Ha 95,4 %. BcranoBieHo cuitbHI Kopersii rasiekTiHy-3 3 HOMA-IR (1=0,72; p<0,05) Ta rioko3010
(=0,64; p<0,05). Y rpymi 3 3i 3amkenssm OBJILI 3pocranu nure incynin (Ha 98,6%) ta HOMA-IR,
tomi sk piBHI HbAlc Ta ranekTuHy-3 3Hauyle He 3MiHIOBayMcs. Kopensiiitauii 3B'130K rajiek-
TUHY-3 OyB 3Ha4HUM JHie 3 iHCyniHOM (r=0,73; p<0,05).

BucHoBKkH. [HCYTIHOPE3UCTEHTHICTh HAWOLIBII YYTAUBO MPOTrPECYE 31 3HUKEHHAM (PpaKiii
BUKH]Y TIPY METa0OMIUYHUX MOPYIICHHAX. AKTUBAIlS TaJIEKTUHY-3 K Meniatopa (Gidpo3y Ta auc-
rimikemii TicHo moB’si3aHa came 3 11/ 2-ro tury. BiacyTHICTh JOCTOBIpHOT KOpEISIii TaleKTHHY-3
3 (PeHOTHUIIAMU CEPIIEBOI HEJJOCTATHOCTI y marieHTiB 6e3 LI/l 2-ro Tumy miakpeciroe KpUTHIHY POJIb
KOMOpPOiTHOT METa0OJIIYHOT TATOJIOT1] Y POrpecyBaHHi CeplieBOi HEIOCTATHOCTI.

Knrwouoei cnosa: mepanis, xpoHiuna cepyeséa He0OCMAamHicmsy, iweMiyHa X80poba cepys,
yyKposutl diabem 2-20 muny, O’CUPIHHS, 2A1eKMUH-3.
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Beryn

XponiuHa ceprieBa HegoctaTHICTh (XCH)
€ OJIHIEIO 3 HAHOLIBIII OIIMPEHHUX Ta IPOrHOC-
TUYHO HECHPHUSTIMBHX IATOJIOTIH CYy4acHOCTI,
10 3HAYHO IABUILYE PU3UKH 1HBAJIIA3AIlIT
Ta cMepTHOCTI. OCOONMBY aKTyallbHICTh IS
po0IieMa HaOyBae y MAIEHTIB 13 1IIIEMIYHOIO
xBopo0Ooro cepid (IXC) Ta moeqHaHOIO MeTa-
OOJIIYHOIO IATOJIOTIEI0, 30KpeMa IYKPOBUM
niadetom (II/1) 2-ro Tuny Ta OKHUPIHHSM.
3a3HaueHi KOMOpOIigHI CTaHU HE IIPOCTO
00TspKyroTh epedir XCH, a i MaroTh crijibHI
[MaTOr€HETHYHI MEXaHi3MHU, SKI B3a€MHO
MOCHJTIOIOTh HETaTUBHI €(PEKTH, IPU3BOITIH
JIO TIPUCKOPEHOT0 PEMO/ISITFOBAaHHS MiOKap/a,
pPO3BUTKY (P10pO3y Ta, K HACIIIOK, IPOTpe-
CyBaHHS cepIieBoi HemocTtaTHOCTI [1; 2].

OOHMM 13 KITFOYOBUX O10MapKepiB, 110 Biji-
rpa€ MEHTPATBHY POJIb Y IIUX CKJIATHHUX TaTo-
JIOTTYHHX TIpOLIecax, € rajJeKTHH-3 — [B-ranak-
TO3MI-3B’I3YBAJIbHUI JICKTHH, SIKHH aKTHBHO
eKCIpecyeThecsl Makpodaramu Ta ¢idpoodiac-
TaMH 1 € IOTY>KHAM 1HTYKTOPOM 3aITaJICHHS Ta
$hibposy [3]. Moro mixBuimeni cupoBaTkosi
PIBHI aCOLIIFOIOTHCS 3 HECIIPHUSATIMBUM IIPOrHO30M
y nanieHTiB 3 XCH, ocKiTbKH BIH Oe310CepeTHRO
CIIpUSIE PEMOJIEITIOBAHHIO MioKap/a, BiJKiIa-
JICHHIO KOJIareHy Ta PO3BUTKY MIOKapIiaIbHOr'O
¢bioposy [4]. Kpim Toro, ocraHHi T0CTiKSHHS
MOKA3yIOTh, IO TAICKTUH-3 MOKE BHUCTYIIATH
SK Ba)KJIMBa JJaHKA MK CEpLIEBO-CYIHMHHOIO
Ta METa0OIIYHOIO TaTojIorier0. Bin Oepe yuacts
Y peryJjiii ByrjieBoJHOro 0OMiHY, 30KpeMa,
BIUIMBAE Ha 1HCYIiHOpe3ucTeHTHICcTh (IP) Ta
METa0OJIIUHI IPOLIECH B AIAIIOIMTAX Ta M'SI30B1i
tkanudi [5]. Tak, Oy0 BUSBIIEHO, IO Y MALli-
€HTIB 3 OXKUPIHHIM BHIII PiBHI TaJIEKTHHY-3
KOPEJIOIOTh 31 30UIBIIIEHHM PH3HKOM PO3BHTKY
XCH, 110 migkpeciroe HOro pojb y maTore-
He31 KapAioMeTaboIiuHNUX 3aXBOPIOBaHb [6].

HesBaxkaroun Ha 3HAUHMM IIPOTPEC Y BHB-
YCHHI POJII TAIEKTUHY-3, 3aJIMIIAEThCI HU3KA
HEBHPILICHUX ITUTaHb. He 110 KiHI 3’ ICOBaHUM
€ cnenupiuHud MEXaHi3M, 3a SKHUM TajeK-
TUH-3 BIUIMBA€E HA IOPYILICHHS BYIJIEBOAHOI'O
00MiHYy caMe y KOrOpTi IAI[i€HTIB 3 ITOEHAHOIO
[IaTOJIOTIEIO, a HE 3 130JIbOBAHUMHY CTaHAMHU.
He3po3ymisio, uu € HOro BIUIMB MPSIMKAM (HAIpH-
KJIaJl, Yepe3 CUTHANBHI IIUIIXU) YH OIOCEPEI-
KOBaHHUM (4epe3 3anajieHHs Ta Gpiopo3), a TAKoK
SIK OO piBHI 3MIHIOIOTECS i1 BILTHBOM Tepa-
IIEBTUYHUX BTPy4YaHb, CIIPIMOBAHUX Ha KOPEK-
miro ik XCH, Tak 1 MeTaOOoIYHUX TOPYIICHb.
JlonaTkoBoO, BIACYTHS YiTKa iH(OpMarlis 1010
IIPOrHOCTUYHOI I[IHHOCTI TaJICKTHHY-3 SIK 1HIH-
KaTropa po3BUTKY METa00IIYHNX YCKIIaJHEHb
y 11 BUCOKOPU3UKOBIN rpymi namiedTis. L1
aCIIeKTH MOTPEOYIOTh MOJAIBIIIONO BUBYCHHS
JUISL PO3POOKH OLIBIIT TOYHUX JIarHOCTHYHUX
Ta MPOTHOCTUYHHUX CTPATETii.

Merto10 10CiIKEHHS OyII0 BUBYCHHS B3a€-
MO3B’sI3KY PiBHSI CHPOBAaTKOBOTO TaJICKTUHY-3
3 MMOKa3HUKaMH BYIJIEBOAHOTO OOMIHY y XBO-
pUX 13 KOMOPOIJIHUM I1epeOiroM imeMidHol
XBOPOOH CepILs, IYKPOBOTO /1iadeTy 2-T0 THITY
Ta OKUPIHHS 3JI€XKHO Bl (DEHOTHUITY XPOHIY-
HOI CepLeBOI HEAOCTATHOCTI.

Marepiajau Ta MeTOIH

JocmimkeHHs oXornuiao 225 maiieHTiB, sKi
MPOXOIWJIM CTalliOHapHE JIIKYBaHHS Y Kapaio-
JIOriYHOMY BiiieHHI KoMyHaIbHOro HeKoMep-
mifiHOTO migmpuemMcTBa «MichbKa KiIiHIYHA
mikapHs Ne 27» XapkiBCbKOI MICBKOI paju.
IarienT OyIU PO3MOAITIEH] Ha YOTHPHU TPy
3aJICKHO BiJ] HASIBHOCTI Ta TUITY KOMOPOIIHUX
MeTa0OoIIYHUX HNOPYIICHb, a TAKOX Ha ITij-
rpynu, Bu3HadeH1 ¢peHorurmamu XCH. I'pyma
1 Bxirrouana 75 nanienTis 3 XCH na i IXC,
koMopOiauM L1/ 2-ro THITY Ta 0KMPIHHSM,
cepen skux cepuena HepoctatHICTh (CH) 31
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30epexxeHoro (pakiicro Bukuny (CH30DB)
ckianu 13 oci0, i3 TOMIPHO 3HKEHOO (paK-
uiero BUKUY (CHmua®B) — 24 ocodu, CH 3i
3HIKEHOIO (pakuieto Bukuay (CH3u®B) —
38 oci6. o rpymwm 2 ysiitnumm 50 mamieHTiB
3 XCH na i IXC Ta cynytaiM 11J] 2-ro tumy,
SIK1 OYyJIM PO3MOJILICHI HA MIATPYIIHU 3 ypaxy-
BanusaM CH30®B (n=11), CHmzadB (n=27),
CH3u®B (n=12). B rpymi xBopux 3 XCH
IIIEMIYHOTO MMOXO/KEHHS Ha T OXKHUPIHHS
(rpymna 3) (n=50) BuaiisIMCh HACTYIIHI Mif-
rpynu: CH36®DB (n=18), CHizu®B (n=23),
CH3ua®B (n=9). /o rpynu 4 ysiiinuio 50 ma-
mienTiB 3 XCH imeMiuHOro resesy 6e3 cy-
IIyTHHOI METAa0O0IIYHOT ITaTOJIOT 11, IKUX OYII0
TaKOXX PO3MOJLICHO Ha MATPYIH 3aJICKHO
Bix penoruny CH: xBopi 3 CH30®B (n=27),
3 CHm3a®B (n=19) ta 3 CH3a®B (n=4). Jlo
KOHTPOJIBHOI rpynH yBiknnio 30 mpakTHYHO
3g0poBuX 0ci0. 'pynmu oOcTexeHux Oy
cmiBcTaBHi 3a BikoM ([63,444+2,06] poky;
[64,47+1,88] poky; [60,59+2,43] poky; Ta
[63,27+1,72] poKy BiAIIOBIIHO) 1 CTATTIO T1a-
icHTiB (42 yonosika Ta 33 KiHKM; 27 40JI0-
BIKIB Ta 23 *KIHKH; 22 40JIOBiKa Ta 28 JKIHOK;
Ta 26 40JI0BIKIB Ta 24 KIHKH BiIIOBIIHO).
ITpu miarHoctuni XCH ta dopmyBanHi
KIIHIYHUX TPy BUKOPHUCTOBYBaJIaCh Kiacui-
Kargis HBIO-ﬁOpKCLKOT acoriamii ceprg (New
York Heart Association (NYHA), 1964) 3 ypa-
XyBaHHSAM peKoMeHariii BeeykpaiHcbkoi aco-
mianii kapmionorie Ykpainu (2023), €Bpo-
MeCHLKOro ToBapucTBa Kapiooris (2023);
3 BU3HA4YEHHAM KiiHiuHoI cragii XCH, 1i ¢e-
HOTHUITY ¥ (yHKIIIOHAILHOTO Kjacy. [IpuHa-
JICKHICTD TAIEHTIB 10 PI3HUX (DEHOTHUITIB
XCH omiHmoBanach Ha OCHOBI IOKa3HHMKA
(dpakiii BUKuAY JiBoro nuryHouka (POBJILL),
BHUMIPSIHOTO 3a JIOIOMOIOI0 eXokapaiorpadii.
ITpu XCH 31 30epexeHor0 (hpakiiiero BUKHITY
(CH30®DB) ®BJIII cranosuts =50 %. Ilpu
LIbOMY HAIllEHT IMOBHHEH MAaTH O0'€KTHBHI
o3Haku (cumMirtoMu Ta/ado o3Haku) CH, a Takosx
JIOKa3H CTPYKTYPHHUX Ta/a00 (YHKIIIOHATEHUX
MOPYILIEHE ceplid (HAIPUKIIAL, ITiIBUIIIEH] HAT-
PidypeTHUYHI TIETITHIN, O3HAKH JIACTONIYHOI JHC-
dbysK11 un rineprpodii JILI). XBopi 3 momMipHO
3HIKeHOI0 (hpakiiero Bukuay (CHmudB) xa-
pakTepusyrothes miarnasonom GBI [41-49] %

3a HASBHOCTI KJIIHIYHHUX CHUMIITOMIB Ta/a00
00’ extuBHUX 03Hak CH. Y xBopux 3 XCH 31
3HKCeHOI ¢pakuielo Bukuay (CH3uDB)
OBJILI cranoButs <40 % Ha TI1i BUpaKEHUX
cumnTomiB CH.

J1J1s1 1iarHOCTHKH a0 IOMIHAJIBHOTO OYKAPIHHS
BU3HAYAIH aHTPOIIOMETPUYHI ITOKA3HUKH 00'€My
Tajii Ta crerya, inaexc Macu tina (IMT) (iHmeke
Kerne), sikuii Bu3Ha4amu 3a Gopmymor:

IMT == (1),
e IMT — ignexc Macu Tijia (KF/MZ);

m — maca Tina (Kr);

h — 3pict (m).

3 METOI0 KOHTPOJIO BYIJICBOIHOIO OOMIHY
BH3HAYAIN PIBHI TJIFOKO3U TIIFOKO300KCHIAHT-
HHAM METOJIOM, TJIIKO3WIHLOBAHOI'O IT'€MOTJIO0IHY
(HbAlc) y minbHii KpoBi (GOTOMETPUIHHM
METOJIOM 3a PEAKLIIEIO 3 TI00apOITYPOBOIO KHC-
JIOTOXO 3 BUKOPHUCTAHHSIM KOMEPIIIHHOT TeCcT-
cuctemu (ipmu «Pearent» (Ykpaina). KonrieH-
TpAaLifo IHCYIIHY BU3HAYAIN IMyHO(EPMEHTHIM
METO/IOM 13 BUKOPHCTaHHSIM KOMEPIIHHOI TECT-
cucremu INSULIN ELISA Kit ("Monobind",
CHIA). /151 o1iHK¥ MOIEJTi TOME0CTa3y BUKO-
PUCTOBYBAJIM 1HJIEKC IHCYJIIHOPE3UCTEHTHOCTI
(IP) HOMA-IR (Homeostasis Model Assessment
of Insulin Resistance), sikuii po3paxoByBaH
3a hopmyroro:

HOMA-IR = incynin (MO/I/mui) *

MMOJIb
[JII0KO3a HaTLieceple (T)

* 22,5 (2).

IIpu ingexci HOMA-IR>2,77 naiieHTiB
BBa)KaJIu 1HCYJIIHOPE3UCTEHTHUMHU.

JI1s BU3HAYEHHS PIBHS FAJICKTHHY-3 (HI/MIT)
3aCTOCOBYBABCS IMYHO(DEPMEHTHUN METOJ]
3 BUKOPHCTaHHAM Habopy peareHtiB Human
Galectin-3 Elisa Kit (eBioscience, Ascrpist)
Ha iMyHO(epMeHTHOMY aHasti3aropi "'Labline-90"
(Austria Lab Technologies, Asctpist). Jocmia-
»KEHHSI IIPOBOJMIINCH Y O10XIMIYHOMY BiJIiji
LIEHTPAJILHOI HAYKOBO-IOCIIIHOT 1aboparopii
XapKiBChKOT0 HAI[IOHATLHOT'O MEIUYHOTO YHi-
Bepcutery (XHMY) MinicTepcTBa OXOpOHHU
37I0pOB’sT YKpaiHu.

CrarucTidza oOpoOKa JaHMX 3aiFCHIOBAIACS
13 3aCTOCYBaHHSM METO/IIB ITApaMETPUIHOTO
anamgy. [leppuaHa 1HOOPMAaIIis HAKOITMYIyBa-
Jacsl, CHCTEeMAaTHU3yBajacsl Ta KOPUTyBaJlacs
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3a JIONIOMOTOI0 €JIEKTPOHHKX Tabmuin Excel
2010 (Microsoft, CIIIA), ne TakoX ITPOBOIH-
Jacs Bi3yaui3allisi OTpHMaHUX PE3YNIbTATiB.
Jli1st onmcy Ta MOPIBHSHHS KUIbKICHHX ITOKa3-
HUKIB CITOYAaTKY OLIIHIOBAJIACS BIIIOBIAHICTh
PO3IOILTY HOPMAJIBHOMY 32 JIOIIOMOTOIO KPH-
tepiro Konmoroposa-CmupHoBa. Y BUIagKax
MiATBEPIKEHHS HOPMAJIBLHOCTI PO3MOILTY
JIaH1 IIPEJICTaBJICHI SIK cepeaHe apudMeTHIHe
(M) + moxubka cepenuboro (M). J1Jist OIiHKH
JIOCTOBIPHOCTI BiIMIHHOCTEH MK HMOKa3HH-
KaMH JIOCIIIDKYBAHUX TPYIT 3aCTOCOBYBABCS
kputepiii Dimrepa (F). CrymiHb B3a€MO3B’SI3KY
MDK BHOIPKaMHM OLIIHIOBAJIH 32 JIOIIOMOI'OKO KOe-
¢iienra parrosoi kopesstii Cripmena (r). Kpu-
THUYHUI PiBEHb 3HAYYIIOCTI () IIPH IIEePEBipIli
CTaTUCTHYHUX Tirote3 OyB npuitHsTyii sk 0,05.

ETuka mociaimxenus

JocnimkenHs 0ylno cxBajJeHO KOMICIEO 3
nuTaHb eTuKy Ta 6ioetrkr XHMY (ripoTokomn
Ne 2 Bix 12.10.2022) Ta npoBeACHO BiAIOBIIHO
JIO TIPHHITATIIB 010€TUKH, BUKITafeHUX Y [ elb-
CIHCBKIH neknapaiii « ETHuH1 mpuHIUIT Me-
JTUYHUX JTOCTIKEHb 3a YYacTIO JIIOJIEeH» Ta
«3arabHiil Aeknapariii npo 0i0eTHKy Ta IpaBa
moman (FOHECKO)». Bei natienty miamvicam
1H(opMOBaHy 3rojly Ha y4acTb Y JOCIIIKEHHI.

Pe3yabTatn

AHari3 MoKa3HUKIB BYTJIEBOJIHOTO OOMIHY
Ta PiBHS FaJICKTUHY-3 Y MAIlIEHTIB OCHOBHOT
rpynu 3 XCH na i IXC, IIJ] 2-ro Tumy Ta
OKUPIHHSA 3a1ekHO Bif heHotuny CH BusiBuB
3HAYHI JOCTOBIPHI BIAMIHHOCTI, III0 BKa3YIOTh
Ha TIOTIPIIECHHS METAa0OJIYHUX TapaMeTpiB
Ta 3pOCTaHHS piBHI Oiomapkepa (iOpo3y
BianoBigHo 10 3umkeHHss OB (mabn. 1).

PiBeHb 1IIOKO3M B TUIa3Mi KPOBi 3pOCTaB
31 3arkeHHEsM OBJILLL Y migrpyni 3 CHmzad®B
1IeH MOKa3HYK OYB JJOCTOBIPHO BuIiM Ha 12,5 %
nopiBHsHO 3 miarpymnon CH36®B (p<0,05).
HaiiBuiie 3Ha4eHHS CITOCTEPITANIOCS Y XBOPHX
13 CH3u®B, 110 Ha 24,2 % nepeBHINyBajo
nokasauk CH30DB (p<0,05). I1porte, mocto-
BipHOI pizHmIi Mk rpyrnmamu CHmH®B ta
CH3u®B BusiBneno we 0ysio (p>0,05). [Tokas-
HUKH, 1110 BioOpaxarots IP, neMoHcTpyBam
MIPOTPECUBHE Ta JJOCTOBIPHE 3pPOCTAHHS Pa30M
3 oripieHHsM derotuiry CH. PiBeHb iHCYymiHY
y xBopux 13 CHm3u®B 0yB Bummm Ha 23,3 %

nopiBusHo 3 CH306®B (p<0,05). YV miarpymi
CH3uDB piBenb iHCymiHy OyB BUIINM Ha 56,5 %
nopiBusHo 3 CH30®B (p<0,05), a Takox Ha
27,0 % Bumum, Hixxk y CHma®dB (p<0,05).

Tabmuys 1. [opieHanHs NOKasHUKIG 8Y21e600HO20
OOMIHY Y X80PUX 3 [UEMIUYHOIO X80p0OOI0 cepys ma
CYNYMHIM YYKPOSUM 0Iabemom ma OHCUPIHHIM
3A1€HCHO 6I0 (heHOmUNi6 cepyesoi HedoCMaAMHOCMI

®enorun CH
ITokasuuk, | CH30®B | CHm3u®B | CH3u®B
OJl. BHMi- (n=13) (n=24) (n=38)
pIOBaHHS IMigrpyna
1 2 3
I'mroxo3a, 8,31+0,28
wvoms/1 | 669024 | 3<i8 351 p12<0,05
p172 y p273>0105
IHCymiH, 41,37+0,61
wkOJT /| 26435041 | 32 if)oé‘;“ p1.3<0,05
p172 ’ p273<0105
HOMA-IR 15,20+0,40
7.85£027 ]0’9%06%9 p15<0,05
p1-2<0, p2.3<0,05
HbAlc,% 10,45+0,24
8,08:0,36 9’16;? g’; p13<0,05
p1-2>0, p2.3>0,05
Tanexrun-3, 39,17+1,09
- 21684103 [ 2HIE LIS <005
p1-2<0, p2.3<0,05
Tlpumimku:

CH — cepyesa neoocmammuicmo;

CH30®B — cepyesa HedocmamHicnb 3i 30epediceHoo
¢paryiero sukuody,

CHn3u®B — cepyesa nHedocmamuicms 3 NOMIPHO
ZHUICEHOIO PPAKYIEIO BUKUOY,

CH3u®B — cepyesa nedocmamuicmy 3i 3HUINCEHOIO
@pakyicio sukuoy,

HOMA-IR — indexc incyrinopesucmenmuocmi,

0ocmogipHicmy P 8uU3HaAveHa 015 Pi3HUYL Midic
nioepynamu.

Innekc HOMA-IR y miarpyni CHm3u®B
JOCTOBIPHO TMEPEBHINYBAB TaKUH Yy XBOPUX
3 CH30®B na 38,8% (p<0,05). ¥V miarpymi
CH3u®B ingexkc HOMA-IR nepeBuiyBaB
noka3uuk CH36®B na 93,6 % (p<0,05) Ta
CHra®B na 39,4% (p<0,05). INokazauk HbAlc
MPOJICMOHCTPYBAB 3HAUYIIEC 3POCTAHHS JIHIIIC
ripu nopiBHsAHHI marpyn CH3a®B ta CH36DB
(na 29,3 %, p<0,05). Pizuurg mixk CH36®B ta
CHm3u®B, a takox Mk CHm3u®B 1a CH3adB
Oyna cratucTuyHo HemoctoBipHOKO (p>0,05).
PiBeHb CHPOBATKOBOTO TAJIEKTHHY-3 JIOCTOBIPHO
Ta TPOTPECUBHO 3POCTaB 3 MOTIPIICHHIM
¢dbenotuny CH. V mamienTiB 13 CHm3HDB itoro
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piBeHp OyB BumuM Ha 29,8 % mopiBHSIHO
3 CH30®B (p<0,05). HaiiBuimii piBeHb rajek-
TUHY-3 OyI10 3adikcoBano y miarpym CH3HDB,
10 nepeBuinyBaio mokasnuku CH30®B Ha
80,7 % (p<0,05) ta CHu3u®B Ha 39,2 %
(p<0,05). OtpumMaHi pe3yIbTaTH MIKPECIIFOIOThH
TICHHH B3a€MO3B'I30K MK JUCTIIIKeMIicro, [P
Ta GiIOPOTHYHUMHU MIPOIIECAMU, OTIOCEPEIKO-
BaHUMHU TaJCKTHHOM-3, sIKi IMOCHITIOIOTHCS
31 3HOKCHHSM HACOCHOI (DyHKIIII Miokapja
y JaHIi KOTOPTI IMiIBUIIIEHOTO KapioMeTa-
OOJIIYHOTO PHU3HKY.

AHati3 TOKa3HHUKIB BYTJIEBOAHOTO OOMIHY
Ta piBHA raJleKTHHY-3 y XBopux 3 XCH Ha T
IXC ta cynyrasoro I/ 2-To Tumy 3amexHo
Bij ¢enotunry CH BUSBUB NpOTrpecUBHE Ta
JIOCTOBIPHE IOTIPIICHHS BCIX JTOCIIIKYBaHHX
napamerpis i3 3umkeHHaM GBI (mabn. 2).

Tabauys 2. IlopieHsanHs NOKA3HUKIE 8Y2le800HO20
00MIHY Yy X6OPUX 3 [UEMIUHOIO X80PODOOIO cepys.
ma Cynymmim yykpoeum oiabemom 2-20 muny
3a1€CHO 810 (heHOMuUNI6 cepyesoi HedoCMmamuocmi

®enotun CH
ITokasuuk,| CH30®B | CHm3u®B | CH3u®B
OJl. BUMi- (n=11) (n=27) (n=12)
pIOBaHH:A [Migrpynu
1 2 3
I'moxo3a, 9,60+0,16
wvomb/n | 4,95£0,19 | 1 6<i8 S’g p15<0,05
p172 ’ p2_3<0,05
Tucymin, 40,11+0,22
kO] /A | 21,4840.29 29’6‘2%06%8 p1.4<0,05
P12 ’ p273<0’05
HOMA-IR 17,11£0,36
4,690.40 996?8 5’; p1 3<0,05
P12 ’ p273<0’05
HbAlc,% 10,40+0,21
6.4320,22 891?8’3& p1.3<0,05
p1-2<0, p2.3<0,05
TanexTnH-3, 36,01+1,28
arivr | 18,4341 .36 269?616‘;8 p1.4<0,05
p1-2<0, p2.3<0,05
Tpumimku:

CH — cepyesa HedocmamHicmb,

CH30®B — cepyesa HedocmamHicmb 3i 30epediceHoo
Gpakyiero euxudy;

CHnsn®B — cepyesa nHedocmamHicms 3 HOMIDHO
SHUICEHOIO PPAKYIEIO BUKUDY;

CH3u®B — cepyesa HedocmamHicmy 3i 3HUINCEHOIO
@paryiero euxudy;

HOMA-IR — indexc incyrinopesucmenmuocmi,

docmogipricmo P eusHAYeHA 07 PI3HUYL MIdC
nioepynamu.

CriocTepirajiocst JOCTOBIpHE 3pOCTAHHS K
KOPOTKOCTPOKOBOI'O, TaK 1 JIOBIOCTPOKOBOI'O
KOHTPOJIIO ITikeMii 3 mporpecyBannsm CH.
PiBeHb MITIOKO3W CHPOBATKH KPOBi y TiATPYIIi
CHm3u®B 6yB mocroBipHo ButmM Ha 52,7 %
nopiBasiHO 3 CH30®DB (p<0,05). V xBOpuX 13
CH3u®B 1ieii mokazauk 6yB BumuM Ha 93,9 %
nopiBasHO 3 CH30®B (p<0,05), a Takox Ha
27,0 % Bummm, HiX y xBopux 3 CHn3u®B
(p<0,05). Anastoriuto, piseHs HhALC y CHm3ud®B
OyB 1ocToBipHO BUIMM Ha 38,6 % MOpiBHAHO
3 CH36®B (p<0,05). V miarpyni CH3ad®B
HbALlc nepeBuinysas nokasauk CH306®B Ha
61,7 % (p<0,05) ra CHm3u®B Ha 16,7 % (p<0,05).

[Tokasunuku IP gemoHCTpyBaan HaMOLIBII
BUPaKEHE 3pOCTaHHs. PiIBEHb IHCYIIIHY Y XBOPHX
13 CHm3u®B 0yB gocroBipHo Byt Ha 38,1 %
nopisusiHo 3 CH36®B (p<0,05). V miarpymi
CH3u®B piBeHs iHCYiHY OyB ButM Ha 86,7 %
nopiBusHo 3 CH30®B (p<0,05), a Takox Ha
35,3 % BummwmmMm, Hixk y CHmsa®B (p<0,05).
Ianexc HOMA-IR y miarpymni CHma®B 6ys
OinbII HIX y aBa pasu BumuM (Ha 112,4 %)
nopiBHsiHO 3 CH30DB. V niarpyni CH3a®B
ingekc HOMA-IR mepeBuilyBaB IMOKa3HUK
CH36DB na 264,8 % (p<0,05) ta CHmzud®B
Ha 71,8 % (p<0,05). PiBens mpodi6bpoTHUHOTO
OloMapkepa raJlieKTHHY-3 TaKO0K JIOCTOBIPHO
3pocrtas i3 noripieHHsM henoruny CH. Tak,
y nartienTiB i3 CHm3a®B #ioro piBeHs OyB BH-
1M Ha 46,4 % nopisasiHo 3 CH36DB (p<0,05).
HaiiBummii piBens ["anektuny-3 3adhikcoBaHO
y miarpyni CH3u®B, mo nepeBuinyBaino
nokasuukd CH36®B na 95,4 % (p<0,05) Ta
CHm3u®B na 33,5 % (p<0,05). Tox, y na-
uientiB 3 IXC Ta cynytHiMm LIJI 2-ro Ty,
3pOCTaHHS YCiX MOKAa3HHMKIB BYIJIEBOJIHOTO
oOMmiHy Ta inaekcy IP, a Takox piBHS rajiek-
TUHY-3, aCOI[IOBaHE 3 MOTIPIICHHIM (DyHKIIIO-
HAJILHOT'O CTaHy MioKap/a, IiIKPECIIIOE TOCH-
JICHHSI Kap{ioMeTa00JIIYHOT0 pU3HKY Ta (hiOpo-
TUYHHUX IIPOLIECIB Y JaHil KOrOPTi XBOPHX.

AHaJi3 TOKa3HHWKIB BYTJIEBOJHOTO 00-
MiHY Ta piBHS CUPOBATKOBOT'O T'aJICKTHHY-3
y xBopux I'pynu 3 (3 XCH na Tii IXC Ta
CYIIyTHHOTO OKHPIHHS) 3aJIeKHO BiJ (eHO-
Ty CH BUSBHUB, 110 MOTIpIICHHS CKOPOT-
JUBO1 (YHKIIT MiOKapaa JOCTOBIPHO BILIH-
BaJio siniie Ha Mapkepu IP (maon. 3).
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Tabnuys 3. IlopisHanns noKa3HUKIE 8Y21€600H020
0OMIHY V X80PUX 3 TUIEMIUHOIO X80POOOIO cepys
ma CynymHim OXNCUPIHHIM 3AJIEHCHO 8I0 (eHomunie

cepyegoi HedocmamHocmi

®enorunn CH
INokasnuk,| CH30®B | CHm3u®B | CH3u®B
0Jl. BUMi- (n=18) (n=23) (n=9)
PIOBaHHS [igrpymu
1 2 3
I'mroxo3a, 4,65+0,09
wvoms/n | 4,62+0,12 4’92:8’85 p1.5>0,05
p1-2=%, p2.5>0,05
Tucymin, 22,26+0,28
MO/ /M | 11,21+0,24 16,54?(()),81;0 p1-3<0,05
P1—2 y p273<0’05
HOMA-IR 4,60+0,09
2300,07 | 202008 | 5, 5<0,05
P12 y p273<0105
HbAlc,% 6,16+0,08
5.98:£0.09 6’22:8 ’855 p1.5>0,05
pl—Z y p273>0’05
T"anexTrn-3, 20,73+1,33
HI/MII 19,87+1,24 20’06j)16653 p1-3>0,05
p172 y p273>0’05
ITlpumimku:

CH — cepyesa nedocmamuicmo;

CH30®B — cepyesa nedocmamHicmb 3i 30epedceHoio
dpaxyiero uxuoy,

CHnsn®B — cepyesa nedocmamHicms 3 HOMIPHO
SHUNCEHOIO (DPaKyicto BUKUIY;

CH31H®B — cepyesa HeOocmamHicme 3i 3HUIHCEHOIO
Gpakyiero suxudy;

HOMA-IR — inoexc incyninopezucmenmuocmiy,

00CmOsIpHICMb P U3HAUEHA OJi PI3HUYT MIdIC
nioepynamu.

3a nokasHukamMu riroko3u, HbALC Ta cupo-
BaTKOBOI'O TaJICKTUHY-3 JOCTOBIPHUX BiMiH-
Hocreit Mk marpynamu CH30®B, CHmsud®B
ta CH3u®B He Bussieno (p>0,05 mus Beix
MIOINAPHUX MOPIBHAHB). Lle CBITUUTE Ipo Te,
10 y TAIIEHTIB JIMIIE 3 OKUPIHHAM 0€3 Cy-
nytaporo LJ1 2-ro Tuny, piBHi npodiopo-
TUYHOTO MapKepa Ta mapaMeTpiB IiIiKeMil
HE € 9yTAUBUMU 10 3HmKeHHss OBJIII.

Ha BinMiny Big MIiKEMIYHUX ITOKA3HUKIB,
Mapkepu IP neMOHCTpyBaau NporpecUBHE Ta
JIOCTOBIPHE 3pOCTAHHS 3 TIOTIPIICHHSIM (heHO-
tuny CH. PiBens iHCyIIiHy Y XBOPHUX 3 Mif-
rpynd CHm3a®B OyB 10CTOBIPHO BHIIHMM
Ha 47,6 % nopisuasuo 3 CH36®DB (p<0,05), a
y miarpyni CH3u®B — na 98,6 % nopiBHsIHO
3 CH30®B (p<0,05) ta na 34,6 % Bummm,
aix y CHmsa®B (p<0,05). Ingexkc HOMA-IR
y marpyni CHma®B OyB 10CTOBIpPHO BHIIM
Ha 57,4 % mnopisasuHo 3 CH30®B (p<0,05).

VYV miarpyni CH3u®B pganuit mapamerp
nepepuiyBas Takuii Ha 100,0 % nopiBHSIHO
3 CH30®B (p<0,05) ta na 27,1 % mopiBHIHO
i3 miarpynoro CHma®B (p<0,05). Takum
ypHOM, y namieHTtiB 3 IXC na i cymyr-
HBOI'O OKHpIiHHA, came IP € TuM MeTaboiu-
HHMM MOPYIICHHSM, K€ JOCTOBIPHO IOCH-
JIIOETHCS 3 TOTIPIICHHSAM HAaCOCHOI (DYHKIIIT
MiOKap/a, TOAl K PiBHI TJIIKEeMii Ta CHpPOBAT-
KOBOT'O TaJIeKTUHY-3 3alIMIIAIMNCh HE3MiH-
HUMH MK ¢eHorunamu CH.

JlocnmimKeHHS TOKa3HUKIB BYTJIEBOJIHOTO
00MiHY Ta PiBHS CHPOBAaTKOBOI'O raJICKTUHY-3
y xBopux 3 XCH Ha 1ii IXC 6e3 cynyTHbO1
MeTa0OJIIYHOI MMaTOJIOTl MPOIEMOHCTPYBAIIO
BIZCYTHICTh JOCTOBIpHOIO HOTIpIIECHHS
JKOTHOTO 3 JOCHIIKYBaHHUX METa0OIIYHUX
nmapameTpiB Ta piBHA (iOpo3HOro OGiomap-
Kepa B JIaHiil Tpymi Ha TJIi MPOrpecyroyoro
sumwkenns OBJIUI (maban. 4).

Tabnuys 4. IlopisHAanHs NOKA3HUKIE 8Y21€600HO20
00MIHY Y X80PUX 3 [UEMIYHOI X60P0DOIO cepys

0e3 cynymuvoi memaboniunoi namonozii 3a71e24cHo
8i0 (henomunis cepyesoi HedocmamHocmi

®enorun CH
ITokasuuk,| CH30®B | CHn3u®B | CH3u®B
OJl. BHMi- (n=27) (n=19) (n=4)
PIOBAaHHSA ITinrpynu
1 2 3
I'mroxo3a, 4,59+0,11
MMoIe/m1 | 4,06+0,08 4.1 9;()) ’(())59 p1-3>0,05
P12 ’ p273>0’05
Iucymin, 8,10+0,26
kO] A | 7.2140,30 7’46;5”3; p1.50,05
P12 y p273>0’05
HOMA-IR 1,65+0,06
1.3020,09 | 2007 | b 550,05
P12 ’ p273>0’05
HbAlc,% 6,20+0,04
5.39+0,06 | >*03 | 5 50,08
P1-22%, p2-3>0,05
lanexTrH-3, 15,51£1,09
arho | 13,684123 | BHELI2 1050 05
P12 y p273>0’05
Tpumimku:

CH — cepyesa neoocmammuicmo;

CH36 DB — cepyesa nedocmamuicmu 3i 30€pednceHoio
(ppaxyicto suxudy;

CHnsn®B — cepyesa nedocmamuicms 3 HOMIPHO
SHUCCHOIO (DpaKyicio UKUOY;

CH3u®B — cepyesa nHedocmamHicms 3i 3HUNCEHOIO
ppaxyicro suxkuoy;

HOMA-IR — inoekc incyninopesucmenmuocmi;

00CcmogipHicmy P 8uU3HAUeHA 015 PI3HUYL Midic
nioepynamu.
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JloCTOBIpHOTO 3pOCTaHHA TIIOKO3HU
cupoBaTku KpoBi B miarpynax CH30®DB,
CHm3u®B ta CH3a®B BusiBiaeHo He 0yi10
(p>0,05). PiBenp iHCyIiHY Ta IHIEKC
HOMA-IR Takox Maiu HEBEIMKY TEHICH-
1if0 10 3pocTaHHs 3 noripmenasym OBJIII
(ma 12,3 % Tta 26,9 % BiaNIOBIIHO IIPH MTOPIB-
HsaaHi CH3a®B 3 CH30®B). Onnak, gocro-
BIpHUX BIIMIHHOCTEH MiX KOAHUMHU (EeHO-
tunamu CH ne 3adikcorano (p>0,05). Ana-
JIOTIYHUM YHMHOM IIPOSIBUB ce0e 1 MOKa3HUK
HbAlc, He mpoaeMOHCTPYBaBIIN JOCTO-
BipHHUX BIJMIHHOCTEH MIX MiATpyIaMu,
He3Bakatouu Ha 3poctanHs (p>0,05). PiBenb
CUPOBATKOBOTO FaJIEKTHHY-3 MaB TaKOX He-
3HAYHE 3POCTAaHHS MPU MOTIPIICHHI (eHo-
tumy CH — na 13,4 % mnpu nopiBHSHHI
CH36®B Ta CH3a®B. OnHak, 10CTOBIpHUX
BiIMIHHOCTEH MiX ITiITPyITaMH BUSBJICHO HE
oyno (p>0,05). Orxe, y namientiB 3 XCH,
MIPUYMHOIO AKOi € BUKIIOUHO [XC 6e3 cymyT-
HBOI MeTaboJiyHOo1 maroJorii, henorun CH
HE Ma€ 3HAYYIIOTO BIUIUBY HA MMOKAa3HUKHU
BYTJIEBOJIHOTO OOMiHY Ta PIBEHb CHPOBATKO-
BOT'O rajleKTHHY-3. L{e KoHTpacTye 3 Koropramy,
ne HasBHi /] 2-ro Tumy Ta/abo 0XUpiHHA,
10 MiJIKPECITIOE KPUTUYHY POITH KOMOPO1THOT
MeTaboMuyHOT MmaToJorii y mporpecyBaHH1
nucriikemii Ta Gpiopo3y npu XCH (maba. 5).

Tabnuys 5. B3aemo36 ’si3Ku midic pigHem 2anekmury-3
ma nokassHukamu 6y2]l€6‘0dH020 O6M1Hyy Xeopux
i3 XpOHIUHOIO cepyeBoio HedOCMAamHiCmio Ha Ml

iwemiyHoi x6opoou cepyst 3 CynymHim OHCUPiHHAM
ma yykposum oiabemom 2-20 muny (reric=0,34)

[Ipu npoBeieHH1 aHATI3Y HAIBHOCTI Ta Xapak-
TEpPy B3a€EMHH MiX PIBHEM CHPOBATKOBOTO
TAICKTUHY-3 Ta TIOKa3HUKaMH BYIJICBOIHOTO
oOMiny y xBopux Ha [XC Ha T11i CyImyTHBOTO
LJI 2-ro Trity Ta OXKKMpiHHS OYJI0 3HANIEHO IpsiMi
KOPEJALINMHI 3B’SI3KH CEPeIHBOI CHIIM MIiXK
KOHIICHTPAITIE0 TAICKTUHY-3 Ta IMOKa3HUKaMU
rioko3u kposi (r=0,41; p<0,05), inxexcom
incyminopesuctentHocti HOMA (r=0,43; p<0,05),
1110 00YMOBJTIO€ 3HAUHY TAJICKTUHEMIFO Y TaITi-
€HTIB 3 MOJIMOPOITHOIO TIaToJIoTiEr0. BusB-
JICHO TAKOXX MPSIMHNA KOPEIAIIHHIIN 3B'SI30K
CEPEIHBOI CHJIM MK PIBHEM TaJICKTHHY-3 Ta
MOKa3HUKOM JIOBIOCTpOKOBOi rikemii HbALC
(r=0,49; p<0,05). ITpu aHami3i B3a€MO3B'I3KY
MDK piBHEM rajieKTuHy-3 Ta (perorvmamu XCH
BCTAHOBJICHO TIPSIMI KOPEJISILIIHHI 3B’ SI3KH CITA0KOL
cumn 3 CH36®DB (r=0,38; p<0,05); momMipHoi crmm
3 CHmu®B (r=0,43; p<0,05) ta 3 CH3u®B
(r=0,51; p<0,05). Ie cBimuuTH PO TE, IO 3i
sHmkeHAsM OBJIL cua KopersiiiHoro 383Ky
MDK PIBHEM CHPOBATKOBOTO TICKTHHY-3 Ta (heHO-
TrrioM CH miporpeciBHO 3pocTae, 110 MIKPECITIOE
KPUTHYHY POJIb ITbOT0 OioMapKepa y MaIli€HTiB
13 TIOEJHAHOKO TIATOJIOTIEI0 Ta HAWOUTBITT BUpa-
YKEHOIO MiOKapaiabHOO chyHKIIier0. BaykmBo
3a3HAYMTH, 110 MDK PIBHEM TaICKTHHY-3 Ta KOHIICH-
TPALIERO IHCYITIHY HE OYII0 3HAMICHO IOCTOBIPHOIO
KoperwsiiiHoro 38’sKy (1=0,36; p>0,05) (matn. 6).

Tabruys 6. B3acmo38 si3ku Midic pieHem anekmumy-3
ma noKAaAsHukamu GyZﬂEGOC)HOZO 06M1Hy_)/ xXeopux
i3 XPOHIYHOIO cepyesoro HedoCmamHicmio

Ha mai iwemiunoi Xxeopoou cepys 3 Cynymuim
yykposum oiabemom 2-20 muny (reic=0,34)

[TapameTtp r p [TapameTtp r p
I'mroxo3a, MMoJIB/JI 0,41 <0,05 I'1rok03a, MMOJIB/II 0,64 <0,05
Incynin, MkMO/Man 0,36 >0,05 Iucynin, MkMO/Mn 0,52 <0,05
Ingexc HOMA-IR 0,43 <0,05 Ingexc HOMA-IR 0,72 <0,05
HbAlc (%) 0,49 <0,05 HbAlc (%) 0,38 <0,05
CH36®B 0,38 <0,05 CH36DB 0,31 >0,05
CHzu®B 0,43 <0,05 CHm3u®B 0,40 <0,05
CH3u®B 0,51 <0,05 CH3u®B 0,47 <0,05

Tlpumimku: Tlpumimku:

CH — cepyesa HeOocmamHicmb,

CH30DB — cepyesa HedocmamHicmb 3i 30epesceHo
Gpakyiero euxudy;

CHn3u®B — cepyesa nedocmamuicms 3 NOMIPHO
SHUICEHOIO (PPAKYIEIO BUKUY;

CH3u®B — cepyesa HedocmamHicmy 3i 3HUINCEHOIO
@paryiero euxudy;

HOMA-IR — indexc incyninopesucmenmuocmi.

CH — cepyesa HeOocmamHicmb,

CH30®B — cepyesa HedocmamHicmb 3i 30epediceHo
¢paxyiero sukuoy,

CHn3u®B — cepyesa nedocmamuicms 3 NOMIPHO
SHUICEHOIO (DPAKYIEIO BUKUOY;

CH3u®B — cepyesa nedocmamHicmy 3i 3HUINCEHOIO
¢paxyiero sukudy,

HOMA-IR — indexc incyninopesucmenmuocmi.
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[TpoBeneHuii aHai3 HAsIBHOCTI Ta Xapak-
TEepy B3a€EMO3B’S3KIB MK PIBHEM CHpOBAT-
KOBOTO TaJICKTHHY-3 Ta NMOKa3HHUKAMH BYT-
neBoIHOTO 00MiHY y XxBopux Ha XCH Ha 111
IXC 3 cymmytnim L] 2-ro THITy BUSIBUB HU3KY
3HAYYIIUX KOPENSIii, O1IbIIICT 3 AKUX
XapaKTEpU3YIOThCS SK MPsAMi Ta MOMipHOI
a0o0 3Ha4HOi cwin (ma6bn. 6). BctanoBneHo
IpsiMi JOCTOBIPHI KOPEJSILIHI 3B A3KU MIXK
KOHIICHTPAIIIEI0 CUPOBATKOBOTO TATEKTUHY-3
Ta BCIMa JOCHIDKyBAaHUMH MapaMeTpaMu
BYIJIEBOAHOTO 00MiHy. HalicHbHImmiA 3B'30K
BugBieHO 3 iHnekcoM HOMA-IR, saxuii
posuiHtoBaBcs sik 3Haunmii (r=0,72; p<0,05).
3 MOKa3HWKOM TJIFOKO3H CUPOBAaTKH KPOBI
BCTaHOBJICHO TIPSIMHIA 3B'SI30K 3HAYHOI CHITU
(r=0,64; p<0,05), piBeHb iHCYTIHY KOPEITIOBaB
3 raJIeKTHHOM-3 3 TIoMipHOIO cuitoro (r=0,52;
p<0,05), a moKa3HUK JOBrOCTPOKOBOI TUTiKeMii
HbAlc mpomeMOHCTpYyBaB JOCTOBIpHUI
cnabkuii ipsimuii 3B's130k (r=0,38; p<0,05).
OTtpuMaHi JaHi CBiYaTh MO TE, IO y MAaIli-
€HTIB 3 KoMopOiguuM nepedirom IXC ta 111
2-TO THITY, MiJBULICHHS PiBHA TaJeKTUHY-3
TICHO acoIliloBaHe 3 TOTIPIICHHAM KOHT-
pomto riikeMii Ta 3poctraHHsMm [P. AHnami3
B32€MO3B'SI3KY MK CHPOBAaTKOBOIO KOHIICH-
Tpamier rainekTuHy-3 ta ¢peHorunamu CH
MIPOJIEMOHCTPYBAB 3POCTAHHS CHITU KOPEJIALIiT
31 3HmKkeHHsM OB, V xBopux 3 CH30DB
KOPENSIIHHUN 3B'I30K HE JOCATHYB PiBHS
nocroBiprocrti (r=0,31; p>0,05). Bogxouac
y nartienTiB 3 CHma®B ta CH31®DB BusB-
JICHO TPSIMHI JTOCTOBIpHHUI 3B'S30K cepel-
101 cunn (r=0,40; p<0,05 ta r=0,47; p<0,05
BiAMOBITHO). Takum yrHOM, y mamieHTiB 3 [XC
ta cynytHiM [1J] 2-ro Tumy nporpecyBaHHs
MOTipIIeHHs (DYHKIIOHAIBHOTO CTaHy Mio-
Kap/1a acoIlFOBAJIOCS 3 HAPOCTAHHSAM KOHIICH-
Tpallii CHpOBAaTKOBOT'O raJiekTuHy-3 (mabi. 7).

[IpoBenenuit KopensiiifHuiA aHai3 B3ae-
MO3B’53KiB MiX pIBHEM CHPOBAaTKOBOTO
raJeKTUHY-3 Ta MOKa3HUKAMH BYTIIEBOJ-
Horo oominy y xBopux Ha XCH nHa Tm1 IXC
3 CYIYTHIM OXHPIiHHSIM (Tpyma 3) mpoIeMOH-
CTPYBaB CTaTUCTHUYHO JOCTOBIPHUN CHUIBHHI
3B'SI30K 1HCYNiHY 3 Oiomapkepom (iGpo3y
(r=0,73; p<0,05).

Tabnuys 7. B3aemo3e 'si3ku midgwe pisnem 2anekmumy-3
Ma NOKA3HUKAMU 8Y21e800H020 OOMIHY V X80pUX
i3 XPOHIUHOW cepyedoro HedOCMAMHICIIO
Ha mai iuwemiynoi xeopoobu cepys
3 cynymuim oocupinusim (Ferie=0,34)

ITapameTtp r p
I'mroxo3a, MMOB/JT 0,31 >0,05
Iacynin, MkMO/Mn 0,73 <0,05
Ingexc HOMA-IR 0,29 >0,05
HbAlc (%) 0,16 >0,05
CH36DB 0,30 >0,05
CHm3u®B 0,27 >0,05
CH3u®B 0,28 >0,05

Tlpumimku:

CH — cepyesa HedocmamHicms,
CH36 DB — cepyesa nHedocmamuicmu 3i 30€pesceHoio
@paxyicio euxudy,
CHn3n®B — cepyesa nedocmamHicms 3 HOMIPHO
BHUJICEHOIO PPaKyicto BUKUIY;
CH3u®B — cepyesa nHedocmamHicmy 3i 3HUINCEHOIO
@pakyieio sukuoy,
HOMA-IR — indexc incyainopesucmenmuocmi.
BonHouac, Mixk piBHEM TaJeKTHUHY-3 Ta
mokasaukamu Tiaoko3u (r=0,31; p>0,05),
ingekcom HOMA-IR (r=0,29; p>0,05) ta
HbAlc (r=0,16; p>0,05) mocToBipHHX KOpE-
JIALIMHUX 3B'S3KIB He BUsABIcHO. Lle cBin-
YUTH MPO TE€, IO y KOTOPTI MAIIEHTIB 13
CYMYTHIM O>KHPIHHSIM, IiJIBUILIEHHS TaJIeK-
THUHEMIi TICHO TOB'SI3aHE BUKIIOYHO 3 KOM-
MIEHCATOPHOIO TIMEePIHCYTIHEMIETO, 10 BiJI0-
Opaxae cryminb [P Ha paHHIX eramax, aie
He 3 piBHeM (paKTUYHOI JUCTIiKeMii. AHami3
B3a€EMO3B'SI3KYy CHPOBATKOBOI KOHIICHTpAITil
ranekTuHy-3 ta ¢penorunamu CH mokaszas
BIJICYTHICTh JOCTOBIPHHX KOPEISIIHHUX
3B’s13KiB 3 ycima miarpynamu — CH30DB
(r=0,30; p>0,05), CHm3u®B (r=0,27; p>0,05)
ta CH3u®B (r=0,28; p>0,05). Tox, y marti-
enTiB 3 XCH, IXC Ta cymyTHIM OXUPIHHSIM,
pPiBEHb CHPOBATKOBOI'O0 TaJICKTHHY-3 MaB
CHJIHHUH 3B'SI30K JIUIIIE 3 ITiIBUIIICHHSIM 1HCY-
TiHy, TOAlI SIK HOTO Kopensuis 3 (peHOTH-
namu CH Ta G17p111CTIO TIIIKEMIYHHUX TTOKa-
3HHUKIB HE € CTAaTUCTUYHO 3Hauymor. Lle
MAKPECTIOE, MO TPohiOPOTUIHUI BILIUB
raleKTuHYy-3 y Iiff KOTopTi MoXke OyTH
IHIYKOBAHUHN TIMEPIHCYIIHEMIEI0, ajie caM
1o co0i piBeHb FAIeKTUHY-3 HE € UYTIUBUM

IHIMKATOPOM 3HWKEHHs (pakiii BUKUIY
(maban. 8).
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Tabnuys 8. B3acmo36 'si3xu Midic pighem anekmuny-3
Ma NOKA3HUKAMU 8Y2le800HO20 OOMIHY Y XOPUX
i3 XPOHIUHOIO cepyedoro HedOCMAMHICIIO
Ha mai iwemiuHoi xeopobu cepys
be3 cynymmwvoi memaboriunoi namonoaii (reie=0,34)

[TapameTtp r p
I'mroko3a, MMOJIB/JT 0,33 >0,05
Tacynin, MkMO/mi 0,28 >0,05
Ianexc HOMA-IR 0,17 >0,05
HbAlc (%) 0,19 >0,05
CH36®B 0,30 >0,05
CH3u®B 0,21 >0,05
CH3u®B 0,26 >0,05

Tpumimku:

CH — cepyesa neoocmamuicmo;

CH30DB — cepyesa nHedocmamHicmb 3i 30epediceHoro
@paxyiero suxuoy,

CHn3n®B — cepyesa nHedocmamHicmv 3 HOMIPHO
SHUIICEHOIO PPaKyieto 8UKUOY;

CH31H®DB — cepyesa HeOocmamHicms 3i 3HUIHCEHOIO
@paxyicio uxudy,

HOMA-IR — indexc incyninopezucmenmuocmi.

[TpoBeneHmid KOpESLIHHIIA aHAII3 B3aEMO-
3B’SI3KIB MIJK PIBHEM CHPOBATKOBOTO TaJleK-
THHY-3 Ta OKa3HUKAMH BYTJIEBOIHOTO OOMIHY
y xBopux 3 XCH na ti IXC 06e3 cynmyTHbOI
MeTaboMIYHOI MmaTosorii (rpymna 4) He BUSBUB
’KOJTHOT'O CTATUCTUYHO JOCTOBIPHOIO 3B'S3KY
MK OloMapkepoM (GiOpo3y Ta IOCHTIIKyBa-
HAMH T1apaMeTpaMH. Tako)X HE BHUSBIICHO
JIOCTOBIPHHUX KOPEJISLIMHUX 3B I3K1B MK P1B-
HEM raJIeKTUHY-3 Ta )KOJHMM 13 perotrmiB CH.
To0TO y KOropTi MAIlI€HTIB, Y IKUX MTPHYHUHOIO
XCH ¢ i3oap0Bana IXC 6e3 cynmyTHIX MeTa-
OOJIIYHMX PO3IIAIB, PiBEHB ITPO(IOPOTHIHOTO
OloMapKepa raJIeKTHHY-3 HE Ma€ 3HAYYII[OT0
KOPEJAILIIHHOIO 3B'SI3KY aHi 3 MOPYIICHHIMHU
BYIJICBOJHOI'O OOMIHY, aHi 31 CTyIIEHEM 3HH-
skenus OBJIII. Ile miaTBepmaKye, MO0 caMe
KOMOpPOiaHa MeTa0oIIyHa [MaToJIOTs € KO-
YOBMM YMHHUKOM, II[0 aKTUBYE TajJeKTHH-3
SIK JIJAHKY B3a€MO3B'SI3KY MK JUCTJIIKEMIEIO,
IP ta mporpecyBanusam CH.

OOropopeHHs pe3yJabTaTiB

OTpumani pe3ylIbTaTH JIEMOHCTPYIOTH
TICHUH B3a€MO3B’SI30K MK IIIJIBHIICHHSIM
PIBHSI CUPOBATKOBOI'O TaJIEKTHHY-3, MOKa3-
HuKaMH [P Ta moripmieHHSIM CKOPOTIHUBOL
¢dbyukii Mmiokapaa y xpopux 13 XCH Ha Tii
IXC, /I 2-ro Tumy Ta oxxupinHs. Bussiene
30UTBIIIEHHST KOHIIEHTpAIlll TaJeKTUHY-3 Yy

mamieHTiB 31 3HmwkeHdsM OBJIII cynpoBoa-
JKYBaJIOCS OJTHOYACHHUM 301JIbIICHHSM PiBHIB
incymny, ingekcy HOMA-IR ta HbA lc, mo
CBIJYUTH PO MOCHIEHHA MeTa0O0IIgHOI
JIe3perysnii 3i 3pocranuaM Tsokkocti XCH.
Ile y3roKyeTbes 3 JaHUMU Cy4acHUX JIOC-
JiJpKeHb, Hanpukiag, Severino P. et al. Ta
Wang X. et al., sixi 1eMOHCTPYIOTB, 110 TaleK-
THHEMIS BIOirpa€ KIHYOBY POJIb y (HOpMy-
BaHHI (hiOPOTUYHOIO PEMOJEIIIOBAHHS MiO-
Kap/Ja Ta € He3aJICKHUM MPEIUKTOPOM IIPO-
rpecyBanns CH [7; 8]. YV po6ori Shi Y. et al.
BCTAHOBJICHO TaKOX, 1110 IiIBUILCHHS PIBHS
raJIeKTHHY-3 Yy CHPOBATIIl KPOBI aCOLIIOETHCS
3 PO3IIMPEHHSAM MO3aKIIITHHHOI'O IIPOCTOPY
Ha MPT Ta 3011p11eHHAM 00’ eMy (i0po3HOL
TKaHUHM MIOKapja, 0 MiATBEPIKYye HOro
y4acTh y IIpOIiecaxXx KOJIar€HOreHe3y Ta
CTPYKTYPHOTO peMoetoBanHs cepis [9].

Hamrni pe3yapraté TakoX BiJoOpa)karTh
TICHHMH 3B’ 130K TAJIEKTUHY-3 CHPOBATKH KPOBI
13 MOPYILIEHHSIM BYTJI€BOHOr0 0OMiHy. [1igBu-
IIIEHHS piBHA ITTI0KO03H, 1HCymHy Ta HOMA-IR
y nmamienTiB i3 XCH, I/l 2-ro tumy Ta
OKHUPIHHSIM CYIIPOBOKYBAIOCS OJHOYACHUM
3pPOCTaHHSAM KOHI[EHTpPAILIIl raJIeKTHHY-3, 1[0
BKa3ye Ha 3aJIy4eHHS I[IbOIr0 MapKepa y MeXa-
Hi3mu IP. [TomiOHI pe3ynbTaTH HABEICHO Yy
po0oTax, Je BHUII KOHIIEHTpAIll TaJIeKTUHY-3
acoIiFoBaIMCs 3 miaBumeHnvu piBasvmu HbALC,
raoko3n Hartae ta HOMA-IR [10-12].
3okpema, Flores-Ramirez R. et al. [10] mpo-
JIEMOHCTPYBAJIM O3UTHBHY KOPEJIAIII0 MK
raJICKTHHOM-3 1 TJIIKEMIYHUMH ITOKAa3HUKAMHU
y xBopux i3 LIJ] 2-ro tuny. Hamri pe3ynbTatu
Y3rOKYIOTHCS 31 CIIOCTEPEKEHHSIMM, JIE TaJleK-
THH-3 PO3MIIIAETHCS SIK IHTErPAILHAN MapKep
o€ IHaHOr 0 (PiOPO3HO-3aMaIBLHOIO Ta META00-
JIYHOT'O CTPECY 3a KOMOPOIIHOI IMaToJIOri.

V rpymi namiedTiB 13 IXC Ta 0XKUpIHHAM
0e3 cynytHboro L1 2-ro Tumy My He BUSIBHIIN
JIOCTOBIPHOI'O MiABUILEHHS raJeKTUHY-3 MDK
dhenornnamu XCH, xoua ingexc HOMA-IR
3pOCTaB IIPOIOPILIHO 10 moripmenHs PB.
Lle y3roKyeThes 3 JAaHUMHM PO T€, L0 IPHU
OKUPIHHI TAJIEKTHH-3 TIEPEBAXKHO BiT0OpaKae
XPOHIYHE HU3BKOPIBHEBE 3amaieHHs Ta hiopo-
THYHY CXWIBHICTB, TOJI 5K 3B’ SI30K 13 KOPOTKO-
CTPOKOBHMMH KOJIMBAHHSAMH TIIKEMIii € MEHIII
Bupaxxenum [13; 14].
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3 mo3wuiii maToreHe’y, OTPUMaHi HaMH
pe3yJIbTaTH MiATBEPKYIOTh TIlIOTE3y IMPO
KJIFOYOBY POJIb TAICKTHUHY-3 y (opMyBaHHI
kapaiomeradoaiunoro gpenorury CH. I'anek-
THUH-3, CHHTE€30BaHU Makpodaramu, iHIIi0e
¢dibporene3 uepes aktuBamnito TLR4- Ta
NLRP3-3amexHUX CUTHAJIBHUX UIAXIB,
CTUMYJIIOIOUH TIpoitidepariro (hidpodiacTiB
i BigkiaageHus konareny [15]. ITpu metabo-
JTIYHOMY cTpeci, 30kpema B ymoBax IP Ta
HaUTMIIKOBOTO HAJXOJKCHHS )KUPIB, BIH
MOCHJTIOE TIPOJYKITII0 TPO3aNaaIbHUX ITUTO-
kiniB (IL-1B, TNF-0) i cipuuunsie mporpe-
CyBaHHs aiabeTnyHOi Kapmiomionatii [16].
TakuM YUHOM, MiJBUINCHHS PIBHS TaleK-
THHY-3 Yy HallluX TAIl€HTIB 13 MOEIHAHOKO
TIATOJIOTIEI0 MOXKE PO3TIISIATHCS K HACTIIOK
B3a€MHOTO TIOCUJICHHSI 3amasieHHs1, $hiopo3y
Ta METa0O0JIIYHOT TU3PETYIISIIII.

Bapro migkpecnuTu, 110 Haill pe3yabTaTi
HE JI03BOJISIFOTh BCTAHOBUTH ITPUYMHHO-HACII-
KOBI 3B’SI3KH MIXK TTIIBUIIICHHSM TaJICKTUHY-3
Ta po3BUTKOM [P abo moripmeHHsM QyHKIIIT
Miokapja. Lleli BHCHOBOK Y3TOJIKYETHCS 3
manuvu Mendelian-randomization-gocmipkens,
AK1 HE MATBEPKYIOThH YITKOT Kay3aJIbHOCTI
MiX PIBHSMH raJIeKTHHY-3 Ta pusukom XCH
[17; 18]. MiMoBipHO, raNeKTHH-3 BHCTYIA€e
yHIBEpCcaJIbHUM MapKepoM (piOpoTHIHOTO Ta
MeTabOoJIYHOTrO HaBAHTAYKEHHS, 1110 BiI0Opakae
CTYITIHb YPXKECHHSI CePIICBO-CYMHHOT CHCTEMU
TIpH TIOEHAHIH Kap1ioMeTaboNiyHii aToNorti.

TakuM 4YMHOM, OTPUMaHiI HAMH PE3Yilb-
TaTU MATBEPKYIOTH MPOBIIHY POJIb TajieK-
TUHY-3 5K 010XIMIYHOTO TocepeTHIKa Mixk IP,
3amalieHHaM 1 piOpo3oM Miokaplaa mpH
koMopOiTHOMY Tiepebiry IXC, II/] 2-ro tumy
Ta oxupiHHi. [[iIBUIIEHHs PiBHS LBOTO
MapKepa CYMpPOBOIUKYEThCS TOTIUOICHHIM
MeTabOMYHMX MMOPYIIIEHb Ta 3HIKEHHSIM CKO-
pOTIMBOI 3HaTHOCTI cepus. [lomanbim gocmia-
JKEHHSI 3 ypaxyBaHHAM (QYHKIiIi HUPOK,
e(eKTIB CyJaCHHX aHTHIIa0eTHIHHX 3aco0iB
Ta Bizyaunizarii ¢ibpo3y Aa1yTh 3MOTY yTOU-
HUTH NIPOTHOCTHYHE 3HAYCHHS TAIEKTUHY-3
Ta BHU3HAYUTH MOXKIIUBOCTI HOTO BHKOPHC-
TaHHS SIK TEPANeBTHYHOI MIIICHI TTPH KapIio-
MeTa0OoTIYHUX 3aXBOPIOBAHHSX.

BucHoBku

1. Bazyrounch Ha OTPIMAHUX PE3yJIbTaTax
HAIIIOTO JIOCJII/PKEHHS, MOYKHA CTBEP/IXKYBaTH,
1[0 MPOrpeCyYBaHHSA XPOHIUYHOI CeplLEeBOi
HEJIOCTAaTHOCTI Ta TMOTIPIICHHS MOKa3HUKIB
BYIJICBOJIHOT'O OOMIHY JIOCTOBIPHO ITOCHITIO-
I0ThCS 32 HAsIBHOCTI CYIYTHBOI KapJioMeTa-
00JIIYHOT ATOJOTIi Y BUTIISAI IIYKPOBOTO
niabeTy 2-ro TUITY Ta/ab0 0KUPIHHS, TOM1 K
y MALIEHTIB 3 130JIbOBAHOIO 1IIIEMIYHOIO XBOPO-
0010 cepist (PEHOTUIT CEePIIeBOi HEIOCTATHOCTI
HE Ma€ 3HA4YyIIoro BIUTUBY HAa MeTabOoiuHI
MapKepH Ta piBeHb CHPOBATKOBOT'O TANIEKTUHY-3.

2. BcraHOBIIEHO, 1110 1HCYJIIHOPE3UCTEHT-
HICTb € TUM METAa0OJIYHHUM IOPYIICHHSM,
SIKe HaOUTBIII YyTJIMBO Ta IIPOTPECUBHO MTOCH-
JIFOETHCS 31 3HIKCHHSIM (DPAKITIT BUKH/TY JIIBOTO
IIUTYHOYKA y BCIX rpymax i3 MeTaboIIYHIMHU
MOPYIICHHSAMHU. Y TAIIEHTIB 13 MOETHAHOIO
TIATOJIOTIEFO 1IIEMIYHOI XBOPOOH CepIis, IyKpO-
BOI'O J1ia0eTy 2-T0 TUITY Ta OXKUPIHHS 1HIEKC
HOMA-IR mnipu ceprieBiii HeJOCTaTHOCTI 31
3HIDKCHOFO (DPAKITIER0 BUKHTY JIIBOTO IIITYHOUKA
MEePEeBUINYBAB JaHUH MOKA3HUK y XBOPUX 3
CEPIICBOI0 HEJOCTATHICTIO 31 30€pekeHOI0
(hpakiiero BUKUTY JiBOro IutyHo4Ka Ha 93,6 %
y TIAIIEHTIB 13 CYMYTHIM IIYKPOBUM Jia0eToM
2-ro tuny iHaekc HOMA-IR npu cepuesiii
HEIOCTAaTHOCTI 31 3HIKEHOIO (hPAKIIIEFO BUKHTY
JBOTO NITyHOYKa OyB BUIIUM 3a Takui y
XBOPHX 3 CEPIIEBOIO HEAOCTATHICTIO 31 30epe-
KEHOI0 (hpaKIlier0 BUKUTY JIIBOTO IITyHOYKA
Ha 264,8 %. VY 11iii rpyIi TakoX CIOCTepiraaocs
HaHOUIBII BUpaKeHEe MOTIPIICHHS TITIKEeMil:
PIBEHb TJIIOKO3U CHPOBATKH KPOBI IIPH Cep-
LIEBill HEIOCTATHOCTI 31 3HIKEHOIO (DpaKITiero
BUKH/TY JTIBOTO IIITyHOUKa OyB BuriM Ha 93,9 %
MOPIBHSIHO 3 MAIIEHTaMU 3 CEpPIIEBOI0 HE0-
CTATHICTIO 31 30€PEKCHOI0 (PPaKIIIEI0 BUKHUITY
niBoro nuryHodka. Ciij TakoX BiIMITHTH,
10 y TAIEHTIB 3 OXXUPIHHAM, 1€ TIIKEMIis
HEe 3MiHIOBanacs, MapKepu iHCYIIHOpE3uc-
TEHTHOCTI 3pOCTajd: PiBeHb 1HCYJIHY TMPHU
CepIIeBiil HEAOCTATHOCTI 31 3HWKEHOIO (pak-
I1€X0 BUKHTY JIIBOTO IITYHOYKA ITIEPEBUIIyBaB
JAHUW TIapaMeTp y XBOPHUX 3 CEPLEBOKO HEO-
CTaTHICTIO 31 30epeKCHOI0 (YPAKITIEF0 BUKHIY
niBoro nuryHo4ka Ha 98,6 %. Ile minrBepmkye,
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1110 1HCYJIIHOPE3UCTEHTHICTb, 1HYKOBaHA 0XKH-
PiHHSIM, O€3MTOCePEIHRO BILTMBAE HA CKOPOT-
TuBY QYHKIIIO MiOKap/a.

3. IIpoeMOHCTPOBAHO POJIb CHPOBATKO-
BOT'0 TAJIEKTHUHY-3 SIK 010XIMIYHOTO TIOCEpe/I-
HUKA MK JUCTIIIKEMI€I0, IHCYTIHOPE3UCTEHT-
HicTIO Ta (piOpO30M MioKap/ia, a HOro HalBHIA
npoiOpOoTHYHA aKTUBHICTH 3adiKcoBaHA Y
MAII€HTIB 3 I[yKPOBHUM Jia0ETOM 2-TO THITY.
VY marieHTiB 3 iEMiYHOIO XBOPOOOIO cepIist
Ta CYMyTHIM I[yKPOBHM Jia0€TOM 2-TO TUITY
PIBEHB TAJICKTUHY-3 Y CHPOBATIII KPOBI 3HAYHO
3pocCTac 31 3HKEHHAM (PAKIIii BUKHTY JIIBOTO
IUTYHOYKa (IPU CEPICBIA HEJOCTATHOCTI 31
3HUKEHOIO (DPaKII€0 BUKHUIY JIBOTO ILIY-
HOYKA BiH MEPEBHIIYBAB TaKUil y XBOPHUX 3
CEpIICBOI0 HEJOCTATHICTIO 31 30epeKeHOr0
(pakiiero BUKKTY JTBOro nuryHouka Ha 95,4 %).
V wmii rpym Takox 3adiKCOBaHO CHIIbHHUI
KOPEISAILIHHUN 3B'SI30K MiXK CHPOBATKOBOIO
KOHIIEHTpaIi€ro rajiektuay-3 Ta HOMA-IR
(r=0,72; p<0,05). HaromicTs, y Tpymax XBOpUX
Ha imeMiuHy XBOpoOy cepus 3 CYMyTHIM

O’KMPIHHSIM Ta 130JIbOBAaHUM IepeOIroM irre-
MIYHOT XBOPOOH CeplIsl JOCTOBIPHOI KOPEIISIIT
MDXK PIBHEM CHPOBAaTKOBOTO TAJICKTHHY-3 Ta
(heHOTHUIIaMHU CepIlIeBOi HEJIOCTAaTHOCTI BCTa-
HOBJICHO HE OYII0.
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AKOT0 3aTBep/keHa BueHoro panoro XapKiBChbKOro HaI[lOHAJBHOTO MEAMYHOTO YHIBEPCUTETY
(poxu BukoHanHs 2020-2026).

Jlireparypa

1. Hilton C, Sabaratnam R, Drakesmith H, Karpe F. Iron, glucose and fat metabolism and obesity:
an intertwined relationship. Int J Obes (Lond). 2023;47(7):554-63. DOI: 10.1038/s41366-023-01299-0.
PMID: 37029208.

2. Nakamura M, Sadoshima J. Cardiomyopathy in obesity, insulin resistance and diabetes.
J Physiol. 2020;598(14):2977-93. DOI: 10.1113/JP276747. PMID: 30869158.

3. Seropian IM, Cassaglia P, Miksztowicz V, Gonzalez GE. Unraveling the role of galectin-3 in
cardiac pathology and physiology. Front Physiol. 2023;14:1304735. DOI: 10.3389/fphys.2023.1304735.
PMID: 381700009.

4. Martuszewski A, Paluszkiewicz P, Porgba R, Ga¢ P. Galectin-3 in Cardiovascular Health: A
Narrative Review Based on Life’s Essential 8 and Life’s Simple 7 Frameworks. Current Issues in
Molecular Biology. 2025;47(5):332. DOI: 10.3390/cimb47050332. PMID: 40699731.

5. Hara A, Niwa M, Kanayama T, Noguchi K, Niwa A, Matsuo M, et al. Galectin-3: A Potential
Prognostic and Diagnostic Marker for Heart Disease and Detection of Early Stage Pathology.
Biomolecules. 2020;10(9):1277. DOI: 10.3390/biom10091277. PMID: 32899694.

OpwuriHanbHe gocnigkeHHs 17 Original Research



EkcnepumeHTanbHa i kniHiyHa meguuuHa  94(4)2025 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

6. Sulaiman S, Mohamed Khalafallah RA, Elbadri A, Abuelgasim Mohamedsalih TM, Mahmoud
A, Mohamed Salih Abdelrahman MA, Hassan IM. Serum Galectin-3 and Risk Stratification in
Chronic Heart Failure: A Systematic Review of Mortality Outcomes. Cureus. 2025;17(6):e86959.
DOI: 10.7759/cureus.86959. PMID: 40734851.

7. Severino P, D'Amato A, Prosperi S, Fanisio F, Birtolo LI, Costi B, et al. Myocardial Tissue
Characterization in Heart Failure with Preserved Ejection Fraction: From Histopathology and Cardiac
Magnetic Resonance Findings to Therapeutic Targets. Int J Mol Sci. 2021;22(14):7650.
DOI: 10.3390/ijms22147650. PMID: 34299270.

8. Wang X, Gaur M, Mounzih K, Rodriguez HJ, Qiu H, Chen M, et al. Inhibition of galectin-3
post-infarction impedes progressive fibrosis by regulating inflammatory profibrotic cascades.
Cardiovasc Res. 2023;119(15):2536-49. DOI: 10.1093/cvr/cvad116. PMID: 37602717.

9. Shi 'Y, Dong G, Liu J, Shuang X, Liu C, Yang C, et al. Clinical Implications of Plasma Galectin-3
in Heart Failure with Preserved Ejection Fraction: A Meta-Analysis. Front Cardiovasc Med.
2022;9:854501. DOI: 10.3389/fcvm.2022.854501. PMID: 35498052.

10. Flores-Ramirez R, Azpiri-Lopez JR, Gonzalez-Gonzalez JG, Ordaz-Farias A, Gonzalez-
Carrillo LE, Carrizales-Sepulveda EF, Vera-Pineda R. Global longitudinal strain as a biomarker in
diabetic cardiomyopathy. A comparative study with Gal-3 in patients with preserved ejection fraction.
Arch Cardiol Mex. 2017;87(4):278-85. DOI: 10.1016/j.acmx.2016.06.002. PMID: 27389532.

11. Kuzan A, Krélewicz E, Kustrzeba-Wojcicka I, Lindner-Pawlowicz K, Sobieszczanska M.
How Diabetes and Other Comorbidities of Elderly Patients and Their Treatment Influence Levels of
Glycation Products. Int J Environ Res Public Health. 2022;19(12):7524. DOI: 10.3390/ijerph19127524.
PMID: 35742776.

12. Blasetti Fantauzzi C, lacobini C, Menini S, Vitale M, Sorice GP, Mezza T, et al. Galectin-3
gene deletion results in defective adipose tissue maturation and impaired insulin sensitivity and
glucose homeostasis. Sci Rep. 2020;10(1):20070. DOI: 10.1038/s41598-020-76952-z. PMID: 33208796.

13. Florido R, Kwak L, Echouffo-Tcheugui JB, Zhang S, Michos ED, Nambi V, et al. Obesity,
Galectin-3, and Incident Heart Failure: The ARIC Study. J Am Heart Assoc. 2022;11(9):e023238.
DOI: 10.1161/JAHA.121.023238. PMID: 35491999.

14. Suthahar N, Meems LMG, Groothof D, Bakker SJL, Gansevoort RT, van Veldhuisen DJ, de
Boer RA. Relationship between body mass index, cardiovascular biomarkers and incident heart
failure. Eur J Heart Fail. 2021;23(3):396-402. DOI: 10.1002/ejhf.2102. PMID: 33443299.

15. Jiménez-Gonzalez S, Delgado-Valero B, Islas F, Romero-Miranda A, Luaces M,
Ramchandani B, et al. The detrimental role of galectin-3 and endoplasmic reticulum stress in the
cardiac consequences of myocardial ischemia in the context of obesity. FASEB J.
2024;38(14):€23818. DOI: 10.1096/fj.202400747R. PMID: 38989572.

16. Li H, Cao Z, Wang L, Li J, Cheng X, Tang Y, et al. Chronic high-fat diet induces galectin-3
and TLR4 to activate NLRP3 inflammasome in NASH. J Nutr Biochem. 2023;112:109217.
DOI: 10.1016/j.jnutbio.2022.109217. PMID: 36402251.

17. Wang X, Wang X, Zhu J, Liu Y, Zhuang L, Zhang Z, et al. Exploring the Causal Effects of
Circulating ST2 and Galectin-3 on Heart Failure Risk: A Mendelian Randomization Study. Front
Cardiovasc Med. 2022;9:868749. DOI: 10.3389/fcvm.2022.868749. PMID: 35479285.

18. Gou Y, Chen M, Zhu Z, Cui C. Galectin-3 and peripheral artery disease: a Mendelian
randomization study. Front Cardiovasc Med. 2024;10:1279396. DOI: 10.3389/fcvm.2023.1279396.
PMID: 38239874.

OpwuriHanbHe gocnigkeHHs 18 Original Research



EkcnepumeHTanbHa i kniHiyHa meguuuHa  94(4)2025 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

Borovyk K.M.

THE RELATIONSHIP BETWEEN SERUM GALECTIN-3 LEVELS AND
DYSGLYCAEMIA IN COMORBID CARDIOMETABOLIC PATHOLOGY
DEPENDING ON HEART FAILURE PHENOTYPES

Background. Chronic Heart Failure (CHF) is an unfavourable pathology, the prevalence of which
Is increasing in patients with cardiometabolic pathology (Coronary Artery Disease (CAD), Type 2
Diabetes Mellitus (T2DM) and obesity). One of the key profibrotic biomarkers in this pathology is
galectin-3, but its role in the development of dysglycaemia in comorbidity remains insufficiently studied.

Aim. To study the relationship between serum galectin-3 levels and carbohydrate metabolism
indicators in patients with comorbid cardiometabolic pathology depending on the phenotype of
chronic heart failure.

Materials and Methods. We examined 225 patients with CHF in CAD, divided into four
groups and subgroups according to CHF phenotypes (CHF with preserved Ejection Fraction
(CHFpEF); CHF with moderately reduced Ejection Fraction (CHFmMEF); HF with reduced
Ejection Fraction (HFrEF)). Group 1 included 75 patients with CAD, T2DM and obesity. Group
2 included 50 patients with CAD and T2DM. Group 3 included 50 patients with CAD and
obesity. Group 4 included 50 patients with CAD without metabolic pathology. The control
group consisted of 30 healthy individuals. Serum glucose, insulin, and glycated haemoglobin
(HbAXc) levels were determined, and the HOMA-IR (Homeostasis Model Assessment of Insulin
Resistance) index was calculated. The level of galectin-3 was determined by immunoenzymatic
method. Statistical analysis was performed using Fisher's criterion and Spearman's coefficient
(p=0.05). The work was performed as part of the author's dissertation research.

Research Ethics. The study was carried out in accordance with the norms of WMA Decla-
ration of Helsinki (1964—2024) and approved by the Bioethics Committee of Kharkiv National
Medical University. All involved patients signed an informed consent.

Results. In Groups 1 and 2, a progressive deterioration in carbohydrate metabolism and an
increase in galectin-3 were found in parallel with a decrease in Left Ventricular (LV) Ejection
Fraction (EF). In Group 2, the HOMA-IR index in HFpEF was 264.8% higher than in HFpEF,
and galectin-3 was 95.4% higher. Strong correlations were found between galectin-3 and HOMA-IR
(r=0.72; p<0.05) and glucose (r=0.64; p<0.05). In Group 3, with a decrease in LVEF, only insulin
(by 98.6%) and HOMA-IR increased, while HbA1c and galectin-3 levels did not change signifi-
cantly. The correlation of galectin-3 was significant only with insulin (r=0.73; p<0.05).

Conclusions. Insulin resistance progresses most sensitively with a decrease in ejection fraction
in metabolic disorders. The activation of galectin-3 as a mediator of fibrosis and dysglycaemia is
closely associated with type 2 diabetes mellitus. The absence of a reliable correlation between
galectin-3 and heart failure phenotypes in patients without type 2 diabetes mellitus emphasises
the critical role of comorbid metabolic pathology in the progression of heart failure.

Keywords: therapy, chronic heart failure, coronary artery disease, type 2 diabetes mellitus,
obesity, galectin-3.
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ONTUMIBALIS JIATHOCTUYHO-JIKYBAJBHOI TAKTUKHA
IIPU EKCTPABA3AIII ’KOBYI IICJIS1 ®OPMYBAHHS
BIJTIOAUT'ECTUBHUX AHACTOMO3IB
HA OCHOBI IPOTHOCTUYHOTI'O MOJAEJIOBAHHA

Ko3znos /I.C.

Xapxiscokuil HayionanvHul meouunuul ynisepcumem, Xapkis, Ykpaina

AKTYyaJIbHicTh. HecripoMOKHICTh 01110 IUTECTUBHUX aHACTOMO3IB 13 PO3BUTKOM €KCTpaBa-
3ar1ii KOBYI 3aJTMIIAETHCS KPUTHYHAM XipYPIiUHUM YCKJIQJHEHHSM, 0 ACOLIIOETHCS 3 BUCOKUM
pIBHEM CENTUYHUX CTaHIB Ta JIETAIbHOCTI. BiACyTHICTh 00’ €KTUBHUX KPUTEPiiB PAaHHBOT
nudepenIianii CTYNeHiB TSHKKOCTI KOBYOBHUTOKY 3YMOBIIIOE€ HEOOXIJIHICTh BIPOBAKCHHS
MPOTHOCTUYHUX MOJIENEN Ui Jecy0’ eKTUBI3allii XipypridyHOi TAKTHKH.

Meta. Po3poOka MyinbTH(HAKTOPHOT MAaTEMATUYHOT MOJIET Ta KIIHIYHOTO aJITOPUTMY JIJIst
paHHBOI 11eHTH]IKaIll] pU3UKY MPOrpecyBaHHs OUTIapHOT eKCTpaBa3allii 3 METOK ONTHUMI3aLii
JKyBaJIbHOI CTpaTerii.

Marepianu ta meronu. [IpoananizoBano pesynbraru jJikyBaHHsa 120 mamientiB. [IpoBeneno
OLIIHKY JIarHOCTHYHUX MapaMeTpiB, 30KpeMa piBHs IHTEpIeiKiHy-6, TpamieHTy OimipyOiHy
B €KCy/aTi Ta aHATOMIYHHUX OCOOIUBOCTEN OimiapHOro nepeBa. MaTemMaTuyHe MOJCIIOBAaHHS
Ta BaJIJallisg Pe3ysIbTaTiB peati30BaHi 3a JJOMOMOTO0 JIOTICTUHYHOTO PETPECITHOTrO aHami3y, mody-
JIOBU CUTMOIIaJbHUX KPUBHUX MMOBIPHOCTI Ta METOAYy OyTCTpemn-Baifalii 3 BUKOPUCTAHHSIM
SPSS v.26.0 (IBM CIIIA). PoGora € ¢pparmMeHTOM HAyKOBO-IOCIIAHOI pOOOTH Kadeapu
xipyprii Ne 1 XapKiBCbKOT0 HaIllOHAJIBHOT'O MEANYHOTO YHiBepcuTeTy «Po3poOKa 1iarHOCTUYHUX
METO/IB 1 BIIKPUTHX Ta MiH1IHBa3UBHUX TE€XHOJIOT1H JIIKyBaHHS 3aXBOPIOBaHb Ta TPaBM OpraHiB
IPYAHOI Ta YepeBHOI MOPOKHUHHU, CYANH KIHIIBOK Y XBOPHX Y BilicbkoBHH yacy (2024-2028 pp.),
HOMep JepkaBHOI peectpartii 0124U002908.

Etnka nocaigkenns. J{ociipkeHHs MPOBEACHO BiIOBITHO 10 OCHOBHHX I10JIOKEHb [ elnb-
CiHCBKOT nekinapartii BeecBiTHROT MemnuHOi acoriartii (1964—2024). Yci mamieHTH mianucaim
NUCbMOBY 1H(OPMOBaHY 3roJly Ha y4acTh Ta 00pOOKY NEepCOHANBHUX JTaHHX.

Pe3yabTaTn. BusHaueHO KIFOYOBI MPEAUKTOPU PU3HKY )KOBYOBHUTOKY, a came: IMMOBTOPHA
PEKOHCTPYKIIisl aHaCTOMO3Y, BUCOKI CTPUKTYpH, TinepOutipyoinemis >100 MKMOJIb/1T Ta Tinoalib-
Oyminemis. Pozpobiena Mojiens MpoAeMOHCTpyBajia BUCOKY IpOorHocTUYHY 3AaTHICTh (AUC 0,94;
qyTiuBicTh 89,3 %; criermdiuHicTs 85,7 %). BiipoBamkeHHS TPUETAITHOTO AITOPUTMY JT03BOJIAIIO
YITKO pO3MEXKYBaTH TAKTUKY JIIKYBaHHS M)XK KOHCEPBATUBHUM BEJACHHSM, MiHIIHBa3UBHOIO
JIEKOMITPECIEIO0 TP CEPEAHBOMY CTYIIEH] PU3UKY Ta HEBIAKIJIAIHOIO peslaapoToMi€ero 3 popmy-
BaHHIM «KEpOBAHOI HOPUILII» Y pa3l BUCOKOT'O CTYNEHS PU3HKY.

BucHoBkH. BripoBa/pkeHHS TpUpPIBHEBOI CHCTeMH cTpaTu(ikalii pU3HKy 3a0e3medniio
00’€KTUBHMI BUOIp MK KOHCEPBATUBHOIO TaKTHUKOIO, MIHIIHBa3UBHUMH yTPYYaHHSIMH Ta
penanapoToMi€ro. 3aCTOCYBaHHS IHTEPBEHIIIMHUX PaliONOTIYHUX METOJMK JT03BOJIMIIO YHHK-
HYTH IIOBTOPHUX OIEpaliil Ta 3Ha4HO MOKPAIUTU Pe3yJIbTaTH JIKyBaHHS.

Knrouoei cnosa: xipypeis, 6iniooucecmu8Huil anacmomo3s, HCo8408UMIK, NPOSHO3YEAHHS,
MIHIIHBA3UBHI 8MPYYAHHS.
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Beryn

PexoHCTpYKTHBHA Xipyprist 5KOBYOBHUBITHHX
MUISAXIB 3aJUIIACTHCI OOHUM 13 HaWOLIBII
CKJIAJTHUX PO3/ILTIIB a0OMIHAJIBHOL X1pyprii,
ne hopMyBaHHS OUTIOJUTECTUBHUX aHACTO-
Mo3iB (BJIA) € KII0OYOBUM €TaroM BiJHOB-
JICHHSI TTACa)Ky YKOBUI MPU MyXJIUHAX TeraTo-
MaHKpeaTooUTiapHOi 30HH, PYyOIIEBUX CTPHUK-
Typax Ta STPOT€HHHX MOMIKOMKEHHsX [1; 2].
HesBaxkaroun Ha BIIPOBADKEHHS TPEU3IHHOT
TEXHIKU 3IIMBAaHHS Ta Cy4aCHOTO IIOBHOTO
Marepiaty, HECIIPOMOXKHICTh aHACTOMO3Y 3 Hac-
TYIHOIO €KCTPABA3alli€l0 >KOBYI 3ATHILIAETHCS
TIPOBITHIM YMHHHKOM ITiCIIIOTIEPAITiiHOT 3aXBO-
PIOBAHOCTI, JOCSTAIOUM, 32 JaHUMHU PI3HUX
aBTopiB, Bix 4 % mo 18 % sunankis [3; 4].

Oco0nuBY CKJIQJHICTh CTAaHOBUTH PAHHSI
nudepeHIiaris CTyreHiB TSHKKOCTI dKOBYOBHTI-
KaHHS 3T1JJHO 3 MDKHAPOIHOIO KITacH(iKaIliero
ISGLS (International Study Group of Liver
Surgery, MixkHapoiHa JTOCITiTHUIIbKA TpyTIa 3
xipyprii neuinkn): Grade A, B, C (crymins A,
B, C). Skmro excrpaBasaitisi CTyreHs: A 4acto
Ma€e TPaH3UTOPHUI XapakTep 1 He MoTpedye
3MiHU TaKTHKH, TO cTtyrneHi B ta C acortiifo-
BaHi 3 BUCOKUM PH3UKOM PO3BUTKY KOBUHOTO
TICPUTOHITY, CETICHCY Ta OPraHHOI TUCHYHKIITIT.
BizmcyTHICTD 9iTKHX 00’ €KTUBHUX KPUTEPIIB y
TniepIili TOAMHU TICTs Omepallii 4acTo Mpu3Bo-
JITH J0 «TAKTUKH OYiKYBaHHS, 1110 3aTPUMYE
BUKOHAHHS HEOOXITHUX JCKOMITPECIHHUX UM
pearnapoTOMHUAX yTpydYaHb, 3HAYHO TIOTip-
IYFOYM TIPOTHO3 BH)KUBAHHS MAIIEHTIB [5].

PosButok HectipomoskaOCTI BJIA € MynbTH-
(haKTOpPHUM TIPOIIECOM, JIe aHATOMIYHI 0CO0-
JIMBOCTI (30KpeMa «MaJThiDy TiaMeTp TIPOTOKH),
COMATUYHUN CTaTyC XBOPOro (HYTPUTHBHA
HEJOCTaTHICTh) Ta IHTEHCHUBHICTD JIOKAJIHHOL
3arajbHOI BIJIIOBI/II BIIITPalOTh BUPIIIATIBHY
porb. BuBueHHs uHaMiKy GioMapKepiB, TAKIX

SK 1HTEpJICHKIH-6 Ta TrpadieHT OUTipyOiHy B
JIPEHAKHOMY €KCy/IaTi, BIIKPHUBAE HOBI MOXK-
JIUBOCTI JIJISI IEPEXOTy BiJl KOHCTATAIll (haKkTy
YCKJIQTHEHHS JI0 OTO aKTUBHOTO BUITCPEIIKY-
BaJILHOT'O IIPOrHO3yBaHHs [6; 7].

MeTo10 10CiKEHHS Oy po3po0Ka ajro-
pPUTMY 1aTHOCTUYHO-JIIKYBaJIbHOI TaKTUKH,
SIKHM J03BOJIMTh HAa PAaHHIX eTarmax iJIeHTH-
(hiKyBaTH TAIlIEHTIB 13 BHCOKHUM PH3UKOM
mporpecyBaHHs OimiapHOi eKcTpaBasarlii Ta
ONTHUMI3YBaTH BUOIp MK KOHCEPBAaTUBHUM
MEHEHKMEHTOM, MIHIIHBA3UBHOIO IEKOMII-
PECI€r0 Ta MOBTOPHOIO OTEPAIII€0.

Marepiajan Ta MeTOaH

B ocHOBY nocimKeHHs TOKJIaIeHO pPe3yiib-
TaTH KOMIUIEKCHOTO KIIIHIKO-JIa0OpaTOpHOTO
Ta IHCTpyMEeHTaJIbHOT0 00cTekeHHs 120 mari-
€HTIB 13 OlmapHom0 ekctpaBazainico (BEB),
SIK1 TIPOXO/IMJIM JIIKYBAaHHS 3 TIPUBOJTY J00pO-
SIKICHUX Ta 3JI0SKICHUX 3aXBOPIOBAHb OPTaHiB
rermaronaHkpearoOiiapHOi 30HH y Mepio 3
2015 p. mo 2025 p. JociiIKeHHs MaJio 3Mi-
IIIAHUH XapaKTep: peTPOCICKTUBHHMIA (aHaTi3
apXiBHOI IOKYMEHTAIIli) Ta MPOCTICKTUBHUI.
3aneXHo Bij €TI0NOriyHOro (hakTopy XBOP1
OyJIu pO3MOIiJicHI Ha B OCHOBHI rpymnu: 53
TMAIIEHTH 3 TOOPOSKICHUMH 3aXBOPIOBAHHSIMHU
JKOBUHHX IUISIXIB CKJIANU rpymny A, 67 XBopux
31 3JI0SIKICHUMH HOBOYTBOPEHHSIMU — rpyIty b.

J171s1 TOpiBHSITLHOT OIIIHKH J1arHOCTHYHUX
Ta JIKyBaJIbHHUX 3aXOJiB KO)KHA T'pyIa Oyia
TIO/TIJIEHA Ha MIATPYIIH: TIOPIBHSIHHS 1 OCHOBHY.
I'pyna A Oyna posaiaeHa Ha MArpyIy MopiB-
HaHHSA (24 XBOpHX) Ta OCHOBHY MiATPYITY
(29 mamienTis). I'pyna b — Ha miarpymy nopis-
mstHbs (37 XBopux) Ta OCHOBHY miarpymy (30
MMami€eHTiB). Y TPy NOPIBHSIHHS 3aCTOCOBY-
BaJlaCh TUITOBA XIpypriyHa TaKTHKa, a caMe
repeaonepaliiina JeKoMIpecis OuriapHoi
CHUCTEMH 34 JOIOMOIOI0 MiHIIHBa3MBHUX
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METOJIMK, 3 HACTYITHUM PEKOHCTPYKTHBHUM
yTPY4YaHHSIM 3 HakJIagaHHsaM BJ1A, 1 B micis-
omnepaunifHoMy Mepioai y pasi MOsIBU O3HAK
HECITPOMOIKHOCTI IIBIB aHACTOMO3Y MPOBO-
JIAJTACS JTIKYBaJIbHI 3aXO/IH.

Jo ckiamy qociimKyBaHOI TPYIH YBIMIILIN
narieHTy BikoMm Bizx 18 1o 70 pokis. KirouoBum
JIIarHOCTHYHUM TOKa3HUKOM Oyiio Bepudi-
KOBaHE >KOBUOBHMTIKAHHSA, IO BIAIOBI1ZAJIO
CTaHJIAPTU30BAaHUM KpUTEPISIM Mi>KHApOIHOT
HaBYAJILHOI TPy 3 Xipypril neuinku (Inter-
national Study Group of Liver Surgery) [5].
OO0O0B'I3KOBOI0 YMOBOIO 3ay4€HHsSI XBOPHX
JIO0 aHaJTi3y OyJI0 BUKOHAHHS CKJIQJIHUX PEKOH-
CTPYKTUBHHMX yTpy4YaHb Ha rernaroOiTiapHii
CHCTEMI, 30KpeMa: MaHKpeaToayoAeHAIbHOT
PE3CKIIi1, TeIMaTIKOEFOHOCTOMIT Ta IHIIMX BUIIB
PEKOHCTPYKTUBHHUX OIlepalliii Ha mo3areyil-
KOBHX YKOBYHHUX IMPOTOKAX.

KpiM KIIHIYHHX [TOKAa3HHMKIB, HEOOXI1THOIO
BHUMOI'0F0 OyJIa HasiBHICTb BUYEPITHOI MEIUYHOI
JIOKYMEHTAITli, 10 /IS TPOBEICHHS PETPO-
CIIEKTUBHOTO a00 MPOCTIEKTUBHOTO aHAIIi3y
B IIOBHOMY 00CsI31, @ TAKOX 33]JTOKyMEHTOBaHa
3rojia MaIi€HTIB Ha y4acTh y JIOCIIIKCHHI, 1110
BIZTIOBIAAJI0 €TUYHMM HOPMaM MEIUUHOI HAYKH.

3 MeTor MiHiMi3allil BIUIUBY CYMYTHIX
MaTOJIOTI Ha KIHIIEBI pe3ylbTaTH IOCIII-
JKeHHsI, 0yJ10 pO3pO0OJICHO TIEPENTiK KPUTEPIiB
BUKJTIOUCHHS. 3 aHAITI3y BUTYJAJIUCS BUTIA]IKH,
TOB's13aH1 3 TPAaBMAaTHYHUMH TTOIIKOKEHHIMH
MEYiHKU, OCKIJIBKH MEXaHI3M BUHUKHECHHS
YCKIIAJIHCHb Y TaKUX MAIll€EHTIB Ma€ CIICIU-
(biuamii xapakrep. Takox He 3amydamics 0COOn
3 TSDKKOIO MTEYiHKOBOO HEJOCTATHICTIO, 30K-
peMa IIpH JISKOMITCHCOBAaHOMY IHPO31 TICUIHKH.
Oxpemy rpymy BUKJIFOUEHHS CTAHOBHIIH TTalTi-
€HTU B TEPMIHAJIBHUX CTaHAX, 3YMOBJICHUX
IV crajtiero OHKOJIOTTIHOTO TPOIIECY 3 SIBUTIIAMH
KaxeKclii, Jie 3arajlbHUi CTaH OpraHizMy YHEMOXK-
JUBIIIOBAB aJIeKBaTHY OIIIHKY pe3yJbTaTiB
peKoHCTpyKIIii. HaperTi, 10 qocaimkeHHs He
BKJTFOYAJTUCS MALIIEHTH, SIKI BUSIBHIM OasKaHHS
BIIMOBHUTHCS BiJl y4acTi Ha Oy/Ib-IKOMY €Tarli.

VYci oneparlii BAKOHYBJINCH y CIIEIIiaTi-
30BaHOMY XIPYpridHOMY IIEHTPI KOMaHIOIO
JIOCBITYEHHX XIPYPriB-TEMaTOIOTIB Ta TTAHKPea-
TOJOTIB. YCIM MarieHTaM Oyja0 BHUKOHAHO
BJIA B Tiii un inmmii moaudikarri. ¥ 18 (75 %)

HEOHKOJIOTTYHHX TAIIE€HTIB TPYITH HOPIBHAHHS
BJIA Bxe OyB HaKJIaJICHUH paHillle, ajle HaCTy-
MWIO HOro pyOItoBaHHS, IO MOTPeOyBajo
MTOBTOPHOT'O BTPYYaHHS — PEPEKOHCTPYKITIi.

OHKOJIOTIYHUM XBOPHUM BHUKOHYBAJIOCh
panvKaabHEe BTpYYaHHS — TMAaHKpEaTo-Iyo7e-
HanbHa pesekuis (I1JIP), abo mamiatuBHE —
renarikoeroHocTomis. [lamienram, y SKux Ha
MOMEHT 3aXBOPIOBaHHS KOBUHHK MIXYp BXKE
OyJI0 BUJTAJICHO, HAKJIIAIacs TemaTikoeHOC-
TOMis. XBOpi, IKUM B SKOCTI ITaJliaTUBHOT'O
nikyBaHHs HaknanaBcs BJIA 3 KOBYHUM
MIXYpPOM, y JTIOCIIIPKCHHS HE BKITFOYAJIUCH.

CraructryHa oOpoOKa JaHUX BUKOHYBa-
JIach 3a JIOTIOMOTOI0 IIPOrpaMHOro 3abesrie-
yenns Statistical Package for the Social
Sciences 26.0 (IBM, USA) ta moBu miporpa-
myBaHHs R (Bepcis 4.3.2, R Foundation for
Statistical Computing, Austria) 3 Bukopuc-
TaHHAM akerTis tidyverse, survival, survminer,
glmnet, pROC, ggplot2, car, boot, mice ta
IHIINUX CIeliali3oBaHUuX 010Ji0TeK mJiIA
OaraTo(hakKTOPHOTr'0 aHaJi3y, MOOYIOBH IIPO-
THOCTHYHHUX MOJIENICH Ta Bi3yalli3allii pe3yiib-
TaTiB. PiBeHb CTaTHCTUYHOI 3HAYYILIOCTI OYyII0
BcraHoBiieHo Ha P<0,05 mas Bcix TecTiB.
JInss MHOXXWHHHUX TOPIBHSHB 3aCTOCOBY-
Bajlach kopekmis boHdepponi abo MeTon
Xomva — bordeppoHi 1151 KOHTPOITFO TTOMUIKH
nepmioro poxy (Type | error). Yci tectu
Oymu aBocroponnimu (two-tailed), skmro He
OyJ10 3a3HAYEHO 1HIIIE.

JlocmimKeHHS TTPOBOVUIACS BiATIOBITHO
0 €TUYHUX CTaHAapTiB [ enbCiHCBKOI
nekiapailii BcecBiTHROT MeTMUHOI acomiamii
PO €TUYHI IPUHIUIH TIPOBEICHHS HAYKOBUX
MEIUYHUX JOCTIIKeHD 3a y4acTIO JIFOJAUHHU
(1964-2024), nupextuBn E€BPONIEHCHKOTO
Coro3y 86/609 mpo yuacTs r0/1eii y MEIUKO-
010JIOTIYHHUX JOCHIJKEHHAX, a TaKOX
Haka3zy MiHiCTepcTBa OXOPOHH 3JI0POB’SI
Vkpaiau Ne 690 Bix 23.09.2009. Yci mani-
MyJIAIii Ta aHajgiTHYHa poOOTa TPOBOIU-
JINCSL 32 YMOBH IHCHMOBOI i1H(popMOBaHOT
3TOJIA JTOCTIKYBAaHUX OCIO ITi KOHTPOJIEM
KOMITETy 3 OioeTuku Ta aeonTosorii ep-
KaBHOI yCTaHOBU «IHCTHUTYT 3arajbHOi Ta
HeBigkiagHoi xipyprii imeni B.T. 3aiinesa
HAMH Vkpainny», M. Xapkis.
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PesyabTaTtn

AHaii3 pe3ynabTaTiB JIKYBaHHS XBOPHX
y MIArpyrnax IOpiBHSHHS 3acBiI4YUB, IO
TpaauIliiiHa TaKTHUKa «OYIKyBaHHS», sKa
0a3yeThCs HA MACUBHOMY CIIOCTEPEXKEHHI 3a
ne0ITOM JPEHAXKHOTO BMICTY, 9acTO MPHU3-
BOJUTH JI0 3aImi3H1101 Bepudikallii KJIiHIYHO
3HAUYINKUX CTYICHIB €KCTpaBasarlii skoBui B
ta C. Ile, y cBOIO uepry, 3yMOBIIIOE PO3BUTOK

HEKOHTPOJILOBAHOT CHCTEMHOI 3amalibHO1
BIJIOBI/II Ta MiJABUINYE PU3UK (PaTaIbHHUX
CENTHYHUX YCKJIaIHEHb. 3 METO0 JIeCy0’ €K-
TUBI3aIlil MpOIECy MPUUHATTS pIIICHh Ta
CKOpPOUYCHHS TEePMIHIB iHiIiamii agekBaTHOI
Teparnii HaMu OyJi0 po3po0JICHO Ta BIPO-
BaJDKCHO B KJIIHIYHY IMPAKTHUKY OMTHUMIi30-
BaHMIA aJITOPUTM J[iarHOCTHYHO-JIIKYBaJIbHOI
taktuku (puc. 1).

Eram [: Parns Bepudikaris (mepii 6—24 roanHN)

piBH# OUipy0iHy B excynari. Kpurepiit ISGLS:

JlaGoparopHuii Mapkep: 000B'SI3KOBE BU3HAUCHHS

piBeHb OiTipyOiHy B APEHAXKHIN PiHHI OB HiXK
y 3 pas3u MepeBuIye HOro piBeHb y CUPOBATII KPOBI
Ha 3-# neHs (abo paHille Py MAaCHBHOMY BHTOKY).

*  V3/I-KOHTpOJIb: MOIIYK BiJIbHUX
PIIMHHHUX CKYITYeHb (Oi1oM)
y MiAMEYiHKOBOMY IIPOCTOPI
Ta MaJIoMy Ta3l.

» KT (ominka mommpeHocTi).

[

I

Eram II: Crparudikaris 3a Tummom BuTOKY (kimacudikaris ISGLS grade)

Bubip taktukm
3aJI€KUTH Bl
ne0iTy KOoBUi
Ta KIIIHIYHOTO
CTaHy:

[Tpn Tumi A: akTHBHE CHIOCTEPEKEHHS, KOHTPOJIb MPOX1THOCTI HASBHAX APEHAXIB.
VY 80 % BUMaaKiB 3aKPUBAETHCSI CAMOCTIHHO.

Tun B (Bucokuii ne6it > [100—200] Ma/m00y): 10siBa CHMITOMIB iHTOKCHKAIIIi,
nokanbHuH Oinb. Hemae o3nak neputoHity? — HI — JluBuMock Ha 1e0iT.

Tun C (MacMBHUH BUTIK + IIEPUTOHIT): 03HAKH PO3JIUTOTO IIEPUTOHITY,
HECIPOMOXKHICTh aHacTOMO3y. € 03Haku neputoHiTy? — TAK — Penmamaporomis,
caHarlisi, peBi3is aHaCTOMO3y.

|

Etam I1I: IlndepenuiiioBana mikyBajbHa TaKTHKA

Tum A: akTHBHE

3aKPHUBAETHCS
CaMOCTIWHO.

(oxpuTTs nedeKTy).

Tun B (Bucokwuii nedit >[100-200] mi1/mo0y):

CIIOCTEPEKEHHS, MOSIBa CUMIITOMIB 1HTOKCHKAIlil, JIOKAJIbHUI O1JIb. BHTIK + IIEPUTOHIT):
KOHTPOIIb MAJIOIHBA3VBHE PIIIEHHA: O3HAKH PO3IIUTOrO
MPOXITHOCTI * € mepeIko/ia BiITOKyY (CTEHO3, KaMiHb)? — MIEPUTOHITY,
HasIBHUX JPEHaXKiB. — EIICT + Exctpaxnis; Y4X/I. HECIIPOMOXKHICTh

VY 80 % Bumaaxis * € nedexr crinku npotoku? — CTEHTYBaHHS aHacToOMO3y.

* € ckymueHHs pinuHu? — [lyskmis mig Y3 /1.

Tun C (MacuBHUIA

Puc. 1. Onmumizosanuil aneopumm 0iaeHOCTHUYHO-TIKYBATbHOT MAKMUKU

Ipumimxu: ISGS - International Study Group of Liver Surgery,
Midcnapoorna docnioHuybKa epyna 3 Xipypeii neuinku.

V3
KT

— YIbmpaseykosa OiacHocmuxa,
— Komn tomepHua momoepais;

EIICT — enoockoniuna naninocginkmepomomis.
YYX][ — uepe3wKipHe uepe3neyinkose Xoaaneioopeny8anHs.
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B ocHOBY ajropuTMy HOKIIa/IeHO IPUHITAIT
MIPOAKTUBHOTO MOHITOPUHTY, 1€ KIIFOUOBUM
(dakTOopoM € He JuIe (GaKT HASBHOCTI )KOBYO-
BUTIKaHHS, a ¥ MBHJIKA CTpaTH(ikalis marfi-
€HTIB 32 PU3UKOM IPOTPECyBaHHS HECIPO-
MO>KHOCT1 O1UTIOAWTeCTUBHUX aHACTOMO3IB.
IIporioHOBaHa cTpareris nepeadaydaia 4iTky
eTamHICTh i}, o 6a3yBanack Ha iHTerparii
71a00paTOPHUX MapKePiB, Pe3yJIbTaTIB iIHCTPY-
MEHTAJbHOI Bi3yaii3amii Ta MaTeMaTH4YHO
obrpynToBaHoi 6asHOI oriHkH (IL-6 Risk Score).

Takuii TiIXig T03BOJISIB TpaHCHOPMYBATH
JIarHOCTUYHUH MPOILIEC 13 KOHCTATYHOUYOTO y
MIPOrHOCTUYHHMI, 3a0e31euyroun TuepeHITiHo-
BaHUI BHOIP MK IUHAMIYHUM CIIOCTEpE-
JKEHHSIM, MiHIIHBa3UBHUMH YTPYYaHHSIMH Ta
HEBIJIKJIaTHOIO PEJIAapOTOMIEI0 BXKE Y IEpIIi
[24-72] romunu micnsonepariiiiHoro mepioy.

[Tepmmii erart 3arporOHOBAHOTO ATITOPUTMY
Oa3yBaBCsl Ha 3MiHI KIIHIYHOI MapajurMu:
TICPEXO/Ii BiJ] TACHBHOI TAKTUKH «OYIKyBAHHS
JI0 aKTUBHOI paHHbOI Bepudikarii OimiapHoi
excrpasazaitii. [1pu mepiriit mosiBi ;KOBUHOTO
BMICTY B JPEHXHUX CUCTEMaXx iHII[IFOBaBCS
TIPOTOKOJ IArHOCTHYHOT O TTOIITYKY, 110 BKITFOUAB
HACTyMHI KomroneHTH. [lo-niepiire, mpoBoMBCs
eKCITpec-aHali3 JPEHAKHOTO EKCyAaTy Ha
PiBEHB 3arajbHOr0 OLTIPYOiHY. 3riIHO 3 KpHUTe-
pismu 1ISGS [5], 1iarHOCTUYHUM TTOPOTOM €
TPUpPa30Be MEPEBUILIEHHS KOHIIEHTpaIlii Oii-
pyOiHY B €KCyaaTi BITHOCHO MOTO CHPOBAT-
KOBOTO piBHs. Y pa3i MaCHBHOI eKCTpaBazarlii
BepudiKallis 3IIMCHIOBAIach HEBIIKIAIHO
(y mepuri [6-12] roauH), 110 A03BOJISAIO
BUTPATH Yac IS MPEBEHTUBHOI Teparrii Ta
3aro0IrTi PO3BUTKY HEKOHTPOJIBOBAHOTO TIEPH-
ToHiTy. [lo-npyre, MPOBOAMIIOCH TIPHUITIIHHE
ynpTpa3BykoBe nocuimkeHas (Y3/1) niisHku
orepatuBHOro BTpydaHHs. [IpiopureTHHM
3aBJaHHSAM OYyJ10 BUSIBJICHHS BUIBHOI piIUHU
a00 copMOBaHHX O1JIOM Y IiAIIECYIHKOBOMY
MIPOCTOPI, JIATepabHUX KaHAllaX Ta MaJoMy
ta3y. CBO€49acHa Bi3yasti3allis piIHHHAX CKYII-
4yeHb Oyia KPUTHYHOKO ISl BU3HAYSHHS 00CsTY
JIOKAJIBHOT arpecii »KoBYl Ta BUOOPY TOYOK
JUTSE MOKITUBOTO MYHKIIHHOTO JIPEHYBaHHS.
3acTOCyBaHHS JAHOTO KOMIUICKCY 3aXO/IIB Y
nepury 00y micis omeparii  J03BOJISIIO

00’€eKTHBI3YBaTH (DAaKT HECTIPOMOKHOCTI OLJTIO-
JITECTUBHOTO aHACTOMO3Y IIIE JIO TIOSBH PO3-
TOPHYTOI KJIIHIYHOI KapTHUHH, 1110 0Yy710 QyHza-
MCHTOM TSI TIOJIAJIBIIION CTPATH(IKALIIT ITAIIEHTIB.

[Ticnsa Bepudikarii ¢akry OimiapHOi eKc-
TpaBa3allii Ha APYroMy eTarli aIrOpUTMY IIPO-
BOJIWJIACh CTpaTH(iKallis MaIli€HTIB 3a CTyIe-
HEM TSDKKOCTI mporiecy. Bubip momanbiioi
cTparerii 6a3yBaBCs Ha IHTETPAJIbHIH OITIHIII
00’eMy ekcyparii (1e0iTy >KOBYl) Ta JUHAMIII
KJIIHIYHOTO CTaTycy XBoporo. Tak, CTyIiHb
A XapakTepu3yBaBCsl HI3bKUM PIBHEM CKCTpa-
Bazaitii (ne6it <100 mi/mo0y) mpu 30epeskeHHi
TIOBHOI KJIIHIYHOI cTabUThHOCTI marfienTa. Bin-
CYTHICTh NEPUTOHEATbHOI CUMITOMATHKU Ta
03HAK CHUCTEMHOI 3aIlaJIbHOI BIJIOBIAl J03BO-
T OOMEXHUTHCH JTUHAMIYHUM HATJISIOM.
Le#t Tun po31iHIOBaBCA SIK TPAH3UTOPHA HE-
CIIPOMOKHICTB, IO HE MOTpedyBajia 3MiHU
MIPOTOKOJTY BEICHHS Ta 3a3BUYail 3aBEpIITyBa-
JIacsl CAaMOCTIMHOIO FepPMETH3AIIIEF0 aHACTOMO3Y.

Cryninp B BepudikyBanack npu momip-
HOMY a00 BHICOKOMY piBHI €KCTpaBazarlil
(me6it [100-200] ma/mo0y) Ha Ti1i MaHi(ec-
Tarii JIOKaTbHOTO OOJIbOBOTO CHHAPOMY Ta
MOYaTKOBUX TPOSIBIB €HAOTEHHOI iIHTOKCHKAIII.
Jlanuii ctaH KopentoBaB 13 (OPMYBaHHSIM
00OMEKEeHHX PIIMHHUX CKYITYCHb Ta BUMAran
aKTUBHOI JIIKYBAJIbHOI KOPEKIIii, 30KpeMa ecKa-
mariii anTu0akTepialbHOI Teparii Ta 3aCToCy-
BaHHS MIHIIHBa3MBHUX METOIUK JICKOMITPECII.
Crymiap C xapakTepu3yBaBCsl MacHBHOIO
EKCTpaBa3alll€ro YKOBYI, IO CYIPOBOIKYBAJIACh
CTPIMKUM PO3BUTKOM KJIIHIYHOI KapTUHU
PO3JIUTOTO TIEPUTOHITY, OPraHHOT JUCHYHKITIT
Ta porpecyrovoi iHTokcukartii. L{ei cran OyB
MAaTOTCHETUYIHO 3yMOBJICHHIA TIOBHOKO HECITPO-
MOJKHICTIO OLTIOJIUTECTUBHOTO aHACTOMO3Y
Ta BUMaraB HeTaliHOI 3MIHM XIpYypridyHOi mapa-
JWMTMH — BUKOHAHHS HEBIIKJIATHOI perama-
poTOMii, caHaIlii 4epeBHOI MOPOKHUHHU Ta
PEKOHCTPYKIIii 30HU BUTOKY.

Ha 3axmrounomy etami anroputMmy BHOIp
TIKYBaIBbHOI CTparerii BU3HAYABCS CTYIEHEM
TSDKKOCTI €KCTpaBasallii, o JT03BOJISIIO peai-
3yBaTH MIPUHIIMII TePCOHI(DIKOBAHOI Xipypril
Ta MiHIMI3yBaTH PU3UKH I naiienrta. [Ipu
CTYTIEH1 A OCHOBHHUM HAIIPSIMKOM OYJI0 aKTHBHE
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JUHAMIYHE CIIOCTEPEKEHHS 3 aKI[EHTOM Ha
3a0e3MmeueHHl  aJIeKBAaTHOI ©KCIIO3UIii Ta
MIPOXITHOCTI BCTAHOBJICHUX 1HTpAOIIEPaIiiHO
IpeHaxHuX cucteM. Kopekilis MenukameH-
TO3HOI Teparii He MPOBOMIIACH, A TIKyBaJIbHUI
niporiec OyB CIPSIMOBaHMI HA CAMOCTIHY peria-
palliio Ta repMeTH3alliio JUITHKA aHACTOMO3Y
32 YMOB aJIeKBaTHOTO BiITOKY €KCY/aTy.
[Tpwu kiHigHO 3HauyIOMy BHTOKY Grade B
MPIOPUTET HAJABaBCS OpPraHo30epirarouyum
€H/IOCKOITIYHUM Ta MYHKIIHHUM METOIUKaM,
CHpsIMOBaHMM Ha JIIKB1J1a11i10 OiiapHOi rinep-
TEH31i Ta €BaKyallil0 eKCTPaBa3aTy: BUKOHAHHS
€HIOCKOIIYHOI peTPOrpaHOi XOJIaHT10MMaH-
kpearorpadii (EPXIII") i3 mamimocdinkre-
poromieto (ETICT) abo cTeHTYBaHHSM [JISTHKA
TIOIIKO/KEHHSI JIO3BOJISUIO PATUKATHLHO 3HU3HTH
BHYTPIITHHOIIPOTOKOBUI TUCK 1 CIIPSIMYBaTH
MOTIK >KOBYI (hi310JIOTIYHUM IIISIXOM, CTBO-
PIOIOYHM YMOBH JIJIS 3aKpUTTA HOpHIIi. Takox
OyJ10 MOKJTMBE 3aCTOCYBAHHSI YEPE3IIKIPHOT
yepes3nedinkoBoi xonanriorpadii (YUXI) i3
30BHIIIHIM 200 30BHIITHBO-BHYTPIIIHIM APEHY-
BaHHsIM. 32 HAIBHOCTI BiIMEYKOBAHHX PITMHHUX
CKYITYeHb BUKOHYBAJIOCH TYHKIIIIHE JIPCHY-
BaHHs MiJa yibTpacoHorpadiuaum abo KT-
KoHTposieM. KittouoBoro MeToro Oyiia TpaHc-
dopmarrisi HEKOHTPOJILOBAHOTO BHYTPIIIHBO-
YEpEeBHOTO BUTOKY B KEPOBaHY 30BHIIIHIO Oi-
JiapHy HOPULIFO 3 MOJAIBIIOKO 1 00IiTepariiero.

Bepudikaiis KpuTHYHOrO CTaHy IpHU
cryneni C OyJia npsMHM MOKa30M JI0 HEBII-
KJIQIHOT perarmapoToMii. Y Mexax po3poo-
JICHOTO aJTOPUTMY 3aMiCTh TPaAUI[IHHOIO
MIEPBUHHOTO 3allIMBaHHS JAe(EKTY, SIKE 9acTo
CYIPOBOKYBAIOCH PEIUIMBOM HECIIPOMOK-
HOCTI, HaMH OYJI0 BIIPOBAIPKEHO HACTYIIHI
TEXHIUHI pilIeHHs: POPMYBaHHS «KEPOBAHOT
HOpUII» a00 BUKOHAHHS PEaHaCTOMO3YBaHHSI
Ha KapkacHOMy T-TIOIiOHOMY ApeHaxi IS
3a0e3nedYeHHs CTa0lIbHOTO BIATOKY Ta 3aI1o-
OiraHHs CTPUKTYypaM; aKTHBHA acIiparis
(npeHyBaHHS TUISHKH BTPYYaHHS 3a JOIO-
MOTO0 PO3POOJIEHOTO MPUCTPOIO IS 030~
BaHOT'O HETAaTMBHOTO THCKY, IO 3a0e3medy-
BaJIO TIOCTIMHY €BaKyallito >KOBYi, 3MCHIIIY-
BaJIO JIOKaJbHY 3allalibHy 1HQLIBTpALo Ta
CHPUSIO MPUCKOPCHHIO aIe€3UBHUX TPO-
I[eCiB Y 30HI pEKOHCTPYKIIii). 3acTOCyBaHHS
TaKO1 €TAITHOCTI I03BOJISIIO YHUKHYTH HEBU-
IpaBJaHol XIPYpriuHoi arpecii mpu JErkKux
CTYNEHSX YCKJIAJIHCHHS Ta 3a0e3leunuTH
MaKCHMAJIbHO IIBUAKY CaHAII0 TPH KPH-
TUYHUX MOPYIIEHHSAX TePMETHUYHOCTI O1Ti0-
JTUTECTUBHOTO TPAKTY.

XapakTep BUKOHAHUX NIEPBUHHUX OTEpa-
TUBHHUX YTPYYaHb Ta YacTOTa BUHUKHCHHS
HecrpoMoKHOCTI mBiB B/IA y xBopux mij-
TPYIU TIOPIBHSHHS Ta OCHOBHOI HaBeICHI
y mabnuysx 1 ta 2.

Tabauysa 1. Xapaxmep onepayiti y x60pux,
V AKUX GUHUKIIA eKCMPABA3aYis o8yl nicis onepayii (nioepyna nopieHsHHs;)

Hazsa omepaTuBHOTO BTpYy4YaHHS KinbkicTh BUNaaKiB
3 eKCTpaBa3alli€ro KOBYI
Yceboro Manu %
EKCTpaBa3allio
[lankpearonyoieHaIbHA PE3EKITis 24 11 45,80
I'enatiko€roHOCTOMISA 22 3 13,60
Xo01e10X01y0ICHOCTOMIs 3 1 33,30
Bi-renarikoeronocTomist 2 2 100,00
Tpu-renatikoeroHOCTOMIs 2 1 50,00
X0J1€10X0/1yOIEHOCTOMIsI —> T€NATIKOEIOHOCTOMIsI 4 1 25,00
[enaTikOEIOHOCTOMIst — Pe-TeNaTiKOEIOHOCTOMIsI 10 4 40,00
Bi-renaTiko€l0HOCTOMist — 0i-renaTiKOCFOHOCTOMist 2 1 50,00
TpH-TrenaTikoCFOHOCTOMISt —> TPU-TENATIKOCIOHOCTOMIs 2 1 50,00
Ycporo xBopux 67 25 40,98
3 HUX TOMEPIIO 4 6,00

Hpumimka: cmpinkoio (—) no3uaveni aHacmomosu, aKi Oyaiu HAKIAO0eHi NIC HCOBHUOBUMOKIE.
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Tabnuys 2. Xapaxmep onepayiii y X60pux,
Y AKUX UHUKIIA eKCMPABA3ayis Hcosuyi nicis onepayii (0CHO8Ha nioepyna)

KinpKicTh BUITaJIKiB 3 €KCTpaBa3alli€to )KOBU1
Ha3sBa ormepaTHBHOTO BTPyYaHHS :

Ycworo | Manu ekcTpaBaszarito %
[Nankpearonyo/ieHaJIbHA PE3EKITis 35 15 42,90
X0JIeI0X0Iy0ICHOCTOMIS 3 0 0,00
I'enartikoeroHOCTOMIA 8 3 37,50
I'enaTiko€roHOCTOMISI —> Gi-renaTiko€lOHOCTOMIs 2 2 100,00
Bi-renarikoeroHocTOMIS 3 2 66,70
Bi-renaTiko€roHOCTOMisI —> 0i-renaTiKOEIOHOCTOMIS 1 1 100,00
X 0JICITUCTOCHTEPOCTOMIS 1 0 0,00
¥Ycporo xBopux 53 23 43,40
3 HHUX OMEPIIO 0 0,00

IHpumimka: cmpinkoio (—) nosHaweni anacmomosu, sKi 6yiu HAKIAOEHT NICs JHCOGUOBUNOKIG

Hamu 6yno gocnimkeno 13 mapamerpis,
1110, Ha HAIII TIOTJIsIT, MOTJIH BIUIMBATH HA MOX-
JIMBICTH PO3BUTKY HemocTaTHOCTI 1BiB B/IA:
HasBHICTh THIMHOTO XOJIAHTITY, HasBHICTBH
3T0SIKICHOT ITYXJIMHH, PEPEKOHCTPYKIIisl, BUKO-
HaHHS TOTICPEIHBOTO JPEHYBAaHHS, BHCOKI
crpuktypH (3a Bismuth > IT), xBopi 3i cTynieHem
BUCH@KEHHS (haroluTapHOl JaHKH IMyHITETY

(xoedimieHT (aromuTapHOi CIPOMOKHOCTI
(Kgc < 3), Bupaxene OGaktepiaabHe 3a0py/I-
HEHHsI JKOBUOBHBITHOI CHCTEMH (KIJIBKICTh
KonoHieyTBOprorounx ouanIp (KKO) > 10%),
Croci0 BUKITFOUCHHS KUIIKH (3a BpayHoMm, abo
3a Py), TpUBAIICTh CTPUKTYPH 1 XOJAHTITY,
BIK XBOPHX, & TaKOX Cy0 €KTHBHA OI[IHKA
Xipypra cKJIaJHOCTi onepauii (maoz. 3).

Tabnuys 3. @axmopu puzuxy Hedocmamuocmi wigie bJ{A y epynu nopiemsinmsi
ma ix 3Hauywicms y baniax

3araigbHa KinbkicTs Biacorok
Neo ITapameTp, KUTBKICTh BHUIIAJKIB BumankiB | KinpkicTs
3/ 0 JOCHIJIKYETHCS BHUIIAJIKIB | HEOCTATHOCTI | HEOCTATHOCTI | 0OaliB
(xBopi/n=67) | mBiB BJA miBiB BJIA

1 |HasiBHiCTb THIHHOIO XOMaHriTY! 38 12 31,60 3

2 |Tlokasuuk KKO >10° 43 13 30,20 3

3 |Kyc parommrozy <3 41 14 34,10 3

4 |HasBHIiCTb 370SKICHOI Ty XJIMHA® 39 9 23,10 3

5 |PepexoHcTpyKIis 18 7 38,90 4
BI/IKOHaHHi'[ MOTIEPE/IHBOTO IPEHYBAHH5 47 12 2530 3

6 [’KOBUOBHMBIIHHX IUIIXiB
be3 nonepeaHyoro apeHyBaHHS 26 10 38,50 4

7 |Bucoki crpuktypu (3a Bismuth > 1I) 22 10 45,50 5

8 Crioci6 BukroueHHs (3a BpayHom)? 17 5 29,40 3
Croci6 BuknrodeHns (3a Py)? 13 2 15,40 2
TpuBaiicts xomnanrity a0 1 mic 15 1 6,70 1

9 T.pnBamcn,. CTPUKTYPH 1 XONAHTITY 29 6 2730 3
oinpmie 1 mic, ane meHmre 1 poky
TpuBaiicTs xonanrity Oinbire 1 poxy 18 5 27,80 3
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3aranbHa Kinpkictp Bincotok
No [Tapamertp, KIUJIBKICTb BHIIAJIKiB Bunankis | Kinbkicts
3/1 IO JOCIIJIKYETHCS BUIAJKIB |HEIOCTATHOCTI | HEJOCTATHOCTI| OaiB
(xBopi/n=67) | mBiB BJIA mBiB BJIA
10 Bik xBopux 10 60 pokiB 38 11 28,90 3
Bik xBopux 60 i 6ijbie pokiB 35 11 31,40 3
PiBens OinipyOiHy cHpOBaTKH 42 10 23.80 2
11 ;:[9 100 M.KI\./IOJ'IL./J'I
P}BCHB OLTipyOiHy TUTa3MHU 31 12 38,70 4
oinbiie 100 MKMOJTB/NT
KinbkicTh anp0OyMiHy I1a3Mu 40 16 40,00 4
1p [HIKHC 32 30 r/n
PiBenp anpOymiHy TUTa3MH 33 6 18.20 2
30 /1 i Gisbie '
Ouirka xipypra mono 55 13 23,60 2
13 |«cxanHocti onepanii
Ouinka xipypra 22 9 40,90 4
«Iy’Ke CKIIaTHOT omepariin

Ipumimka: * —y 6cix onkonoziunux X60pux KiHiuHO A6UWA XONAH2INY He OV GUPAJICEHUMU,
HA BIOMIHY 610 HEOHKONO2IYHUX XBOPUX;
2 — 0ns 6UNAOKI6 NPU NEPEUHHOMY PEKOHCMPYKMUGHOMY 6MPYUaHHi.

Coit BiI3BHAYUTH, IO Yy KOKHOTO 3 67 XBO-
pUX TPYNH TOPIBHSHHS 3YCTPIYAIUCh YCi
13 mapamerpiB MPOrHO3y, IO JIOCIIIKYBAJIKCh,
BHNAIKIB HemocTtaTHocTi mBiB BJIA Oyio
40,98 %, neranpHicTh — 6 % (4 XBOPHX).
Ha puc. 2 HaBeieHO IPOTHOCTHYHY MO/IEIb
3aJICKHOCTI PU3UKY WMOBIPHOCTI HEJOCTAT-
HocTi BJIA Big cymu 6aiiB.

2
100,0

15 banis
85,2%
e

@
.
°

10 6anis
62,2

Hu3bkuit pu3nk (<20 %)

MomipHuiA pusmk (20-40 %)

Bucokunii pu3unk (40-60 %)

Ayxe Bucokui pu3nk (>60 %)
~—— [pOrHO30BaHNA PU3NK

7.5 10.0 12,5 15,0 17.5 20,0

Cyma 6anis akTopis pu3uky

2.5 5.0

0,0

MporHo308aHNA PU3NK HEAOCTATHOCTI WBIB (

Puc. 2. [Ipoenocmuyna mooens 3a1eicHoCmi
pusuxy timosiprnocmi Hedocmamuocmi bB/[A
8I0 cymu 6anis.

[Mankpearomyonerexromis (orepartist Whipple)
Oyna BHKOHaHa 58 mamieHTaM 000X TpYII.
[ToxazanusmMu Oynu pe3ekTadenbHi Ta Mo-
TPaHUYHO Pe3eKTA0CIbHI ITyXJIMHN TOJTOBKH
I ITUTYHKOBOT 3aJ1031 0€3 BiIajIcHUX MeTa-
CTa3iB, PaK BEJIMKOT'O JYOJCHATBHOTO COCOYKA
0e3 1HBa3ii B Cy/IMHHI CTPYKTYPH, BIJICYTHICTb
IHBa3ll y BEPXHIO ME3CHTEPIaIbHY apTepiro,
HeaiaqyHuil  CTOBOYp; TIICEBIOTYMOPO3HUM

MaHKpeaTuT (Yepe3 HEMOXKIUBICTh BUKIIIO-
YUTH paK Ta HASIBHICTh YCKJIAJHCHB).
[Tepenonepartiiina miAroTOBKa BKIFOYAJa
HEeO0aJI' FOBaHTHY XiMioTepariro y 17 maiieHTiB
rpymu b, ski orpumyBamu FOLFIRINOX
npoTsrom [2—4] micsiiB mpu MOrpaHUYHO
pe3eKTabeIbHUX MyXJINHAX.
[Tepenonepariiine OimiapHe IpeHYBaHHS
Oyiio BukoHaHo 76 mamientam (63,3 %) Bix
3arajgbHO1 BUOIPKH 3 pIBHEM 3arajabHOTro O1Ii-
py6iny >200 MxMomw/1 (a00 >150 MrMomb/1
3a HasIBHOCTI XOJIAHTITY) — €HJOCKOIIYHE O1Ti-
apHe cTenTyBaHus (tuactrkoswii crent 10 Fr);
CepeHs TPUBATICTD JIPESHYBAHHS CTAHOBHJIA
[14+6] nmHiB 1O 3HWXKEHHS OUTIpyOiHY Ha
[30-40] % crangapTH30BaHOrO 00’ €MY IEUIHKH
a06o >50 % npwm xonecrasi/pioposzi. YUXT
Bukonana 5 mamientam (100 %) rpynu b
3 MPUBOJY TEeMaTOETIONIPHOI XOJaHTi0-
kapruHomu. [Iporieaypa momsirana y IpeHy-
BaHHI KOHTpaIaTepaIbHOI YaCTKHU MEUIHKH JUIS
JeKoMIIpecii Ta cTuMyJsiii rimeprpodii. Tpu-
BaIICTh APEHYBaHHs cTaHOBUJIA [21+8] 1HIB,
ITICJISL YOro PiBeHb OLTIPYOIHY 3HH3HBCS MEHIII
HiK Ha 35 % Big moyaTkoBoro. ['enaTikoeroHo-
CTOMisI Ha 130JIbOBaHii 1metJi 3a Py BukoHana
5 nmamienram. [TaHkpeaTomyoneHaIbHA PE3CKITIS
IIPU XPOHIYHOMY TAHKPEATHTI BHKOHYBAIaCh
3a HasIBHOCTI (hiOpO3HO-/IereHepaTuBHUX 3MiH
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I IIDTYHKOBOI 3aJ103H, YCKJIQIHCHUX MEXaHi4-
HOIO JKOBTSHHUIICIO (CTIMKE ITiIBUIIICHHS PIBHS
3aranbHOro OuUTipyoiny moHag 100 MKMOJIB/I
TPHUBAJIICTIO OLIbIIE 4 THXKHIB), TyOICHATHLHIM
CTEHO30M 13 MOPYIICHHIM eBakyarii (mi-
TBEPKEHUM CHJIOCKOIIEI0 Ta KOHTPACTHUM
JIOCTIIPKSHHSIM ) Ta/a00 MTOPTAIILHOKO TIepTeH-
31€10, @ TAKOXK MIPH HEMOYKIIMBOCT] BUKITFOUCHHS
3nosKicHOI myxnuau (3a ganumu KT, MPT).
[Tepenonepariiiina miaroToBKa BKJIIOYaIa
€HJ/IOCKOITIYHE OlTiapHe CTEHTYBaHHS (IIJIaCTH-
koBuii crent 10 Fr) mst mexoMmpecii )KOBYHUX
HUIAXIB; CEpeIHs TPUBATIICTh JAPECHYBAHHS
cranoBua [ 18+9] mHIB 10 MOMEHTY 3HMYKECHHS
piBHs OLTIpYyOiHY, a TAKOXK KOPEKIIiIO TiIo-
rimikemii Ta gedinuty Bitaminis (K, D, B12).
I'emarikoeronoanacromo3 (I'€A) y pizHUX
Mo (IKAIIIIX BAKOHAHO 32 XBOPUM, 30KpeMa:
OJIHOPSITHUI aHACTOMO3 0€3 cTeHTa — 24 marti-
enTaM (75 %); i3 30BHILIHIM CTEHTOM — 8 XBOpHM
(25 %) — pu po3IIMpPEHHI IPOTOKK HOHAT 12 MM
a00 «M'SIKiiD» KOHCUCTCHITII ITSUIHKH (T IBUIICHHI
py3HK BUTOKY). Cy/IMHHA PE3EKIIisl Ta PEKOHCT-
pyKiist BuKoHaHi 6 martienTam (18,8 %) 3 komrpe-
ciero ab0 YaCTKOBUM TPOMOO30M BOPITHOI/BEpX-
HBOI OpH>KOBOT BEHH (KJIIMHOMO/IIOHA PE3SKITis 3
niepBUHHIM I11BoM HuTKamu 5,0 abo 6,0 rpornen).
I{ucToeroHOCTOMIS 3 TEMATIKOEIOHOAHACTO-
MO30M 13 TIPUBOJTY TCEBAOKICT IMIIUTYHKOBOT
3aJI031 3 MEXaHIYHOIO YKOBTSIHHUIICIO, SIK1 CITPU-
YMHUJIF KOMITPECIIO 3arajlbHOI YKOBYHOI ITPOTOKH,
BukoHaHa 6 (15,8 %) mamientam rpymu A.
[TokazanHsiMu 70 omeparii Oynaud BeHKI
TICEBAOKICTH TOJIIBKH I1IIUTYHKOBOI 3a71031
(miameTp >8 cM) 3 MEXaHIYHOO KOBTSHHIICIO,
3piii kictu (>6 THKHIB BiJ IOYATKy IAaHKpea-
TUTY) 3 IIBHOIO (hiOPO3HOIO KAICYIIOKO.
2KOBYOBHTIK B IiC/IIONICpaIliTHOMY TIEp10Ii
JIIarHOCTYBAJIM 32 HACTYITHUMH KPUTEPISIMHU:
1) maboparopuuii kpurepiii (ISGLS) — rpa-
JIEHT OLTIpYOiHy JIpeHak/CHpOoBaTKa IMOHA 3
Ha 3-TI0 Ticlgonepariiny 100y abo mi3Hille;
2) KJIiHIYHI KpUTEPil: 30BHIMIHS KOBYHA
HOpHUIA (BUIUICHHS JXOBYI 4Yepe3 JIpeHaK
abo micnsonepaliifny pany) o0'eMoM TTOHA/T
50 Mi1/100y TipoTSIroM Oltbiiie Hixk 3 110 MOCIIITh
(mouuHarouun 3 3-1 micisonepaiiHoi J00H);
HasBHICTH Oumiomu 3a manumu Y 3JI/KT
(piIMHHE CKYITYEHHS 3 O3HAKaMHM >KOBYi);

3) iHCTpyMeHTalIbHI KPUTEPIi: eKcTpaBa-
3anisg kouTpacty nig yac EPXIIT, YUXT'.

Yac BUHUKHEHHS )KOBYOBHTOKY Y IAI[IEHTIB
ocHoBHOI rpynu (N=23): paunii (<7 nHiB) —
19 marientis (82,6 %), mizwiii ([7—30] auiB) —
4 xBopux (17,4 %).

AHaJti3 CTpYKTYpH JDKepelT OLTiapHOi eKcTpa-
Bazallii B OCHOBHIM rpymi (N=23) npoIeMOHCT-
PYyBaB HACTYITHUI PO3IOILL: HECIIPOMOXKHICTh
reraTikKOEI0HOAaHACTOMO3Y — 16 TmaIieHTiB
(69,6 %), HECTIPOMOYKHICTH TAHKPEATHKOCIOHO-
AHACTOMO3Yy 13 CYIIyTHIM JKOBYOBUTOKOM —
4 xsopux (17,4 %), BUTIK 13 JPIOHMX KOBYHMX
MIPOTOKIB HA TIOBEPXHI 3pi3y MEUiHKK — 1 TartieHT
(4,3 %), HECTIPOMOXKHICTD X0JIEI0X0AYO0ICHO-
aHactomo3y — 1 xBopuii (4,3 %), abeppaHTHi
»KOBYHI 1IpoToKu — 1 maient (4,3 %).

Ha ocHoBi pe3ynbrariB Oaratodakrtop-
HOT'O JIOTICTUYHOIO PErpeciiHOro aHaizy,
HaMH OYJI0 PO3pOOJICHO MPOrHOCTHYHY MOJIEIb
1 MoOYyI0BaHO BIIMIOBIIHY CUTMOIIAILHY KPUBY
HWMOBIPHOCTI IOTpeOH y HOBTOPHOMY OIIepa-
TUBHOMY BTpY4YaHHI (peonepartii). s npak-
TUYHOTO 3aCTOCYBAHHS MOJIE B KIIHIYHUX
YMOBaX BHJILJICHO TPHY CTPATET1YH1 30HHU ITPHIA-
HATTS pilieHb: depBoHa 30Ha (p>70 %) —
BHCOKHH PH3HK, 1110 TIOTpeOYBaB HEBIIKIIaTHOT
pelanapoToMii; )KOBTa 30HA — CEPETHIN PU3HK,
10 OyB TIOKa3aHHAM JI0 MIHIIHBa3UBHUX 1HTEP-
BEHIIIMHUX yTPYyYaHb; 3eJICHA 30Ha — HU3bKHI
PH3UK, 10 JTO3BOJISIB JIOTPUMYBATUCS KOHCEpBa-
THUBHOT TAKTUKH TIiJ] TIOCHJICHUM MOHITOPHHTOM.

Amnami3 Bigpizaux Touok (cut-off points)
JI03BOJIMB BCTAHOBUTHU OINTHMAJIbHI ITOPOTH
kinacudikarii. [Toporose 3Hauenns 70 % [z=~0,85]
JIEMOHCTPYBAJIO 30aTaHCOBAHICTh MI’K XHOHO-
MTO3UTUBHUMH Ta XUOHOHETATHBHUMHU PE3YJIhb-
taramu. [loka3HUKH IarHOCTUYHOI €(hEeKTHB-
HOCTI CTaHOBHJIN: 4yTJIMBiCTh — 89,3 %, crie-
nugigaicth — 85,7 %, MpOrHoCTUYHA IIHHICTh
mo3utuBHOTO pesyabTary (PPV) — 95,3 %,
ueraruBHoro (NPV) — 72,0 %. 3araibHa TOUHICTE
MoJIeIi TIpH JaHoMy Topo3i ckianaia 88,0 %,
IIpY IbOMY BiJHOIICHHS ITPaBAONOII0HOCTI
(LR+) csramo 6,24, a mus LR ckmano 0,1.
AnsrepHaruBHuii mopir 80 % [z~1,39] xapak-
TEpU3yBaBCS IIIBHUIICHHIM CHEIU(ITHOCTI
110 92,9 % ta PPV 1o 97,4 % npu odikyBaHOMY
3HIKEHH] 9yTIMBOCT 110 82,6 % ta NPV 1o
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68,4 %. SIkicTh IMArOHKA MOJICII ITiATBEpIKEHA
tectoM 3rogu Hosmer-Lemeshow (y*=6,42
(df=8); p=0,60), 1110 CBIAUYMIIO IIPO BiZCYTHICTH
CTaTHCTUYHO 3HAYYIIHX PO30IKHOCTEH MIiX
IIPOrHO30BAHMMH Ta PEAbHUMHU JIaHHUMHU.
Kani6pysansumii rpadix (calibration plot)
JIEMOHCTPYBAB BUCOKY Y3TOJKCHICTh OYiKY-
BaHUX PE3YJIBTATIB 31 CIOCTEPEIKYBAHUMHU:
koegimient Haxmy (calibration slope) ckias
npuban3Ho 0,99; a Binbuuii wien (intercept)
ckiiaB mpuOm3HO -0,01. [{1s oLiHKK CTIMKOCTI
MOJEII MPOBEACHO BHYTPIIIHIO BaIiJaIliio
MeTonoM Oyrerpern-aHami3sy (bootstrap, 1000 ire-
pamiif). Cxopurosanuii Ha 3mimenns (bias-
corrected) mokasuuk ot mig ROC-kpuBoro
(AUC) ckias 0,94, TTokaszuuk onrumizmy (Opti-
mism) 3adikcoBaHO Ha PiBHI CKJIaB IPUOJIM3HO
0,02, a Bamigamiitamii Haxui (calibration slope)
ckimaB 0,96. OrpumaHi maHi CBITYWIM IIPO
MiHimManbHe niepenasuanss (overfitting) moneni
Ta 11 BUCOKY ITPOrHOCTUYHY 3/IaTHICTb.

V 3eneHil 30H1 KITIHIYHANA aJITOPUTM IIPHI-
HSTTS PillICHb JIEMOHCTPYBAB KPOK 332 KPOKOM

IIPOIIEC BiJl BUMIPFOBAHHS ITOKA3HUKIB Ha TPETIi
micisonepariinnii nens (ITOJ1 3) uepes pos-
paxyHOK Z Ta P (reop) 1o npu3sHauYeHHs TAKTUKH
3aJIe)KHO BIJI 30HU py3UKY. KimiHIYHMI anroputm
MPUAHATTS PillICHb HABEJIEHO Ha puc. 3.

3acTOCYBaHHS I[bOTO AITOPUTMY JI03BOJISIIO
CTaHJAPTU3YBATH ITiIX1]] T SMEHIIIUTH CY0 €K-
TUBHICTb KIIIHIYHHX PILICHb IIPH YKOBYOBUTOKY.

I3 23 marieHTiB OCHOBHEX Iiarpym 11 Oymu
KJIacH(IKOBaHI K TaKi, III0 MAIOTh BUTIK YKOBYI1
CTymeHs A, Ta JIKYBaIUCS 3a JOIIOMOTOKO
KOHCEPBATUBHUX METO/IB (4 marjieHTH) Ta rnep-
KYTaHHOTO JPEHAXy YEPEBHOI MOPOKHUHU
(TTTYIT) mix xorrpoaem Y31 (7 mamieHTiB).

[Ile 9 narieHTiB OCHOBHUX MIArpyn OyIu
KiacH(pikoBaHi SIK TaKi, III0 MalOTh BUTIK JKOBUYI
crynens B. YciM namientam 3i crynenem B
OYJIO IMPOBEICHO TIEPKyTaHHE TPAHCIICYIHKOBE
npenyBaHHs koBYHMX NUsaxiB (ITYJK); mBom
3 HHX JIOJIATKOBO OYJI0 MPOBEICHO ITPOLICTYPY
ITJIUII. Tpu mamientu Oyiau kiacugpikoBaHi
SIK Taki, 110 MalOTh BUTIK 0BYi cryreHs C,
iM Oyna mpoBeJieHa peslanapoToMisl.

moJj 3: BAMIPIOBAHHS ITOKA3HUKIB
Kg, IL-6, niametp mpoTokH, 61ipy0iH

< >

PO3PAXYHOK Z-score
z=-8,24+1,18 Kg + 0,82 IL-6 + 0,64 D + 0,52 Bill

< >

HMOBIPHICTH PEOITEPAIIII
P (reop)=1/(1 +e”"(-2)

< =

3EJIEHA 30HA
P (reop) <35 %

1) KoHCEpBaTHBHE
CIIOCTEPEIKEHHS
2) moniTopuHr Kg, 1L-6

< =

7KOBTA 30HA
P reop = [35-70] %

MiHiiHBa3UBHA IHTEPBEHIIiSL:
— €HJ0CKOITIYHA PETPOrpaHa
XOJIaHTioma"kpearorpadist abo

—

YEPBOHA 30HA
P (reop) >70 %

YpreHTHa penanaporomis,
CaHarlis Ta PeKOHCTPYKIIiS
’KOBYOBHUBIJHHX HIIAXIB

— MEepKyTaHHE TPAHCIIEUiHKOBE
JIPEHYBaHHS )KOBUHUX IUIAXIB

Puc. 3. Kniniunuii ancopumm nputinamms piulensb npu 34co8408UMOKY.

Hpumimxu: [10/] 3
Z (Z-score) — cmanoapmuszayisi;
Kg — epadienm 6inipyoiny,
IL-6 — iHmepaelKin-6;
P (reop) - itmosipnicms peonepayi.

— mpems nicisionepayiiuna 006a;
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ITix yac mpouemypu ITHJDK ycim kaHmpmaTam
OyJ10 TIPOBEICHO MEPKYTaHHY TPAHCIICUIHKOBY
XOJaHriorpadiro U1 OLIHKA aHATOMIl JKOBYHUX
IUISIX1B, BU3HAYECHHS MICIISI BATOKY Ta BUOOPY
HaWOUIBII IMAXOIAIION0 METOTY JIIKYBaHHS.
SIkmio BUTIK 30epiraBcs, MPOBOIUIINCS JI0-
JIATKOBI JIiKyBanbHi 3axoau y Bursyal [T JUIT
y 3B’SI3KY 3 JOJIaTKOBUM YTBOPEHHSM O1L110MHU.

EdexTuBHICTh JiIKyBaHHS OIIHIOBAJIHM 3a
TaKUMU TTapaMeTpaMH:

— texHiuHui ycnix (TVY), mo Bu3HauaBcs
SIK CIIPOMOYKHICTB YCITIIIIHO BUKOHATH 1HTEP-
BEHIIIHY MPOIEAYPY;

— xminiyHa eextuBHIicTh (KE), 1m0 Bu3Ha-
Yajach SK 3/JaTHICTh 3yIIMHUTH BHUTIK. BoHa
JonatkoBo noausiiack Ha niepsuHHy KE (IIKE),
KOJIM BUTIK OyJIO BHIIPABJICHO BXKE IIICIIS
niepioi nponenaypu, Ta BropuaHy KE (BKE),
koimu s ycyHenHss BEB Oyna HeoOximHa
JonatkoBa npouenypa (Hampukiam, ITUIT).
3aranpHa KE (3KE) Oyma mocsarnyra, koim
BHUTIK OyJIO KOHTPOJIbOBAHO 3a JOIIOMOTOI0
oaHi€el a00 KUTBKOX MPOLEayp.

Vcim 11 namientam 3i crynenem A Oyno
npoBeneno nepsunue [IJIUII. ITKE xoncep-
BaTHBHOTO JIiKyBaHHs Ta nepBuHHOro IT/TUIT
cranoBuB 81,8 %, ockineku 9 3 11 naricHTiB
He moTpeOyBald JOJATKOBOTO JIIKYBaHHS.
OnmHak y TphOX BHMAJKaX BHUTOKH >KOBYI
CTyIeHs A Ti3HIIIe TepeKIacuiKOBaHO 10
crynens B rta mpomikoBano: pe-ITJJUII
(2 Bumaakwm) ta pe-ITYJPK (1 Bumamox).
Yacrora 3arocass BuTokis cradosria 100,0 %,
OCKLTBKH KIHIIEBOI METH OYJI0 JOCSTHYTO Y BCIX
MaIi€HTIB, SKI TMEepPEeHeCIn IHTePBEHIlINHI
npoueaypu. He Oyno kogHHUX cepro3HUX
YCKIIaIHCHB, 0€310CEPEIHBO OB’ A3aHUX 13
IHTEPBEHIIMHUMH PadiOJIOTIYHUMH ITPOIIC-
nypamu. He3HadH1 ycKIIagHEeHHS, TakKi K
JIMXOMaHKa, OiJ1b, KPOBOTEYA 3 TOYKH JIOCTYITY
Ta TIEPUKATETEPHUIN BUTIK, CIIOCTEPITraIucCs
y 6311 (54,5 %) martienTis. 30kpeMa, y 3 XBOpHX
criocTepirajacst IuxomMaHka, y 1 marmiedra —
KpOBOTEYa 3 TOUKH J0CTyny, 1 XBopuii ckap-
JKUBCS Ha OUTb Ta B 1 marrienTa crocTepiraBcst
MePUKATETEPHUI BUTIK.

Ycim xBopuM i3 crynieHem B (n=9) Oyio
npoBeaeHo nepkyranHe [TYJK; 3 i3 Hux mo-
JaTKoBO Oyito mpoBeaeHo npouexypy [IJIUIT.

[Tizaime pe-ITJUIl Oyno BukoHaHo 2 Ta
pe-ITYJDK — 1 xBopomy. TexHiuHUN ycmix
ITYDK 6yB mocsrayruii y 8 3 11 (3 3 11 nepe-
kBamiikosani 3i crymens A) (72,7 %) mari-
enris: 3/4 (83,3 %) 1 MPOCTHX BUTOKIB Ta
5/7 (71,4 %) ms cknagaux Butokis (p=0,012).
JIBoe xBopux (18,2 %) Oynu Bummcani 3i
CTaIllOHapy 3 JpEeHaXKaMHu.

VYcknagaeHHs (JIMXOMaHKa, O11b, KPOBO-
T€Ya 3 TOYKH JOCTYNY Ta MEePUKATCTCPHUN
BUTIK) BUHHKJIU Y 4 13 9 maIieHTiB 31 CTYyIIe-
ueMm B (44,4 %) . Bokpema, y 3 XBOpHUX CIIOCTE-
piranacs TMX0oMaHKa i y 1 XBOpOro — KpoBo-
TeYa 3 TOYKH JIOCTYITy. Taki cami yCKJIaTHeHHS
(;m1xomaHKa, OLTb, KPOBOTEYA 3 TOUKH JOCTYITY,
MePUKATCTCPHUI BUTIK) BUHUKIN Y 4 3 11 ma-
mienTiB 3i crynenem A (36,4 %) , 30kpema:
y 134 (25 %) npu mpocTUX BUTOKAxX Tay 3
i3 7 (42,9 %) npu cxnagamx BuTokax (p=0,082).
JpeHaxx 30epiraBcsi y XBOPHUX 31 CTyIECHIMU A
ta By cepenabomy 23,7 s (Big 14 no 38 mHiB).
TpuBaiicte nepeOyBaHHS B JIIKapHI IICIIS
npoueaypu craHoBuia Big 17 mo 41 gus
(y cepequbomy 19,5 nust). CMepTeIbHUX BH-
TMAJKIB, IOB'SI3aHMX 13 IIPOLIEIypaMH, He OyII0.

TakuM YMHOM, BUTIKAHHS JKOBUYI CTYIICHS A
Majio abo B3araji He BILUTMBAJIO HA KIIHIYHE
BEJICHHS TAI€HTIB, OCKUIBKA BOHO IPOXO-
JIAJIO CITIOHTAHHO, 1HAKIIe HOTo MOYKHA OYIi10
KOHTPOJTIOBATH 3a IOIIOMOT'0I0 BHYTPILIHBO-
YEepPEBHOTO JIPCHAXKY, BCTAHOBJICHOTO TT1JT 4ac
XIpYprig4HOTO BTpy4YaHHs abo TiJ] 4ac OKPEMOTO
CCAHCY PaJIlOJIOTIYHOTO BTPYYAHHS, 31 CTINKHM
3MEHIIICHHSIM 00’ €MY PiJTUHH, ITI0 JPSHYBAJIACh,
Ta KOHIIeHTparlii OutipyOiny B pimuHi. [lonar-
KOBI JIIarHOCTUYHI 200 TepaneBTUYHI BTPY-
YaHHS 3a3BHYai HE OYyJIM IMOTPIOHI.

VYV BumaaKy BUTOKY >KOBYi cTyreHs B 3a-
CTOCOBYBAJIM 1HTEPBEHITIMHI PaJioIOTIdHI Ta
€HJIOCKOITIYHI IIPOIICTyPH Y TIOEAHAHHI 3 aHTH-
6iotukoTepartiero. OCHOBHOIO METOIO BTPyYaHb
OyJI0 CTBOPEHHS CHCTEMH HHU3BKOT'O THUCKY
B KOBYHHX IUTSIXaX IIIIXOM TTepeHAIPaBIICHHST
IOTOKY JKOBYl 3 MicIsg AedeKTy B YKOBUHI
MIPOTOKH Ta JBAHAIATUIIATY KUIIKY (Y BCIX
XBOPHX IIi€l KoroptH). L{i mporeaypu Takox
MOXYTb OyTH BUKOPHCTaHI SIK «MOCTOBA Te-
pamishy 11 cTablTizalii CTaHy malieHTa epe
OTIEpaITi€l0 y BUTIAJKY BUTOKY >k0BYi cTyreHs C.
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VY Bunaaxy BUTOKY koBui crynens C (n=3)
MIPOBOWJIM PENanapoTOMit0, CaHaIlilo Ta JIpe-
HYBaHHS YEPEBHOI IOPOKHUHHM. Y CIM XBOPHUM
BHKOHAHO PEKOHCTPYKIIIFO OLTI0AUISCTUBHOTO
anactomo3y (B/IA) i3 30BHIIIHIM JpeHyBaHHAM
OLIiapHOI CHUCTEMH, a JI0 AUISHKH BUTOKY
Ta PEKOHCTPYKINi IMiJBEICHO APCHAX IS
aKTHBHOI acmiparllii 3a JIOOMOT0K TpHaM-
MYJIbHOI CUCTEMH.

Jpenaxi 30epiraaucs y MamieHTiB 31 CTyIe-
HeM C y cepemapomy 19,3 mast (Bix 14 1o 26 HiB).

IlepeOyBanHs B JIIKapHI HICIIA IPOLIECAYPH
KoJMBaiocs Big 15 1o 28 mHiB, y cepeIHpOMY
21,3 gui. Y 2-X XBOpHX IIICIIS oneparlii cro-
cTepiraiach ITHEBMOHIS, Y BCIX 3-X — HATHOEHHS
MiCIISIONEPaIiiHOl paHu, IO IOTPeOyBayo
MIPOBE/ICHHS JI0JJaTKOBHX KOHCEPBAaTHUBHUX
MeTOIB JIiKyBaHHs. CMepTeIbHUX BUIIAIKIB,
OB’ SI3aHMX 13 peornepalisaiMu, He OYIIo.

Bigomo, 110 BUTIK JKOBYi € IOIIUPEHUM
MiCAsSONepaiiHuM YCKIIaZHSHHIM XIpyp-
TIYHUX TPOUCAYP IPHU PI3HUX IATOJOTIAX
renaToO11iapHOT CHCTEMH Ta MiANLTYHKOBOT
3a103u. CBO€YAcHA J1arHOCTHKA Ta a/ICKBaTHE
JIKYBaHHS ITICIISIONEPAIiiHAX )KOBYHUX BUTOKIB
MalOTh BUpILIAILHE 3HAYCHHS JUIS 3aI00IraHHs
TOJTAJTEIITIM YCKJTaTHEHHSIM, 1110 3arPOXKYIOTh
YKHTTIO. Y pa3i BUTOKY KOBYI BUCOKOTO CTYTICHS
YaCcTO TPOBOJIATHCS IHTEPBEHIIINHI PaTiOIOTTIHI
Ta CHJIOCKOITIYHI TTPOICAYPH Pa30M 3 aHTHO10-
THKOTEPAITI€I0, 5K IIe TPOIoHye MiKHapoIHa
JIOCIIAHUIIBKA Tpyna 3 XIpyprii MedYiHKHU.
V Hamomy IOCTiKEHHI 3araibHa KIlHI9HA
e(hEeKTHBHICTB 1, OTXKE, 3aTOEHHS BUTOKIB OYITH
JIOCATHYT1 y BCIX MAIli€HTIB 3 JKOBYHUMH
BuTOKamu crynens A, B, C. IIpouenypu, mio
BHUKOPHCTOBYIOTBCS B HAIIIOMY BIIIUICHHI IHTEP-
BEHIIIHHOI paIioJIorii, 3a0€3MeYy0Th MalIOiHBa-
3UBHUM MIOX1M 1 Je4al1l 4acTille BU3HAIOTHCS
BAXJIMBUM KOMIIOHEHTOM JIIKYBaHHS ITHX
yckaagHeHb. Po3paxoBaHa HaMu IEpBHHHA
KIIHIYHA e¢()eKTUBHICTD I BCIX IAIIEHTIB
CBITYHTH TIPO TE, IO BHUTIK KOBYl MOXKE OyTH
YCYHEHHH 32 JJOTIOMOT'OO TTPOIICAYPH TIEPIIIOTO
BHOOpPY Ha OCHOBI JIarHOCTUYHHUX METOJIIB
Ta MPOTHO3YBaHHS KOMIUIEKCHOTO JIIKYBaHHSI.

OOropopeHHs pe3yJbTaTiB

CydacHa cTpaTeriss MEHSKMEHTY ITiCIIs-
omepariitHoi eKkcTpaBa3allii »KOBYi 3a3Haja

CYTTEBOI €BOJTIOLIIT, IO BiTOOPAYKEHO Y BEJIMKHX
MeTa-aHall3ax ocTraHHix pokis [5; 8; 9].
Harrre mocmipkeHHs JIEMOHCTPYE pe3y/IbTaTH,
SIKI HE JIMIIE KOPEeIIOTh 13 TII00aIbHUMH
TPCHJAaMHU, a W IMPOIMOHYIOTh IIISXH BHUPI-
IICHHS KPUTHYHUX CYIEPEYHOCTEH Y JIKY-
BaHHI crymeHiB B Ta C.

BukopucranHs 1a00paTOPHOTO KPUTEPIrO
(cniBBigHOIIEHHS OLTIpyOiHY B €KCyAaTi 10
CHPOBATKH OLIbIIE HIXK 3 HA TPETIO MICIIs-
omepaliiHy 100y) K 0a3ucy HaIIOTo ajaro-
PUTMY MOBHICTIO BIATIOBIIa€ aKTyaJIbHUM pe-
koMeHparisam ISGLS, axi HemomaBHO OyiH
BaIIOBaHl y MacIITaOHOMY TOCHIIIKEHHI
Mehrabi A. et al. (2022) [10]. Oxnak, Ha BigMiHy
BiJl KJIACHYHOI'O IIJAXOAY CIIOCTEPEIKCHHS,
MH 1HILIIOBAIM JIarHOCTUYHUI ITOIIYK BiKE
y nepiri [6-12] roauH 3a HasBHOCTI Hai-
MECHIIMX Bi3yallbHUX 3MiH y JIpCHaXI.

Taka TakTHKa Y3rOJKYETbCS 3 BHCHOB-
kamu Rahbari N.N. et al. (2012) [11], sixi xo-
BEJIM, 110 3aTPUMKA B JIIarHOCTHII KIIIHIYHO
3nauymioro Butoky (Grade B/C) masite Ha
24 TOIMHU EKCIOHEHIIaJIbHO IIiJBUIIYE
PU3HMK PO3BHUTKY CHUCTEMHOI 3amabHOI BiJl-
moBigi (Systemic Inflammatory Response
Syndrome, SIRS). Hamr gocBina miarBepaus,
0 paHHS BepudiKallisd € KPUTHIHOIO IS
3ano0iraHHs epexoty crymnens B y ¢paranbuuii
cryniab C.

BripoBa/pkeHHST MPOTHOCTHYHOT MOJIETI
(AUC 0,94) mo3BonmiIo HaM BHITH 3a MEXKI
Cy0’€KTHBHOT OIIIHKH CKJIQJHOCTI Omeparrii.
B cyuacHhiili miTepatypl cHocTepiraerhbes
YITKUH TPEeH] 10 UdpoBi3allii XipyprivHux
pusukiB. 3okpema, Tan L. et al. (2021) [8]
Y CBOEMY JIOCIIKEHHI ITPOIEMOHCTPYBaJIH,
10 o€ aHaHHs 0ioximMiunux mapkepis (I1L-6,
C-peakTuBHUM 01710K) Ta aHATOMIYHUX (HaK-
TOpIB (AiaMeTp MPOTOKH, PIBEHb CTPHKTYPH
3a Bismuth) mae Bury nporHoCcTHIHY IiHHICTS,
HiK ctangapTHi mkamn APACHE 1.

Hama monens, sika interpye 13 mapamer-
PiB, BKJIIOYAOYH PIBEHb aJIbOYMIHY Ta ITOKa-
3HUKA (ParouuTapHOl JIAHKH IMYHITETY
(K¢c), mo3Bommia 9iTKO Iu()epeHIIIOBATH
TMAIIEHTIB 32 «KOJILOPOBUMHU 30HAMU» PH-
3uKy. L{e xopemroe 3 kouuemniiero "Dynamic
Risk Prediction” (Liu R. etal., 2021 [12]), ne
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TaKTHUKa KOPUTYETHCS B PEKHUMI PEATBHOTO
yacy Ha OCHOBI JIMHAMIKHU CTaHY IaIli€HTa.
HaiiGinpn TucKyCIiHUM MATaHHAM 3alld-
IIA€THCS BEJICHHS MAII€HTIB 31 CTyleHeM B.
VY Hamomy AOCIIDKeHHI TeXHIYHUH YCITiX
NEpKyTaHHKUX yTPy4aHb ckias [72,7-83,3] %,
10 JI03BOJIMJIO YHHKHYTH peoIepain y
IepeBakHOT OLIBIIIOCTI XBOPUX. AHAJIOTIYHI
pesynbraTi HaBoasTh Li Z. et al. (2025) [13]
y 0araToIeHTPOBOMY JIOCIIIPKEHHI, BKA3YFOUH,
o crpareris "intervention first” (cnouarky
IHTEPBEHIIIS) MPU JKOBYOBHUTOKAX 3MECHIIYE
KUIBKICTh MICISONEpalifHUX TPHXK Ta TPH-
BaJIicTh nepeOyBanHs B peanimartii Ha 40 %
MOPIBHSIHO 3 TIEPBUHHOIO PENAIapOTOMIEIO.
Jlnsa BumnankiB cryrenss C MH 3aCTOCYBaIH
METOJIMKY «KEPOBAHOI HOPHIII» Ta BaKyyM-
aCHCTOBAHOTO JpeHyBaHHs. [le iHHOBaIIiHE
pILICHHS 3HAaXOJUThH MIATPHMKY B OCTaHHIX
ny6mikamisx Zhong W.D. et al. (2023) [14],
JI¢ BUKOPHUCTAHHS HETaTUBHOTO THUCKY
(Vacuum-Assisted Closure, VAC, ykp. —
BaKyyM-aCHCTOBaHE 3aKPHUTTS) TIPH HECTIPO-
MO>KHOCTI aHacTomo3iB opranis LIIKT moka-
3aJI0 Kpalll pe3y/ibTaTH 3arOEHHSI TKAaHUH B
YMOBaX IIEPUTOHITY ITOPIBHSIHO 3 TPAIUIIHHAM
MMOBTOPHUM HAaKJIaJIaHHSM IIIBIB, K€ YacTO
3aBEPIIYETHCS PEIHUINBOM YepPe3 IIIEMIlO.
TakuM YHHOM, 3aCTOCYBaHHS PO3POOIICHOTO
ITOPUTMY JIO3BOJISIE€ IHTETPYBAaTH Cy4YacHI
CBITOBI peKOMEH/IAIII1 Y IIOACHHY ITPAKTHKY,
3a0€3MeYy0UYr BHUCOKY TOYHICTH IIPOTHO3Y
Ta audepeHIifoBaHuid Miaxia 40 KOKHOTO
CTYIEHS TSDKKOCTI. BiCyTHICTD JeTambHOCTI
B OCHOBHIH TPYITi MiATBEPIKYE TMPABHIBHICTE
BHOOPY MPOAKTHBHOIO MOHITOPUHTY T PAHHBOI
IHTEepPBEHIIIMHOI arpecii mpu Bepudikarii Kii-
HIYHO 3HAYYIIMX PIBHIB €KCTpaBa3allii >KOBHI.
BucHoBku
1. [IpiopuTeTHE 3HAYCHHS JJIs1 ITPOTHO3Y-
BaHHS HECITPOMOKHOCTI aHACTOMO31B MarOTh
aHaTOMIYHA CKJIAJHICTh BTpy4YaHHS (BHCOKI
CTPHUKTYPH, CTaH PEPEKOHCTPYKIIIT) Ta BUX1THUI
COMAaTHYHMI CTaTyC Mali€eHTa (HyTpUTHBHA
HEJIOCTATHICTD 1 BUPAXKECHICTH XO0JIECTa3y).
2. Po3po0iieHo Ta BIPOBAKEHO IMPOTHO-
CTUYHY MOJIEJh, KA J03BOJISIE 00’ €EKTUBI3Y-
BaTH PU3HMK PO3BUTKY YCKJIaIHEHb HA PaHHIX

eranax. BukopucTaHHs cTpaTeriyHuX 30H
PU3HKY («3eJeHa», <OKOBTa», KICPBOHAY)
3a0e3neuye Jecy0’€KTUBI3AII0 TPUHHATTS
XIpypTiYHUX PIIIEHb Ta CKOPOYYE Yac J0
MMOYATKy aKTUBHHX JIIKYBAJIbHUX 3aXOJiB.

3. JloBeqieHO e€(heKTUBHICTD IIEPEXOY BiJ
TPaIUIIINHOT «TAaKTUKH OYiKYBaHHS JI0 CTpa-
TeTii MPOAaKTUBHOI'O MOHITOPUHTY. PaHHS
J1a00paTOPHO-IHCTPYMEHTAIbHA Beprdikaris
BUTOKY Yy mepiry noOy micis omepalii €
KJIFOYOBHM YHHHHKOM 3aroOiraHHs IMOIIH-
PEHHIO )KOBYHOT'O MEPUTOHITY T4 CUCTEMHO1
3alaJIbHOI BIITOBIIL.

4. 3anporoHoBaHO AU(EpEHIIHOBaHMIA
MIJIX1 70 KOPEKIlii eKCcTpaBa3allii 3aJIeHO
Big cTymeHs 1i TshkkocTi. BecTaHOBIIEHO, 1110
IIHPOKE 3aCTOCYBAaHHS MiHIIHBa3UBHHUX
inTepBeHniianX Metoauk (HUXI, TTYIK)
03BOJIsIE €(EKTHBHO KYIPYBAaTH YCKJIAJ-
HEHHS CEPEIHLOr0 CTYIECHS 0e3 HeoOX1THOCTI
BHKOHAHHS TPaBMaTUYHUX peorepartii.

5. YIockoHaJeHO XipypridyHy TaKTHUKY
MIPU KPUTHYHUX CTYIIECHSAX HECITPOMOMXKHOCTI1
IUIIXOM BUKOPHCTaHHS METOIMK «KEPOBAHOT
HOPHMII» Ta aKTUBHOI acmipalii eKcynuary.
BnpoBapkeHHsT po3pOo0ICHOT0 alrOPUTMY
B KIJIIHIYHY MPaKTUKY JAO3BOJUIO MIHIMI3y-
BaTH ITiCIIIONIepaIliiHy JICTATbHICTh Ta ONTH-
MI3yBaTH PE3yJIbTaTHU JIKYBaHHS XBOPHX 13
MATOJIOTI€I0 TeMAaTONaHKpeaToOLTiapHOi 30HH.

Jexnapamii

KonduikT iHTEpECiB BiACYTHIH.

ABTOp HajaB 3rojly Ha MyOJIKaIlio CTaTTi
Ha ymoBax jinensii Creative Commons
BA-NC-SA 4.0 International License Ta my0-
JIIYHOTO JIOTOBOPY 3 PEIAKIIEI0, HA 00pOOKY
Ta myOJIiKaIlifo HOro MepCOHAIBHUX TaHUX.

ABTOp pYKOIUCY 3asiBIIA€, IO i Yac
MPOBEICHHS T0CITIKCHB, ITIITOTOBKH Ta pe-
JaryBaHHS [IbOT'O PYKOTHUCY BIH HE BUKOPH-
CTOBYBaB OJIHI IHCTPYMEHTH YH CEPBICH
reHepaTuBHOTO mry4dHoro intenekty (L)
IS BHUKOHAHHS 3aBlaHb, IepeliueHuX
y Takconomii neneryBanns reaeparusHoro 1111
(Generative Al Delegation Taxonomy, GAIDeT,
2025). Vci eranu pobotH (Big po3poOKu 10-
CITITHUTIFKOI KOHIIETIIT /10 (hIHAIBHOTO pefa-
T'YBaHHs) BUKOHYBAJIUCSI aBTOPOM OCOOHCTO.
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@DiHaHCYBaHHS JOCTIIKEHHS Ta NOAAKH

PoGora € ¢parmenTomM HaykoBO-moCHiqHOI poboTn Kadempu xipyprii Ne 1 XapKiBChKOTO
HaIlIOHAJILHOTO MEAMYHOTO YHIBepcUuTeTy «Po3po0Kka 1iarHOCTUYHUX METOIB i BIAKPUTHX Ta
MiHIIHBa3UBHUX TEXHOJIOTIi JIIKyBaHHS 3aXBOPIOBaHb Ta TPABM OPraHiB IPYIHOI Ta YEPEBHOI
MOPOYKHWHHU, CYJHMH KiHIIIBOK y XBOPHX Yy BilicbkoBuil dacy (2024-2028), nomep aep:kaBHOI
peecrparii 0124U002908. ABTOp BHCIOBIIIOE MUPY BASYHICTH aaMIHICTpallii Ta KOJIEKTUBY
BIITIJICHHS Xipyprii mediHKy Ta )oB4oBHBITHUX mUIAXiB /1Y «I3HX im. B.T. 3aiinesa HAMH
VYkpainn» (M. XapkiB) 3a CIpUsHHSA y 300pi KITHIYHOTO MaTepiady Ta BCEOIYHY MIATPUMKY ITi]T
yac mpoBeieHHs AocmiHkeHHs. Oco0mMBa nmojska HayKOBOMY KepiBHUKY — akajeMiky boiiky B.B.
3a [iHHI MOpajy Ta TOTOMOTY B aHai31 pe3yJIbTaTiB.
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Kozlov D.S.

OPTIMIZATION OF DIAGNOSTIC AND THERAPEUTIC TACTICS FOR BILE
EXTRAVASATION AFTER THE FORMATION OF BILIARY-DIGESTIVE
ANASTOMOSES BASED ON PROGNOSTIC MODELING

Background. Failure of biliary-digestive anastomoses with the development of bile extravasation
remains a critical surgical complication associated with a high level of septic conditions and mortality.
The lack of objective criteria for early differentiation of the severity of bile leakage necessitates the
implementation of prognostic models to objectify surgical decision-making.

Aim. Development of a multifactorial mathematical model and clinical algorithm for early identi-
fication of the risk of progression of biliary extravasation in order to optimize the treatment strategy.

Materials and Methods. The results of treatment of 120 patients were analyzed by assessing
diagnostic parameters, including the level of interleukin-6, the bilirubin gradient in the exudate,
and the anatomical features of the biliary tree. Mathematical modeling and validation of the results
were implemented using logistic regression analysis, construction of sigmoidal probability curves,
and the bootstrap validation method with SPSS v.26.0 (IBM, USA). The work is a fragment of
the research work of the Department of Surgery No.1 of the Kharkiv National Medical
University "Development of diagnostic methods and open and minimally invasive technologies
for the treatment of diseases and injuries of the thoracic and abdominal organs, vessels of the
extremities in patients during wartime" (2024-2028), state registration number 0124U002908.

Research Ethics. The study was conducted in accordance with the main provisions of
the Declaration of Helsinki of the World Medical Association (1964-2024). All patients signed
a written informed consent for participation and processing of personal data.

Results. Key predictors of bile leak risk were identified, namely: anastomotic re-
reconstruction, high strictures, hyperbilirubinemia >100 pmol/l and hypoalbuminemia. The
developed model demonstrated high predictive ability (AUC 0.94; sensitivity 89.3%; specificity
85.7%). The implementation of a three-stage algorithm allowed us to clearly distinguish treatment
tactics between conservative management, minimally invasive decompression at an average risk
level and urgent relaparotomy with the formation of a "guided fistula™ at a high risk level.

Conclusions. The implementation of a three-level risk stratification system provided an
objective choice between conservative tactics, minimally invasive interventions and relaparotomy.
The use of interventional radiological techniques allowed us to avoid repeated operations and
significantly improve treatment outcomes.

Keywords: surgery, biliodigestive anastomosis, bile leak, prognosis, minimally invasive interventions.
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VIK: 615.2:[582.23+582.32]

HEPCIHEKTUBHICTb 3ACTOCYBAHHA
POC/IMHHUX EKCTPAKTIB JJIsA JIIKYBAHHS PAH,
IHO®OIKOBAHUX ITOJIPESUCTEHTHUMMU 3bY/HUKAMU

T'onyonuua B.M., Yopna 1.B., /lepesanxo T.B.

Cymcoxuii 0epoicasruii yuisepcumem, Cymu, Ykpaina

AKTYaJIbHiCTB. [ T00aTbHE MMOMTUPEHHS TOJTIPE3UCTEHTHUX MIKPOOPTaHi3MiB 3HAYHO YCKJIAIHUIIO
JiKyBaHHS OaKTepialbHHX 1H(EKIIHHUX 3aXBOPIOBAHb 3arajoM Ta TPAaBMATUYHUX YIIKOIKEHb
30kpema. Oco0IMBY 3arpo3y CTaHOBIIATH MOJi-pe3ucTenTHI 0aktepii rpynu ESKAPE, 1o 3ymoBiroe
HEOOX1/IHICTh MOLIYKY aJIbTEPHATUBHUX aHTUMIKPOOHUX 3aC001B MPUPOJHOTO NOXOKEHHS.

Mera. JlocniguT MOXKIUBICT 3aCTOCYBaHHS CIIUPTOBHX €KCTPAKTIB HIKIPOK rpaHaTa Ta KOPEHIB
YKMBOKOCTY ISl JTIKYBAaHHS PaH, 1H(IKOBAHKX MOMi-pe3uCcTeHTHUMH MikpoopraHizMamu rpynm ESKAPE.

Marepiaamu Ta MeToau. AHTUMIKPOOHA aKTUBHICTh CHIMPTOBUX €KCTPAKTIB 13 IIKIPOK rpaHaTa
Ta KOPEHs KUBOKOCTY I110JI0 HOIIPE3UCTEHTHUX MIKPOOPTaHi3MiB JI0CIIKyBajaCh METOIOM IUISIMU
(agar diffusion spot method). LIuTOTOKCHYHICTh POCIMHHUX EKCTPAKTIB BUBYAJIACh HA KYJIbTYpax
KJTIITUH JIFOJICBKUX JepMabHUX (iOpo0IacTiB Ta OCTEOCAPKOMHU B TECTI BiTHOBJICHHS pe3a3ypHHY.
3arajpHa TOKCHYHICTh €KCTPAKTIB BU3HAYajach Ha Mojeni in ovo. Iepenenuni stiins (29 mTyk)
OyI10 PO3/LTICHO HA YOTHPH TPYIH: ABI TPYIH OyJiM 0OpOOIIeHI eKCTpaKTaMH TpaHaTa Ta JKUBOKOCTY,
TpeTs — Bi3i0JIOTIYHUM PO3YMHOM, YETBEPTA MICTHIIA iHTAaKTHI siilsl. CtaTucTiHyHa 00poOKa mpo-
BOJIMJIACH 13 BUKOPUCTAHHAM OJHO(AKTOpHOTO Aucnepciitnoro ananizy ANOVA Ha nporpaMHOMY
3abe3neuenni GraphPad Prism 8.0, mocToBipHicTh pi3HuLi B Tpynax Bigmidamu 3a p<0,05. JocmimkeHHs
BUKOHAHO 3a paXyHOK rpaHToBoi miarpuMku MOH Ykpainu (Homep nepxasHoi peectpartii 0124U000540).

Etuxka npocaimkenHsi. [lociipkeHHS TPOBEIEHO Y BIAMOBITHOCTI 10 «3arajbHUX €THYHHUX
NPUHIMIIB eKCIepuMeHTiB Ha TBapuHax» (Kuis, 2001) ta I'enbcincbkoi nexmapanii BeecBiTHbOT
Mennanoi Acomiarii (1964-2024). Otpumano cxBasieHHsI 610eTHYHOT KoMicii CyMCBKOTO JiepKaB-
Horo yHiBepcutety (mpotokos Ne 1/02 Bix 18.02.2025).

PesyabraT. CIUPTOBUII €KCTPAKT TpaHaTa MpPOJAEMOHCTPYBAaB €(EKTHBHICTh BIIHOCHO BCiX
JOCIIKYBaHUX MIKpOOPIaHi3MiB Ta OyB HETOKCUYHUM ISl KYJIBTYp KIITHH Ha 1-11y 100y crocTe-
pexeHHs y po3BezieHHi 1:8. CupToBuUii €KCTPaKT ) KUBOKOCTY MPOJIEMOHCTPYBAB BIJICYTHICTh TOKCHY-
HOCTI BOpoJoBX 1, 3 Ta 5 110 crocTepexeHHs Ta HOMIpHUM CTUMYITIOI0UMA €(PEeKT Ha KyJIbTYpi KIITHH
y po3BezenHi 1:32. Ha Mmoaeni in OVO mpoeMOHCTPOBAHO 3arajibHy Oe3MeUHICTh eKCTPAKTY rpaHaTa
Ta CTUMYJTIOIOYY JIiF0 €KCTPAKTY KUBOKOCTY.

BucHoBku. CipTOBi €KCTPaKTH MIKIPKK T'paHaTa Ta KOPEHS KUBOKOCTY TEPCIIEKTHBHI IS
KOMIUIEKCHOI Tepartii paH, iH(iKoBaHUX moJTi-pe3ucTeHTHIMHE 30y nHrKkamu ESKAPE: ekcTpakT rpaHata
HPOSIBIISIE AHTUMIKPOOHY [Iif0, @ eKCTPAKT KUBOKOCTY CTUMYJIIOE Tipoidepartiro kiaitua MG63 1 HDF
3a BIICYTHOCTI 3araJJbHOTOKCHYHOTO BIUTUBY, III0 OOTPYHTOBYE JOULIBHICTD 1X OAAIBIIONO BUBYEHHS.

Knrouoei cnosa: excnepumenmanvha mMeOuyuna, anmumikpooHi 3acoou, aHmubiomukopesuc-
MEHMHI MIKDOOP2SAHIZMU.
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Beryn

OmHUM 13 HaWBaXJIUBIIMIUX HOOIYHUX
e(eKTiB aHTHOIOTUKOTEpaIii € BUHUKHEHHS
Ta MOIMPEHHS aHTHO10THKOPE3UCTEHTHOCTI.
Oco0m1Be 3aHETIOKOEHHS BUKJTMKAIOTh MYJTETH-
PE3UCTEHTHI MATOT'€HH, SIKI CTAHOBJIATH 1100~
JbHY HEOE3MEKy, CIPUINHIIOYN 3POCTAHHS
CMEpPTHOCTI Ta 1H(EKIIHHUX YCKIaTHEHb
B ychoMy cBiTi [1].

B Vkpaini arpecis pociiicekoi ¢eneparii
CIIPUYMHMIIA CYTTEBE 3POCTAaHHS KUIHKOCTI
TpaBMYBaHb, ITI0 CYITPOBOKYFOTCS IEPBUHHUM
1H(]IKYBaHHSM, SIK cepe]l BINCHKOBHX, TaK 1 Cepest
nuBinbHOTO HacenenHs [2]. Oco6auBo
3arpo3JIUBOIO 1151 TCHJICHITIS € Yepe3 CYTTEBE
MOIIMPEHHS B JIIKYBAJIbHUX 3aKJIa/IaX IITaMiB
3 rpymu ESKAPE (akpoHiM, yTBOpeHHii Bl Ha3B
HAMOUIBII HEOE3MEYHUX Ta CTIMKUX 10 aHTH-
010THKIB OakTepii-30yIHUKIB BHYTPIIIHHO-
JikapHsHUX iH(ekuiit: Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas
aeruginosa ta Enterobacter spp.) [3].

OnHak, He 3BaKar04u Ha TPOrpec y AOCHTi-
YKEHHSIX aHTUMIKPOOHHX 3aC001B, 3JIUIIIAETHCS
CYTT€BA MPOTAIMHA y TIONIYKY HETOKCUYHUX,
€KOJIOTTYHO CTIHKUX Ta EKOHOMIYHO BHUI1IHUX
anpTepHaTHB aHTHOIoTHKaM [4]. B octanHi
POKH JIIKQPChKi POCITUHU IPUBEPTAIOTH 3HAYHY
yBary 3aBJIsSKH CBOIH IMOMIMPEHOCTI, HU3bKIi
cobiBaprocTi, 6e3meunocri [5]. Huskoro mocmi-
HUKIB BCTAHOBJICHO €(DEKTUBHICTh POCITUHHUX
EKCTPAKTIB CTOCOBHO MYJIbTUPE3UCTCHTHUX
MIKpPOOPIaHi3MiB Ta 3a3HAYA€ThCS BIICYTHICTh
PE3UCTEHTHOCTI 10 Hux [6; 7]. Boanouac
CYTTEBUM HEIOJIKOM POCIMHHOI CUPOBHHH
€ 3HayHa BapiabenbHICTh BMICTY aKTUBHUX
KOMITOHEHTIB, sIKa 3aJISKUTH Bij reorpadii,
YMOB KyJIbTHBAIII Ta METOAY eKcTpaKiiii [8].

Crangaptuzaris (hapMaleBTHYHUX IIperapariB
POCIUHHOTO MOXOKEHHS MOYKE IOTIOMOI'TH
BHPIIIATH I1i IPOOJIEMH Ta TPOKIACTH MUISIX
710 TI0JTOJTAaHHS aHTUO10TUKOPE3UCTEHTHOCTI.

s naHoro JAOCHIKEHHS HaAaMH OYJI0
00paHO POCIMHHY CHPOBHUHY 31 IIKIPOK I'paHara
Ta KOPCHIB KUBOKOCTY. [ 'paHaT Mae yHiKaJbHI
010JIOT1YHI BJIACTHBOCTI: AHTHOKCHUIAHTHY,
AHTUMIKPOOHY, MIPOTUITYXJIMHHY Ta MPOTH-
samanpHy aii [9]. Ile nmpuBepTae a0 ioro
JICTAJTHHOTO BUBYCHHS YBary XiMiKiB, O10JI0TiB,
JIETOJIOTIB Ta 1HITMX HAYKOBIIIB.

INomepeani gocmimkeHHs iN Vitro ta in vivo
BHSIBUIM O€37114 O10JIOTIYHMX aKTHBHOCTEH
EKCTPaKTIB, OTPUMAHMX 3 KUBOKOCTY (aHTH-
MIKpOOHY, aHTHOKCHIAaHTHY, IPOTH3AMaIbHY,
PaHO03arorBaIbHY, AaHTHHOIUIICTITHBHY, aHTH-
depmentny) [10], mo Takox poOHTH HOro
MEPCIIEKTUBHUM KaHIUIAATOM JUIS TI0AJTh-
IIIOTO BUBUEHHSI.

BpaxoByroun yce BHITIeTIepepaxoBaHe, METOK)
HAIIIOTO JOCiKEHHS OYJI0 JOCIIIUTH MOX-
JIMBICTh 3aCTOCYBaHHS CITUPTOBUX CKCTPAKTIB
IIKIPOK TpaHaTa Ta KOPEH1B KUBOKOCTY ISt
JKyBaHHA paH, 1H()IKOBaHUX TONIPE3UCTEHT-
HUMH MikpoopraHizmamu rpynun ESKAPE.

Marepiajau Ta MeTOIHU

Ilpuzomyeannsa ekcmpaxkmie

[Nomepeanbo 3i0paHy pOCIMHHY CHPOBUHY
(muxipku Punica granatum ta kopirsst Symphytum
officinale) mpomuBay, BUCYIITyBaJTK B TiHi Ta
ToIPIOHIOBAIIM Ha APIOHMIA ITOpOIIoK. PocmaH1
€KCTPAKTH TOTYBAJIH, JOIAI0UHU JI0 POCIUHHOT
cupoBuHU 96 % eTaHOJN y CIIBBITHOIICHHI
1:10 (r/mu1) 3 MOJABIIMIM BUTPHMYBAHHSIM TIPU
37°C ynponoBx 24 TopH 3a IMOCTIAHOrO IIepeMi-
rryBaHHs. OTprUMaHi eKCTPakTH QUILTPYBATH 32
JoroMoror  (hinsTpyBansHoro marnepy VWhatman
Ne 1 ta 36epiramu npu 4°C 10 BAKOPUCTAHHSI.
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Hocnioscenns anmumikpoonux enacmu-
eocmeil

JlocmimKeH s aHTUMIKPOOHHX BJIACTHBOCTECH
MIPOBOMJIM 13 BUKOPHCTAHHSIM MYJIbTHPE3HC-
TeHTHUX KIIHIYHUX InTamiB Enterococcus
faecium, Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa ta Enterobacter spp.,
sIKi OyJI0 BUIUICHO BiJ| MAIlIEHTIB 3 paHaMU Ta
1aeHTrdiKoBaHO Ha 0a3i PerioHabHOro EHTPY
KOHTPOJIIO Ta MPO(iIaKTUKH 3aXBOPIOBAHb.

CKpUHIHT aHTUMIKPOOHOI aKTHBHOCTI
POCIMHHUX €KCTPAKTIB MPOBOIWIN METOIOM
mwisiMd. J[o00BI KyJIBTYpH MIKPOOPraHi3MiB
po3BOIMIM B OynbiioHI Mrojnepa—XiHToHa
10 kounenTparii 10® KYO/mi ta 1 mit cycniensii
PIBHOMIPHO PO3MHOAUISIIM II0 TIOBEPXHI arapy
Mironnepa—Xintona. Ilicias cymiHHA Ha
MOBEPXHIO arapy HaHocw 20 MKJI eKCTpaKTiB
Ta iHKyOyBau rpu 37°C npotsaroM 24 roauH.
[Ticns iakyOaIii BUMiprOBaJId 30HHU IHTIOY-
BaHHs. Bcl ekcriepuMeHTH TIPOBOIMIIN TPUYI.

Busuenna yumomoxcuunocmi

Jlns BUBUEHHS OC3MEYHOCTI OTPHMaHUX
EKCTPaKTIB BUKOPHCTOBYBAIM KYJIBTYPH KIITHH
JiHik Gi0pobractis mkipu groauan (Human
Dermal Fibroblasts, HDF) Ta ocreo6iacro-
noxioHi kmtiHHr MG-63, sIKi HonepeHbp0 BUCI-
Bay B KoHientparii 10° kimitur/cm? y 100 M
MOXKUBHOI'O cepeioBuIna. HacTyrHoro faHs cepe-
JIOBHUIIIE BHIAIISUIA Ta JOAAaBad HOBE CEPEJIO-
BHIIIC 3 POCIMHHUMU €KCTPAKTaMHU, SIKI ITOIIC-
PEITHBO PO3BOAWIIN Y CHIBBIIHOIICHHI BiT 1:4 10
1:32 (cepiiini possenenns 1:4, 1:8, 1:16 Ta 1:32).
Sk HeraTHUBHUN KOHTPOJIb BUKOPHUCTOBYBAIIU
CEPEIOBHIIIE 3 POCTIMHHUMH €KCTpaKTaMu 0e3
kmitaH. HacTyrmHoro s (Tmicis HivHOT 1HKY-
Oartii 3 excrpakTamu) gogasanu 10 % (volume
per volume) pozuuny pe3asyprny y hocharHomy
Oydepi (15 MKr/MII KiHIIEBA KOHIIEHTPAILis) Ta
BUMIproOBaiH ioro peaykiiiro (1 aens) 3a gomo-
MOTOI0 MYJIbTH(YHKIIIOHAIBHOTO MIKpPOILIaH-
merHoro pizepa Varioskan Lux (Thermo Fisher
Scientific, CIIIA). ITiciist 115010 pe3asypruH BUIa-
JISUTH, JTYHKH TIpoMuBaiu ochaTtarM Oydepom
ta goxaBanu 200 MKIJI CBIXKOTO cepeIOBHINA
3 TOAAJIBIIONO iHKYyOariero me 2 nui. Ha 3-i
Ta 51 JeHL IPOBOIVIIN IIOBTOPHE BUMIPIOBAHHS
penyKiii pe3asypuHy, sik 3a3HaU€HO BHIIIE.

Busnauennsn 3azanvnoi moxcuunocmi
POCIIMHHHUX €KCTPAKTIB MPOBOINIIA HA MOJIEII
in ovo. [{yist IpOBEACHHS TECTY BUKOPUCTAIIH
IHKyOariini nepenenuHi s (29 mryk), sKi
Oys10 mocTaBieHO Ha iHKyOarito npu 37°C,
BoJjiorictk 50 %, mepioaMUHICTh OOCPTAHHS
[4—6] rogun. Ha 3-tr0 no0y imkyOairii Ha
HIDKHIN (TYIIHA YaCTHHI) IOBEPXHI ML OYII0
3p00JICHO OTBOPH AiaMeTpOM 3 MM, sIKi OyI10
3aKpUTO MapadiibMOM Ta IIOCTABJICHO HA 1HKY-
Oailiro B iHKyOaTOp y CTATUYHOMY ITOJIOKEHHI1
pu Temneparypi 37°C ta Bonorocti 50 %.
Ha 10-ty 100y Ha OidHili MOBEPXHI S€Ib 3PO-
OWIM JIOIATKOBHI OTBIp. YCi SIS OYyII0 po3ii-
JIEHO Ha YOTHUPH I'PYIIHU (BKa3aTH KUIBKICTE S€Lb
y KOXHIH TpyIi): rpyna 1 — 7 selp 3 BBEICHHM
EKCTPAKTOM IIKIPOK I'paHara; rpyna 2 — 7 s€lpb
3 BBEZICHMM EKCTPAKTOM YKHBOKOCTY; Ipyma 3 —
7 steup 11a1e00-KOHTPOITIO; Tpyna 4 — 8 seub
IHTaKTHOrO0 KOHTpoJt0. Jlo siers rpynu 1 Ta
IpyIu 2 yepe3 YTBOpeHHii oTBip BHOCKIN 20 MKIT
JOCHIIKYBaHUX CKCTPAKTIB IMIKIPOK rpaHaTa
Ta KOpPEHS KUBOKOCTY BIAMOBIAHO. /{0 semp
rpynu 3 BHocwin 20 MK (i3ionoriaHoro
po3uuny. S rpynu 4 3anuiana 0e3 BTpy-
yaHHs. OTBOPH B SHUIX OyJIO 3aKPUTO Tapa-
(bLIEMOM Ta ITOCTABJICHO Ha IHKYOALIiI0 Y CTaTHY-
HOMY MOJIOXKEHHI 1ipu TeMieparypi 37°C Ta
BostorocTi 50 %. Yepes 3 1001 ekcriepuMeHT 0yI10
3YIUHEHO. BMICT si€11b BUBAaHTAXKEHO B YaIIIKU
IleTpi Ta IpoBEEHO BI3YAILHHI OIVIS] EMOPIOHIB.

VY pocnimpkeHHI BUKOPUCTAaHO mecH 6i0-
noenennsn pezazypuny (anri. — Resazurin
reduction test) — MeTo| OLIHKH KHUTTE31aTHOCTI
KJIITHH, 3aCHOBAHMI Ha 31aTHOCTI YKUBUX KIITHH
BIIHOBIIIOBATH pe3a3ypuH. Pe3a3ypuH, skuit
Mae€ CHHIH KoJjiip 1 He (IIyopeciitoe, moTpa-
IUISIOYH B JKHMBI KJIITUHH, BiJHOBIIOETHCS
MITOXOHJIpiaIbHUMHU (hepMEHTaMHU 10 Pe30-
pydiny. Pe3opydin Mae poxkeBUil KOJip Ta
sicKpaBo (ryopeciiroe. [HTeHCHBHICTE 3a0ap-
BIICHHS a00 piBeHb (IyOpPECICHIIII MPSIMO
MPOIOPLIHI KUTLKOCTI META0O0JIIYHO aKTHBHUX
KJITHH Yy 3pa3Ky. MeToa IMMpPOKO 3acTOCo-
BYETBCS ISl BU3HAYCHHS IIMTOTOKCHYHOCTI
PEYOBHH, OIIIHKHM Mpoideparii KIITHH Ta
JOCITIIPKEHHS aHTHMIKPOOHOI aKTHBHOCTI.
BumMiproBaHHs TPOBOJISATH 3a JIOIIOMOTOFO CIIEK-
TpodoromeTpa abo ¢iryopumerpa. OCHOBHUMU

OpuriHanbHe pocnimxeHHs

37

Original Research



EkcnepumeHTanbHa i kniviyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

riepeBaraMu TeCTy € HOro YyTJIMBICTh, IPOCTOTA
BUKOHAHHS Ta HETOKCUYHICTb, 10 J03BOJISIE
CIIOCTEPIraTv 3a KJIITHHAMHU B JUHAMIIII.

OOpoOKy OTpUMaHHUX Pe3yJIbTaTiB MIPOBO-
JIVJIY 32 JIOTIOMOTOF0 OJTHO(hAaKTOPHOTO JHCTIEp-
ciitioro ananizy ANOVA 3 nexinbkoma
TIOPIBHSHHAMHM Ha IIPOTrpaMHOMY 3a0€311e4eHHI
GraphPad Prism 8.0 (GraphPad Software,
Inc., CIIIA). BigMiHHICTh y MOKa3HHKax
BBa)kan octoBipHOIO mpu p<0,05.

ETunka nociaimxenus

JlocimKkeHHsT TTPOBOAMIIOCS BiATIOBITHO
10 «3araibHUX €TUYHHUX [IPUHIIHIIIB €KCIIEPH-
MEHTIB Ha TBapuHaxX», yxBajieHux [lepmmm
HalllOHATBHUM KOHTrpecoM 3 Oioetuku (Kuis,
2001), Ta 3rifaHo 3 I'ebCIHCHKOO JAEKIapallieto
I'enepanpHOi acambi1ei BeecBiTHROT MeTUYIHOT
acomiarii (2000). Bei mporieaypw, 110 IpoBOIu-
JICS B JIOCITIIKCHHI, 3aTBEP/PKEHI BUCHOBKOM
KOMICIi 3 MUTaHb TOTPUMaHHS 010€THKH ITPU
MPOBEJICHHI eKCTIEPUMEHTATFHUX Ta KITIHIYHUX
nociimkeHb CyMCBKOTO JIEP’KaBHOTO YHIBEP-
cutety (mporokoin Ne 1/02 Bix 18.02.2025).

Pe3yabTatn

JocmipkeHHs aHTHOAKTeplaabHOT aKTHB-
HOCTI POCIMHHHX eKcTpakTy rpaHata (EI')
Ta eKcTpakTy kuBokocty (EXK) BcranoBmIIO
HasBHICTh aHTUMIKpOOHOI akTUBHOCTI B EI’
Ta 11 BiacytHicTh y EX BimHOCHO BCix J0c-
JHKYBaHUX TIOMIPE3UCTEHTHUX 30YIHUKIB
panoBoi indexuii (puc. 1).

\
.

SOHM SaTPUMEM POCTY (MM)
oo oo @

EKCTpaKT rpaHary

Ioiamemg
<&
5

i EKCTPAKT ¥MBOKOCTY

Puc. 1. Anmumixpobna axmuenicmo
gimoexcmpaxmie i0HOCHO NONIPE3UCTEHMHUX
WmMamie Mikpoop2auismia.

Jlani TecTy BIIHOBJICHHS pe€3a3ypHHY,
orpumMani ipu BuBueHHI Oe3neurocTi EI' ta EXXK
JUTs YKAPIOTHYHUX KITITUH HA MOJIEN KYJIBTYPH
kit MG63, BioOpaskeHo Ha puc. 2. EkcTpakr
rpaHaTa y BCIX 3aCTOCOBAHMX KOHIIEHTPALLISIX

CIPUYUHSB 3HIKEHHS KUTTE3IATHOCTI KIIITHH
Ha [3-5] 100y ciocrepesxentst. [IpoTunexuumii
edekT Bigmivascs Ha 1-1y 100y y po3BeieHHI
1:8, ne criocrepiranach BiICYyTHICTh TOKCHYHOTO
BILUIMBY. ¥ TOM ke 4ac, BB EXXK mMaB nipsimuii
J0303ISKHUN eeKT. [ampMyrounii BIUINB
EX 3meHnmryBaBcs 31 3HWKCHHSIM HOTO KOH-
nenrpauii. XXurreznataicts kmituH MG63, sxi
niyisirany BruBy EXK, Oyma momiOHoIO 10
KOHTPOJIBHOI TPYNH 1 CTaHOBHUJA OJIU3BKO
80 % micns 1, 3 a5 116 ciocTepekeHHs pu
006po6mi EX B po3Beaenni 1:32.
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Puc. 2. [Jumomokcuunicms excmpaxmie epanama

ma srcusoxocmy cmocogro kaimurn MG63.
Ilpumimka:
EI 1:4 — ET" 1:32 — po3ssedents excmpakmy epanama;
EJK 1:4— EJXK 1:32 — po3sedenHs ekcmpakmy H#CusoKocniy.

Pe3ynbTaTi JOCIIKEHHS 3arajibHOT LIUTO-
TOKCHYHOCTI 200 010CYyMICHOCTI (hITOEKCT-
paKkTiB Ha JIOJCHKUX JAepMalbHUX (iOpo-
O6nactax Oynu MOMIOHUMH /10 Pe3y/bTaTiB
onucanux Buiie (puc. 3).

41 pewe

33 meun

omox wuREE kaiTER HIT

*5 meme

Bimo
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"o mnnandnnnane o
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TUN TA ROKNSHTPANLA DOCITUHHUA ERETPAKTIR

Puc. 3. Llumomoxcuunicmo excmpakmie 2panama
ma scusoxocmy cmocogro kiimurn HDF.

Ipumimxa:

EI 1:4 — EI" 1:32 — poseeodenns excmpakmy 2panama,

E2K 1:4— EJK 1:32 — po3sedentis ekcmpakmy HCusokocmiy.

BuBueHHS BIUIMBY OOpaHHMX POCIHHHUX
€KCTPaKTIB Ha PiBHI OpraHizmy OyJo 3iiic-
HEHO Ha MOJIeTi iN OVO Ha MEepPETeTUHNX SHIISIX
(mabauyst).
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Tabruys. Busnauenst 3a2a16HOi MOKCUMHOCII eKCMPAKMIE HCUBOKOCY MA ZPAHAMA Ha MoOei i OVO

I'pyma mocmimKeHHs
Cranis po3BHTKY eMOpioHa 1 2 3 4
abc. % abc. % abc. % aoc. %
Binnosigae TepMminy iHKyOarii 4 | 57,1+0,18 | 6 |85,7+0,11* | 4 | 57,1+0,18 | 4 | 50+2,0
He BinmoBinae TepMiHy iHKyOarii 3 | 429+023 | 1 | 14,3£7,0* | 3 | 42,9+0,23 | 4 | 50+2,0
Bceroro serns 7 7 7 8
Ipumimka:

* — docmosipna piznuys migic epynoio 2 ma epynoio 3 (p<0,05), éiominnocmi 3 epynoio 4 (inmaxmuuii KOHMPOJb)
CMamucmuyHo He niomeepoNCyioms CIMUMYIOI0H020 eheKny yepes HU3bKi NOKAZHUKU 6 CAMOMY KOHMPOJI.

SIK BUITHO 3 HABEAEHOTO B TAOJIHLY, BBEICHHS
EKCTpaKTy IpaHara He CIPUIUHSIIO TIOMITHOTO
HEraTUBHOTO BIUTUBY HA PO3BUTOK €MOPIOHIB,

TOJIi SIK BBEICHHS EKCTPAKTY JKUBOKOCTY BH-
SIBJIAJIO CTUMYITIOIOUY JIi10 Ha iX PO3BUTOK.

OO0ropopeHHs pe3yJbTaTiB

[MoumpenHss aHTHOI0TUKOPE3UCTEHTHOCTI
Y BCbOMY CBITI CyTTEBO BIUTUBAE HA SPEKTHBHICT
JIKYBaHHS IHPEKIIIHUX 3aXBOPIOBaHb Ta KMOBIP-
HICTh BUHUKHEHHS THIHHX YCKIIQIHEHb. AJIBTep-
HATHBOIO KJIACHYHUM aHTHO10THKaM OCTaHHIM
YacoM PO3IIIIIAETHCS 3aCTOCYBAHHS POCITMHHIX
eKCTPAKTIB 13 aHTUMIKPOOHOIO aKTHBHICTIO
Ta 3a3HAYAETHCS BIJICYTHICTh PE3UCTEHTHOCTI
710 HUX [6; 7]. Pa3oM 3 TUM, OZIHIM i3 B&XKJIMBHX
HEJIOJTIKIB POCIIMHHOI CHPOBUHH € CYTT€EBI BiJI-
MIHHOCTI Y KUTBKOCTI aKTUBHHX CITOJIYK Y Hilt
3aJICKHO BiJI MiCIIsl Ta YMOB 1i BUPOIITyBaHHS,
a TakoXx croco0y orpumanus [8]. [eranbhe
BHUBYCHHS aKTUBHOCTI (hapMarieBTHYHUX Tpe-
MapatiB POCIMHHOTO TTOXOPKEHHS MOXKE JI0TI0-
MOITH CTaHAAPTU3YBATH iX Ta MPOKIACTH MIIIX
JI0 TIOJIOJTAaHHS AHTUO10THKOPE3UCTEHTHOCTI.

Ha mouaTkoBoMYy eTari y TOCIiKeHH] 010
BHUBUEHO aHTUOAKTEepialbHy aKTUBHICTH EI’
ta EXX 3a qonmomMororo Metoay miasmu. bymno
BCTAHOBIICHO BUCOKY €(DEeKTUBHICTH EKCTPAKTY
rpaHaTy BIAHOCHO BCIX JIOCITIKYBAaHHUX TTOJTi-
PE3UCTEHTHHUX 30YAHHKIB PAHOBOT 1H(EKIIi.
Harowmicte, EXX He npomeMoHCTpyBaB aHTH-
MIKpPOOHOI aKTHBHOCTI Y BUKOPHICTAHUX KOHIICH-
TpaIisix, 1Mo € BIAMIHHUM BiJl pe3yJbTaTiB
nonepeanHix gociimkens [11].

Btim, BIACYTHICTH aHTUMIKPOOHOT aKTHB-
HOCTI Y BUKOPHCTaHOMY PO3BE/ICHHI HE HIBEITFOE
norenitiany EXX st mikyBanss pad. Otpumai
JIaHI CBITYaTh PO JOLLIBHICTh 3aCTOCYBAHHS
JIOCITI/DKYBAHUX €KCTPAKTIB y KomOiHarmii: EI’
BHCTYIIA€E K €TIOTPOITHUI 3aCi0, MPUTHIYYIOUH

30yaHMKIB iH(peKii, Toi sk EXK BuKoHye ponb
MAaTOreHETUYHOTO CTHMYJISITOpa pereHepartii,
aKTUBYIOUH picT ¢ibpobracTiB Ta 0CTEO-
071acTiB, 10 MATBEPKYETHCS TAHUMH TECTY
BiJTHOBJICHHS PE3a3ypHHY.

BaxxiuBuM enieMeHTOM e(heKTUBHOIO 3aCTO-
CyBaHHS aHTUMIKpOOHUX TpemnapariB € ix
0e3MeYHICTh ISl JIOJCBKOTO OpPraHi3My.
HasgHi B miteparypi gaHi mo/10 6€31e4HOCT1
[IUX €KCTPAKTIB 3HAYHO pisHsThCA [12]. st
3’SICyBaHHsI JIAHOTO TIMTaHHS HA HACTYITHOMY
eTari HaMu 0yJ10 BUBYEHO OiocyMicHicTh EI'
Ta EXX Ha KynbTypi KITiTHH. MU IpOBeNH OLIHKY
sxurresparsocti knitnd HDF Tta kit MG63,
11O ITi/I/IABATHCSI BIUTUBY POCTIMHHUX €KCTPAKTIB.
Kimitnan HDF ta MG-63 — 1ie nmiHiil KIiTHH
IIUPOKO BUKOPUCTOBYBAHI JUIS JOCIIKEHHS
Oe3neuHocTi OiomarepiamiB Ta 1 hopmy-
BaHHS PO3YMIHHS BIUIMBY PI3HUX PEYOBUH
Ha KJIITHHH OIIOPHO-PYX0BOT0 amapary [13].

OTtpumaHi pe3yabTaTH AOCHTIHKEHHS 010-
CYMICHOCTI POCIIMHHHUX €KCTPAaKTIB JCMOH-
CTPYIOTb JI033a3aJISKHICT iX BIUIMBY Ha PI3HUX
THTIAX KYJbTYp KIITHH, IO BKa3ye Ha Mepc-
MIEKTUBHICTh OOPaHUX EKCTPAKTIB Ta HEOOXi-
HICTB TOIATKOBUX JIOCIIDKEHD 3arajibHOI TOK-
CHYHOCTI. 3 ITI€F0 METOIO OYII0 BUBYEHO 3ar/IbHY
tokcuuHicTh EI' Ta EXX Ha mepenenuanx em-
OpioHAaX Ta OIJIHEHO BILTUB HA BIDKUBAHHSI, TIOPY-
IICHHS POCTy a00 aHOMAITIT PO3BUTKY €MOPIOHIB
ITICJIST TIPSIMOTO KOHTAKTY 13 JOCIIKYBaHUMU
peuoBuHaMH. Pe3ymbTaTy J0CimKeHs in OVO 3a-
CBITYIYFOTB BIJICYTHICTB 3arajbHoi TokcuaHocTi EI
Ta EXX i1 kopemoroTh 13 TaHNMU 1HIIIMX aBTOPIB,
I10/10 HEOOX1THOCTI MOTTIMOJICHOTO BUBYEHHS
a TakoX OOIPYHTYBAHHS TMOTEHIaTy TpaHara
Ta >KMBOKOCTY SIK TICPCICKTUBHHX IMPOhiIaK-
TUYHUX 1 TeparieBTUYHKX areHTis [14; 15].
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BucHoBku

CrnupTOBi €KCTPAKTH IIKIPKU TpaHaTa Ta
KOPEHsI )KMBOKOCTY JIEMOHCTPYIOTh B3a€MO-
JIOTIOBHIOIOYI €()eKTH, 10 OOTPYHTOBYE ix
3aCTOCYBaHHS JUIsl KOMIUIEKCHOI Teparlii paH,
1H(IKOBAHMX MOJTIPE3UCTCHTHUMH 30y THUKAMHU
rpynu ESKAPE. ExcrpakT rpanara mposis-
JIsi€ IPSIMY aHTUMIKPOOHY aKTUBHICTh 1010
BCIX JOCTI/DKEHUX INTaMiB 3a BiJICYyTHOCTI
3arajJbHOTOKCUYHOTO BILUIMBY. EKcCTpakT
JKUBOKOCTY, HE YMHSIYM OAKTECPUIIUAHOT il
Yy BUKOPUCTAHUX KOHIICHTPALisIX, BUCTYIIA€
K ctuMysitop niposideparii knitna HDF ta
MGG63, mo miaTBepIKy€e TOMUIBHICTH HOTO
BUKOPHUCTAHHS IS IPUCKOPEHHS 3arO€HHS.
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Holubnycha V.M., Chorna L.V., Derevianko T.V.

PROSPECTS FOR THE USE OF PLANT EXTRACTS FOR THE TREATMENT
OF WOUNDS INFECTED WITH POLY-RESISTANT PATHOGENS

Background. The global spread of multi-drug resistant microorganisms has significantly
complicated the treatment of bacterial infectious diseases in general and traumatic injuries
in particular. Multi-drug resistant bacteria of the ESKAPE group pose a particular threat, which
necessitates the search for alternative antimicrobial agents of natural origin.

Aim. Study the possibility of using alcoholic extracts of pomegranate peels and comfrey
roots for the treatment of wounds infected with multi-drug resistant microorganisms of the
ESKAPE group.

Materials and Methods. The antimicrobial activity of alcoholic extracts of pomegranate
peels and comfrey root against multi-drug resistant microorganisms was studied using the agar
diffusion spot method. The cytotoxicity of plant extracts was studied on human dermal fibroblast
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and osteosarcoma cell cultures in the resazurin assay. The overall toxicity of the extracts was
determined on the in ovo model. Quail eggs (29 pieces) were divided into four groups: two —
treated with pomegranate and comfrey extracts, one — with saline, and one — non-treated.
Statistical analysis was performed using one-way ANOVA in GraphPad Prism 8.0 software,
with significance set at p<0.05. The study was carried out at the expense of grant support of the
Ministry of Education and Science of Ukraine (state registration number 0124U000540).

Research Ethics. The studies were conducted in accordance with the "General Ethical
Principles of Animal Experiments"” (Kyiv, 2001), the World Medical Association Declaration
of Helsinki (1964-2024) and with Sumy State University bioethics commission’s approval
(Protocol No.1/02 of 02/18/2025).

Results. The alcoholic extract of pomegranate demonstrated effectiveness against all
studied microorganisms and was non-toxic to cell cultures on the 1st day of observation at a
dilution of 1:8. The alcoholic extract of comfrey demonstrated the absence of toxicity during 1, 3
and 5 days of observation and a moderate stimulating effect on cell culture at a dilution of 1:32.
The general safety of pomegranate extract and the stimulating effect of comfrey extract were
demonstrated in the in ovo model.

Conclusions. Alcoholic extracts of pomegranate peel and comfrey root are promising
for complex therapy of ESKAPE-infected wounds: pomegranate extract exhibits antimicrobial
activity, while comfrey extract stimulates MG63 and HDF cell proliferation without general
toxicity, justifying their further evaluation.

Keywords: experimental medicine, antimicrobials, antibiotic-resistant microorganisms.
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AUHAMIKA IPOSIBIB CTPEC -ACOI.[IFIOBAHI{!X PO3JIAAIB
TA IX KJIHHHIYHA KOPEKIIA Y OCIb, IO 3AUMAIOTbCA
BOJIOHTEPCBKOIO AIAJIBHICTIO IIIJI YAC BIMHA

Cymaprwk b.M.
byxoeuncokuii 0eporcasnuti meouunuii ynisepcumem, Yepnuieyi, Yxpaina

AkTtyanbHicTb. [JoBHOMacmITabHE BTOPTHEHHS pocii B YKpaiHy MpH3BENO 10 3HAYHOTO
3pOCTaHHs TMCUXOEMOIIfHOTO HAaBAaHTAKCHHS Ha HACENICHHs, 30KpeMa Ha BOJIOHTEPIB, SKi
nepedyBalOTh y CTaHI TPUBAJIOTO CTPECY Ta PEryJsSpHO CTUKAIOTHCS 3 MCUXOTPABMYIOUHMU
nofisiMu. L{e cyTTeBO MigBUINYE PU3HK PO3BUTKY CTPEC-ACOLMIMOBAHUX TICUXIYHUX PO3JIaIiB.

Meta. OuiHka KIIiHIYHOI e()eKTUBHOCTI JIIKYBaJIbHO-TICUXOCOLIAIBHOI MPOrpaMy Y 3HKEHH1
BUPAXEHOCT1 CUMIITOMIB CTPEC-aCcOLIHOBaHUX PO3JIa/liB Y BOJIOHTEPIB, 3AJIy4E€HUX /10 AISUTBHOCTI
B YMOBaXx BiliHH.

Marepianu Ta MeToau. Y MeXax 3araJbHOTO JOCIIIKEHHS 0yno obcTexxeHo 288 BOJIOH-
tepiB BikoM [18-60] pokis. Cepen HUX chOPMOBaHO KIiHIYHY BUOIPKY 0Ci0 i3 HEBPOTHUHUMH
Ta CTpECc-acoUiHOBaHUMH IICUXIYHIMH po3iagamu (n=82). Y wiif cTaTTi MpeCcTaBIeHO pe3yIbTaTH
aHaJi3y MiArpyIu PECIOHIEHTIB 13 po3nanamu pyopuku F43. Jlo anamiTuyHOi BUOIPKU YBIAIILITH
25 0ci0, SIKUX 3aJIeKHO B/l BUY BTpy4daHHs Oys10 pO3MOIUIEHO Ha eKCIIEpUMEHTAIBHY TpyIty (n=12),
sKa OTPUMYBaJIa KOMIUIEKCHY JIIKYBAIbHO-TICMXOCOLIAJIbHY POrpamy, Ta KOHTPOJbHY Ipyiy (n=13),
sKa OTpUMYyBasia (hapMakoTeparriro. /[iarHoCTUKY MPOBOIMIM 32 JOTIOMOTOI0 KIIIHIKO-TICHXO-
[aTOJIOT1YHOTO METO/Ty Ta MCUXOAIarHOCTUYHUX IHCTPYMEHTIB: KOPOTKOI CKPUHIHTOBOI IITKAJIN
MOCTTPAaBMAaTHYHOTO CTPECOBOTO PO3JIAy, IMIKAIW OI[IHKK CHMIITOMIB MOCTTPaBMAaTHYHOTO
CTPECOBOT0 pO3JIaay Ta IIKAJM OL[IHKHM BIUIMBY TpaBMaTuuyHOi mopii. IIporpama mikyBaHHs
NoeHyBaja papMaKkoOTEPaIiio Ta MCUXOJIOTIYHY IHTEPBEHIIII0 HU3bKOT IHTEHCUBHOCTI «Y IIpaB-
JiHHS npobaemMaMu+». E(QeKTUBHICTD TiKyBaHHS OL[IHIOBAIN 32 IMHAMIKOIO ICUXOMETPHUUYHUX
MoKa3HUKIB. JociKeHHS BUKOHAHO B MEXaxX HAYKOBO-IOCIIIHUX POOIT 3 HOMEpaMH JepKABHOI
peectpanii 01200101503 Ta 0125U001434.

Etuka nocaimkenns. Jlocnimkenns cxpaiene Komiciero 3 6iomennunoi eTnku bykoBuH-
CBKOTO JIepKaBHOTO MEAMYHOTO yHiBepcuTeTy (rmpoTokoin Ne 1 Bix 15.09.2022). Yci yyacHuku
MiMCaTu J00pOBUIbHY 1HPOPMOBAHY 3ro.1y.

Pe3yabTaTn. B ekcriepuMeHTanbHili TPyl BUSIBICHO CTATUCTHYHO 3HAYYILE 3HWKEHHS BUpa-
YKEHOCTI CHMIITOMIB MOCTTPaBMaTHYHOTO CTPECOBOTO PO3JIaay 3a BCiMa IKalaMH, 30epexeHe
HPOTATOM TPHOX MICSIIIB ITICIIS 3aBEPILIECHHS BTpYYaHHs. Y KOHTPOJIBbHIN TPy, SIKa OTpUMYyBaja
auie apMakoTeparnito, TaKOXK CIHOCTepIraaocs MOKpalleHHs, OHaK BOHO OyJIO MEHII BUpa-
KEHHUM 1 MEHII CTIHKUM.

BucHoBku. KoMiiekcHa JTiKyBaTbHO-TICHXOCOITiajIbHA TIPOrpaMa pOoJeMOHCTPYBAjIa BUCOKY
KIIHIYHY e()EKTUBHICTD i MOXKE OyTH PEKOMCHIOBaHA Ul iHTErpauii B CHCTEMY LOIOMOTH
BOJIOHTEpAM. i 3aCTOCYBaHHs CHIPHSIE TTiIBUILECHHIO MCHXOJIONYHOI CTIHKOCTI Ta 3HMKEHHIO
PHU3UKY 3arOCTPEHHS IICUXOMATOIOTYHOI CUMIITOMATHKH.

Knrouoei cnoea: ncuxiampis, sononmepu, ncuxocoyianvua niompumxa, mpusoea, INTCP, cmpec.
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Beryn

[ToBHOMAacIITAOHE BTOPTHEHHS B YKpaiHy
MPU3BEJO 10 3POCTaHHS TCHUXOEMOLIHHOTO
HABAaHTA)XCHHS Ha PIi3HI IPyNy HaceJeHHS,
30KpemMa Ha 0ci0, sIKi 3aliMarOThCsl BOJIOHTEP-
CBKOIO JTsUTbHICTIO. BomonTepu yacto nepely-
BAIOTh y CTaHi TPUBAJIIOTO CTPECY, CTUKAIOTHCS
3 MICHXOTPAaBMYIOUYHUMH IOMISIMH Ta €KCTpe-
MaJIbHUMH CHTYaIlisIMH, 0 CTBOPIOE PU3UK
PO3BHUTKY pO3J1aiB, IIOB’I3aHKX 31 CTPECOM.
VY HaykoBil JliTepaTypl HaroJIONIy€eThCS, 110
camMe TpHUBaIa Jisi CTPECOBUX YMHHHKIB Ta
BHCOKa €MOIIiifHa 3aTy4eHICTh € BaKIMBUMHU
npenIuKTopaMu (HOpMyBaHHS TICHXOMATOO-
TYHKUX 3MiH ICUXi4HOTO 310p0oB’s [1].

[TocTTpaBMaTUYHUN CTPECOBUM PO3JIaj
(ITTCP) € ncuxiyHUM pO3IATOM, SIKUN MOXKE
PO3BHBATHUCS TIICISI BIUIUBY TPaBMAaTHYHUX
MOiH. 3a JaHUMU TOCIIIKEHb, 0JIM3bK0 8 %
4oJoBiKiB Ta 20 %0 JKIHOK, SIK1 TEPEKHITN TICUXO-
TpaBMy, MaroTh KiiHiuHi riposisu [ITCP [2].

3rigno 3 iHpopmartiero MiHicTepcTBa 0X0-
ponu 310poB’st Ykpainu (MO3YVY), y 2023 pori
KUIBbKICTB TIAITIEATIB 13 IUM JI1arHO030M 3pOcCiia
Maiike B 4OTHpH paszu nopiBHAHO 3 2021 p.
3rigHo 3 MaHuMHU EJICKTpPOHHOI CHCTEMH 0XO-
ponu 310poB’st (ECO3), y 2021 poui Oyio
3apeectpoBaHo 3 167 mamienTiB i3 IITCP,
y 2022 p.—7 051, y 2023 pori — 12 494, a miime
3a mepmri jBa Micsmi 2024 poky KUIBKICTh
HOBHUX BHUIAKIB gocsria 3 292, 1o JopiBHIOE
nokasaukam yceoro 2021 p. [3].

Cranom Ha yepBeHb 2024 p. B ECO3
3apeectpoBaHo 27 544 ykpaiHiii 3 1ilarHO30M
[1TCP, 3 axux 8 888 Bunaakis Brepiie BcTa-
HoBiieHi came y 2024 p. [4].

3a ominkamu BOO3, ommseko 70,0 % ymoneii
y CBITi IPOTATOM JKUTTS MEPEKUBAIOTH X0Ua
0 OIHY MOTEHIIIIHO TPaBMATHYHY ITOJIIFO0, IIPOTE
e y 5,6 % moneit possuBaetsest [ITCP.

3araniom 3,9 % HaceJeHHS CBITY CTHKAIOThCS
3 IIUM PO3JIAJIOM Y TIEBHU# TIepio 1 KUTTs [5].

Bognouac cepen mrojaei, skl KHBYTh Y
30HaX BO€HHHX i, piBeHb [ITCP OGinbm
HDK yTpHU4l BUIIMH 1 cTaHoBUTH 15,3 %0, a mmicis
CEeKCYaJIbHOTO HACHJILCTBA IIEH MOKA3HUK
3pocrae 1ie cyrresiie [6].

[Torpu 3naune nommpensst [ITCP Ta iHmmx
CTpEC-acoIliMOBaHMX TICUXIYHUX PO3JIAIIB,
e(eKTHUBHI MiAXOAH JI0 iX Mpo(UIaKTUKH Ta
KOpPEKIlii cepea Tpyln BHCOKOTO PH3HKY,
30KpeMa cepell BOJIOHTEPIB, 3aIHINAIOTHCS
HEJIOCTaTHLO BUBYeHNMH. CydacHa IcuxiaTpist
Ta KJIIHIYHA IICUXO0JIOTIS POIOHYIOTh Pi3HO-
MaHITHI TICUXOKOPEKITIHI METOJIUKH, CIIPsI-
MOBaHI Ha 3HWKEHHS IHTCHCHBHOCTI CHMII-
TOMIB 1 BITHOBJICHHSI aJallTUBHOIO (DYHKITIO-
HYBaHHS, IPOTE iXHS pe3yIbTaTUBHICTH Y CIIe-
UGIYHIX YMOBaX BOEHHOTO 4Yacy IoTpedye
MoJanbIoro pociiukeHHs. lle Bu3Havae
aKTyaJIbHICTh JaHOI POOOTH.

MeTto1w gociimxeHHs Oyrna omiHKa Kili-
HiIYHOI e(heKTHMBHOCTI KOMILIEKCHOT JIIKyBa-
JILHO-TICUXOCOIIIATLHOT TIPOTpaMH Y 3HIDKEHHI
BHUPAKEHOCTI CUMITTOMIB CTpPEC-aCOIIIOBaHUX
TICUXIYHUX PO3JIAJIIB y 0C10, 110 3aiiMat0ThCs
BOJIOHTEPCHKOIO JISUTHHICTIO B YMOBAX BilfHH.

Marepiajau Ta MeTOIH

VY nocnimkeHHi B3suH y4acTh 288 BOJIOH-
TepiB, 3ayICHUX 0 HaJaHHS TyMaHITapHOT
JIOTIOMOTH TIiJT Yac POCIHCHKO-YKpaiHCHKOT
BIliHH. Y MeKax 3arajibHOro JOCITIDKSHHS OYII0
c(hopMOBaHO KJIIHIYHY BHOIPKY BOJIOHTEPIB
13 HEBPOTUYHUMH Ta CTPEC-aCcOIIHOBAaHUMU
MICUXIYHUMH po3iiagamu (pyopuka F40-F48 3a
MKX-10), no sixoi yBiiuin 82 BOJIOHTEPH.

VY it cTarTi MpEeACTaBICHO PE3yJbTaTh
OKPEeMOTO aHami3y MiArpyNH PECIOHICHTIB
13 posnagamu pyopuku F43 («Peakiii Ha TSOK-
KW CTpec Ta po3naau ajanTtamii»). o miel
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MIATPYNU YBIAOUIM 25 0Ci0, SAKUX 3aJIekKHO
BiJl BUJIy BTpyYaHHS PO3IOIIIMIIN Ha EKCITe-
PUMEHTAJILHY Ta KOHTPOJILHY rpymu. Excriepu-
mentanbHy rpyny (EI', n=12) ckianu BoioH-
TEepPU 3 HEBPOTHYHHMH Ta CTPEC-acOIiOBa-
HUMH IICUXTYHUMH PO3JIaZaMH, K1 TIPOXOAITH
PO3pO0JICHY HaMH JTiKyBaJIbHO-TICUXOCOLIAIBHY
MporpaMy KOPEKIIii, 110 BKJII0YaJIa IMOETHAHHS
MacITabOBaHOI IICUXOJIOTIYHOT IHTEPBEHIIIT
«YrpapiaiHHA TpoOIeMaMu+» Ta aHTHUIC-
MPECAHTIB TPYIH CEIEKTUBHUX IHTIOITOPIB
3BOPOTHOTO 3aXOIUICHHS cepoToHIHY. KoHT-
poneny rpymy (KI', Nn=13) ckiamu BojIoHTEpH
3 aHAJIOTIYHUMHU PO3JIaJaMH, SIKi OTPUMYBAIN
(dhapmakonoriuyae snikyBaHHsa. Okpemo Oyio
copmoBano pedepenrny rpymy (PI', n=206)
13 BOJIOHTEpIB 0e3 O3HAK HEBPOTUYHHX Ta
CTpEC-acoliOBaHUX PO3JIAIIB.

KpuTepisimu BKITIFOUSHHS y 3arajibHE 10C-
JiJOKeHHS OyNU: y4acTh Y BOJTOHTEPCHKI
TUsTBHOCTI; BiK Bix 18 10 60 pokiB; HasIBHICT
HEBPOTHYHOI'0 ab0 CTpec-acoliiioBaHOTO
posnany BinnmoBigHo 10 MKX-10 (pyOpuka
F40-F48 «HeBpoTtuuHi, OB’ si3aHi 31 CTpeCOM
Ta coMaTo(®OpMHI poO3JaanW»); HAJTAHHS
iHpopMOBaHO1 3rou. Y Mexax JIaHOl CTaTTi
MIpOaHaJTI30BaHO MTOKA3HUKH T ATPYITH PECTIOH-
JEHTIB 13 po3nagamu pyopuku F43 3a MKX-10,
TOMY TOJAIBIINNA CTATUCTUYHUN aHaTI3
npoBesieHo Ha BHOIpIi 3 25 ocil.

Kpurepismu BUKITIOUSHHS OYITN: HasBHICTb
JIIArHOCTOBAHOT'O TICUXIYHOTO PO3TIaTy Ud 3aJIeK-
HOCTI BiJ] IICHXOAKTHBHUX PEYOBHH 0 MOMEHTY
JIOCJTIJDKEHHS; CTAaTyC AIF0YOT0 Yd IeMOO1Ti-
30BaHOTO BIMCHKOBOCTYXKOOBIISI, OpTaHiuHI
YpaKeHHS TOJIOBHOT'O MO3KY; Y4acTh B IHIIIUX
HAYKOBHX JIOCII/DKEHHSIX Ha MOMEHT BiZIOOpYy.

JInst mmiaTBeppKEHHST JIarHo3iB yCi Y9aCHUKH
IIPOXOAMJIN KOHCYJIBTAIlIO JTKaps-Ticuxiarpa
Ha 0a3i LlenTpiB nicuxiunoro 310poB’st Komyna-
JIBHOTO HenprOyTKOBOTro mmiampuemcta (KHIT)
«Micbka nonikminika Ne 1», KHIT «Micbka
nmorikiaiaika Ne 2» ta KHII «llenaTpanpHa
MiChKa KITiHIYHA JTiKapHsD» YepHiBeIbKoi MiChKOL
paau. BukopucToByBaBCs KIiHIKO-TICHXOTIA-
TOJIOTIYHUI METOJT JIarHOCTHKH B1JIIOBITHO
g0 kputepiiB MKX-10 Ta HaiioHaIbHOTO
kinacuikaropa HK 025:2021 «Knacudikatop

XBOPOO Ta CHOPITHEHUX MPOOJIIEM OXOPOHHU
37I0pOB’s1», IO 3a0e3nedyBasio quepeHIIATBHY
JIarHOCTHKY Ta BaliAHICTB Bigoopy [7; 8].

Y mepiiif YacTUHI TOCIIPKEHHS MU OLIHIJIH
MOIIMPEHICTh HEBPOTUYHMX 1 CTPEC-acoIliio-
BaHUX PO3JIaIiB Cepe/l BOJIOHTEPIB 3arajaom [1].
BoHouac y it cTaTTi BUCBITIIIOETHCS CaMe
niarpyna F43 «Peakiiii Ha BayKKHI CTpec Ta
PO3NIaaM aanTarii», 10 sIKoi OyJI0 BiIHECCHO
25 oci6 (=30,5 %) Bix 3araabHOI TPYIIH PECIIOH-
JIEHTIB 13 BCTAHOBJIEHUM jiartHo3oM. Ilomin
MIDXK €KCIIEpUMEHTAJIBHOIO Ta KOHTPOJIbHOIO
rpynaMu OyB 30aJlaHCOBAaHMI 3a HO30JIOTIY-
HUMH (hOpMaMH, CTATTIO Ta BIKOM YYaCHHUKIB,
10 3a0e3MevyBajio KOPEKTHICTh TTOPIBHSHHS
€(hEeKTUBHOCTI PI3HUX MiAXOIIB 0 KOPEKIIii.

JI71s1 OIIHKY TICHXIYHOTO CTaHy BOJIOHTEPIB
3aCTOCOBYBAIM TPH CTaHIAPTHU30BaHI IICHUXO-
JIarHOCTHYHI IHCTPYMEHTH: KOPOTKY CKPHHIH-
TOBY HIKaITy TOCTTPAaBMaTHYHOTO CTPECOBOTO
po3Tasy — JUIsl TIEPBHHHOTO BUSIBJICHHST O3HAK
[ITCP; mxary PCL-5 — 1151 KiTbKiCHOT OLIIHKH
BupakeHocTi cumntoMmiB [ITCP; mxkamy
IES-R — my1st BU3HAUEHHS IHTEHCHBHOCTI TTepe-
KMBaHHS TPAaBMATHYHUX TIOJIH Ta IXHHOTO
BILJTUBY Ha TICUXOEMOIIIHUIA CTaH.

KopoTka ckprHIHTOBA IIIKaIa TOCTTPaBMa-
THYHOTO cTpecoBoro posnany (Primary Care
Post-Traumatic Stress Disorder (PTSD)
Screen) — 1e caMO3alOBHIOBAHUI IHCTPY-
MEHT JJIS ICPBUHHOTO BUSBJICHHS HMOBIPHO-
cri IITCP. Illkana ckmamaerbest 3 7 MyHKTIB,
KOYKCH 3 SIKHMX BIIIOBIZA€ OTHOMY 3 OCHOBHUX
CHMIITOMIB po3naay. BilmoBiai OIIHIOIOTHCS
3a OIHAPHUM MPUHITUIIOM («TaK» ab0 «Hi»).
IToporoBe 3Ha4CHHS CTAHOBHUTH 4 TTO3UTHUBHI
BI/IMOBI/Ii: pe3yNbTaT MeHIe 4 OaiB 1HTEp-
MIPETYEThCS SK BIJICYTHICTh KIIIHIYHO 3HAYY-
IIUX IIPOSIBIB, TOI SIK 4 1 OLbIe OaiiB CBij-
4aTh PO MO3UTUBHUN Pe3yNbTaT CKPUHIHTY
Ta BUCOKY WMOBipHicTh HassBHOCTI ITTCP.

[Ikana I OLIHKA CHMIITOMIB ITOCTTPAaB-
MaTHYHOro cTpecoBoro posmaxy (PTSD
Checklist (PCL) for Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition
(DSM-5) — cranmapTH30BaHUIT ONUTYBAILHUK
CaMOOITIHKH TPHU3HAYECHUHA I KiJIbKICHOTO
BUMiproBaHHs BupakeHocTi ciamrromis [TTCP [9].
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Bin mictuth 20 myHKTIB, 110 BiJIOBITAIOTH
nmiarHocTHaHUM Kputepissm DSM-5. Koxen
ITYHKT OITIHFOETHCS PECIIOHJICHTOM 3a 5-0alTb-
Hoto mikanoro Jlaiikepra Bix O («30BciM He
TypOyBano») 1o 4 («Haa3BUYAWHO CHJILHO
TypOyBajgo») 3aJle)KHO BiJl IHTEHCHBHOCTI
CUMITOMY MPOTSATOM OCTAaHHBOTO MICSIIS.
3arasbHuMiT Oas po3paxoBYETHCS SIK CyMa BiJIIIO-
Bizeli Ha Bci myHKkTH (miana3oH Big 0 10 80).
Bumumii cymapHmii 6an BKa3zye Ha OUIbIIY
Bupaxenicte cumnromis [ITCP.

[IIxasa OIiHKH BILTMBY TPaBMaTHIHOT TOI{
(arrin. — Impact of Event Scale — Revised, IES-R)
BUKOPHUCTOBYETbCS ISl BU3HAYCHHS 1HTCH-
CHUBHOCTI Cy0’€KTHBHOTO TICPEKUBAHHS TPaB-
MaTHUYHHX TOJIi Ta OIIIHKH IXHBOTO BILTUBY
Ha TIOTOYHUH TIcuxoemoniiauii ctad. |IES-R
BKJIFOYa€e 22 MYHKTH, K1 OIIHIOIOTH TPH
OCHOBHI KJIACT€PU CHMITTOMIB TPAaBMAaTHIHOTO
cTpecy: HTpY3ii (HaB's3JIHMBE MEPEKUBAHHS),
VHUKHEHHS Ta TinepakTuBaris (IiIBUIICHE
30ymKeHHs). BinmoBimi OIiHIOIOTHCS 3a
5-6ampHOIO miKkasoro Jlakikepra Bix 0 («30BciM
He TypOyBasio») 10 4 («Haa3BUYAHO CHIIBHO
TypOyBasio»). MiHIMaIbHUI CYMapHHUIA TTOKA3HHUK
cranoBuTh 0 OaitiB, MakcuManbHui — 88 OaiB.
Bummii 6am cBiquuTh PO OUTBINT BUPKEHUN
JICTPEC Ta CUIIBHIIINI BIUTMB TPaBMATHYHOI
nojii Ha *xuTTA pecronaenta [10].

Jns cratuctTiyHOi 0OOPOOKH OTPUMAaHUX
PE3YJIBTATIB 3aCTOCOBYBAIIM METOTH OITHICOBOI
Ta iHpepeHTHOI cTaTUCTUKU. J[71s1 omucy siKic-
HUX JaHUX BHKOPHCTOBYBAJIH aOCOJIFOTHI
3HaueHHs (N) Ta BigHOCHI BenmunaH (%0). Kisb-
KiCHI TOKa3HUKHU 3 HOPMAaJIbLHUM PO3IOI1IIOM
MOJIABAJIM Y BUIVISIT cepeiHbOro 3HaueHHs (M)
ta cragmaptHoro Bigxuiens (SD). V pasi
BIXHWJICHHS BiJl HOPMaJIbHOT'O PO3MOJILITY
3acrocoByBanu Meaiany (Me) Ta iHTepkBap-
tunbHul po3max (IQR). HopmasbHicTs po3-
oAy mepeBipsiin 3a kputepiem [lamipo—
Vinka. J{ns nepeBipky CTATUCTUYHUX TIMOTE3
BHUKOPHUCTOBYBAJIM JABOCTOPOHHI KPUTEPIi;
CTATUCTUYHO 3HAYYIIMMH BBaXKaJM BiIMiH-
HocTi npu piBHi P<0,05. CtaTrcTHYHMIA aHAaI3
MPOBOAMIIN 3 BUKOPUCTAHHSIM €ICKTPOHHHUX
tabnuie Google Ta oHmaiH-KaIBKyIATOpa
Statistics Kingdom (CIIA).

PesyabTaTn

Ouyinxa 3a kopomioro wikanoro ckpuriney IHITCP

Ha modatkoBoMy eTarti gociipKeHHs 0y10
MIPOBEJICHO CKPUHIHT CUMIITOMIB TOCTTPAaB-
MaTHYHOT'O CTPECOBOTO PO3JIAAY Cepel YCiX
PECIIOH/IEHTIB KITiHuHOI BubipkH (N=82). MeToro
I[LOT'O eTaITy OyJIO IEPBUHHE BUSBIICHHS O3HAK
ITTCP Ta oriHKa iX TOMIMPEHOCTI cepeT BOJIOH-
TEpIB 13 HEBPOTUUHNMH Ta CTPEC-ACOLIOBAHUMI
TICHX1YHUMH po3naiamu. Ha HacTyrmHOMY eTarti
TIPOBOIMIIN KJTIHIKO-TICUXOMATOJIOTTYHY OITIHKY
BIIMOBIIHO 0 JIarHOCTUYHUX KpPUTEPIiB
MKX-10, 3a pe3ynbTaTamu sikoi 0ys10 BHOKPEM-
JICHO TIJATPYIy PECIOHACHTIB 13 po3iagaMu
pyopuku FA3 («Peaxiii Ha TSHKKUH cTpec Ta
pO3NIaaM aianTartii»), mo HanvgyBaia 25 ocio.
Came s miarpyra crajga aHaJiTHIHOIO BUOIp-
KOO ISl TTOANIBIIIOTO JTOCII/KEHHSI e)eKTHB-
HOCTI JIIKyBJILHUX BTPY4aHb. 3aJICKHO BiJl
BUJy BTPYUYaHHS YYaCHHUKIB Ii€l MIATPYIU
OyJ0 PO3MOIIJICHO Ha EKCICPUMEHTAIBHY
(n=12) ta koutposbny (N=13) rpymu.

Ha erarmi nepBUHHOTO OIliHIOBaHHS BCTa-
HOBJICHO, 110 MEHIIIe YOTUPHOX o3HaK [TTCP
(110 THTEPIIPETYETHCS K BIICYTHICTD KIIHIYHO
3HAUYIIUX MPOSIBIB PO3NIAAY, TOI K HASIBHICTh
YOTHPHOX 1 OUTBIIIE O3HAK CBIAYUTH PO TMO3U-
TUBHUU pe3yJIbTaT CKPUHIHTY) BHSBIICHO Y 54
(65,9 %) oci6 kmiHigHOI BUOIpPKH, 10 OYyJI0
nocroBipHo HrxuuM (p<0,001) mopiBHSAHO 3
PI" — 206 (96,3 %) oci6. Caiz 3a3Ha4nTH, IO
HaBeJIeH1 MOKAa3HUKHU Ha [[bOMY €TaIli CTOCY-
I0ThCS Bei€l kiaiHiunOoi Bubipku (N=82), Toxi
SIK KOMIUIEKCHY JIIKYBaJIbHO-TICUXOCOLIATEHY
MporpaMy OTPUMYBAIU JIMIIE YyYaCHUKHU
eKCIepUMEHTANIbHOI Tpynu niarpynu F43,
a MoHo(dapmakoTepalro JHIIe YYaCHHKH
KOHTPOJIBHOI TPYIH Ii€l MATPYIIH.

[Ticnst mpoBeeHOTO JTIKYBaHHS B ITATPYITL
PECIIOH/ICHTIB 13 JIIarHOCTOBAHUMH PO3JIaZaMU
pyopukn F43 cmocrepiranacs ITO3UTHBHA
MMHAMIKa: 30UIBIIIIIACS YacTKa ocid 13 ImoKas-
HUKOM MeHIe HiK votupu o3Haku [ITCP,
[0 CBIAYUTH MPO 3HIKEHHS BUPAXKEHOCTI
CHMIITOMIB po3Jany; ek edexrt 30epiraBcs
149epe3 3 MicsIIi MiCIIs 3aBePILICHHS BTPYYaHHSI.
VYV mopiBHSHHI 3 TIEPBUHHUM OIlIHIOBAaHHSIM
pi3HHIIs OyJ1a cTaTHCTAYHO 3HATYTOrO (P=0,025).
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BonmHouac y 4acTHHH PECIOHJICHTIB, SIKi
OTpUMYBAIIM JHIIC (papMakoIOTiYHEe JIKY-
BaHHS, TaKOX BiJ3HAYanacs MO3UTHBHA
JIMHaMIKa, OJTHAaK BOHA OyJ1a MEHIII BUPAYKCHOIO
Ta HE JocsArajia CTaTUCTUYHOI 3HAYYIIOCTI
npu moBTOpHOMY oriHroBanHi (p=0,066).

OTmxKe, pe3ysIbTaTH CBi4YaTh, IO PO3pOOJICHA
KOMIIJIEKCHA JIiIKYyBaJIbHO-TICUXOCOIliabHa
mporpamMa crpusiia OUTbII BUPaKECHOMY 3HH-
kennto mposiiB [ITCP y BomonTepis EI” mopis-
HSHO 3 TpauiiiHo hapmakorepariero B KT

Oyinxka 3a wxanorw PCL-5

Ockinbku mkam PCL-5 ta IES-R npusna-
YeHi IS KiJTbKICHOT OLIIHKM BHPa’KEHOCTI
CHUMIITOMIB TIOCTTPaBMaTHYHOTO CTPECOBOTO
pO3yIaTy, MOJAIBIINI aHANI3 IXHIX TTOKA3HUKIB
MIPOBOMIIN Cepel] YIaCHUKIB miarpynu F43,
y SIKMX 32 pe3yJIbTaTaMi KOPOTKOT CKpUHIH-
rOBOI 1K OyJIO BUSBJICHO KIIIHIYHO 3HA-
gyl nposiBu [ITCP (>4 cumntomu). Takuit
X1 TO3BOJISIE OI[IHFOBATH JTUHAMIKY CHMII-
TOMATUKH CaM€ y PECIIOH/ICHTIB 13 HaSSBHUMH
MPOSIBAMHU PO3JIy Ta YHUKHYTH CTaTUCTHY-
HOTO BUKPHUBJICHHS PE3YJIbTaTIB.

3a pesynbraramu miaiau PCL-5, ska
BimoOpakae BupaxeHicTh cumnromiB [ITCP
Yy KUTBKICHOMY BHUMIpi, BHUSIBIICHO CYTT€BE
3HIDKEHHS TOKa3HHUKIB Yy TAli€HTIiB 000X
IpyI BTPy4aHHS.

B ET minBuGipku F43 cepen ydacHUKIB i3
MMO3UTUBHUM pe3ynbTaToM cKkpuHinry [ITCP
(>4 cumntomu; N=12) MesiaHHe 3HAYCHHS
CcyMH OaJTiB Ha eTarri IIEPBHHHOT'O OITIHFOBAHHS
cranoBwio 33 (21,75-43,75). Onpasy micis
3aBEPIICHHS JIIKYBaJIbHO-TICUXOCOIIATbHOT
IporpamMu MeJjliaHa JOCTOBIPHO 3HHU3HIIACS
mo 16,5 (11,25-27,25), p=0,002; a uepes
TPH MICSIII MicIsl BTpyYaHHS — Ie OibIie,
o 11,5 (9,25-24,0), p=0,002 nopiBHsHO 3
BHXIJTHUM PiBHEM.

VY KI' criocrepiranacs moioHa TCH/ICHITIS.
[Ipn mepBUHHOMY OIlIHIOBaHHI MeJliaHHE
3Ha4YeHHst cymu OatiB ckmamgano 23 (10,5-38,5).
Onpasy micns Kypey (hapmakoreparii Metiana
nqocToBipHO 3Hm3mimacs po 18 (8,5-31,0),
p=0,001, a yepe3 Tpu micsmi go 15 (7,0—
24,0), p=0,002, mopiBHAHO 3 MOYATKOBUM
MTOKA3HUKOM.

Takum YUHOM, pe3yJIbTaTH i ITBEPHKYIOTh
e(heKTHBHICTh 000X MporpaM KOpPeKIii y
3MeHIIeHH] BupaxeHocTi cumitoMis [ITCP,
OJTHAK OUTBII 3HAYUME W CTIWKE 3HIIKEHHS
cnocrepiranocs B EI', ge 3actocoByBanacs
JKYBaJIbHO-TICUXOCOIIaJIbHA TIporpama.

Oyinka 3a WKaL0w 8NAUBY MPABMA-
MmuuHoi nooii

3a pe3ynbTaTaMu IIKAJIH OI[IHKH BILIUBY
tpaBmariuHoi mofii (IES-R) mpocrexyeTbes
BUPa)XCHE 3HWKCHHSI MOKa3HUKIB K y ET,
tak 1 B KI', ognak y narmtientiB EI' i 3miHM
Oyiu OLTBIIT 3HAYHUMU.

B ET minBuGipku F43 cepen ydacHUKIB i3
KJIiHIYHO 3Hauymumu nposisamu [ITCP
(>4 cummromu; N=12) MeaiaHHE 3HAYEHHS
cranoBuio 37 (35,0-47,5). Ilicist 3aBepIieHHs
KOMIUICKCHOI JTIKyBaJIbHO-IICHXOCOIIaJIbHOT
MpOrpaMy MeJliaHa JTOCTOBIPHO 3HU3HIIACS
no 21,5 (13,5-25,0), p=0,002, a yepe3 Tpu
MiCsIl Mmichsl BTpY4YaHHS — Ime Oinbie,
no 19,5 (12,5-22,75), p=0,002 nopiBHSHO
3 BUXIJTHUM PIBHEM.

VY KI' ciocrepiranacs nmoaiOHa AuHaMIKa.
[Tpu nepBUHHOMY OIIIHIOBaHHI MeJ/IlaHHE 3HAa-
yeHHs craHoBmIo 35 (31,5-40,5). Onpasy micns
Kypcy (papmakoTeparii MeiaHa J0CTOBIPHO
sumsminacs go 28,0 (27,5-32,0), p=0,002,
a uepe3 Tpu Micsami — g0 24,0 (23,5-29,5),
p=0,002 BiTHOCHO MOYATKOBOTO MTOKAa3HUKA.

Boanoyac ciif BiA3HAYNATH, IO BXKE IT1CIIS
3aBepIICHHs TPOrpaMu JIIKYBaHHS MeJlilaHHe
3HadeHHs B EI" OyI10 T0CTOBIpHO HIDKYUM 32
ananoriunuii nokasuuk y KI™ (p<0,001), i us
pizHuLIs 30epiranacs yepe3 Tpu micsii (p=0,002).

Taxkum unHOM, HaHi IES-R miaTrBepmKyoTh
BUIITY €(eKTUBHICTh KOMITIEKCHOI JIIKYBAJIbHO-
MCUXOCOIIaTbHOI MPOTPaMu y 3HUKEHHI
IHTEHCHBHOCTI BIUIUBY TPaBMaTHYHUX ITOIIH
MOPIBHSHO 3 (hapMaKoTeparniero.

OO0roBopeHHs pe3yJbTaTiB

OtpumMaHi pe3ylnbTaTH MiITBEPIKYIOThH
3HAYHY TIOIIMPEHICTh CTPEC-acoIiiOBaHUX
MICUXIYHUX PO3NAJIB Cepel] BOJOHTEPIB, Kl
pairooTh B ymoBax BiHU. Y 30,5 % pecrion-
JICHTIB OyJIM BUSIBJICHI KJIIHIYHI IIPOSIBH, IO
BIIMOBIAAH KpHTepism pyoprku F43 3a MKX-10.
Lle criBBITHOCHTBCS 3 MKHAPOTHUMH JTAHUMU,
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SK1 CBITYaTh MPO 3HAYHE 3POCTAHHS PIBHSA
[ITCP y momynsimisix, o nepedyBaroTh y 30Hi
BOEHHUX JIiH.

3acTocyBaHHS KOMILIEKCHOT JTIKYBaJIbHO-
TMICHXOCOLIIATLHOT IPOrpaMu, sika repedadaa
BTPYYaHHS 3 MEAUKAMEHTO3HUM JIIKYBaHHSAM
Ta TICHXOJIOTIYHOIO IHTEPBEHIIIEI0 HHU3BKOT
IHTEHCUBHOCTI «Y TIpaBIiHHS po0OIeMaMu+»,
B EI' 3a0e3meumio 1OCTOBIpHE 3MEHILICHHS
BHUPAXXEHOCTI CUMIITOMIB 3a LIKaJOK CKpHU-
Hinry Ha [ITCP, a Takox 3HaYHE 3HIKEHHS
OaniB 3a mkanamu PCL-5 ta IES-R. TlosuTtrBHa
JWHaMika 30epiraigacs i uepes3 TpH Micsii
TiCJIst 3aBEPIIEHHS MPOTrpamMHu, 10 BKa3ye Ha
CTIAKUI TeparneBTUIHUN €(PEKT.

VY KT, ne 3actocoByBanocs juiie papma-
KOJIOT1YHE JIIKyBaHHS, TAKOXK BiI3HAYAIOCS
MOKpAIlEHHS, MPOTEe BOHO OyJI0 MEHII BUpa-
*keHuM 1 He nocsrasio piBas EI. Lle BimmoBinae
Cy4yaCHHUM JaHHUM, IO BKa3ylOTh Ha OUIBIIY
e(heKTUBHICTh KOMIUICKCHUX IiAXO/IIB Y JIKY-
BaHHI CTpeC-acoIiiOBaHUX PO3JIaIiB MOPIB-
HSIHO 3 MOHOTEPAITI€IO.

HoBu3Ha mpoBeneHoro AOCTiIKEHHS
MOJISITA€ Y BUBUEHHI KJIIHIYHOI €)EKTUBHOCTI
MCUXOCOIIaTbHOI MPOTpaMHu caMme cepe
BOJIOHTEPIB CHENU(DIUHOT TPYIH PUBHKY, KA
nepeOyBae i TPUBAINM BILTUBOM CTPECO-
reHHUX (akTOpiB Ta MAa€ BUCOKUN pIBEHb
€MOIIIITHOTO BUCHAXECHHS.

BucHoBku

Cepenr BOJIOHTEPIB 13 J11arHOCTOBAaHUMU
TICUXIYHUMH PO3JIafiaMH, SKi OyJIH BKJIFOYCHI
1o kiHigHO1 BUOipku (N=82), y 25 oci6 (30,5 %)
BUSBJICHO po3iamu pyopuku F43 3a MKX-10
(peakiiisi Ha TSOHKKHIA CTpeC Ta po3aau ajiarl-
tarii). [{e cBiquuTh MpO 3HAYHY MOIUPEHICTh
JTaHOT HO30JIOT1YHO1 (hOPMU Cepell BOIIOHTEPIB
K TPYIH MIJBULIEHOTO PU3UKY. 3aCTOCYBaHHS
pO3po0JICHOT KOMILJIEKCHOT JIIKYyBaJbHO-
TICUXOCOLIIATLHOT IPOTPaMH MPOIEMOHCTPYBAJIO

Jlitreparypa

KJIIHIYHY €()EeKTUBHICTh Y 3HM)KCHHI BHpa-
KEHOCTI CHUMIITOMIB CTPECOBUX PO3JIAIIB,
MPUYOMY TIO3UTHUBHA JAUHaAMiKa 30epiramsacs
MIPOTSTOM TPHOX MICSIIIB ITiCIIsI 3aBEPIICHHS
BTpyuyanHsi. dDapmakoyoriyHe JiKyBaHHS
TaKOX CHPUSIIO MOKPAIICHHIO CTaHy, OJHAK
1oro epeKTUBHICTH Oylia MEHIII BUPAKEHOIO
y TOPIBHSIHHI 3 KOMIUIEKCHOIO JIIKYBaJbHO-
MICUXOCOIlialbHOI0 TTporpaMor. OTpumMani
pe3yNbTaTH MiATBEPKYIOTh JOIJIBbHICTh
iHTEerparii MCUXOCOIIAIbBHUX BTPy4YaHb ¥y
CUCTEMY JOIMOMOTH BOJIOHTEpaM, L0 MOXKE
I IBUIIUATH IXHIO TICHXOJIOTIYHY CTIMKICTD 1
3HU3UTH PU3HK 3aTOCTPEHHS MCUXOMaTOJ0-
T1YHOT CHMIITOMATHKH.

IlepcnexkTBH MOAATBIINX AOCTIIKEHb
MOJIATAIOTh Y PO3IMIMPEHHI BHOIPKHA BOJIOH-
TEpiB, JOBFOCTPOKOBOMY CIIOCTEPEKEHHI 32
e(eKTUBHICTIO TICMXOCOIIaTbHOI TporpamMu
Ta po3poOIili KOMOIHOBAaHUX MIAXOJIB, IO
MOEHYIOTh IICUXOCOIialbHi Ta (hapMakoio-
TYHI METOHM KOPEKIIii cTpec-acoriioBaHuX
po3IaiB.
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Sumariuk B.M.

DYNAMICS OF THE MANIFESTATIONS OF STRESS-ASSOCIATED
DISORDERS AND THEIR CLINICAL CORRECTION IN INDIVIDUALS WHO
ENGAGED IN VOLUNTEER ACTIVITIES DURING THE WAR

Background. Russia’s full-scale invasion of Ukraine has led to a significant increase in the
psycho-emotional burden on the population, particularly on volunteers who experience
prolonged stress and regularly encounter traumatic events. This significantly increases the risk
of developing stress-associated mental disorders.

Aim. To evaluate the clinical effectiveness of a therapeutic and psychosocial program
in reducing the severity of symptoms of stress-associated disorders among volunteers involved
in wartime activities.

Materials and Methods. Within the overall study, 288 volunteers aged [18-60] years were
examined. Among them, a clinical sample of individuals with neurotic and stress-associated
mental disorders was formed (n=82). This article presents the results of the analysis of a
subgroup of respondents with disorders of the F43 category. The analytical sample included
25 individuals. Depending on the type of intervention, they were divided into an experimental
group (n=12), which received a comprehensive therapeutic and psychosocial program, and a
control group (n=13), which received pharmacotherapy. Diagnostics were performed using the
clinical-psychopathological method and psychodiagnostic tools: the Primary Care Post-Traumatic
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Stress Disorder (PTSD) Screen, PTSD Checklist (PCL) for Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (DSM-5), Impact of Event Scale — Revised (IES-R) The
treatment program combined pharmacotherapy and a low-intensity psychological intervention
"Problem Management+". Treatment effectiveness was assessed by the dynamics of psycho-
metric indicators. The study was conducted within the framework of research projects with state
registration numbers 0120U101503 and 0125U001434.

Research Ethics. The study was approved by the Commission on Biomedical Ethics of
Bukovinian State Medical University (Protocol No.1 of September 15, 2022). All participants
signed voluntary informed consent.

Results. In the experimental group, a statistically significant reduction in the severity of
post-traumatic stress disorder symptoms was found across all scales, which persisted for three
months after the completion of the intervention. In the control group, which received only pharma-
cotherapy, improvement was also observed, however it was less pronounced and less stable.

Conclusions. The comprehensive therapeutic-psychosocial program demonstrated high
clinical effectiveness and can be recommended for integration into the system of assistance to
volunteers. Its implementation contributes to increased psychological resilience and reduction
of the risk of exacerbation of psychopathological symptoms.

Keywords: psychiatry, volunteers, psychosocial support, anxiety, post-traumatic stress
disorder, stress.
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MEDICO-SOCIAL SUBSTANTIATION OF A MODEL
FOR EARLY DETECTION AND PREVENTION OF BURNOUT
SYNDROME IN HEALTHCARE WORKERS

Ivashchenko R.O., Ohniev V.A.
Kharkiv National Medical University, Kharkiv, Ukraine

Background. Emotional Burnout Syndrome (EBS) among healthcare workers is a pressing
public health issue that affects professional performance, patient safety, and healthcare system
sustainability. Despite growing recognition, standardized early detection and prevention models
remain underdeveloped in Ukraine.

Aim. To conduct medical and social research and develop a model for early detection and
prevention of burnout syndrome among healthcare workers.

Materials & Methods. The study employed structural-functional modeling, synthesized
from a literature review and empirical research conducted in 2021-2023. The study population
comprised 483 healthcare professionals (study group, n=294; control group, n=189). An index-based
approach was applied using integral indicators: Emotional Burnout Index (EBI), Stress Load
Index (SLI), Support Index (SI), Access to Help Index (AHI), Learning Readiness Index (LRI),
and Work Ability Index (WAI). Risk prediction was performed using Wald’s Sequential Probability
Ratio Test. The model was validated via expert elicitation (12 experts) on a 10-point scale.

Research Ethics. The study was conducted in accordance with the World Medical Association
Declaration of Helsinki (1964-2024). Ethical approval was obtained from the Ethics Committee
of Kharkiv National Medical University. All participants provided written informed consent.

Results. Structural changes in burnout prevalence were observed: the proportion of
individuals with EBI <40% decreased from 354.7%o to 314.7%o, while those with EBI >70%
increased from 191.9%o to 231.9%o. Thirty risk factors were identified, with organizational-
managerial determinants showing the strongest effect. Work ability among healthcare workers
with burnout symptoms was low (mean WAI, [42.23+0.91]%). Access to help was limited
(mean AHI, 59.18%), with the presence of specialized services significantly increasing the odds
of high access (odds ratio, OR=43.56; p<0.001). A functional-structural model integrating
screening, risk stratification, forecasting, and routing to assistance was developed and validated
(mean overall score, [8.7+0.6] points).

Conclusions. The proposed model ensures standardized index-based screening, risk
stratification, forecasting, formalized access to psychotherapeutic assistance, and monitoring
of effectiveness, including work ability assessment. Implementation of the model corresponds
to contemporary international approaches to mental health governance in the workplace.

Keywords: social medicine, emotional burnout syndrome, prevention, work ability.
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Abbreviations

AHI  — Access to Help Index

EBI  — Emotional Burnout Index
EBS - Emotional Burnout Syndrome
HR  — Human Resources

LRI - Learning Readiness Index

PC  —Prognostic Coefficients

Sl — Support Index

SLI  — Stress Load Index

SPRT - Sequential Probability Ratio Test

WAI —Work Ability Index

WHO - World Health Organization

Introduction

Emotional burnout syndrome among
healthcare workers represents a critical chal-
lenge for modern health systems, emerging
as a direct consequence of chronic occupa-
tional stress that has not been effectively
mitigated. According to the WHO, burnout
Is conceptualized strictly as an occupational
phenomenon characterized by a triad of
symptoms: energy depletion or exhaustion,
increased mental distance or negativism
toward one’s career, and a persistent decline
in professional efficacy [1; 2].

The detrimental impact of burnout extends
far beyond the individual clinician’'s well-being;
it correlates with increased risks of profes-
sional errors, ethical and communication
conflicts, diminished productivity, and high
staff turnover. These factors collectively
undermine the organizational resilience of
healthcare institutions. Evidence suggests that
fragmented, one-off initiatives are insufficient.
Instead, effective mitigation requires a shift
toward integrated systems that combine
individual psychological interventions with
structural organizational solutions aimed at
optimizing workloads and enhancing mana-
gerial support [3-6].

Under current conditions, the transition
from episodic support to reproducible manage-
ment models is essential. Such models must
prioritize standardized screening, objective
risk stratification, predictive modeling, and
formalized routing to psychotherapeutic
(psychological) assistance. This systematic
approach aligns with contemporary interna-
tional recommendations for mental health in
the workplace [3; 7] and responds to the evol-
ving regulatory landscape in Ukraine, which
increasingly emphasizes psychosocial care and
institutional mental health governance [9-11].

Aim of study was to conduct medical and
social research and develop a model for early
detection and prevention of burnout syndrome
among healthcare workers.

Materials and Methods

The study employed a structural-functional
modeling method, synthesized from an
extensive review of domestic and interna-
tional burnout prevention strategies and the
authors' empirical research conducted between
2021 and 2023. This foundational research
encompassed a comprehensive situational
analysis, including the assessment of burnout
prevalence, identification of key determinants
and their impact magnitude, risk forecasting,
work ability evaluation, and an audit of existing
psychotherapeutic support and organizational
training gaps.

The study population comprised 483
healthcare professionals, stratified into a study
group (n=294) and a control group (n=189).
For quantitative monitoring, an index-based
approach was applied using integral indicators:
EBI, SLI, SI, AHI, LRI, and the functional
indicator — WAL.

Risk prediction was operationalized through
SPRT. This method enabled the construction
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of a prognostic matrix and the establishment
of diagnostic thresholds based on the cumu-
lative sum of prognostic coefficients [8].

The prognostic matrix was constructed
using all thirty identified risk factors to preserve
the full complexity of the risk structure during
the initial model development phase. The diag-
nostic thresholds (O PC <-13, —12 to +12, >+13)
were derived from the distribution of prog-
nostic coefficients in the study sample, with
the £13 threshold corresponding to the 95th
percentile of the coefficient sum distribution,
consistent with Wald's original methodology.
Factors with lower informativeness were
retained because their cumulative contribution
in combination with other factors achieved
the predefined diagnostic thresholds; removing
them would alter the cumulative sum trajectory
and potentially reduce predictive accuracy.
Future iterations of the model may explore sim-
plification based on implementation experience.

Finally, the projected efficacy of the deve-
loped model was validated via expert elicita-
tion, with evaluators scoring the framework
on a standardized 10-point scale.

Research Ethics

The study was conducted in accordance
with the principles of the World Medical Asso-
ciation Declaration of Helsinki (1964-2024).
Ethical approval was obtained from the Ethics
Committee of Kharkiv National Medical
University (Protocol No.6 of October 02, 2019).
All participants provided written informed
consent prior to enrollment. The anonymity
and confidentiality of the respondents were
ensured throughout the study. The research
did not involve any invasive procedures or
interventions that could pose a risk to the
participants' health.

Results

The study established that during the
observation period, structural changes occurred
in the prevalence of burnout syndrome across
EBI thresholds: in 2023 compared with 2021,
the share of individuals with EBI <40%
decreased (from 354.7%o t0 314.7%0), while
the share of individuals with EBI >70%
increased (from 191.9%o to 231.9%o), with
stability of the "middle corridor" [40-70]%

(453.4%o in both 2021 and 2023). Profes-
sional and age-related heterogeneity of EBI was
also detected: the highest levels were charac-
teristic of psychiatry (581.4%o) and oncology
(533.1%0); intermediate levels — anesthesio-
logy/intensive care (505.3%o) and therapy/family
medicine (496.5%o); lower levels — surgery
(427.1%0) and pediatrics (381.4%o). In the
age dimension, the highest EBI values were
observed in the groups <25 years (579.8%o)
and >56 years (550.0%0), and the lowest —
in the 26-35 years group (440.3%o), which
substantiates the need for targeted prevention
prioritizing high-risk groups.

To delineate factors associated with the
driving the development of EBS, a compa-
rative analysis was conducted between the
study and control groups. This identified
thirty distinct risk factors, which were categorized
into four primary domains: socio-demographic
and professional, organizational-managerial,
patient-related, and individual-resource (endog-
enous). By ranking these factors according to
their effect size (n) and statistical informative-
ness, the core risk determinants (n>6.00%)
were identified: conflicts with patients
(M=23.88%), physical symptoms of exhaustion
(n=21.33%), frequent sleep disturbances
(1=19.69%), emotional/psychological pressure
from patients (n=19.11%), presence of chronic
diseases (n=18.04%), exacerbation of chronic
diseases due to workload (n=17.91%), pressure
due to high patient expectations (n=17.53%),
frequent anxiety/depression (n=14.05%), ex-
cessive workload (n=13.73%), administrative
ignoring of staff grievances (n=13.45%),
overtime shifts/work on weekends (n=12.04%),
lack of support from family/friends (m=9.28%),
unpaid overtime work (n=8.31%), irregular
physician visits regarding chronic diseases
(m=7.68%), and legal threats/complaints from
patients (n=6.51%).

All thirty factors, including those with n
below 10%, were retained in the prognostic
matrix because their cumulative contribution
in the Wald sequential algorithm proved nec-
essary to achieve the diagnostic thresholds.
Factors with smaller effect sizes were found
to contribute at specific stages of the sequen-
tial summation, particularly in cases where the
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cumulative score fell near the diagnostic
boundary. Excluding these factors would result
in a higher proportion of indeterminate cases
requiring additional diagnostic procedures,
thereby reducing the practical utility of the
prognostic algorithm.

The results demonstrate that while the
risk structure is inherently multivariate and
multi-level, it contains a clearly defined contour
of modifiable organizational and managerial
determinants. This evidence-base provides a
strategic roadmap for institutional-level preven-
tive interventions, allowing healthcare adminis-
trators to transition from generalized support
to targeted, high-impact systemic changes.

For the practical implementation of a risk-
oriented management strategy, a prognostic
algorithm was developed to predict the onset
of EBS. This model is based on Wald’s SPRT
and utilizes a structured prognostic matrix
comprising 30 factors, ranked by their decrea-
sing informativeness. The diagnostic process
involves the sequential summation of Prognostic
Coefficients (PC). The assessment continues
until the cumulative score reaches predefined
interpretation thresholds, which facilitate
objective clinical decision-making: > PC <-13 -
no risk; Y PC from —12 to +12 — probable risk;
> PC >+13 — high risk (with 95% probability) [8].
This formalized approach enables the syste-
matic identification of high-risk cohorts
within healthcare institutions. Furthermore,
it provides a rigorous evidentiary basis for the
initiation of tiered preventive interventions,
ensuring that the intensity of psychological
and organizational support is precisely cali-
brated to the individual’s risk profile.

Particular significance was attributed to the
assessment of WA as the primary functional
consequence of professional burnout. Among
healthcare workers with signs of EBS, the mean
WAI was [42.23+0911% (range: [11.11-
88.89]%). A critical finding was the distribu-
tion of functional capacity: the vast majority of
respondents (81.6%) demonstrated a low level
of work ability, while medium and high levels
were equally infrequent (9.2% each). A domi-
nant influence of the stress load index (X1) on
WA was established (Rx1y=—0.451), and the
regression model of work ability had the form:

Y =54.926 — 0.482 x X1 +0.209 x X2 —

—0.059 x X3 +0.105 x X4 (D),

where Y — Work Ability Index (%);
X1 — Stress Load Index;
X2 — Support Index;
X3 — Access to Help Index;
X4 — Learning Readiness Index;
adjusted R>=0.213.

The adjusted R? of 0.213 indicates that the
selected indices explain 21.3% of the variance
in work ability, reflecting the multifactorial
nature of work ability beyond burnout-related
determinants. While this limited explanatory
power suggests that work ability is influenced
by additional factors not captured in the model,
the significant contribution of stress load (SLI)
as the dominant predictor (Rx1y=—0.451)
supports the rationale for including work
ability as a key functional outcome in pre-
vention strategies. Prevention efforts should
therefore target stress reduction as a modifiable
determinant of work ability, while acknowl-
edging that comprehensive preservation of
work ability requires broader organizational
and individual interventions beyond the scope
of burnout prevention alone.

The obtained data confirmed that preven-
tion should be oriented not only toward redu-
cing burnout manifestations, but also toward
preserving work ability as a practically
meaningful outcome.

At the same time, analysis of the organi-
zation of psychotherapeutic (psychological)
care showed that the key problem is not only
staff awareness, but real accessibility of support
and reproducibility of preventive procedures.
The mean AHI was 59.18% (95% CI: 57.39—
60.97), and LRI was 51.72% (95% CI: 50.30—
53.15); a positive association between AHI
and LRI was established (r=0.379; p<0.001).
It was shown that the presence of specialized
services within an institution significantly
increases the odds of a high level of access
to help (AHI>70%) (OR=43.56; p<0.001),
and active managerial support is associated
with high learning readiness (LRI>70%)
(OR=6.76; p<0.001). These findings demon-
strate that the institutionalization of support —
encompassing dedicated services, formalized
routing, protected time allocation, and proactive

OpuriHanbHe pocnimxeHHs

54

Original Research



EkcnepumeHTanbHa i kniviyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

managerial leadership — is a critical prerequisite
for effective prevention. Such a systemic ap-
proach aligns with contemporary international
standards for psychosocial care and mental
health governance in the workplace [3; 9; 10].

Based on the above, a functional-structural
model for early detection and prevention of
burnout syndrome in healthcare workers was
developed, grounded in a multi-level approach
and providing for integration of screening,
risk stratification, forecasting, routing access
to help, and monitoring effectiveness via harmo-
nized indices (EBI, SLI, SI, AHI, LRI) and
the functional indicator of work ability (WALI).
The model is designed for implementation at
national, regional, group, and individual levels,
and the preventive contour is structured accor-
ding to primary, secondary, and tertiary preven-
tion, involving administration, department
leaders, HR and educational-methodological
services, as well as psychological/psycho-
therapeutic support (as needed) [3; 7].

The functional-structural model for early
detection and prevention of burnout syndrome
in healthcare workers, incorporating the
multi-level approach and integrating screening,

risk stratification, forecasting, routing to
assistance, and monitoring of effectiveness,
is presented in Fig. 1.

The developed model was validated through
expert elicitation involving 12 independent
experts in the fields of occupational health,
medical psychology, and healthcare manage-
ment. Each expert evaluated the framework
on a 10-point scale across five criteria (all scores
in points): structural integrity, feasibility of
implementation, alignment with international
standards, clarity of the risk stratification
algorithm, and potential for sustainability.
The mean overall score was [8.7+0.6] (range:
[7.8-9.5]). The highest scores were assigned
to the risk stratification algorithm [9.1+0.4]
and alignment with international standards
[8.9+0.5]; the lowest scores were assigned to
feasibility of implementation [8.2+0.7], which
was attributed to variability in institutional
resources. A threshold of [>8.0] was prede-
fined as acceptable validity; all criteria met
this threshold. The validation results confirm
the model's conceptual soundness while
highlighting the need for context-specific
adaptation during implementation.
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Fig. 1. Functional-structural model for early detection
and prevention of burnout syndrome in healthcare workers.

OpuriHanbHe pocnimxeHHs

55

Original Research



EkcnepumeHTanbHa i kniviyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

The primary goal of the proposed model
is to mitigate the incidence and progression
of Emotional Burnout Syndrome (EBS) among
healthcare professionals. This is achieved
through the systematic identification of high-
risk cohorts, the implementation of evidence-
based, targeted interventions, and the provi-
sion of streamlined access to psychothera-
peutic and psychological support, underpinned
by a continuous, dynamic evaluation of
effectiveness.

To ensure the structural integrity and oper-
ational success of the model, the following
foundational principles were formulated:

— proactivity and timeliness: prioritizing
early-stage detection to intercept burnout
before it reaches clinical severity;

—systemic multi-level integration: coordi-
nating actions across individual, departmental,
and institutional tiers;

— risk-oriented targeting: tailoring inter-
ventions based on objective risk stratification
and specific professional vulnerabilities;

— multidisciplinary collaboration: Integrating
expertise from clinical medicine, organizational
psychology, and healthcare management;

—accessibility and ethical integrity: guar-
anteeing low-barrier access to support while
maintaining strict professional confidentiality;

—bimodal intervention strategy: harmonizing
individual psychological resilience-building
with organizational structural optimizations;

—metric-driven governance: utilizing index-
based monitoring to provide an objective
evidence base for performance assessment
and model refinement.

The proposed model is designed to facilitate
the following strategic tasks: standardization
of screening and regular index monitoring;
risk stratification of personnel based on index
thresholds and a prognostic algorithm; forma-
lization of the route for accessing psycho-
therapeutic (psychological) assistance; imple-
mentation of preventive intervention packages
of varying intensity (primary, secondary, tertiary
prevention) considering dominant risk deter-
minants; reduction of the impact of manageable
organizational factors (workload, overtime/
on-call shifts, managerial pressure, response
to complaints, support deficit, conflict intensity

of interactions); provision of training modules
and enhancement of staff learning readiness
in practice-oriented formats; assessment of
prevention effectiveness by changes in indices
and work ability with the possibility of opera-
tional adjustment of managerial decisions.
The functional-organizational components
of the model include the subjects of manage-
ment, the object of management, and the requ-
latory block that ensures reproducibility of
the preventive contour (Fig. 2). The subjects
of management are health governance bodies
at relevant levels, healthcare facility admini-
stration, heads of structural units, HR/personnel
and educational-methodological services, psycho-
logical/psychotherapeutic services (if available),
as well as professional and public organiza-
tions (when available/feasible). The object
of management is the professional well-being
of healthcare workers and related outcomes:
the level of burnout manifestations (EBI),
work ability (WAI), and manageable risk
determinants (SLI, SI, AHI, LRI).

H Object of management H Scientific-regulatory block |
Ministry of Health of Ukraine Professional well-being Regulatory
of healthcare workers and legal component
[Regional health level | |
Level of bumout Organizational
and structural component

manifestations (EBI
[Work abilitylofstaﬂ'(wm} | [Resource component |

Human resource
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Information component

| Management entities

Administration
of the health

facility

| Heads of structural units

Controllable risk
determinants
(SLI SI, AHI, LRI)

[ HR department

Educational and
methodological service /
continuing professional
development unit

Psychological/psychotherapeutic
service (internal or contracted

Staff support service /
quality and safety

of occupational health service

Professional and public
organizations
(where available/possible)

Clinical
and preventive component

Scientific and
methodological component

Fig. 2. Functional-organizational structure
for implementing the model for early detection
and prevention of burnout syndrome
in healthcare workers.

The regulatory block of the model (Fig. 3)
includes interconnected components: legal
and regulatory (local documents, confidentiality
and non-punitive access to support, proto-
cols/routing for psychological assistance and
the mandatory requirements for monitoring
key performance indicators) [9; 10]; organi-
zational-structural (integration of screening
and index-based monitoring into existing human
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resource management processes, designation
of a coordinator/support service, formalization
of the "entry window", regularity of activities
and interdepartmental interaction); resource
(protected time for consultations and trainings,
material and technical conditions, minimum
necessary resources for interventions of varying
intensity); staffing (training specialists and

educating department heads in managing psy-
chosocial risks); informational (psychoeduca-
tion, algorithms/memos, feedback channels);
clinical-preventive (intervention packages
according to risk level, routing to assistance);
scientific-methodological (effectiveness indi-
cators, analysis of index dynamics, and improve-
ment of prevention programs) [3-6].

Regulatory
and legal component

- Local protocols for early detection and prevention

- Procedure for routing access to help (referral pathway/regulations)

- Ethical principles, confidentiality, non-punitive nature of help

- Requirements for monitoring indicators (EBI, SLI, SI, AHI, LRI, WAI)

Organizational
and structural component

- Integration of screening into routine staff management processes
- "Traffic-light" risk triage and activation of intervention packages
- Formalized pathway for access to support (entry point)

- Interdepartmental coordination and feedback

Resource component

- Protected time for prevention/consultations/trainings
- Material and technical conditions for the support

- Availability of specialists (internal or external)

- Minimum necessary resources for interventions

Human resources
component

- Training of coordinators/persons responsible for burnout
|| - Training of unit managers in psychosocial risk management
- Staff capacity building in self-regulation and prevention

- Supervisory support for help providers (as needed)

Information component

- Raising awareness about burnout syndrome, its signs, and prevention
- Information on available services, pathways

- Memos/algorithms for staff and unit managers

- Collection and analysis of monitoring data for management decisions

- Primary prevention
(reducing controllable stressors, workload regulation)

Clinical - Secondary prevention
and preventive — (early detection, triage, short targeted interventions)
component - Tertiary prevention
(psychotherapeutic/psychological care, follow-up, rehabilitation)
- Intervention packages according to risk level
- Methodological materials and training modules
Scientific (1-3 hours / 1 day, blended formats)
. - Use of the prognostic method (Wald’s method, thresholds +13)
and methodological — . ‘ -
- Effectiveness assessment by dynamics of indices
component

and work ability indicators
- Adjustment of prevention programs based on monitoring results

Fig. 3. Scientific-regulation block.
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The main idea of the proposed model is
embedding burnout prevention into routine
work to improve the quality of healthcare
services and strengthen the mental component
of healthcare workers’ well-being. Professional
well-being of staff is, in effect, an "invisible
infrastructure™ of safe medical care: when
exhaustion accumulates, the frequency of com-
munication failures, deontological conflicts,
and errors under time pressure and attention-
resource deficits increases — and the conse-
guences inevitably become systemic. This is
why burnout prevention matters at all levels
of care delivery: it supports continuity of pro-
cesses, reduces organizational vulnerability
during peak workload periods, strengthens
trust within the team and patients’ trust in the
institution. In a broader perspective, it is also
a mechanism for reducing indirect losses
associated with staff turnover, maladaptation,
and gradual decline in effectiveness that often
remains outside formal control. Thus, imple-
mentation of the model is considered a prac-
tical pathway to transform burnout prevention
into a manageable, accountable, and repro-
ducible element of the healthcare system,
aimed at strengthening institutional resilience
and the quality of medical care.

Discussion

The findings of this study regarding the
prevalence of burnout and its professional
and age-related heterogeneity are consistent
with international data showing that psychi-
atric and intensive care specialties are at
highest risk, while the U-shaped age distri-
bution reflects the dual vulnerability of early-
career professionals facing high demands
without sufficient coping resources and senior
practitioners experiencing cumulative long-term
stress exposure [3; 5; 6]. The identification
of modifiable organizational determinants —
particularly excessive workload, overtime,
managerial pressure, and inadequate response
to staff grievances — as core risk factors aligns
with the systems approach to burnout pre-
vention advocated by the National Academy
of Medicine and the WHO, which emphasize
that sustainable solutions require organiza-
tional-level interventions rather than indi-
vidual-focused strategies alone [3; 4; 7].

The critical deficit in regulatory aware-
ness among healthcare workers, identified
in previous research by the authors, further
supports the need for systemic changes. In a
separate study involving 221 medical profes-
sionals, only 23.6% demonstrated a high level
of knowledge regarding existing normative
documents on burnout prevention, while
72.6% had a low level of awareness; the ma-
jority of respondents (78.3%) relied on infor-
mal sources such as the Internet, whereas only
10.4% used official documents from the
Ministry of Health [12]. These findings highlight
a systemic gap between the formal existence
of regulatory frameworks and their practical
application in healthcare settings. The low
level of regulatory awareness, coupled with
the fragmented institutionalization of support
services identified in the present study,
underscores the need for targeted educational
interventions and the integration of burnout
prevention into routine professional training.

The relationship between physical work-
ability and health indicators, as discussed by
Heera et al., provides additional context for
understanding the functional consequences
of burnout. Their theoretical analysis emphasizes
that physical performance is closely linked
to cardiorespiratory capacity, stress resistance,
and the ability to maintain homeokinesis —
parameters that can be significantly compro-
mised in states of chronic stress and exhaus-
tion [13]. In our study, the dominant influence
of stress load on work ability (Rx1y=-0.451)
and the low overall work ability index
([42.23+0.911%) among healthcare workers
with burnout symptoms align with this concep-
tual framework. The integration of physical
health indicators into workplace health assess-
ments may therefore enhance the early detec-
tion of burnout risk and support more compre-
hensive preventive strategies.

A potential limitation of the proposed
model is that the same administration respon-
sible for creating organizational risk factors
(e.g., workload, overtime, response to griev-
ances) is tasked with implementing mitigation
strategies. To address this tension, the model
explicitly separates the identification of risk
factors (conducted through standardized
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monitoring) from the implementation of pre-
ventive interventions (overseen by a multi-
disciplinary committee that includes staff
representatives and external experts where
feasible). The regulatory block of the model
further mandates transparency in monitoring
results and establishes accountability mech-
anisms, including regular reporting to staff
and the involvement of professional organi-
zations in oversight. This structural design aims
to mitigate the inherent conflict of interest by
distributing responsibility and ensuring that
intervention decisions are based on objective
index-based data rather than administrative
discretion.

Conclusions

The study results indicate the need for fur-
ther implementation in the healthcare system
of an improved model for early detection and
prevention of burnout syndrome in healthcare
workers as an organizationally manageable
process. The proposed model ensures stand-
ardized index-based screening, risk stratifi-
cation and forecasting, a formalized route for
access to psychotherapeutic (psychological)
assistance, as well as monitoring of effective-
ness, including assessment of work ability as a
key functional outcome. It has been demon-
strated that implementing the improved model
for early detection and prevention of burnout
syndrome in healthcare workers corresponds
to contemporary international approaches to
mental health governance in the workplace
and prevention of professional exhaustion,
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Ieawenko P.0., Ozuee B.A.

MEIUKO-COUIAJILHE OBIPYHTYBAHHS MOJIEJII PAHHBOI'O BUSAIBJIEHHSI
TA MIPOPIIIAKTUKU CUHAPOMY BUI'OPAHHSA Y MEJJNYHUX ITPAIIIBHUKIB

AxrtyanbHicTb. Cunjgpom emouiiinoro Buropanus (EBS, Emotional Burnout Syndrome)
y MEAMYHUX MPALiBHUKIB € aKTyaJbHOI MEAMKO-COI[IaJIbHOIO IMPOOJIEMOI0, IO BIUIMBAE
Ha npodeciiiHy MisIbHICTb, O€3MeKy MaIllEHTIB Ta CTIMKICTh CUCTEMH OXOPOHH 3/I0pOB’S.
Hespaxkatoun Ha 3pocTaroye BU3HAHHA MPOOJEMHU, CTaHAAPTHU30BaHI MOJIENl PaHHBOTO
BUSIBJICHHS Ta MPO(QUIAKTUKY B YKpaiHi 3aIMIIAI0ThCS HEOCTaTHRO PO3POOICHUMH.
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Mera. IlpoBecTn MeauKo-coliaibHe IOCTIKEHHS Ta PO3POOUTH MOJENh PAaHHLOTO
BUSIBJICHHS 1 MPO(UTAKTUKY CHHAPOMY €MOLIHHOTO BUTOPAHHS Y MEINYHHX TIPAIliBHUKIB.

Marepianu Ta MeToau. Y JOCTIDKEHHI 3aCTOCOBAHO METOJ CTPYKTYPHO-()YHKITIOHATEHOTO
MOJICITIOBAaHHS, CAHTE30BaHUH 3 aHaAIII3y JIITepaTypy Ta EMIIPHYHOTO TOCTIPKEHHS, IPOBEICHOTO
y 2021-2023 pp. O6’exT gociimxeHHs — 483 MEIUYHUX MpalliBHUKKA (OCHOBHA Tpyna, n=294;
KOHTpPOJIbHA rpyma, n=189). Bukopucrano iHIeKCHUHN MiaXia 3 IHTETPATbHUMH TTOKA3HUKAMU:
iHnekc emorniitaoro Buropanss (EBI, Emotional Burnout Index), iHnekce ctpecoBoro HaBaHTaKEHHS
(SLI, Stress Load Index), inaexc miarpumk# (SI, Support Index), iHaekc qoctyny A0 J0IIOMOTH
(AHI, Access to Help Index), innexc maBuansHoi rotoBHOCTI (LRI, Learning Readiness Index)
ta igaekc nparnesnataocti (WAIL Work Ability Index). [Iporno3yBaHHs pu3UKy 31MCHEHO 3a
JIOTIOMOTO10 TIOCITiZIOBHOTO KpUTepito Banbia. Moens BajtiJoBaHO METOIOM €KCIIEPTHUX OIIIHOK
(12 excrieptiB) 3a 10-6anpHOIO MIKAJIOH.

Etuxa nociaizkenHs. J{oCiKeHHS MPOBEACHO BIAMOBIIHO 10 MPUHIMUMIB [ eIbCiHCHKOT
nekmapartii BececBiTHROT MeanuHoi acomiarii (1964-2024). CxBaneHHS OTPUMaHO BiJ KOMITETY
3 €THKH XapKiBCbKOT'0 HAI[IOHAJIbHOT'O MEJJMYHOT'0 YHIBEPCUTETY. Y €1 YHACHUKU HAJaIl MMCbMOBY
iH(hopMOBaHy 3rofy.

Pe3yabTaTu. BcraHOBIIEHO CTPYKTYpHI 3MiHH MOMMPEHOCTI BUTOpaHHsI: yacTka ocib 3 EBI <40 %
smeHmmiacs 3 354,7 %o 10 314,7 %o, Tox1 sk yactka ocid 3 EBI >70 % 3pocna 3 191,9 %o no
231,9 %o. InentudikoBano 30 dakTopiB pU3MKy, cepel SIKUX HAOLIBIITY CHITy BIUIMBY MAaJIH
OpraHizalifHO-yIpaBIiHChKI JaeTepMiHaHTh. [Ipare3natHicTh MEIUYHHUX MPAIiBHUKIB 3 O3HAKAMU
BUTOpaHHs Oyia Hu3bKo (cepenniii WAL [42,23+0,91] %). HocTym no qomomoru 6yB oOMe-
xeHuM (cepenniii AHI, 59,18 %), npu 11boMy HasIBHICTh CHIELiai30BaHMX CITY>KO 3HAYHO MiJBUIITY-
BaJIa IMAHCU BUCOKOTO JOCTymNy (BimHOIIeHHs maHciB, OR=43,56; p<0,001). Po3pobicHo Ta
BaJIi10BaHO (DYHKIIOHATBHO-CTPYKTYPHY MOJIEITb, 110 IHTErpy€e CKPUHIHT, CTPATH(]IKALIIO PHU3HKY,
IIPOrHO3YBaHHS Ta MapIIPyTU3AIIil0 A0 JONOMOTIH (CepeHs 3arajbHa OlliHKa, [8,7+0,6] 6ana).

BucHoOBKH. 3aniponOHOBaHA MOJIENb 3a0e3Meuye CTaHIapTU30BaHUN 1H/IEKCHUN CKPHHIHT,
cTpatu(ikalio pu3uKy, IpOrHo3yBaHHs, (hopMaIi3oBaHUN MapuIpyT JOCTYIY 0 ICUXOTepa-
NEBTUYHOI JTOTIOMOTH Ta MOHITOPUHT €(PEeKTHBHOCTI, BKIIOYAIOUU OLIHKY Ipale3JaTHOCTI.
BripoBakeHHS MOZIE BIIIOBLAA€E Cy4aCHUM MIXKHAPOAHUM IT1]1X0/1aM J10 YIPaBIIHHS ICUXIYHUM
3/10pOB’SIM Ha poOOYOMY MICIIi.

Knwuosi cnosa: coyianvha meouyuna, cuHOpom emMoyitino2o 8U2OPAaHHs, NPo@ilaKkmuxa,
npaye30amHicme.
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AHKCIOJIITUYHA 151 KPIOKOHCEPBOBAHOI CHPOBATKH
IVIALIEHTAPHOI KPOBI B MOJIEJII JIETKOI BUBYXOBOI
YEPEITHO-MO3KOBOI TPABMU

Canwvnuxkoe /I.0., IIpoxoniok O.C.

Incmumym npobaem kpiobionozii i KpiomeOuyuHu
Hayionanvrnoi akademii nayxk Ykpainu, Xapkie, Yxpaina

AKTYyaJbHicTb. 3HauHa MOUIMPEHICTh KOHTY31HHOI TPaBMHU T'OJIOBHOTO MO3KY MiA 4ac 30poiHuX
KOH(ITIKTIB Ta HeOCTaTHS €()EeKTUBHICTH ICHYIOUHX ITPOTPaM JIIKyBaHHS IMTOCTPAXKIATUX OOYMOBIIOIOTh
notpedy B po3poOlli HOBUX TEPAIIEBTHYHUX ITiAXOIiB.

Mera. JlocminuTy BIUTUB ITPENapaTiB CUPOBATKY [UIALICHTAPHOI KPOBI JIIOAMHHI Ha PiBEHb TPHBOXKHOCTI
MHUILEH y Mozieni Jierkoi BUOYXOBOT UepenHO-MO3KOBOI TPaBMHU.

Marepiasu Ta Metoau. [TnanieHTapHy KpOB JIFOMUHHA OTPUMYBAJIH 3 ITYIIOBUHHOI BEHH IMICIIATIONIOTOBOT
tanenT 38—40 TwkHIB recTaiii 3 ¢izionorivHuM nepebiroM BariTHOCTi. EKCriepuMeHTH MPOBEICHO
Ha MHUIIax BiKOM 6 MicsmiB. Jlerky BHOyXOBY 4epemHO-MO3KOBY TPaBMY CHPUYMHSUIM, CIIPSIMOBYIOUYH
BHOYXOBY XBWIIIO NOTYXHicTI0 207 k[la Ha TiM’sHY AiNSHKY ToJ0BU TBapuHHU. KpiokoHcepBOBaHy Ta
KpiocyOniMOBaHy CUPOBATKH IUIAIIEHTAPHOT KPOBI JIFOIMHN BBOJMIIH ITiJIOCITIHAM TBAPHHAM IIOJICHHO
OpOTATOM 5 110, MOYMHAIOYH 3 IepIoi 100U miciis iHAYKLil Moaei, y 7031 10 MKJI BHYTPillIHbOUEPEBHO.
CryniHb TPUBOXKHOCTI MUIIEH BH3HAYaIM 32 MOKAa3HUKAMM TECTY HPUIIAHATOIO XpecTononiOHOro
naGipunaTy. CTaTUCTHYHMHN aHaJi3 OTPUMAHUX EKCIIEPUMEHTAIBHUX JTAaHUX TIPOBOAMIA METOJIOM JHCIIEp-
CilfHOTO aHai3y 3a JIOMOMOror mporpamHoro nakera "StatGraphics Plus 2.1" (Statgraphics Technologies,
Inc., CIIA). JocnimkeHHS BUKOHAHO B paMKax HAyKOBOTO MpoeKTy «KpioTexHosorii B mogomaHHi
HACJIiJIKIB 00HOBOT BUOYXOBOT TPaBMHU rOJIOBHOTO MO3KY», HOMEp JiepkaBHoi peectpartii 0125U000872.

Etuxa nocaimkenns. JlocimipKeHHS IpoBeIeHE 3 JOTPUMAHHSIM MPUHITHITIB | eTECIHCHKOT TeKiapartii
BceciTHpoi MeanuHOi acomiattii (1964-2024), «3aranpbHUX TPUHIHITB €KCIIEPUMEHTIB Ha TBApUHAX Y,
yxBanenux | Hamionansaum xourpecom 3 Gioetuku (Kuis, 2001), ta «KonseHnuii Pagu €Bpornu npo
3axHcT JaboparopHHUX TBapUH» (€Bporeiichkoi cepii goroopis ETS 123, 1986).

Pe3yabTarn. Jlerka BuOyxoBa YepemHO-MO3KOBa TpaBMa BHKJIMKAE Y MUILIECH CTaH MiABHUIIECHOI
TpuUBOKHOCTI. [IpoBeieHHs y mepimi Hi Mmicias TPaBMHU 5-JI€HHOTO KypcCy iH €KIIii KpiOKOHCEPBOBaHOI
a00 KpiocyOIIMOBaHOI CHPOBATKH IUIAIICHTAPHOI KPOBI J03BOJIMJIO 3HU3UTH MATOJIOTIYHY TPUBOKHICT
MiJIOCITITHUX TBApWUH: BOHU TPOJEMOHCTPYBAJM MEHIIHHA BiJICOTOK 3arajbHOTO yacy nepeOyBaHHS
Y 3aKpUTHX pyKaBax JIA0IpUHTY, HWKYi KoeillieHTH HaJJaHHS TIepEeBary BiJ[BIIyBaHHIO 3aKPUTHX PyKaBiB
Ta niepeOyBaHHS B HUX, OUTBIIY CEpellHIO TPUBAIIICTD OHOTO €Mi30/1y rmepeOyBaHHs Ha IiaThopMi Mix
pyKaBamMu JabipHHTY Ta BUILY JOCHTIIHUIBKY aKTHBHICTH. KpiocyOmiMoBaHa CHpOBaTKa IUIAIEHTAPHOI
KPOBI He MOCTYMAJIACh 38 AKTUBHICTIO KPIOKOHCEPBOBAHIH.

BucHoBku. BusiBnenuii ankciomiTHuHUE eeKT 3aCTOCyBaHHS KPiOKOHCEPBOBAHOi, KpioCyOmiMoBaHOT
CHPOBATKH TUTAIIEHTApHOI KPOBI JT03BOJISIE PO3MISAAATH ii SIK TEPCIIEKTUBHU 3aCi0 ITOMOTaHHSI ITi ABUIIEHOT
TPHUBOKHOCTI — MAaTOJIOT1YHOTO HACTIAKY BUOYXOBOT UepermHO-MO3KOBOT TPaBMHU.

Knwuogi cnosa: nesponozis, cuposamra naayenmaphoi Kpoei, KpioKOHCep8ysanHs, 1eeka 8udyxoea
YepenHo-M0o3K06ad MpaemMa, MpPUGOIICHICMb, MeCm NPURIOHAMO20 XPecmonodibnozo nadipunmy,
AHKCIONIMUYHA AKMUGHICTIb.
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Beryn

KoHTYy31s TOTOBHOTO MO3KY BHACI1I0K
BUOYXY € HAWUITOIUPEHIIINM TUIIOM YPaXKCHb
ITi1 Yac BOEHHUX JIiil Y BIICBKOBOCITY>KOOBIIIB
Ta cepejl lMBLIbHOTO HaceseHHs [1; 2]. 3akpura
BHOYXOBa YeperHO-MO3KOBa TPaBMa JIETKOTO
CTYTIEHSI MOKE TTPU3BOIUTH JIO PI3HOMAHITHUX
HECIPUSITIIMBUX CEHCOPHUX, PYXOBHX, KOTHI-
TUBHUX Ta eMOIIHUX HaciakiB. [TigBuiieHa
TPUBOXXKHICTh PO3BUBAETHCSA y OLIBIIOCTI
MOCTPAXKJAIHNX 1 HA ChOTOAH1 PO3TJISIIAE€THCS
SIK TIPEIUKTOP HECHPHUATIMBOTO KIIHIYHOTO
repediry Ta IporHo3y, Hee(eKTUBHOCTI JIIKY-
BaHHA. [le moTpedye iHHOBAIIMHUX TTiIXO/IIB,
cepe/l SIKMX HANTIePCIIEKTUBHIIIIO BBAXKAETHCS
pereHepaTuBHA MEIUIIMHA, 30KpeMa 13 3acTo-
CYBaHHSIM CHPOBATKH TUTAIIEHTapHOI KPOBI,
SKa MICTUTh YHIKQIbHUI KOMILUIEKC CIIOIYK,
10 OHTOTCHETUYIHO BIJMOBIAAIOTH MOMCHTY
HapOKEHHS JIFOJIMHU 1 3a0€3Me4yoTh po-
TEKTOPHY Jif0 Ta MOAaIbInii ricroreqes [3].
EdexTuBHICTh 3acTOCYBaHHS KpiOKOHCEP-
BOBAHUX ITOX1JHUX IJIALEHTH, KOMIIOHEHTIB
TUIAIICHTapHOI KPOBI MPOAEMOHCTPOBaHA TIPU
JKyBaHHI 0araTb0X ypaske€Hb 1 3aXBOPIOBAHb
HEPBOBOI CUCTEMHU — JTUCIUPKYIISITOPHOI €HIIEe-
(haronarii, eKCIIepIMEHTAIBHOTO 1IIIEMIYHOTO
IHCYTBTY, XBopoOu [ lapkiHCOHa, TpaBM CITMHHOTO
Mo3Ky [3-8]. TIpote, AOIWIBHICTH 3aCTOCYBAHHS
CUPOBATKH TUTAIICHTAPHOI KPOBI B JTIKyBaHH1
HACJTIIKIB KOHTY31H, 1 30KpeMa, TAaKoro po3jay,
SIK ITiBHILIEHA TPUBOKHICTE, HE JIOCIIHKYBAIACE.

MeTo10 1aHoi poOOTH CTaI0 BU3HAYCHHS
BIUTUBY KPiIOKOHCEPBOBAHOI CHPOBATKH TLIalle-
HTapHOI KPOBI JIOJWHU HA PIBEHb TPHBOX-
HOCTI MUIIIEH 3 MOJEIUTIO JIETKOi BUOYXOBOi
4epenHO-MO3KOBOI TPABMH.

Marepiajan Ta meToau

V po06oTi BUKOPHCTOBYBAIIN TUIAIICHTAPHY
KPOB JIFOJTUHH, SIKY OTPHMYBAIIHU 3 TyITOBUHHOT

BEHH ITICIIANI0NO0roBoi rianeHTy 38—40 TxHIB
recrailii 3a iHOPMOBAHOT 3r0TU TIOPOI1ITb.

[Ticist perpakiiii KpoB’sIHOrO 3ryCTKY IIPOBO-
T LIeHTpUQYTyBaHHS 3pa3KiB IIIAlleHTapHOL
kposi npu 2 000 06/xB nmpotsirom 10 XBUJINH,
BIZIOKPEMITIOBAJIH Ta 3HIMAIN HaZ0Ca]l — CUPO-
Batky 1uiarieHTapHoi kposi (CIIK). CupoBatky
posnuBaiu B Kpiompobipku (Nunc, CIIIA)
00’emom 1,0 MJT Ta 3aMOPOKYBAJIH 31 IIBUI-
kictio 1°C/xB o Temneparypu —40°C. Yactuny
3aMOPOKEHUX TaKUM YMHOM 3pa3KiB 3aHYPIO-
BaJIM B PIZIKKI a30T, Y IKOMY BOHHU 30epiraucs
3a Temneparypu —1 96°C. YacTuHy 3aMOpOKEHUX
10 —40°C 3paskiB miaIaBaid CyomMaIiifHoOMy
CYIIIHHIO 3a MONEPEIHBO PO3POOIICHOIO TIPO-
rpamoro. [TouaTtkoBa TemmepaTypa BUCYIIIY-
BanHs1 3paskiB CIIK cxnamana —40°C, kiHieBa
TeMIiiepaTypa cranoBuiia —30°C, TpHBaIiCTh
cyminas — 10 roauH, 3aJMIIKOBA BOJOTICTh
3pa3KiB CHpPOBATKH He nepeBuinyBaia 2 %.
BesmocepeHbO mepes BBEICHHSIM TBapHUHAM
kpiokoHcepBoBaHy cupoBatky (KKC) po3mo-
POXKyBaJIi Ha BOZSHINM OaHl 32 TEMITEPaTypOrO
+40°C 1o yrBopeHHs pinkoi ¢azu, Kpiocyori-
MoBany cupoBaTky (KCC) BimHOBIIOBaIM
JOJJaBaHHSAM AMCTUIHOBAHOI JE€10HI30BaHOT
BOAM Jio 3arayibHOro 00’emy 1,0 mi. Taki
MIPOrpaMu KPiOKOHCEPBYBaHHS 3a0€3MeuyI0Th
MaKCHMaJIbHY 30€peKEHICTh €CCHIIATBHUX
CIONYK Y CUPOBATIIi TUIAIIEHTAPHOT KPOBI.

VYV mochimkeHHI BUKOpHCTaHO 63 camis
mutieit il BALB/C (peniecuBuuii anens C
Bagg Albino, Laboratory-Bred strain,
substrain ¢; ykpaiHChKOI — alb0iHOCHA JIabo-
paTopHO BHMBeJCHA JiHis belrr, cyOmiHis C)
BikoM 6 mics1iB macorw 27-31 .

Mogens 3akpuToi BHOYXOBOI YEpEITHO-
MO3KOBOi TPaBMH JIETKOTO CTYIIEHS y TBapUH
(hopMyBasH 13 3aCTOCYBaHHSAM BIOCKOHAJICHOL
MOJIeTIi IPUCTPOIO HA OCHOBI MEHHTOOIBHOT
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PYIIHUIN, OCHAIIEHOT PEIYKTOPOM IOJadi
TMIOBITPSI 3 MAHOMETPOM JIJIsl CTBOPECHHS BHOY-
XOBOT XBHJII 33]1aHOT MOTY>KHOCTI. BUOyX0BYy
xBumo notykHicTio 207 klla cnpsmoByBaiu
Ha TIM’sIHY JUITHKY rojioBu TBapuru [9]. PiBeHs
TPUBOXKHOCTI TTIOCIITHIX TBApUH BH3HAYAIH
3arajbHO TPHUHHATAM METOJOM aHali3y
MOBEIIHKOBUX TECTIB 13 BUKOPUCTAHHSIM
MIPUIITHATOTO XPECTOMOIOHOTO JTabipUHTY
(TTIXJT) [10]. V manomy moCiiKEHHI BUKOPHC-
TOBYBaJIM IIPHUCTPiit (puc. 1), AKuii CKITagaBcs
3 JIBOX 3aKPHUTHUX PYKaBIB, PO3TAIIOBAHHUX
OJIMH HABIPOTHU OJTHOTO, T TBOX BIJKPUTUX
PYKaBiB, PO3TAIIOBAaHUX MEPIEHIANKYISIPHO
JI0 HUX, 1 IHATHX Ha BUcoTy S0 cM Ha1 TIOBEp-
xHero. JlokrHa BCix pykaBiB craHoBmiIa 30 ¢,
HIMpUHA — 5 CM, BHCOTa CTIHOK 3aKPUTHX
pykasiB — 15 cm. Po3mip mmardopmu Ha iepe-
THHI pyKaBiB CTaHOBHB 5%5 cM.

!

Puc. 1. Tecm npunionsmozco

Xpecmonoodibno2o 1a0ipuHmy
TpuBaiicTs TecTy cTaHoBHIA 5 XB. IIpoBo-
JIATA KOMIT' FOTEPHHE aHaIi3 BiJieocriocTepe-
JKEHHS 3a MOBEAIHKOI0 MHUIIEH, K1 3a3HANIN
JIETKOi BUOYXOBOI YepEImHO-MO3KOBO1 TPaBMU
(JIBUMT), 3a TakuMu TOKa3HHUKaMH: dYac
niepeOyBaHHS Y 3aKpPUTHX pyKaBax Ja0ipuHTY
y BIJICOTKaX BiJ] 3arajbHOI TPUBAJIOCTI TECTY;
Koe(illieHT HaJTaHHSA TiepeBaru nepeOyBaHHIO
y 3aKpUTHX pyKaBax JaOipUHTY, SKHA po3pa-
XOBYBAJIH IIJISIXOM BU3HAYECHHS BiTHOIICHHS
CEPeIHBOI TPUBAIOCTI OJHOTO €30Iy Iepe-
OyBaHHS y 3aKPUTOMY PYKaBi O C€pPeIHBOT
TPUBAJIOCTI OJHOTO €mi3oy mepeOyBaHHS

y BIIKpUTOMY pYKaBi; KoeillieHT HagaHHS
IepeBark 3axojy JI0 3aKpUTOro pykKaBa jiali-
PHUHTY, KU PO3paxOBYBaJIM HUIIXOM BH3HA-
YeHHs BIJHOIIEHHS KIJIBKOCTI 3I1MCHEHUX
MPOTSATOM BCHOTO TECTY 3aXOJIB y 3aKpUTI
PYKaBH JIabipUHTY 10 KITBKOCTI 3aXO/IiB Y BiJl-
KPHTI pyKaBH JIAOIPUHTY; CEPETHIO TPUBATIICTh
OJIHOTO €30y epeOdyBaHHs Ha I1aTGopMi
MDK pyKaBaMH JIa0ipuHTY (B CEKyH/IaX ); 3ara-
JIbHY KUTBKICTB 3a3UPaHb TiJ] BIIKPUTI PYKaBU
NabIpUHTY; Yac KOXKHOTO 3aX0Jy B TOW YU
IHIIWIA pyKaB JIA0IPUHTY 49X Ha TUIATHOpMY
MDXK pyKaBaMu Ta 4ac BUXoay 3 HuX. [licns
IILOT'O OKPEMO ITiJICYMOBYBAJIH 3aralbHUI 4ac
niepeOyBaHHS TBAPHH B 2-X 3aKPUTUX PYKaBaXx,
2-X BIIKpUTHX pyKaBax JIAOIpHHTY Ta Ha TUIAT-
(dhopmi Mi>k pyKaBamH JIaOIpHUHTY 1 po3paxo-
BYBQJIM 1X BIJHOCHI 3HAYCHHS y BIJICOTKAX BiJ
3araybHOI TPUBAJIOCTI TecTy. Takox miapaxo-
BYBQJIH 3arajTbHY KUTHKICTB 3aXO/IIB Y BC1 PyKaBU
1 OKpEeMO — y BIAKPHUTI i 3aKpUTI PyKaBH.
[epen MonenroBaHHSIM TBapuH OYIIO PO3-
MOJIJICHO Ha TPW TapaliefbHi rpynu mo 21
ocoOmHi1 B koxHIii. [lix yac mMomenroBaHHS
7IeTKOi BUOYXOBOI YepEmHO-MO3KOBOI TPaBMU
Ta TMOJAJBIIOTO CIIOCTEPEKCHHS BIIPOIOBK
3-X MICAIIIB y )KOAHIH 13 TPy CMEPTHOCTI HE
3apeecTtpoBaHo. KiTbKICTh TBApUH B TpymHax
3aIMIIANACH HE3MIHHOM. 3a 3 100U 110 BIITBO-
pennst JIBUMT mo 7 TBapuH 3 KOXKHOI Tpynu
OyI10 IpoTecToBaHo i3 3actocyBanHsIM TITXJI,
1 0TpUMaHi pe3yIbTaTH BUKOPUCTOBYBAIIU IS
MOPIBHSHHS 3 BIAMOBITHUMH MTOKa3HUKaAMH
KOJKHOI 3 TPOX I'PYII, OTPHIMAaHUMH Yepe3 3 00U,
1, 21 3 TrokHl, a Takok 1 1 2 micari micis
moxnemroBanus JIBUMT Ta Ha 111 BBEA€HHS
CIIK. Yepes 3 micsii miciass MOACTIOBAHHS
JIBUMT TtecTyBaHHS HE IIPOBOIMIIH.
TBapuHam 1nepuoi rpyIu, NOYUHAKOYU 3
HACTYITHOI 100U mmicis moaemoBanas JIBUMT
1 710 5-1 BKIIFOYHO, II0JICHHO BHYTPIIIHbOYE-
peHo BBogauiau 100 mxi 0,9 %-Boro po3s-
yuny NaCl (rpymna «0e3 mikyBaHHs»). BBe-
neaass KKC (apyra rpyna) ta KCC (tpers
rpyIia) TAKOXK PO3MOYMHAI 3 HACTYITHOI 00U
micias TpaBMu. [IpemapaTu BBOAMIN BHYTpI-
ITHHOYEPEBHO 3 po3paxyHKy 10 mxm Ha 25 T
MacH Tina, JOBOJAYM 3arajilbHHM 00’€M 0
100 mxit nwsixom goxasanss 0,9 %-soro NacCl,

OpuriHanbHe pocnimxeHHs

64

Original Research



EkcnepumeHTanbHa i kniniyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

OJIHOKPATHO Ha 100y, mpoTsarom 5 1i6. /o3y
TperapaTiB po3paxoByBaIH 3a KoedilieHTaMu
akTUBHOCTI MeTabomizmy [11, ¢. 81-83]. Jlo-
CITIJDKEHHS OYIIO «CIIIMUMY: YYaCHUK eKCITe-
PUMEHTY, SIKHW TNPOBOJMB TECTYBaHHS Ta
CTaTUCTUYHY O0OPOOKY OTPUMAHUX PE3YJbTaTIB,
He OyB IIPUCYTHIH ITiJ1 Yac BBEJCHHS MPETIapariB,
TOJI1 SIK BUKOHABEIIh 1H €KI[iH HEe OpaB ydacTi
y TeCTyBaHHI Ta 00poOI11i pe3yJIbTaTiB TECTY.

CraTuCTUYHHN aHAJII3 OTPUMAHUX EKCITe-
PUMEHTAJIHUX JaHUX MPOBOJMIN 32 JIOTIO-
MOroro nporpamaoro nakera "StatGraphics
Plus 2.1" (Statgraphics Technologies, Inc., CI1IA)
IUISIXOM JIMCIIEPCIHHOIO aHalli3y 3 BUKOPHC-
tanasam Post hoc kpurepiie [ledde, Bordep-
poni, @imepa LSD ta Jlannerra. s cratu-
CTUYHOIO OILIHIOBAHHSA BIJIMIHHOCTEH MIX
MOKa3HUKAaMHM 3aCTOCOBYBAJIH Pi3Hi POst-hoc
KpUTEPIi 3a7Ie)KHO BiJ] TUITY MTOPiBHSAHB. [Ipn
MOPIBHSHHI MTOKA3HUKIB KOXKHOI €KCIIEPUMEH-
TaJIbHOI TPYIH 3 BIAMOBIIHUM TTOKa3HUKOM,
OTPUMaHUM JI0 TpaBMU (IHTAKTHHM CTaH),
BUKOprcTOBYBaM Kputepii [ledde sk Haii-
OUTBIII KOHCEPBAaTHBHHM, IO MIHIMI3Y€E PHU3HUK
MOMMJIKHA TIEPIIOTO POAY MPU MHOXMHHUX
MOPIBHSHHAX. JIJIs MOPIBHSIHHS TTOKA3HHKIB
TPyl TBapUH, SIKUM BBOJUJIM KPIOKOHCEPBO-
Bany (KKC) ta kpiocyonimoBany (KCC) cupo-
BaTKU IJIAIICHTApHOI KPOBI, MK COOOI0 Ha
KOKHOMY TEPMIHI JOCITIKCHHS 3aCTOCOBY-
BaJIM KPUTEpil HAWMEHIINX 3HAYYIIUX Bil-
minnocreit Dimrepa (LSD), ocKUIbKN 3aBIaHHM
OyJI0 JOBECTH €KBIBaJIEHTHICTh IXHBOI Jii, a
HE BHSBUTH BiIMIHHOCTI. [[JIs OIIHKY 3HAYY-
HIOCTI BI/IMIHHOCTEN TTOKa3HHUKIB KOYKHOI TPYIIH
B PI3HI TEPMIHU TIICIsI TpaBMHU (TTOCITIIOBHI
TIOPIBHSHHS ) BAKOPUCTOBYBAIH KpHUTEpiit BoH-
(dbeppoHi 3 BIAMOBITHOI KOPEKINEK PIBHS
3HAYYMIOCTI HA MHOXKHHHI TOpiBHSAHHS. JlaHi
NPEJICTAaBIICHO Y BUTJISII «CEpPEeIHE + CTaH-
JapTHa oxuoOka cepemaporoy (“'Mean = SEM™).
JlocToBipHOCTI BIDIMBY (hakTOpa Ha JOCIIIKY-
BaHUI MapaMeTp BU3HAYATH 3a KprTepiem p-value.
BigminHocTi BBakaym 3Hauymmmu ripu p<0,05.

Etnka nocainkenns

[TnameHTapHy KpOB JIFOJAWHHA OTPUMYBAJIH
3 JOTPUMAHHSIM MNpHHIHUIIB [ enbCiHChKOT
neknaparii BcecBiTHROT MeAUYIHOT acomialtii
(1964-2024).

VYc¢i MaHinmyssii 3 TBApUHAMHA TIPOBOIMIIH
BIAMOBIJTHO JI0 «3araJbHUX MPUHIIMIIIB EKCIIe-
PUMEHTIB Ha TBapHHax», yxBaieHux | Harri-
OHaJIbHMM KOHIpecoM 3 OioeTuku (Kuis, 2001)
1 Y3roJDKEHHX 13 TostoykeHHIMH «KoHBeHTIii
Pam €Bponu 1po 3axucT 1ab0paTOPHUX TBAPHH
(European Treaty Series (ETS) 123, 1986; ykp. —
€Bpormeiicbka cepis goropopiB 1986 poky).

PesyabTaTn

TIIXJI, abo TecT migHATOrO IUIfOC J1adi-
punty (anr1. — Elevated Plus Maze test, EPM),
€ OJIHAM 3 HAWITOIIMPEHIIINX METO/IIB OLIIHKH
PIBHS TPUBOXKHOCTI Y JJaOOPATOPHUX TPU3Y-
HiB [10]. ¥V HOpMi rpu3yHam mpUTaMaHHHA
BPOJDKEHUH MOTAT 10 JOCHIKCHHS HOBUX
JUTSL HAX JTIJITHOK, SIKOMY Ha 3aBajIi CTOITh 1X
MPUPOJHA CXHWIBHICTh YHHKATH BiTKPHTHX
a00 MmIHATUX Micllb. MuIIi B CHOKIHHOMY
CTaHi 4acTo 3aXO/STh y BIAKPHUTI pyKaBH Ja0di-
PHUHTY, a MUIII 3 TIBUIIIEHOIO TPUBOXKHICTIO
YacTille 3aX0JATh B 3aKPUTI PYKaBH 1 Mpo-
BOJIATH B HUX Oibiie yacy [12]. Yac, mpose-
JICHUN y 3aKPUTHX PyKaBaX, KOPEIIOE 3 TPH-
BOT'0I0, ITOKA3YI0YX HACKLITBLKH BOHA TIEPECHITIOE
Oa)kaHHsI JOCII/PKYBaTH BIJIKPHTI, TOOTO MEHIII
Oe3IeuH1 pyKaBHy.

Crig 3a3Ha4uTH, 110 Y CBITIY MOPY A00OH
MHUIIII BUKOPHUCTAHOI B €KCIIEPUMEHTI1 JIHIT
(BALB/c), Matour MOXXJIMBICTh XOBaTHCh B
VKPUTTSIX, 3a3BUYAN MTOHAJT MTOJIOBUHY 4Yacy
MIPOBOSTH 032 HUMH Ta IEMOHCTPYIOTh MIPU
1ILOMY JIOBOJTI BUCOKY JIOCIIHHITHKY AKTUBHICT.

Amnaniz pe3ynbrariB TITXJI BusiBuB 3Hauy1I1IC
30LIBIICHHS BIJICOTKA 3arajIbHOTO 4Yacy mepe-
OyBaHHSI B 3aKpUTUX pyKaBax JaOIipHHTY Y
mueii 3 moaeso JIBUMT (puc. 2) Bixe uepes
3 no6wm micas tpasmu (p<0,0001 mist rpymu
0e3 mikyBaHHS Ta p<0,01 115 Tpyn MUIICH,
sikuM BBoau KKC a6o KCC). Y munieit, sskum
oy KKC a6o KCC, pganmii moxa3HHK
OyB 3HAUyIIe HIKYAM, HIK Y MUIICH, SKUM
BBOAWIM (hizionoriyanii po3uuH (p<0,0001
B 000X Bumajakax). Uepes 1 TwkaeHb micis
TpaBMH y HEJIIKOBaHUX TBapuH 0YJ10 3adikco-
BaHO TOAJIBIIC 3HAYYIIE 30UIBIIICHHS BIICOTKA
3arajibHOTO 4Yacy nepeOyBaHHs B 3aKPHTUX
pyKaBax Ja0ipHHTY MOPIBHSIHO 3 TOKA3HUKOM,
sakuii MaB wmicre 10 tpasmu (p<0,0001). B
rpymnax TBapHH, skuM poouin in’exii KKC
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a6o KCC (3 meprioro mo 1’ sTvii 1€Hb MIiCIIst
mojemoBanHs JIBUMT) ke uepes 1 TvxieHb
JTAHWI MMOKA3HUK BITHOBIIIOBABCS [0 3HAYCHb
iHTaKTHUX TBapuH (p>0,05 B 000X BUMIAIKAX).
Y noganbuioMy nepiojii CHOCTEPEKEHHS 3Ha-
YYIIMX 3MiH BiJICOTKA 3arajlbHOI'O 4acy Iepe-
OyBaHHS MUIIIEH y 3aKpPUTHX pyKaBax Jiali-
PUHTY He BHsIBIICHO. Takox He 010 3HAYYIINX
BIJIMIHHOCTEH MK ITOKa3HUKaMHU TPYITI TBAPHH,
axuM BBoami KKC a6o KCC, (p>0,05 na
KOYKHOMY TE€PMiHI JTOCITIIPKEHHS).

100
90 * *
80
70
60

50 = o

1 3

#
40 _ # # #

30

TepeGyBanna y 3akpHTHX pyKabax Kafipuuty, %
*

2 B
how
H

I
M
U
i
37,7 Bos

348
40,8
37,
38,0

38
353

20

347
3,

Ho 3 i 1 THaaens 2 Tk 3 Thoxmi 1 micaun 2 micaui
TpaBMH

Tepwin goctirers

=— 20 TpaBMi W — Ges mikysamor ®m — inlexuii KKC = — in’eruii KCC

Puc. 2. Bionocna mpusanicme nepebysanis

Y 3aKpumux pykaeax iaoipunmy
Hpumimku:
* — gIOMIHHOCTI 3HAYYWT NO BIOHOULEHHIO
00 6i0n06ioHo20 noxasnuxa 0o mpasviu (p<0,0001);
** — giominHOCmI 3HAUYWI NO BIOHOULEHHIO
00 6i0n06ioH020 nokasnuka 0o mpasemu (p<0,01);
# — iOMinHOCMI 3HAYYWIT NO BIOHOWEHHIO
00 8ION0BIOHO20 NOKA3HUKA 0€3 NIKYBAHHS
6 moti dice oenw (p=<0,0001);
KKC — kpioxoncepsogana cupogamxka,
KCC — kpiocybrimosana cuposamxa.

OCKUIbKH TTOKAa30BUM JIJISl OI[IHKHA CTaHY
TPUBOKHOCTI € CIIBBIIHOIIEHHS CEPEAHBOT
TPUBAJIOCTI OJTHOTO €Mi30Ay repeOyBaHHs Y
3aKpUTOMY PYKaBi JI0 CEPEAHBOI TPUBAIIOCTI
OJIHOTO €I1130/1y Iepe0yBaHHS Y BITKPUTOMY
pPYyKaBi, OyJI0 po3paxoBaHO Ta MPOAHATI30BaHO
BIJIMOBITHAM MOKa3HUK. OTpUMaHUN TaKHM
YUHOM ITOKa3HUK PO3TIISIAIN K KOS(ILIEHT
HaJIaHHS TIepeBary 1nepe0yBaHHIO Y 3aKPHTHX
pykasax jabipunty (puc. 3). Sk BumHO 3 mpe-
craBiicHoi aiarpamu, Tmicist JIBUMT mwi, sikum
BBOIWIH (Di310JI0TTYHHMIA PO3UMH (HEIIKOBaHI
TBapWHH ), HaJ[aBaJIM ITepeBary rnepeOyBaHHIO Y
3aKpUTHX pyKaBax JIa0IpUHTY. Yke Ha 3-TiO
TO0Y TICTIsl TPaBMH CIIOCTEpIranacs TeHACHIIIS

JI0 TIIBUIIICHHS 1IbOTO MOKA3HUKA TIOPIBHIHO
3 Oro 3HAYCHHSM JIO TPaBMH, OJTHAK BiIMiH-
HOCTI He Oy/I1 CTaTUCTUYHO 3Hauynmmu (p>0,05).
[TounHarouu 3 1-ro THOKHS IICIIST MOJICITIOBAHHS
JIBUMT, koedilieHT HaaaHHS TIEpEBary repe-
OyBaHHIO y 3aKPUTHX pyKaBaX JaOipUHTY Y
MHUIIISH 3 1i€T rpymu 3Ha4HO 3pocTaB (p<0,0001)
1 3aIMIIaBCs CTaOUILHO MiBHIIICHUM JIO 3aBEp-
IICHHS CITIOCTEPEKEHHS (10 2-X MicsIiB). Y
rpynax tBapuH, sskuM o KKC 1 KCC,
yke Ha 3-Tio 100y Micys TpaBMH (ITCIIS TBOX
1H’€KIIIH) TaHUH OKa3HUK HE MaB 3HAYYIIUX
BIZIMIHHOCTEH BiJ IMOKa3HWKa, OTPHUMAHOTO
10 TpaBmH (p>0,05), xouya 111e He OyB 3HAYYIIE
HIDKYMM 32 TTOKa3HHKA HEJIIKOBAHUX TBAPHH.
Y noganbIin TepMiHA CIIOCTEPEIKEHHS Koedi-
IIIEHT HaJIaHHS [IePEeBary repeOyBaHHIO Y 3aKPH-
TUX pyKaBax JaOipUHTY TPYI MUIICH, SIKUM
BBoiniM KKC a6o KCC, He Biapi3HABCS Bij
BIATIOBITHOTO TMOKa3HUKA JI0 TpaBMH 1 OyB
3HAYYIIE HIOKYMM 3a MMOKA3HUK HEJTIKOBAHMX
TBapHUH, OTPHUMaHHU B TOi ke aeHb (p<0,0001).
[Toka3HMKH TPyl TBapUH, SKHM BBOIWIN
KKC a60 KCC, cratucTiuHO 3HAIYIIUX BiJl-
MiHHOCTEM He BusiBlieHO (p=>0,05).
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Puc. 3. Koeghiyiecum naoanns nepesazu
nepebyanHio y 3aKpumomy pykasi 1aoipunmy
Ilpumimku:
* — gIOMIHHOCII 3HAYYUT NO BIOHOULCHHIO
00 8i0n06idH020 nokasuuka 0o mpasvu (p<0,0001),
# — giominHOCMI 3HAYYWI NO BIOHOWEHHIO
00 8IONOBIOHO20 NOKA3ZHUKA €3 NIKYBAHHS
6 motl dice oenw (p<0,0001);
H#H#HE — siominnocmi 3nauywyi NO BIOHOULEHHIO
00 8IONOBIOHO20 NOKA3ZHUKA €3 NIKYEAHHS
6 moti dce oenv (p=0,05);
KKC — kpioxoncepsosana cupogamxka,
KCC — kpiocybnimosana cuposamxa.

OTtpumaHi JaHi cBiuath, mo mciss JIBUMT
MU O1TBIT KOM(POPTHO MOYYBAOTHCS Y
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3aKpUTHX PYyKaBax JIAOIPUHTY, ITI0 € CBITYCHHIM
CTpecy 1 3pOCTaHHs TPUBOXKHOCTI. J[0/1aTKOBUM
ATBEPIPKEHHSM IHOTO € IMIABUIIICHHS Koedi-
I[iEHTa HA/IAHHS TEPEBary 3aXo/y /10 3aKpH-
TOrO pykKaBa nabipunty (puc. 4).
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Puc. 4. Koegiyienm nadanns nepesazu 3axo0y
00 3aKPUMO20 pyKasa Aabipurmy
Hpumimku:

* — giOMIHHOCMI 3HAYYWI RO BIOHOULEHHIO

00 6i0N06IOH020 nokasuuxa 0o mpasmu (p<0,0001);

** — giominnocmi 3Ha4ywi no 8iOHOULEHHIO

00 8i0n08idH020 noxasznuxa 0o mpasmu (p<0,001);

XX _ giOMIHHOCII 3HAYYWI NO BIOHOWEHHIO

00 8i0n06ioH020 noxazuuxa 0o mpasmu (p<0,01);

# — iOMinHOCII 3HAYYWIT NO BIOHOWEHHIO

00 8i0N0B8IOHO20 NOKA3HUKA be3 NIKY8aAHHSA

6 moii orce oenw (p<0,0001);

## — siominnocmi 3nauywyi o GIOHOULEHHIO

00 8I0N0BIOHO20 NOKA3HUKA €3 NIKYBAHHS

6 moti dice oenw (p<0,001),

#H## — eiominnocmi 3nauywyi no IOHOULEHHIO

00 8I0N0BIOHO20 NOKA3HUKA €3 NIKYBAHHS

6 moti dice oenv (p=<0,01);

KKC — kpiokoncepsosana cuposamxa,

KCC - kpiocybnimosana cuposamxa.

3pOCTaHHS JTAaHOTO MOKa3HHUKA € Pe3yiib-
TaTOM 3HAYHOI'O 30ULIBIICHHS KUTBKOCTI TIepe-
XOJIIB 3 OJTHOT'O 3aKPUTOI0 pyKaBa JIA0IpUHTY
JIO IIPOTHJICIKHOTO. SIKIIIO /IO TpaBMH TBApUHU
HE JICMOHCTPYBAJIM BUPKEHOT TIepeBary mepe-
XOJTy B TOM YH IHIIIHH pyKaB, TO BXKe depe3 3 T00u
micist JIBUMT Bonm Habarato gacririe nepe-
XOWJIM 3 OJTHOTO 3aKPHTOI'0 PyKaBa JI0 Mpo-
TUJICKHOTO a00 MOBEPTAIUCH B TOH XKe, HE
HABOKYIOUKCH TIEPEUTH 10 BIIKPUTOTO. 3HAYYIIIC
3pOCTaHHS JJAHOTO IMOKa3HUKa Yepe3 3 100u
micist moaemoBanHsa JIBUMT Oyio BusiBiieHe
B ycix rpynax (p=>0,0001 g rpym 6e3 Jiky-
BaHHA Ta 3 BBeAeHHsAM KKC 1 p>0,01 mis
rpymnu 3 BBeAeHHsIM KCC). Yepes 1 TnxneHb

TICIIS TPAaBMU KIJTBKICTh 3aXO/IIB Y BIAKPHUTI
pyKaBu JabipUHTY MUIIICH 3 TPyIH 0e3 JiKy-
BaHHS JIEII0 3MEHIITyBatacs, ajie KoedirmieHT
HaJIaHHS TIEPEBary 3aX0/1y JI0 3aKPUTOrO PyKaBa
y TBapWH IIi€i IPyly 3aJMIIABCS 3HAYYIIE
BUIIM, HDK 3ahikcoBanmii 710 Tpasmu (p<0,0001).
[Tounnarouu 3 2-ro TwxHsA micias JIBUMT
1 JI0 KiHIISI TEPMIHY CIIOCTEPSIKCHHS, JTaHHIMA
MMOKa3HUK y TBAPHUH IIi€] rpynu OyB 3HAUYIIIE
BUIIIMM HE JIUIIIE CTOCOBHO IMOKA3HHUKA 1HTAK-
THUX TBapHH (JI0 TPaBMH), a i 710 TTIOKa3HUKIB
TBapuH, kUM podmm i1’ ekmii KKC abo KCC
(p<0,0001 B 060X BHIaaKax). B rpymnax Muriew,
skuM BBoamiin KKC a6o KCC, koedirieHt
HaJIaHHSI TIEPEBary 3aX0/Ty JI0 3aKPUTOrO PyKaBa
nabipuHTY, MOYMHAIOYH 3 1-TO TYOKHSI TiCIIs
moaemtoBaHHs y HuxX JIBUMT, 3HmxyBaBcs
JI0 3HAYCHb, OTPUMAHUX 10 TpaBMu (p=>0,05),
1 3JTMIIIABCSI HA OJTHOMY PiBHI IPOTATOM BCHOTO
TEPMIHY CIIOCTEPEIKEHHS.

JlomaTkoBo BCTaHOBIICHO, IO micist JIBUMT
MHIII T 9ac TMepexoaiB 3 OJHOTO pyKaBa
NabIpUHTY JI0 1HIIIOTO MEHIIIEe 3aTPUMYBAIHCS
Ha rurardopMi Mk pykaBamu (puc. 5). Y TBapuH,
sxkuM BBoauau 0,9 %-Buit posunn NaCl,
TTICJIS CKOPOUCHHS Yacy IiepeOyBaHHs Ha IjIaT-
dopmi yepe3 3 nobu micis Tpasmu (p<0,001),
B MOJAJBII TEPMIHH CHOCTEPITanocs 3HHU-
JKEHHS TAaHOI'0 MMOKA3HUKA OUIBII HIK BIBIY1
(p<0,0001 o BiTHOIIEHHIO IO BiIMOBIIHOTO
MOKa3HUKA JI0 TPaBMH). Y 06aratboxX BHIAIKaxX
TIEPEXO0/IM MK PyKaBaMH BIIOYBAJIHCS CTPIMKO,
Maiixke 6e3 3aTpuMku Ha riardopmi. Take
3HAYHE CKOPOYCHHSI Yacy, KUl TBapruHA BUTpa-
Yae Ha MPUAHATTS PIIICHHS PO MOAabIINN
HanpsIMOK pyXy, TOOTO Ha BUOIp MK OLIBIIT
0Oe3neyHuMH 1 OUTBIN IIKABUMM IS JOCIIII-
JKCHHSI BIJIUIAaMH JIAOIPUHTY, MOXKE CBIIUUTH
PO MaHIYHY TOBEAIHKY, 110 BIAOBIIAE BICO-
KOMY PIBHIO TPHBOXHOCTI TBapuH 3 JIBUMT.
VY rpymax TBapuH, SKAM POOWIN 1H €Kil
KKC a6o KCC, 3Hauyniicte BiAMIHHOCTEH
JIAHOTO TIOKa3HMKA BiJl TOKA3HHUKA JIO0 TPABMU Y
PI3HI TEPMIHH CITOCTEPEKSHHS 3MIHIOBAIIACh.
UYepes 1 micsnp micas JIBUMT BijgcoTok yacy
rnepeOyBaHHSA Ha IIATGOPMI MHIIICH 3 ITUX
TPYI HE BiPI3HSIBCS Bifl TOKa3HUKA J0 TPaBMU
(p>0,05 B 000x BHIaAKax), ajge yepe3 2 Micsi
BIAMIHHOCTI 3HOBY CTaBaJM 3HAYYIIUMH
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(p<0,0001 mmst 06ox rpym). MiMoBipHO, Ha
MOKa3HUKAX, IMPOJACMOHCTPOBAHUX TBapH-
HaMu 4epe3 1 micsip micias TpaBMH, IMO3Ha-
YUJIOCh 3BUKaHHs TBapuH 10 ymoB TIIXJI B
pe3yJIbTaTi YOTHPHOX TOMNEPEIHIX TECTyBaHb
IPOTIATOM MIiCSI, a 3HAUYIIEC 3HUKCHHS
JTAHOTO TIOKA3HMKA TTICJIS MICSYHOI TTEPEPBH,
HAaBIIAKW, MOXKE CBIJYHTH IPO BiJIBUKAHHS
MUl Bij nmepeOyBaHHs y J1abipuHTI. Takum
YHMHOM, X04Ya BIJICOTOK 4Yacy rnepeOyBaHHS Ha
waThopmi MK pyKaBaMH JIA0IPHHTY B TPyIIax
MHIIEH, SKUM ITicist MmogentoBanust JIBUMT
poou i1’ ekii KKC a6o KCC, yepes 2 micsiii
MICJIS TPABMU 3aJIMIIABCS 3HAYYIIE HUKIHM
BiJ BIAMOBIZHOIO MOKA3HHUKA, BU3HAYEHOI'O
1o TpaBme (p<0,0001 mist 060X TpyIr), MOUH-
HarouM 3 1-ro THOKHA 1 gamii, el NOKa3HUK
OyB y 2—3 pa3u BUIIUM 3a ITOKa3HUK HETIKO-
BaHux muiueit (p<0,0001 nis 060X rpym).
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Puc. 5. Bionocna mpusanicme nepebysanis
Muwieti Ha niamgopmi Midxc pyKagamu 1a0ipuHmy
Hpumimku:

* — giOMIHHOCMI 3HAYYWI RO BIOHOUEHHIO

00 6i0nosionoeo noxazuuxa 0o mpaemvu (p<0,0001);

** _ giOMIHHOCII 3HAYYWI NO 8IOHOUEHHIO

00 6i0n08i0H020 nokasznuxka 0o mpasmu (p<0,001);

*** _ giOMIHHOCMI 3HAYYWIT NO BIOHOUWEHHIO

00 6i0n06ioH020 noxkaznuxa 0o mpasmu (p<0,01);

# — iOminHOCMI 3HAYYWIT NO BIOHOUWEHHIO

00 8ION0BIOHO20 NOKA3HUKA €3 NIKYBAHH S

6 moti xce denwv (p<0,0001);

KKC — kpioxoncepsosana cupogamxka,

KCC — kpiocybrimosana cuposamka.

[HhopMaTUBHIM 3 TOUYKH 30pY OILIIHKH CTY-

IIEHST TPUBOXKHOCTI € TaKOXK aHaji3 JOCIIiJ-
HUIIBKOT aKTUBHOCTI IMiAOCITITHAX TBapHH.
3 1i€ro MeToro OyiI0 MiapaxoBaHO KUTBKICTh
eMi30/1iB 3a3UpaHb Mij BIAKPUTI pyKaBH J1abi-
punry (puc. 6). [Tounnarouu 3 3-i 100U micist
MozemoBanist JIBUMT, multti, IKMM BBOIMIA
0,9 %-Buit posunn NaCl, 3mauno pigmre

JIEMOHCTPYBAJIH 3aI[IKaBJICHICTh JI0 IPOCTOPY

IT11 BIKPUTHM PYKaBOM JIAOIPHHTY TIPY 3MEH-
IICHHI KUIBKOCTI 1 TPUBAJOCTI €Hi30[IB iX
nepeOyBaHHs y BIIMOBIAHUX pykaBax. Uepes
3 nobu micns JIBUMT 1ieit moka3HUK y HUX
OyB 3HAYYyIIlEe HIDKYMM BiJl TOKa3HHUKA, SIKHA
MaB miciie 10 TpaBmu (p<0,0001), a uepe3 1 ta
2 TYDKHI CIIOCTEPIraioch MOJAIBIIE 3HUKCHHS
KUTBKOCTI 3a3WpaHb Mij JTa0ipuHT BiIHOCHO
norepeHporo TepMiny. [lounHarouu 3 2-ro
TYDKHS 1 JT0 3aBEPIICHHS CIIOCTEPEKCHHS JIAHUIA
TIOKA3HUK 3aJTHINIABCS He3MIHHAM. Tako)K BHSIB-
JsieHo, o JIBUMT 3Hauynie He BIUIMHYIA Ha
MOTAT [0 JOCHTIIHHALIBKOI JiSUIbHOCTI MHUIIEH,
skuM poomu i1’ ekmii KKC a6o KCC. V¥ Bci
TEpMiHH TECTYBaHHS KiJIbKICTh 3a3UPaHb ITi]T
JA0IPUHT MUIICH 3 IIUX TPyl OyJia 3HAYYIIES
BHIIIO0, HDK y rpyrn 6e3 sikyBanHs (p<0,0001),
1 He OyJI0 BUSIBIICHO 3HAUYIIMX BIIMIHHOCTEH
BIIHOCHO BIJMOBIHOTO TMOKa3HHUKA, OTPHU-
MaHoro J10 TpaBMu (p=>0,05).
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Puc. 6. Bnnus neekoi subyxosoi
Yuepento-mMo3K080i mpasmu Ha OOCTLOHUYLKY
aKMueHicms muuielt
Tpumimxu:
* — gIOMIHHOCMI 3HAYYWT NO BIOHOULEHHIO
00 8i0n06idHo20 nokasuuxa 0o mpasvu (p<0,0001),
# — giOminHOCMI 3HAYYWI NO BIOHOWEHHIO
00 8I0N0BIOHO20 NOKA3HUKA De3 NIKYB8AHHS
6 motl dice oenv (p=<0,0001);
KKC — kpioxoncepsosana cuposamxa,

KCC — kpiocybnimosana cuposamxa.

OOropopeHHd pe3yJabTaTiB

OtpumaHi pe3ysIbTaTH 040 e(hEeKTUBHOCTI
BBEJICHHS KPIOKOHCEPBOBAHOI Ta KPiocyOTi-
MOBAHOI CHPOBATKH IIAIIEHTAPHOT KPOBi ISt
ITOTOJTAHHS MiABUIICHOI TPHBOXKHOCTI TTICIIS
JIeTKO1 BUOYXOBOI YepEITHO-MO3KOBO1 TPaBMU
MOXYTh OyTH MOSCHEHI iXHIM CKJIIaJOM.
[MnamentapHi TOpMOHHU, HEWpOTpacMiTepH,
XOpIOHIYHUN TOHAAOTPOIH, anbha-hero-
MPOTEiH, aHAJIOTH TiMOTalaMO-Timodi3apHIX
pemniziHr-hakTopis, eHA0pQiHH, (HAKTOPH POCTY
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IUTALEHTAPHOTO MOXO/PKEHHS: MaKkpoharabHUNA
KOJIOHIECTUMYITIOIOUHH (hakTop, TpOoMOOIIH-
TapHUH, IHCYTIHOMOIIOHUH Ta TpaHCHOPMY-
tounii hakTopu pocty, pakropu pocrty hid-
poOJIacTiB, CyTMHHOTO €HAOTENII0 Ta 1HIII,
o Mictsatees B CIIK, po3rsaaroTees cydac-
HUMHU JIOCII/PKEHHSIMU SIK YUHHUKH, K1 CIIPH-
SIOTh IIporiecam caHoreHesy [13, c. 9-26].
TapreTHa Aisi HUX €CEHIIATBHUX CHOJYK Ha
MAaTOTCHETHYHI JIAHKH ITiIBUILICHOT TPUBOX-
HOCTi, o0ymoBiieHoi JIBUMT, iHimiroe pere-
Hepallilo YIKOKCHUX TKAHUH MIIIXOM
IHIYKIIT pEeryasTOPHHUX 1 BIIHOBIIOBAIBHUX
MIPOIIECIB, MPUTHIYCHHS 3alalbHUX PCaKIii
Ta amomnTo3y, aKTUBI3alii Helpo-, reMo- Ta
aHTIOTeHE3y, IO KIIHIYHO MPOSBISETHCSI
BiHOBNEHHsIM cTaHy 1 (ynkmiid [[HC. Bax-
JIMBY POJIH MOJKE BiJlirpaBatu 6e3mocepenHin
BILJIUB Ha MPOSIBU TPUBOKHOCTI OKCUTOIIMH
ta engopdinu, korpi Mmictatbes B CIIK y
BHCOKMX KOHIIEHTpAIlifX. 30KpemMa, oYM Ha
NIEBHI CTPYKTYPHU TOJOBHOTO MO3KY (rimoTa-
JIaMycC, MUT TAJIENIOAI0HE TiJTO, IIMOIYHY 30HY),
BOHM MOXYTh CIPHUSTH 3HI)KEHHIO DIBHS
CTpaxy, TPUBOXKHOCTI Ta Jempecii, CTUMY-
JIIOIOYM BUKHU] Y KPOB CEPOTOHIHY 1 TodhaMiHy
Ta 3HIKYIOUH piBeHb KopTusony [14]. Sk
MOKa3al Pe3yJIbTaTH MPOBEICHOTO JOCIiJ-
eHHs1, kpiocyonimanis CIIK He BrmBae Ha
ii ankciomituuny nait0. Edextusnicts KCC
ta KKC € exBiBajeHTHOIO.

BucHoBku

1. Bukopucrana B JaHOMY JOCITIIKCHHI
eKCIepuMeHTaIbHa MOIETIb JIETKOI BUOYXOBO-
KOHTY31i{HOI TpaBMHU € pENEeBAHTHOIO IS
BHUBUYEHHS JIOCIIDKYBAHOI MMATOJIOTIT Ta pO3-
POOKM BIAMOBIAHNX IHHOBALIWHUX TEpaIeB-
TUYHUX 3aC001B.

2. Jlerka BHOyXOBa 4YeperHO-MO3KOBa
TpaBMa MPU3BOJAUTH O BUHUKHEHHS CTaHy

dDiHaHCYBaHHS Ta MOAAKH

1IBUIICHOI TPUBOKHOCTI, CHMIITOMH SIKOT'O
30epiraroThes, K MiHIMyM HpPOTSITOM JBOX
MICSIIIIB TTICIIST TPAaBMHU.

3. [IpoBeneHHs y mepIi JTHI MiCHs JIETKOl
BUOYXOBOI 4YeperHO-MO3KOBOI TpPaBMU S-JIeH-
HOT'0 KYpCY 1H €KI[iif CHPOBATKH TUIAIICHTAPHOI
KPOBI JI03BOJISIE 3HU3UTH BUPAKEHICTD TTPOSIBIB
ITiIBUIIICHOT TPUBOXKHOCTI, 30epirae KOrHITUBHI
31IOHOCTI (JTOCITITHUIILKY aKTUBHICTH) Y TOCT-
poMy Tmepiofi Ta 3amo0ira€ BUHHUKHECHHIO
yCKJIa/IHEHb HIOHAWMEHIIIE MPOTATOM JBOX
MICSIIIIB.

4. Kpiocy0OiiMoBaHa cHMpOBaTKa TUIAIICH-
TapHOI KPOBi HE MOCTYMAETHCS 32 €PEKTHUB-
HICTIO KPIOKOHCEPBOBAaHIH B IMO0JIaHHI ITi/I-
BHIIIEHOI TPUBOXKHOCTI HA TJi KOHTY31HHOT
YepernHO-MO3KOBOi TPaBMH, IO JO3BOJISIE
PO3TIIAIATH ii K MEPCIICeKTHBHUN aHKCi0i-
TUYHHIA 3aC10, TPUIATHUH [T 3aCTOCYBAHHS
B TOJIbOBMX YMOBaxX Ha €Tarll JOJIKapHSHOI
JIOTIOMOTH.
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Salnykov D.O., Prokopiuk O.S.

ANXIOLITIC EFFECT OF CRYOPRESERVED PLACENTAR BLOOD SERUM
IN A MODEL OF MILD BLAST BRAIN INJURY

Background. The significant prevalence of traumatic brain injury during armed conflicts
and the insufficient effectiveness of existing treatment programs for victims necessitates the
development of new therapeutic approaches.

Aim. To investigate the effect of cryopreserved human placental blood serum on the level of
anxiety in mice with a model of mild blast-induced traumatic brain injury.

Materials and Methods. Human placental blood was obtained from the umbilical vein of
postpartum placenta weeks of gestation with a physiological course of pregnancy. Experiments
were conducted on 6-month-old mice. Human placental blood was obtained from the umbilical
vein of postpartum placenta 38—40 weeks of gestation with a physiological course of pregnancy.
Experiments were conducted on 6-month-old mice. Statistical analysis of the obtained experimental
data was performed by analysis of variance using the software package "StatGraphics Plus 2.1"
(Statgraphics Technologies, Inc., USA). The study was carried out within the framework of the
scientific project "Cryotechnologies in overcoming the consequences of combat blast-induced
brain injury"”, state registration number 0125U000872.

Research Ethics. Human placental blood was obtained with informed consent of parturient
women in compliance with the principles of the World Medical Association Declaration of
Helsinki (1964-2024). All manipulations with animals were carried out in accordance with the
"General Principles of Animal Experiments" adopted by the First National Congress on
Bioethics (Kyiv, 2001) and consistent with the provisions of the "Convention of the Council of
Europe for the Protection of Laboratory Animals" (ETS 123, 1986).

Results. Analysis of the obtained data proves that mild blast-induced craniocerebral trauma
leads to increased anxiety in mice. Conducting a 5-day course of injections of cryopreserved or
cryosublimated cord blood serum in the first days after the injury reduces pathological anxiety
of experimental animals, which demonstrated a lower percentage of the total time spent in the
closed arms of the maze, lower coefficients of preference for visiting and staying in the closed
arms of the maze, a longer average duration of one episode of staying on the platform between
the arms of the maze and higher exploratory activity. Cryosublimated cord blood serum was
not inferior in activity to cryopreserved

Conclusions. The revealed anxiolytic effect of the use of cryopreserved, cryosublimated
placental blood serum allows us to consider it as a promising means of overcoming increased
anxiety — a pathological consequence of mild blast-induced craniocerebral trauma.

Keywords: neurology, placental blood serum, cryopreservation, mild traumatic brain injury,
anxiety, elevated plus maze test, anxiolytic activity.
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POTOMOJHUPIKALIA EPUTPOUUTIB Y JUCKPETHOMY
IIVIASMA®EPE3I IK METOJ IETOKCUKALII
IPU I'OCTPIA EMIIIEMI IIJIEBPU

Boiixo B.B."?, Tkauenko B.B.> 3, Couneea A.J1.>, Kpiyax B.B.>*

YXapriecoruii nayionansuuti meduunuii ynisepcumem, Xapkis, Yxpaina
2Incmumym 3azanvhoi ma nesioknaonoi xipypeii in. B.T. 3atiyesa HAMH Ypainu, Xapxie, Yxpaina
*Hayionanvnuii mexuiunuii ynisepcumem «Xapiecokuii nonimexuiunutl incmumympy, Xapxis, Yepaina

AKTyaJbHicTh. ['ocTpa emtieMa TieBpH, HE3BAKAIOUH HA TPAAUIIIHHY Tepariiio, 4acTo CyMpOBO/I-
JKY€ETBCSl IHTOKCHKALIIEIO Ta YCKJIaJHEHHSMH, a 3aCTOCYBaHHS IU1azMadepe3y oOMexeHe BTPATOo
O11TKiB, TOMY (hoTOMOAM(DIKAIIIS EPUTPOIIHTIB € TIEPCIICKTUBHUM METOJIOM ITiICHICHHS JeTOKCHKAIIIi
Ta aKTUBAIIl penapartii.

MeTa. OuinuTH KITiHIYHY e(heKTUBHICTD, O€3MeKy Ta BIUTUB Ha PErapallilo TKaHHMH TPhOX BapiaHTIB
JNETOKCHUKAIIIHOT TeMOKOPEKIii: TPaAULiHHOTO AUCKPETHOTO Iu1a3Madepesy 3 ayToreMOoTpaHC-
dysiero (AITA), AITIA 3 wactkoBoro (otomomudikamieto eputpountiB (AITA-AUYDE) ta mano-
00’emuoro JITTA 3 noBHo (oTomoaudikaiero eputpouutis (MAITA-ADE) y xBopux Ha roctpy
eMIIieEMY IUIEBPH.

Martepiaau ta MeToau. Y nociikeHHs BKitoueHi 105 nmarieHTiB i3 rocTporo HecnenugiyHo0
€MITIEMOIO TUIEBPH, SIKI OyJIM MPOTIKOBaHI B KIiHIII [HCTUTYTY 3aranbHOi Ta HEBIAKIAHOT Xipyprii
iM. B.T. 3aiinieBa (2008—2024 pp.). [Namieatn Oyin po3noaiieHi Ha YOTHPU TPYIH: TPYIy TOpPiB-
HSHHSA 3 TPAJULIHHUM JIIKyBaHHAIM (KOHTpoJb), [AITA, ATTA-AUYDE ta MAITA-A®DE. Edepentni
NpOLIEAYPH POBOIUIN Yepe3 J€Hb, KOHTPOJIb €(hEeKTUBHOCTI — 32 KJIIHIYHUMH MOKa3HUKAMH (TeMIle-
parypa, TPUBAJICTh TapsS4KH, CTYMiHb TSHKKOCTI), YCKJIaJHECHHSIMHU, MOP(POJOTIYHUMHU 3MiHAMH.
CratuctaHy 00poOKY pe3ysIbTaTiB IMPOBOAMIIM 3 BUKOpUcTaHHsM nporpam Excel 2020 (Microsoft, CILIA)
ta "BioStat 2015" (BioStat Research and Development Center, Poland). 3acrocoBano BapiatiiiiHy
CTaTUCTHKY (CepesHi, CTaHJapTHI MOMUJIKH, BiTHOCHI BEIMYMHH, IOBIpYl IHTEpBaIN), t-KpUTepin
Creronenra (p<0,05) ta nonpasky boHdpeppoHi 1151 MHO)KUHHUX MOPIBHSAHB. J{OCIIIXKEHHS BUKO-
HaHe 5K NPUBATHA iHII[IaTHBa aBTOPiB, 0€3 TPaHTOBOI MIATPUMKHU Ta JEpPKABHOI peecTpalii TeMu.

Etuxa nociinkenns. JlociipKeHHS IPOBEICHO BIIMOBITHO A0 TIPHHIHITIB | elTbCiHChKOT eKmapartii
BcecBitHboi MennuHoi acowianii (1964-2024) ta cxBaneHo eTHYHOI0 KoMicieto HaByanbHO-HaAyKOBOTO
MEIMYHOTO 1HCTHTYTY HallilOHaJIbHOTO TEXHIYHOTO YHIBEPCUTETY «XapKiBCHKHUU IMOJIITEXHIYHUN
iHcTUTYT» (poTokoia Ne 2 Big 13.10.2023). Otpumano iH(pOpMOBaHi 3roH Malli€HTIB.

PesyabraTu. M/IITA-A®E 3a6e3neunna Halikpallly JUHaMIKY: 3HIKEHHs TeMiiepaTypu 10 37,1°C,
HAWKOPOTLIMI rapsykoBuii riepio (18 AHiB), CyTTeBe 3MEHILIEHH! YCKIIAIHEHb Ta OTPEeOU B OllepaLiisx,
BIJICYTHICTb JICTATPHUX BHUIAJIKIB, & TAKOK CTUMYJIAIIIIO PYOIFOBaHHS IJIEBPAILHUX MTOPOKHUH.

BucnoBku. M/IITA-ADE € mepcneKTUBHUM METOIOM JIIKYyBaHHS TOCTPOI €MITiIEMHU TUIEBPH,
10 MOENHYE e(PeKTUBHY JIETOKCHKAIIi0, aKTHBAIIIIO perapariii Ta 3HWKCHHS 9aCTOTH YCKJIaHEHb
3a BIJICYTHOCTI JICTAJIPHUX BUMAJKIB y TOCIIDKyBaHiH BUOIpIIi, OMHAK [T Beprikarii HeoOXiHi
MOJIAJTbII OAraTONEHTPOBI PAHIOMI30BaHI JOCIIKEHHS.

Knrouoei cnosa: xipypeis, eHiliHi 3aX80pHO8AHHS Nae8pU, 1a00PAMOPHA JiAcHOCMUKA.
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Beryn

['octpa emtiema 1IeBpH 3aTMIIIAETHCS OTHIERO
3 HAUCKJTAHIIIHX TTPOOJIEM CYy9acHOI Topaka-
JBHOT Xipyprii Ta iHTeHCUBHOI Tepamii. He3a-
JKarouW Ha 3HAYHUU MPOTPEC y T1arHOCTHII],
aHTUOAKTepiaIbHIN Teparii Ta MATOIHBA3MBHUX
METOJIaX JIPCHYBaHHS IJICBPAIBHOI TTOPOK-
HUHH, 1€ 3aXBOPIOBaHHs W JI0Ci CYIPOBOJ-
KYETHCSI BUCOKOIO YaCTOTOI0 YCKIJIaJIHEHb,
3aTSDKHUM TIepe0iroM Ta 3HaYHUM pPiBHEM
neranbHOCTI. CUTYallii0 YCKIaIHIOE TOM (haKT,
10 eMITiEMa TIJIEBPU YacTO PO3BUBAETHCS HA
TJI1 B&KKO1 IHTOKCHKAIIli, METaOOIIYHUX TIOPY-
IIeHb, IMYHOAC(IIUTHUX CTaHIB Ta THIHHO-
CEeNTUYHUX YCKIIQJHEHb, SIKI CYTTEBO IMOTip-
HIyroTh Tporao3 [1; 2].

3araapHONPHUITHATA KOMIUIEKCHA Teparis,
110 BKJTFOYAE IPEHYBaHHS IIEBPATIBHOI TOPOXK-
HUHH, MAaCUBHY aHTHOAKTEpiaIbHY I ATPUMKY
Ta iH(Y31iHO-Ae31HTOKCUKAIIIIHE JTIKyBaHHS,
HE 3aB)K/IM 3/1aTHA 3a0€3ITEUUTH IIBHJIKE YCY-
HEHHs THIHHO-3aMaIbHOTO npotiecy. HasBHICTb
BEJIMKOI KUTBKOCTI €HJION€HHNX TOKCUHIB, ITUTO-
KiHiB, 0aKTepilaJIbHUX MPOAYKTIB po3Maay Ta
IMYHOTIATOJIOTIYHHUX PEAKINN IPU3BOIUTH JI0
CHCTEMHOI BI/MOBI/Ii OpraHi3my, sika HepiKo
IIporpecye 10 noiiopradHoi auchynkiii. Came
TOMY 3pOCTa€ MmoTpeda B METOJaX, 3JaTHUX
UJIECTIPSMOBAHO BILUIMBATH HA CUCTEMHY
IHTOKCHUKAI[IF0 Ta KOpEeryBaTH MOPYLICHHS
romeocrasy [3; 4].

EdepentHi Mmetoan JTiKyBaHHS, 30KpemMa
mazMadepes, MpUBEPTAIOTh yBary sik edex-
TUBHI 3aCO0M 3MEHIIIEHHS TOKCHYHOTO HaBaH-
T@XEHHS Ta PETYJAIli IMyHHOI BiIMOBIII.
[IpoTe KiIacMuHI METOJMKHU ILIa3Madepe’y
He 11030aBJIeH] HEIOMIKIB: BUIAIEHHS 3HAYHHX
00’ €MIB IJ1a3MU CYTPOBOJIKYETHCS BTPATOIO
aHTHUTILIL, OLIKIB rocTpoi (as3u, hakTopis 3rop-
TaHHA ¥ KOMIIOHEHTIB, IO 3a0€3MeUyIOTh

eexruBHicTh aHTHOIOTHKOTEparii. ToMy BUHU-
Kae HeOOX1THICTh YIOCKOHAJICHHS e(pepeHTHIX
METO/IIB TaKUM YHHOM, 1100 TXHS IETOKCH-
KalliifHa i He MOTipIlyBaia IMYHOJOTIYH1
Ta MeTaOOoIIYHI TOKA3HUKH martieHTa [5; 6].

OnHKM 13 IEPCIEKTUBHUX HATPSIMIB € BUKO-
puctransst hoTomMoaudikallii epUTPOLUTIB —
METO]Ty, 11O JI03BOJISIE aKTUBYBATH MEMOpaHHI
Ta 010¢h13UYHI BIACTUBOCTI (DOPMEHHX eIre-
MEHTIB KPOBI, MIJCHJIUTH IXHIO Y4acTh Y Pery-
JSAIiT IMYHHOT pEaKTHBHOCTI Ta MiKPOITUPKY-
nsii. KomOinyBanHs muiasmadepesy 3 Goto-
MO (IKAIIEI0 SPUTPOIIMTIB MOXKE 3a0e3rne-
YUTH HE JUIe eeKTHBHE BUAATCHHS TOKCHY-
HUX PCYOBHH, a i TIOKPAIICHHS PEOJIOTITHIX
XapaKTePUCTHK KPOBI Ta 3MEHIIICHHS MPOsIBIB
3amanasHOro mnpouecy [7; 8].

Bomnouac y niteparypi Opakye TaHUX 0710
IMOPIBHSILHOI OIIIHKU PI3HUX MOAU(DIKAIII
iazMadepesy caMme y XBOPUX Ha TOCTPY eMITiEMY
wieBpy. HemoctarHho BU3HAYEHO, SIKHIA METO]T
3a0e3neuye HaWOUTBIINK KITIHIYHUN e(deKT,
HaMMEHIITY KUTBKICTh YCKIIaHEHbD, CIIPHSIE CKOPO-
YEHHIO OTIIEPATUBHUX BTPyUYaHb Ta TIOKpAILye
KIHIIEB1 PE3yIbTaTH JIIKYBAaHHS.

VYce 1e BU3HAYa€ BUCOKY aKTYyalbHICTh
TOCTI/I)KeHHsI, CIIPSIMOBAaHOTO Ha OIIHKY
e(eKTUBHOCTI TpaAUIIIIHHOTO MazMadepesy
Ta Horo BapiaHTIB 13 ¢oToMoaudiKaIlier
€pUTPOLIUTIB Y CKIIaJl KOMIUIEKCHOI Tepamil
TOCTPOi €MITIEMH TIJICBPHU.

Le nocmimkeHHsS Mae BaXJIMBE MPAKTHYHE
3HAYCHHS, OCKUILKU HOTO Pe3y/IbTaTH MOXYTh
CTaTH MIAIPYHTSAM JUIsl BIIOCKOHAJICHHS CTaH-
JIAPTIB JIIKYBaHHS, 3MEHIIICHHS YaCTOTH YCKJIA/I-
HEHb Ta MOKPAIIEHHS MTPOTHO3Y y AaHOI KaTe-
ropii MaIi€exTiB.

MeTo¥0 10CTIPKEeHHsT OyJ1a KOMITIGKCHA OITIHKA
e(peKTHBHOCTI PI3HMX BapiaHTIB JETOKCHKAIIHHOI
TEeMOKOPEKIIii, & Came TPaUIIIIHOTO IUCKPETHOTO
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iazmadepesy, Horo MoauiIKarii 3 4aCTKOBOKO
doromonudikaIiero epuUTPONMTIB Ta MaJO-
00’eMHOTO TUIa3Madepe3y 3 MOBHOKO (POTO-
MOAU(DIKAIIIEO SPUTPOIIUTAPHOT MACH, Y JIIKY-
BaHHI XBOPUX Ha FOCTPY EMITIEMY ILICBPH.
Marepiaau Ta meToaun
Y po0oTi mpoaHai30BaHO pe3yJabTaTH
KOMIUIEKCHOTO OOCTE)KEHHSI Ta JIKyBaHHS
105 mamieHTiB 13 TOCTPOIO0 HEeCTCIUBIYHOIO
EMITIEMOIO TICBPH, SIK1 JIIKYBAJIHCS Ha KITi-
HiuHIN 06231 Kadeapu 3aranbHOI Xipyprii, HopMa-
JBHOI Ta TomorpadiyHoi anaromii HaB4ambsHo-
HAYKOBOT'O MEIUYHOTro iHCTHTYTY Harriona-
JBHOTO TEXHIYHOTO YHIBEPCUTETY «XapKiB-
CBKMM TOMITEXHIYHMHA 1HCTUTYT» Ta 1Y «IH-
CTUTYT 3arajJibHOi Ta HEBLAKIAIHOI Xipypril
imeni B.T. 3aiinesa HAMH VYkpainwny,
M. XapkiB, (mam — [HCTHTYT) mpOTATOM
2008-2024 pp. Cepen mariieHTiB TepeBaKaIn
4oJI0BiKH — 96 0ci0, Toi fAK KiHOK Oyio 9.
Binbmicts xBopux (69,5 %) Oyinu BikoM Bin
20 no 60 pokis; namientu 10 20 pokiB cTa-
HoBuu 9,5 %, a crapmii 60 poxkie — 21,0 %.
CepenHniii Bik ctaHOBUB [46,1£1,5] poky.
[TartieHTiB PO3MOALTMIN HA YOTUPH KITIHIYHI
TPYIH 3QJIEKHO BiJI 3aCTOCOBAHOT METOIUKU
edepenTHoi Tepamii. Y rpymi | (mopiBHSHHS,
N=25) nmarieHTH OTPUMYBAITU CTaHIAPTHE KOM-
TUICKCHE JIIKYBaHHS, SIKE BKJIFOUAIO aHTHOAK-
TepialbHy TEpaIliio, IPEHyBaHHS IJICBPATHLHOI
TIOPOXKHUHU Ta 1H(]Y31iHO-/1e31HTOKCHKAIiiHI
nporenypu. ['pyma II (JATTA, n=25) nikyBa-
J1acst 3a JIOTIOMOT'OFO TPAIUIIIHOTO IMCKPETHOTO
miaszmMadepesy 3 ayToTpaHcdy3iero SpuTpo-
rutapHoi Macu. [lamientu rpynu 11T (JAITA-
AUYDE, n=25) npoxomunu miazMadepes i3
4acTKOBOIO (hoTOMOH(IKAIIIE€F0 SPUTPOIIUTIB.
[Martiera rpymm IV (MTTA-ADE, n=30) orpu-
MYBaJI MaJI000'€MHHI IMCKPETHHUH TU1azMadepes
3 IIOBHOXO (h0TOMOTH(DIKAITIEFD €PUTPOITUTIB.
JI1s1 OIIHKY TIOPIBHSAHHOCTI TPYI TIPOBEIACHO
aHaJli3 BUXITHUX KITHIYHUX XapaKTePHUCTHK.
CTaTUCTUYHO 3HAYYIUX BIAMIHHOCTEH MiXK
rpynamMyd 3a BIKOM (Tpyna MOpIBHSHHS —
[46,3£1,4] poky, AITA — [45,9+1,6] poky,
JIMA-AUDE — [46,5+1,5] poxy, MITTA-ADE —
[45,7+1,7] poky; p>0,05), crarrio (cmiBBif-
HOIIICHHS YOJIOBIKIB Ta KIHOK Yy BCIX I'pyIax
cranoBuio mpubmasso 9:1; p>0,05), TpuBaiictio

3aXBOPIOBAHHS JI0 MOYaTKy JikyBanus (p>0,05)
Ta YaCTOTOIO CYMyTHHOI MATOJIOTIi (IIyKpOBHIA
niabeT, apTepiaibHa TirepTeH3is, XPOHIYHI 3aXBO-
proBauHs jieredb; pP>0,05) He BusiBiteHO. Takum
YHHOM, IPYIH OYJIH PENPE3CHTATUBHUMH 32
OCHOBHHMMH BHIX1THIMH TTapaMeTpaMH, 1110 JI03BO-
JISIE TIOPIBHIOBATH PE3YJbTATH JTIKYBaHHSI.

KomrutekcHe 00CTe)eHHsI TAIliEHTIB BKITIO-
4aJio 3arajJbHOKJIIHIYHI aHaIi31 KPOBI Ta ceul,
010XIMIYHI ITOKa3HUKH, OAKTEPI0JIOriYHE
JOCIIIDKCHHS ITYHKTATy Ta MJIEBPAIbHOTO
BMICTY, peHTreHorpadiro, yIbTpa3ByKOBe JI0C-
JDKEHHS TPYIHOI KJIITKA Ta, 3a MOTpeOu,
KOMIT 10TepHy Tomorpadiro. OmiHOBaIM TUHA-
MIKy IHTOKCHKAIIIHHOTO CHHIPOMY Ta (DYHKIIIO
xaHHs. EexkTHBHICTE JTiIKyBaHHS BU3HAYAIN
3a TPUBAJTICTIO TAPSIYKH Ta IHTOKCHUKAITIT, ITTBU/I-
KICTIO CaHaIli1 IJICBPATbHOI TIOPOKHUHHM, Yac-
TOTOIO YCKJIQJIHEHb, TOTPE0OI0 Y TOPAKOCKO-
MIYHUX a00 BIJKPUTUX XIPYPTiUHUX BTPY-
YaHHSIX, 3ara/IbHAMU PEe3yJIbTaTaMH JIKyBaHHS
Ta JIETATHHICTIO. 32 HASBHOCTI ONEpaIiifHOrO
Marepiary BUKOHYBaJIM MOP(HOJIOTTIHUIN aHATI3
TKaHMH IJICBPH Ta JICTCHI IS OLIIHKH 3ara-
JICHHS Ta penapaTUBHUX MPOIIECIB.

JuckperHuii mmazmadepes 3 ayToremMo-
Tparchysiero (ITA) mpoBomumm TUCKpeTHUM
CrocoOOM: MICIs MYyHKIIIT Ky0iTaabHOT BEHH
(abo yepe3 miKITIOUYNYHUN KaTeTep ) 3IiICHI0-
BaJM niepeaeKkcy3iiiny miAroToBKy B 00'emi
BHYTPIIIHLOBEHHOI KparutiHHOT iH(y3il [800—
1 000] mu1 po3unny Pinrepa uu (hizionoriqaHoro
pozunny 3 5 000 O/ renapuny. [Totim dpak-
miiHo (o 400 mu) 3mikicHIOBaIu ekcdy3iro
[1 600-2 000] M1 ayTOKpOBi y IIaCTHKOBI
KOHTEHHEPH Ta IICIIST BPIBHOBAYKEHHST KOHTEH-
HEpiB, EHTPUPYTYBAIH iX Ha IIEHTpUD Y31 Tpr
[2 800-3 000] 06/xB Ta Temmeparypi +22 °C
npotrsirom 15 xB. [Inmasmy Bupaisum 3a A0Mo-
MOTOI0 TUIa3MOEKCTPAKTOpa, & EPUTPOIUTH
po3BOAMIH (Hi310JIOTTHHIM PO3YUHOM Y CITiBBI/I-
HOIIeHHI 2:1 Ta MmoBepTaM XBOPOMY BHYTPIIII-
HBOBEHHO KparumiHHO. [Ipu 3/1iiiCHeHH] OqHIET
orrepaltii UCKpeTHOro IiasMadepesy 3a0ip KpoBi
3IMCHIOBAIM JTCKPETHO 4-5 paziB. JIuckpeTHuii
mia3mMadepes 3 ayToTpaHcdy3i€r0 4acCTKOBO
doromonudikoBanux epurpormtis (ITA-
AYDE) mpoBoanim crnocodbom, po3podsieHuM
y KiiHini [HeTuTyTY.
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ITicnst myHKIii KyOiTansHOi BeHH (abo uepes
M KTIOYMYHUN KaTeTep), MPOBOIWIN TIepe-
nekcdy3iiHy MiATOTOBKY y BHUTJIS/II BHYT-
pINIHBOBEHHOI KparmmHHOI 1H(y3ii [800—
1 000] mu po3umny Pinrepa a6o ¢isioaoriu-
Horo po3unHy 3 goaaBanasM 5 000 OJ] rena-
puHYy, sk 3a Tpamuiiiaoro JITA. TTorim ¢pax-
1iiHO (110 400 Mit) ipoBorn excdysiro 800 mit
ayTOKPOBI Yy TJIACTUKOBI KOHTCHHEPH, ITIiCIIS
BPIBHOB)KCHHS SIKUX 1X IICHTPU(YTyBaIX 32
[2 800-3 000] 06/xB Ta Temmepatypu +22 °C
yrponoBx 15 xB. [Inasmy Bugassiim 3a Jo1o-
MOTOI0 TJIa3MOEKCTpakTopa. Epurporuru
PO3BOAMIIN (Pi310JIOTTYHUM PO3UUHOM 200 PO3-
yrHOM PiHrepa y criBBigHOMmIEeHH] 2:1 Ta rosep-
TaJIM XBOPOMY BHYTPIITHHOBEHHO KPAIleIbHO
micis iXHpoi doToMoaudikarii yasTpadio-
JICTOBUMH TIpoMeHsMH. AyToTpaHcdy3ito GpoTo-
MOIM(DIKOBAHUX EPUTPOLIUTIB IPOBOJAUIH Y
00cs131 OCTaHHBOT TOPIIIT AyTOEPUTPOIIUTHOT
macH (3—4 MII/KT MacH Tijia XBOPOI'o), po3Be-
JIeHO1 po3unHOM PiHrepa y criiBBiHOIICHHI 2:1.
EputpormTHy 3aBHCH, 10 YTBOPHIACS TTPH ITHOMY,
TIePEJIMBAM HA3aJl XBOPOMY BHYTPIITHHOBEHHO
KparuiMHHO 31 mBuakicTio 60—70 kpar/xs,
10 BiAmoBinaino 67 Mir/xB. YibsTpadionerose
OTPOMIHEHHS ayTOEPUTPOLIUTHOI CyCTeH31T
3A1MCHIOBANIM T yac i1 TpaHcdy3ii y KBap-
IIOBiif KFOBETI 32 JIOTIOMOTOF0 JYTOBOi PTYTHOT
6akrepurpaHoi samiu JIPB-8 (254 um) y mosi
nayiaroyoro BunpomintoBanas 400-500 Jox/m?
(y cepermuboMy [450+25] JIx/M?); pakTaHmi
yac horomoamdikarii cranosus 10,5-12,5 c.
3a01p kpoBi mpoBoavH 4-5 pasiB 3a yac oreparrii.

Mato06'eMHu#l AUCKpETHHH 1a3Madepes
3 ayToTpaHc(y3i€r0 MOBHICTIO (hOTOMOTH(DIKO-
Banux eputporutis (MIITA-ADE) npoBommm
CIrocoOoM, po3poOJIEHMM HaMH, IO Biapi3-
HSIETHCS BiJ] BUILICOITUCAHOTO TUM, 110 3a0ip
KPOBI 3/IIICHIOBAIIA BCHOTO 2 Pa3H, IIPH [IbOMY
Buasn 3a oneparito 10 400-500 mut ayrto-
mia3mu. Leit oOcsr mma3MoBTpaTH OyB He3HAY-
HUM, TOMY IJIa3MO3aMIlICHHS TJIa3MOI0 Ta
OLTKOBHUMH IIperiapaTaMH HE 31HCHIOBAJIH.
3 METOO TIOCUIICHHSI IETOKCUKALIIITHOTO eheKTY
Majt000'eMHOTO TUIa3Madepe’y 30UTbIIHIH
00csT hotomoudikarlii epUTPOLUTIB, TOBIBIIN
tioro 10 8—10 M1 epUTPOLIMTHOT MACH Ha KiJI0-
rpam MacH Tijia XBOPOro, TOOTO BCIO €PUTPOLIUTHY

Macy, oTpuMany B pe3ynbrati M/IITA, mimra-
Bayu (poromomikariii Ta HOBEPTAIH JI0 KPOBO-
TOKY 32 TIEI0 K METOAMKOIO, 5K i1 y JITTA-AUDE.

[Tpu manoo6'emuomy AITA Bunmansum no
[500-600] mu1, a mpu 3BruaiiHomy — 10 [1 000—
1 300] M ayromia3Mu 3a OJIHY OIEpaIlifo.
[lnazmoBtpary npu HITA ta AITA-AYDE
KOMITCHCYBAJIM BBEACHHAM po3unHiB PiHrepa,
TUTFOKO3H 5 %, HATMBHOI TUIa3MH Ta aTbOYMIHY.
binkoBi mpemapati Ta mpemnapatv IUia3Mu
KpOBi, III0 BBOAMJIM 3 METOK KOMIICHCAIIIT
I1a3MoOBTpaT, ctaHoBuIM 7075 % 00’ emy
riazMoekcysii. 3aranpHuii 00CAT 3aMiCHUX
iH}Yy3iii Ta TpaHcdy3iit cranoBUB 25-30 MI/KT
MacH Tina xBoporo. M/IITA-A®DE npoBoamm
0e3 Mm1a3Mo3aMilIeHHS Ta BIMBAHHS OLTKOBUX
npenapatiB. Jluiie B ogHOro BKpail ociad-
JICHOTO XBOPOTO HA TOCTPY EMIIIEMY TUICBPH
npu npoBeneHHi MJIITA-A®E 3acrocoBy-
BaJIM aJI0TIa3MO- Ta AIbOYMIHOTpaHCY3it0.

Tpancdysionoriuni onepanii (TO) mpo-
BOJIMJIA BiJ OJTHIET O YOTHPHOX Ha OJIHOTO
XBOpPOTO 3 IHTEpBaJIOM uepe3 AeHb. KoHT-
pob 3a e(PEKTUBHICTIO JTIKYBAJIbHUX 3aXOJIB
31MCHIOBAIIM 32 KIIHIYHUMH MOKa3HUKaMU
Ta MTOKa3HUKaMH TOMEOCTa3y.

Jlo KIIHIYHMX TIOKAa3HUKIB BiIHOCHJIM:
TPUBATICTH TAPSIYKOBOTO MIEPIOTy Ta MAKCUMa-
TIbHY aKCUIISIPHY TeMIIepaTypy TiJia XBOPOTO
1o ta micnsa TO, yac nepedyBaHHSI XBOPHX Y
TSOKKOMY CTaHi, CTaHl CepelIHbOI THKKOCTI
Ta y 33JI0BUILHOMY CTaHi, 3araJi-HHiA 4ac mepe-
OyBaHHSI XBOPOT'O Y CTaI[lOHap1, YUCIIO MAJIO-
IHBa3MBHUX BTPYYaHb Ta OIepallii, KIIHIYHI
Ta KJIIHIKO-MOPQOJIOTIYHI HACTIAKU 3aXBO-
PIOBaHb, YCKIIATHEHHS, JICTAIBHICTD Ta MPH-
YUHU JICTAIBHUX HACIIAKIB Y TpyIax.

JluckpeTHuid mrazMadepes 3 ayToTpaHc-
¢dys3iero hoTomMo1u(iKOBAHUX EPUTPOLIMTIB 1
0e3 Hei 3aCTOCOBYBABCS B JIIKYBaHHI TOCTPHX
EMIIIEM TUJIEBPHU Y TIOEAHAHHI 3 TPATUIIHHUM
KOHCEPBATUBHUM JIIKYBaHHSIM.

BuBuanucs 3MiHM KJIIHIYHOT KapTHHHU
HarHOEHUX 3aXBOPIOBAHb IICBPU Ha TJIi JIIKY-
BaHHS MaJl000'€MHHM JHUCKPETHUM IUIa3Ma-
(hepe3om 3 poromoudiKaIli€er0 ePUTPOLIHTIB.
[pu nikyBaHHI XBOPUX YCIX TPYII CIIOCTEPIraim
TMIOKpAIIEHHS 3arajIbHOrO CaMOMOYYTTS Ta MOSIBY
anetuty. IlocunoBaBcs BiATIK THIHHOTO
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BiJIOKPEMITIOBAHOTO 110 JIPEHaXKaX 3 IUIEBpa-
JHHOT TIOPOKHUHM, 301UIBITyBATACs KUTBKICTh
THIHHOTO Ta HEKPOTHMYHOTO MOKPOTHHHS,
3MEHIIyBaIKCs 00Ji y TpyAHIN KIITHHI,
3HMKYBAJIACsl TEMIIEpaTypa Tija.

TSOKKICTB CTaHY MAIIEHTIB OLIHIOBAIH HA
MIJICTaBl CYKYITHOCTI KIJIIHIYHHMX KpPUTEPiiB:
JIO TSDKKOTO CTaHy BiJIHOCHIJIA XBOPHUX 3 BHpa-
JKEHOIO0 1HTOKCHKAIII€IO, TIOPYIICHHSIM CBIJIO-
MOCTI, FeMOTMHAMIYHOIO HECTaOLIBLHICTHO (CHCTO-
TYHUN apTepiaiibHui TUCK HIbkYe 90 MM pT. CT.,
notpeda y Ba3oMPECOPHii MiATPUMIIL), 03HA-
KaMu quxanbHoi HemoctaTHOCTi (SpO2 <90 %
Ha TJIi IMXaHHSI TIOBITPSIM); JIO CTaHy CePEeTHBOI
TSDKKOCTI — TAIIEHTIB 3 TTOMIPHOKO 1HTOKCH-
Kalli€l0, SICHOKO CBIZIOMICTIO, KOMIICHCOBAHOIO
TeMOIMHAMIKOFO, BIJICYTHICTIO JTUXAJIBHOI HEZIO-
CTaTHOCTI a00 3 11 MIHIMAJIbHOK BUPAKEHICTIO;
JI0 33/I0BITLHOTO CTaHy — XBOPUX 0€3 03HaK
IHTOKCHKAIlli, 3 HOPMAJILHOK T€MOIMHAMIKOIO
Ta JTUXAHHSIM.

CratuctTnaay 00pOOKY pe3y/IbTaTiB IIPOBO-
JIAJTK 3 BUKOpHCTaHHsAM porpam Excel 2020
(Microsoft, CIIIA) Ta "BioStat 2015" (BioStat
Research and Development Center, Poland).
3acTOoCOBYBAJIM METO/IM BapialliifHOI CTATUCTHKA
3 PO3paxyHKOM CEepEe/IHIX 3HAUCHb, CTAHAAPTHHUX
TIOMIJIOK, BI/THOCHUX BEJIMUMH 1 IOBIPYMX THTEP-
BAJIiB. 3HAYYIIICTh BIIMIHHOCTEH BU3HAYAIH 32
noromororo t-kputepiro CTbIOJICHTa ITPH PiBHI
p<0,05, a y pa3i MHO)KUHHUX TOPIBHAHb BUKO-
pHCTOBYBaIIM TIONpaBKy boHbeppoHi A1 MiHi-
Mi3allii pU3UKY XUOHOIIO3UTUBHUX PE3Y/IbTATIB.

ETnka nociigxkenus

JloCIiIPKEHHST TTPOBEICHO BiIIOBIIHO 10
npuHnuNiB ['enbciHChKOT Aeknapaiii Bee-
CBITHBOI MeauuHOl acoriamii (1964-2024)
Ta CXBJICHO €TUYHOIO KoMmiciero HaBuanbHo-
HAyKOBOI'0 MEJIWYHOro iHCTHTYTY Harrio-
HaJIbHOT'O TEXHIYHOTO YHIBEPCUTETY «Xap-
KiBCHKUH MOMITEXHIYHUN 1HCTUTYTY» (TIpO-
tokoJ Ne 2 Big 13.10.2023). Binx ycix marri-
€HTIB OTPUMAHO ITMCHMOBY i1H(GOPMOBaHY
3Troly Ha BUKOPUCTAHHS KIHIYHUX JTaHUX Y
HayKOBOMY JIOCITiJ[)KCHHI.

PesyabTarn

[Tpu 3acrocyBanni AITA-AUYDE cepenns
MaKcUMallbHa TEMIIepaTrypa Tijla y XBOPHUX
Ha TOCTpi €MITiEMHU TUIEBPH 3HMKYBasacs 3
[38,5+0,09]°C mo [37,5+0,17]°C (p<0,001),
micist MITA-A®E — mo [37,1+0,14]°C
(p<0,001), a micas Tpamumiiitnoro JITA —
[37,8+0,27]°C (p<0,05). Ilicns aABOTHK-
HeBOi 1HGY31lHO-TpaHcPy3iiiHOT Tepamii y
XBOpUX TPYIHU TIOPIBHSHHS TeMIepaTypa
tina 3uusunacs 1o [38,0+0,15]°C (p<0,05)
(mabn. 1).

TpuBanicTs rapsuKoBOro Mepiojy CTaHoO-
BUJIA: y Ipyni NopiBHSHHS — [26,80+3,26]
no6wu, y rpymi AITA — [24,40+1,36] nobu, y
rpymi ATTA-AY®DE — [25,80+2,13] nobwu, a B
rpyni MAITA-ADE — [17,9042,78] nobu
(p<0,01). XBopi B TpyIli MOPIBHAHHS MaJld
cyO0deOpunbHy TemnepaTypy Tiia 3 nepio-
JTUYHUMH I THOMAaMH TIPAKTHIHO TPOTITOM
yChOTO Mepioay JIIKyBaHHS.

Tabnuys 1. [eaxi kniniuHi nOKA3HUKY eheKmuUeHOCMI NiKY8AHHS X60PUX HA 20CPI eMNiEMU N1espU

I'pyna nopiBHAHHS HITA JAITA-AYDE | MJITA-A®E

Tokasnk > (n:I2)5) (n=25) (n=25) (n=30)
t-Tina npu HagxopKeHHi, °C 38,5+0,09 38,5+0,10 38,5+0,09 37,1+£0,14
MaKCHMAJIbHA (-TiTa 38,0+0,15 37,8+0,27 | 37,5+0,17 37,10+0,14
ITICIIS JTIKYBaHHS
p — 10 BUXiTHOTO <0,05 <0,05 <0,001 <0,001
p — 10 KOHTPOJIIO — >0,05 <0,05 <0,001
Iepiox MuXxoOMaHKH, IO 26,8+3,26 24,4+1,36 25,8+2,13 17,9+2,78
P — 10 KOHTPOJIIO — >0,05 >0,05 <0,01

Hpumimku:
P — 00CMOBIPHICMb NOKA3HUKA;
N — KiIbKiCMb cnocmepeicets y epynax;
JITA — ouckpemnuil niasmagepes

HITA-AYDE — ouckpemnuil naazmagepes 3 agmompancyzicio homomooughikoganux epumpoyumis
MIIIA-ADE — mooughikosarnuti duckpemuuil niasmagpepes 3 agmompancpyzicio homomoougikosanux

epumpoyumis.

OpuriHanbHe pocnimxeHHs

77

Original Research




EkcnepumeHTanbHa i kniniyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

Takum urHOM, pu M/ITTA-A®E mu BusiBim
OLTBII BUpA)KEHY aHTUTINEPTEPMIUHY Mif0, HK
TIPY IHIIMX aHATI30BaHMX METO/IaX JIKYBaHHSI.

TpuBanicts nepeOyBaHHS XBOPUX Y TSDK-
KOMY CTaHi y IpyIli MOPiBHSHHS CTaHOBHIIA
[14,30+3,66] nobu, y rpymi i3 3acTocy-
BauasaMm JIITA —[10,50+2,46] nobwu, y rpymax
13 3acrocyBanusm JIITA-AUDE ta MTIA-
A®DE - [6,85+1,81] (p<0,05) Ta [6,80+3,21]
(p<0,05) 106U BiaIOBIIHO.

TpuBanicTh nepedyBaHHs XBOPUX y CTaH1
CepeIHbOI TSHKKOCTI B TPYI TOPIBHSIHHS
cranosuna [10,80+1,76] nobwu, y rpymi i3 3acTo-
cyBannsam JIITA —[15,30+2,24] no6wu (p<0,03),
y rpymi i3 3actocyBanHsaM JI[TA-AUDE Ta
AITA-ADE - [20,40+3,83] (p<0,05) Ta
[10,90£2,24] moOu BiAMOBIIHO.

TpuBarticTs repeOyBaHHs Y 3a/I0BUTGHOMY CTaHi
XBOPHX B IPYIT MOPIBHSAHHS cTaHoBrIa [20,2044,38]
700w, y Tpyi 13 3actocyBanbsiM [T TA —[13,904+2,6]
no0u, rpymnax i3 3actocyBanusm JIITA AUOE
ta JITA-A®E — [30,20+4,06] (p<0,01) Ta
[31,90+4,02] (p<0,02) mo6u BiamOBIIHO.

Cepennst 3araibHa TPUBATICTD IepeOyBaHHS
XBOPHX Y CTalllOHapi CTAHOBHJIA Y TPYII MOPIB-
HstHHS [45,1046,26] 106w (J1KKO-IHIB), Y TPyl
3 Bukopuctanasm J{ITA — [39,80+4,39] nobu,
y rpynax i3 3acrocyBanHsaM [{IIA-AUDE Ta
MAIA-A®E — [57,50+6,14] (p<0,05) Ta
[51,704+6,47] moOu BiAMOBITHO.

MeHia 3araibHa TPUBAIICTh MepeOyBaHHS
XBOPHX Yy CTalllOHapi B IPyIIi 3 BUKOPUCTAHHAM
JITA Ta B rpyni NOpiBHAHHS HOPIBHSAHO 3
IHIIMMY TpynamMu Oysia 3yMOBIIEHa OUTBITION

JIETAIBHICTIO B IIUX Tpynax. 3 iHIIOro 00Ky
CIIOCTEPIraeThesl TOCTOBIPHE 3HIDKEHHS Yacy
niepeOyBaHHS XBOPHX Y BAXKKOMY CTaHi B TpyIax
3 BUKOPUCTaHHAM (poToMomikaltii, a B rpymi
3 BukoprctanHsM MITTA-A®E — i yacy niepe-
OyBaHHS y CTaHI cCepeHbOl TSHKKOCTI. 3ara-
JILHUH Yac Mepexoy 3 BaKKOTO CTaHy B 3a/10-
BUIbHUH npu 3actocyBanHi MIITA-ADE
OyB B cepenaboMy Ha 10 116 MeHIIMM, HIK Y
IHIINX Tpymax.

JlikyBaHHS, 1110 IPOBOJAUTHCS XBOPUM Ha
TOCTpl €MITIEMHU TUIEBPH HE 3aBXIu Oyio
e(eKTUBHUM — 3YCTpIYanucs yCKJIaTHEHHS.
3i 105 XxBOpUX aHOTO €TaIy JTOCIiHKEHHS,
SIKAX MU CIIOCTEpIraiiy, yCKIaAHEeHHS! BUHUKIIN
y 75 (71,4 %). Y neskux mamieHTiB O0ymo
KiJIbKa yCKIIaJTHEHb, 110 MOB'S3aHO 3 TSKKUM
MATOJIOTIYHUM IIPOIIECOM.

CtpyKkTypa yCKJIaJHEHb IpEACTaBIeHA Yy
maobn. 2.Y TpyIl OPIBHSHHS 3aXBOPIOBAHHS
yeknanaunocs y 19 (79,2 %) 3 24: mporpecy-
BaHHS eMITieMU TUIeBpH — Y 13, OpoHXOIUIeBpa-
JIbHA HOpULIs—Y 6, hrierMoHa rpy/THOT CTIHKH — Y 3,
cerncuc —y 4, nereseBa kpoporeya — y 4
(3 pO3BUTKOM I'€MOITHEBMOTOPAKCY B OJJHOTO
XBOPOT0) Ta TPaX€0OPOHXITOM — Y 4 XBOPHX.

V rpyni 3 Bukopuctanusam JAIIA, no sxoi
yBiiIoB 31 XBOpuii, yCKIagHEHHS CrocTepi-
ram y 24 (77,4 %) natieHTiB, pUUoMy Iporpe-
CyBaHH:I EMITIEMH IUIEBpU criocTepirain y 19 Bu-
najkax: OpOHXOIJIEBpalIbHy HOPHULIO — Y 7,
(hrierMoHy rpy/IHOI CTIHKU — Y 7, KPOBOTEUY —y 5,
CETICUC — Y 5, THEBMOHIIO KOHTPJIaTePaIbHOIO
JIETeHI — y 4 Ta CepO3HUI IVIEBPUT — Y 2 XBOPHIX.

Tabauys 2. Ycxknaouenus y X6opux 00CIIONCYBAHUX 2PYN I3 20CIMPUMU eMINIEMAMU NIEBDU

I'pyna mopiBHSHHS JITTA JITA-AUDE MITA-ADE
aoc. % aoc. % aoc. % alc. %
3araibHa KUIbKICTh XBOPUX 25 100,0 25 100,0 25 100,0 30 100,0
KiTbKiCTh XBOPHX 3 YCKIIAJHCHHAMU 19 76,0 17 68,0 16 64,0 12 40,0
VcknagHeHHS
[IporpecyBaHHsl eMIIEMH IUIEBPU 13 52,0 12 48,0 10 40,0 7 23,3
BpoHxoruieBpagbHa HOPHUIIS 5 20,0 5 20,0 4 16,0 3 10,0
djierMoHa TPyIHOT CTIHKH 3 12,0 3 12,0 3 12,0 2 6,7
JlereHeBa KpoBOTEUa 3 12,0 3 12,0 2 8,0 2 6,7
Cerncuc 3 12,0 3 12,0 1 4.0 1 3,3
THumi 2 8,0 3 12,0 2 8,0 4 13,3
Hpumimru:

JITA — ouckpemnuil niasmagpepes 3 aymoeemomparncysicio,
JTA-AYDE — ouckpemmuii niazmagepes 3 aymozemompancghy3ieio 4acmro8o pomomooupikosanux epumpoyumis;
MIIA-ADE — moougixosanuii Ouckpemuuil naazmagpepes 3 aymozeMompancysicio pomomooughikoganux

epumpoyumis.
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VY rpyri, npoJIiKoBaHi# 13 3aCTOCYBaHHIM
JITA-AYDE, ycknagHenHs BUHUKIM y 17 3 20
(85,0 %) marieHTiB: MPOrpeCyBaHHS EMITIEMH
mieBpu —y 11 ta OpoHxonneBpajibHa
HOpUI — Y 6, prierMoHa rpyHoi CTIHKH — y 3,
KpoBoTeui — Takox y 3 xBopux. Cencuc,
TOCTPUN TPaxeOOPOHXIT Ta IJIEBPUT 3yCTPi-
JIMCS JIUIIE OJHOPA30BO.

VY rpymi i3 3acrocyBanusm MJITTA-ADE
ycknaaHeHHs 3adikcoBani y 8 3 15 (53,3 %)
xBopux. [lepeOir 3axBOproOBaHHS YCKJIaAHUBCS
NPOrpEeCyBaHHAM EMITIEMU TUIEBPH Y 2 3 HHX,
OpOHXOIIEBPAILHOIO HOpULIEtO — Y 1, duter-
MOHOIO TPYJIHOI CTIHKM — Yy 1, KpoBOTEUEIO —
y 1, cencucoMm —y 1 cepo3HUM IJIEBPUTOM —
y 1 Ta rHilfHUM OpoHXiTOM —y 1 XBOpOTO.

ITpu anami3i 4aCTOTH YCKJIaJHEHb Y XBOPUX
MO>)KHA BiJJ3HAYUTH, 110 HAIYACTIIIIE CIIOCTEPi-
rajocsi MPOrpecyBaHHsI OCHOBHOTO 3aXBOPIO-
BaHHS — FOCTPOI eMIlieMu 1ieBpu. BogHouac
y rpynax i3 3acrocyBanusm JIIIA-AUDE Ta
MJITA-A®E crioctepiraim XBOpUX Ha EMITIEMY
IUIEBPH, 110 PO3BUHYJACA Ha TJi NPOPHUBY
a0cIiecy JIeTeHi B IUICBPAIbHY TOPOXKHUHY
Ta MIBUJIKO perpecyBaia il BIVINBOM BUKO-
PHCTaHHS MaJIOIHBa3UBHUX BTpy4aHb. JlOCHTh
YacTo 3yCTpIYaIUCcs OpPOHXOIUIEBPATBHI HOPHLI
Ta (pJIETMOHM TPY/IHOI CTIHKH, 1110 BUHUKAIOTh
BXKE Ha TJII PO3BUHEHOI €MIIEMU IUICBPH.
[Tpu BKIIFOYEHH] 10 KOMIUIEKCY JIKYBaJIbHUX
3axo/iB IasMadepesiB i3 (oromoaudika-
1i€r0 Ta 0€3 Hel KUIBKICTh WX YCKJIaIHEHb
HEYXWIBHO 3HIKYEThCS, a IPU BUKOPUCTaHHI
MITA-A®E crae y 2,5 paza MEHIIIOI0, HIXK
y IpyMi NOPiBHAHHS.

3HaYHO piAlIe 32 YaCTOTOK YCKIIAIHEHb
TPAIUISUIHCS CETCUC Ta KPOBOTedi. IxHs uactoTa
3HIKYBajacs MPHU 3aCTOCYyBaHHI e(hepeHTHUX
CHOCO01B JIIKYBaHHS.

a1 yekmaaHeHHs Tpamsuics piamie. Mix
YaCTOTOI0 BMHUKHEHHS THIMHO-CENTHYHUX
YCKJIQHEHB, TIOB'SI3aHUX 13 TeHEpaTi3aIli€lo
nporecy (cercuc, adbciecu), Ta CIOcoOOM
JIETOKCHKAIIli BUSBJICHO MIPSIMUI 3B'SI30K.

Tak, Ha T JITTA HabaraTo JacTiiie BUHH-
KaJIi THEBMOHII Ta a0cliec y KOHTpiarepa-
JBbHIA JereHi, aOciecu dYacTille MpopuBa-
JWCA y TUICBpalbHY MOPOKHUHY, YaCTillIe
BUHUKAIM ITUIEBPUTU Ta TEHEpaIi30BaHUN

CerCcHuc, 1110, MadyTh, 0OYMOBIIEHO BTPATOIO
IUTa3MH XBOPOTO, HACHYEHOI JKapChbKUMU
npenaparamMu  (30KkpeMa aHTHOIOTHKaMH),
AHTUTIIAMU Ta IHIIUMHU KOPUCHUMU PEUOBH-
HaMU 3 OJHOTO OOKY Ta BiJICYTHICTIO (hOTO-
Moau(DiKaMiHOT IMYHOMOETIOI0Y0i KOM-
neycarii 3 1HI1oro.

HaiiMeH1ia KuTbKICTh YCKITaJHEHb 3a(iKco-
BaHO Y IPyIi 13 3aCTOCYBaHHAM MaJIo0O EMHOTO
JITA 3 ADE, 0co6HBO pi3KO CKOPOTHIIACS
KUTBKICTh THIHHO-CENTUYHHUX YCKJIaIHCHD.

Takum 4MHOM, y XBOPHUX Ha Ba)KKi TOCTpi
JeCTPYKTUBHI IJ1eBpUTH BuKopucTanus JITA
JOCTOBIPHO HE 3HMKYE 3arajibHy KUIbKICTh
YCKJIaJIHEHb, a YACTKa THIHHO-CEeNTUYHHUX
3 HUX (0COOJMBO MOB'SI3aHUX 13 TeHEpaTi-
3aIi€l0 MPOoIlecy) HaBiTh 301MbLIYETHCS
MOPiBHSHO 3 TPaJULIHHHUM JIIKYBaHHSM,
ToJi sk 3actocyBanHs JIIA-AUYDE 3uu-
KY€ KUIbKICTh 3arajlbHUX YCKJaJHEHb Ha
16,2 % (p<0,05), a Bukopuctanuss M/IIIA-
A®E —na 44,4 % (p<0,001) 110710 KIJIBKOCTI
yCKIaJHEHb Yy rpyni nopiBHsHHS. [Ipu
[bOMY YacTKa THIMHO-CENTHUYHUX YCKJIal-
HEHb IPU BHUKOPHMCTaHHI Iu1azMadepesiB 3
(dboToMouDiIKaIIED EpUTPOLUTIB 3MEHIIY-
€TbCsl y 2—2,5 pasa.

Mu npoBenu MOpiBHSUIBHY OLIHKY Xapak-
Tepy OmepauniiHUX BTpPydaHb y rpymnax
(ma6n. 3). Ti un iHIII XipyprivyHi BTpYYaHHS
B I'pyMi NOPIBHAHHS BUKOHAHO y 20 XBOpHUX
13 24 (83,3 %), mpuuomMy TUIBKH MaJIOiHBa-
3MBHHUMHU BTPY4YaHHSIMHU BAAJOCS 00ifiTHCA Y
16 (80,0 %) 13 HuX (yciM IPOBOAUIIH JIPEHY-
BaHHS Ta peJApeHYBaHHS MJEBpPaJIbHUX
MOPOYKHUH, & YOTHPHOM 3 HUX — POZKPHUTTS
¢erMoH rpyaHoi cTiHku), iHIUM 4 (20%)
TMAIliEHTaM JIOBEJIOCS] BUKOHATH TOPAKOTOMII,
3 AKHX y 2 BHIIAJKaX MPOBEACHO PE3EKLiI0
JIET€Hb, a 1Ie y 2 — MyJIbMOHEKTOMIIO.

VY rpymi i3 3actocyBanusm 1A npoornepo-
BaHo 19 (61,3 %) maiieHTiB, MPUIOMY MaJoO-
1HBa3MBHUMH BTPYYaHHSMHU OOMEXKWINCS Y
17 (89,5 %) Bunankax. Humu Oynu: npeny-
BaHHsI [UIEBPAIbHOT MOPOXKHUHU — Y 8, peHy-
BaHHsI (DJISTMOHU TPYAHOI CTIHKH — Y 7, MIKpO-
JpeHyBaHHs a0crecy JiereHi — y 2 maiieHTiB.
VY 2 Bunagkax Oysa BAKOHAHA PE3EKITisl JIeTeHb
Ta IEKOPTHUKAILIO 13 MJIEBPEKTOMIEIO.

OpuriHanbHe pocnimxeHHs

79

Original Research



EkcnepumeHTanbHa i kniniyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

Tabnuys 3. Yucno xipypeiunux empyuans ma ix xapaxmep y Xgopux 00CHONCY8AHUX 2pyN

['pyma JIITA JIIA-AUOE | MJITA-A®E

Kinbkicts xBOpuX, N (%) HO?;E};%I;H;[ (n=25) (n=25) (n=30)
abc. % aoc. % alc. % aoc. %
XBopi, SIKIM BUKOHAHI BTpYYaHHS 20 80,0 17 68,0 15 60,0 14 46,7
MautoiHBa3HBHI BTpyJaHHI 16 80,0 15 88,2 13 86,7 11 78,6
JpenyBaHHS MJI€BpaIbHOI MTOPOKHUHA 13 65,0 11 64,7 10 66,7 7 50,0
Po3tua dermonn 4 20,0 4 23,5 3 20,0 2 14,3
JpenyBanHs adcuecy 1 5,0 2 11,8 2 13,3 3 21,4
OmnepaTHBHI BTpy4aHH:
[TynmeMOHEKTOMIS 1 5,0 0 0,0 0 0,0 0 0,0
Pesexmis aereni 1 5,0 1 5,9 1 6,7 2 14,3
JlexopTHKaIis 3 IIEeBPEKTOMI€I0 1 5,0 1 5,9 1 6,7 1 7,1
Topaxoractuka 1 5,0 0 0,0 2 10,0 0 0,0
Trmre 0 0,0 0 0,0 0 0,0 1 7,1
Hpumimku:

JTTA — ouckpemuuii naasmaghepes 3 aymocemompancQysicio,
JT1A-AYDE — ouckpemmuuil niazmagepes 3 aymoemMompanc@ysiero uacnmkoeo pomomooupikosanux epumpoyumis;
MOIIA-ADE — moougixosanuii ouckpemuutl niasmagepes 3 aymozemMompanc@ysicio omomooughikosanux

epumpoyumie.

3 20 xBOpHX, MMPOJIIKOBAHKX 13 3aCTOCYBaH-
Hsiv JIITA-AYDE, ipoorieposano 14 (70,0 %).
MaioiHBa3UBHUMHU BTPYYaHHSIMU OOMEKH-
mucs y 12 (85,7 %) i3 HuX, mpuyoMy JIpeHy-
BaHHSI IJIEBPAJILHOI TOPOYKHUHKM BUKOHAHO Y 12,
JpeHyBaHHs (IIErMOH IPYIHOI CTIHKH — y 4 Ta
MIKpPOJIpEHYBaHHSI ITOPOKHUHM adcIiecy — y 2
XBOpUX, a 2 XBOPUM JIOBENOCS BHKOHATHU
oreparii: 0JHOMY — TOPAKOIUTACTUKY IPHU
XPOHI3allii eMITIEMU TUIEBPH, THILIOMY CIIOYaTKy
BUKOHAJIU PE3EKIIIIO JIETEHb 3 TUIEBPEKTOMIEIO
Ta JIEKOPTHUKAIIIEI0, TOTIM TOPAKOILIACTUKY.

3 15 nocmipKyBaHIX XBOPHX, TPOJTIKOBAHMX
y komiuiekci 3 MJIITA-A®E, pizHoro poay
oneparii Bukonano 10 (66,7 %) mamieHTam.
MarioinBasuBHi BrpyuanHs rmposeseHo 7 (70,0 %)
XBOPUM: JIPEHYBaHHS IUICBPAIBHOT MTOPOXK-
HUHU — 7 (2 peapeHyBaHHs), PO3THH (JICTMOH
TPYIHOT CTIHKU — 2 Ta MIKPOJAPECHYBaHHS
HOPOXXHHUHU abcrecy — 4 XBOPUM.

I[Mpooreposano 3 (30,0 %) marienTiB (TpHOM
XBOPUM TIPOBEJIEHO PE3EKIIiI0 JIETeHb, MPH-
4OMY OJHOMY 3 HHUX — 3 TUICBPEKTOMIEIO).

Takum unHoM, Bukopuctanus AI1A npu-
3BEJIO JIO 3HIDKEHHS ONIEPATHBHOI aKTHBHOCTI
Ha 22,0 %, OITA-AU®E — na 31,5 %, a
MJIITA-A®E — Ha 53,3 % nipota TpyImv mopis-
wstaast (ma6a. 3). Tlpu octaHHBROMY CIIOCOO1
JIKYBaHHS BIIOYJIOCS TAKOK 3HIDKEHHSI YaCTKU

MaJIOIHBa3UBHUX BTPYYaHb 3 BiAHOCHHUM
301JIBIICHHSIM YaCTKH OTepaltii.

[Tpu anamizi pom «Manux» XipypriuHux
BTpYy4YaHb y TAKTHUIII JTIKyBaHHS CJiJI Bi[3HA-
YUTH TaKy OCOOJIMBICTD: Y MIPY BIIOCKOHAJICHHS
e(pepEHTHUX TEXHOJIOTIH 30UIBIITYETHCS YHUCIIO
IJIAHOBUX €(DEKTUBHUX MAJIOIHBA3UBHUX BTPY-
YaHb, 10 BEAYTh J0 PaJUKAIbHOTO JIIKYBAaHHS
MMaTOJIOTTYHOTO IIPOIIECY.

Pa3oM 3 TUM 3MEHIITYEeTHCS KUTBKICTh MaJlo-
IHBa3MBHHUX BTPY4aHb, MTOB'I3aHMX 13 TPUBATIUM
JPEHYBaHHSAM ILJIEBPAJIbHUX MMOPOKHUH Yepe3
BIJICYTHICTb ITPOTPECY B JIIKYBAaHHI THIITHOTO
MPOLIECY Y XBOPHUX, IO MiATBEPIKYETHCS
3MCHIIICHHSM YaCTKU JPEeHYBaHHs (hierMoH
rpyaHoOi cTiHkH 3 29,2 % y rpyti, mpotiKko-
BaHi#l i3 3actocyBanusaMm JITA mo 22,2 %
mpu JikyBanHi IITA-AU®E ta 1o 10,0 % y
Bunaakax JikyBanas MJIITA-ADE.

Kpim Toro, cioctepiraeThcst TEHISHITIS 10
3MEHIICHHS KUIBKOCTI OTepaliii Ha JISTeHIX
npuOm3HO Ha 16,3 % Ta 30UTBIIEHHS KUTBKOCTI
orepartiii Ha rieBpi Ha 25,5 % y Mipy riepexoy
110 BUKOHaHHS Tu1azmMadepesiB 3 potomoandi-
KaIl[l€}0 €pHUTPOIIUTIB Ta, OCOOJIMBO, Majo-
00’emunx JIITA 3 moBHOIO (hoToMoauiKaItiero
YepBOHMX KJIITHH KpoBi. Harmpukitaz, y rpynax,
Jie TPOBOMIIIH e(hepeHTHI METOAM JKYBaHHS,
JI0 TYJIbMOHEKTOMIH B3arajii He BJIaBaJIACA.
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Tabnuys 4. Kniniuni pezyiomamu 1iKy8aHHs y X60PUX QOCHLOHNCYSAHUX 2PYN

TMokasHuK T'pyma JUTA JUTA-AUDE | MIIIA-ADE Ycporo
HOplBHﬂHHﬂ
aoc. % aoc. % aoc. % aoc. % aoc. %
OnykaHHs 10 | 40,0 | 11 | 440 | 13 | 520 | 24 | 800 | 58 | 552
TlominmenHs 8 32,0 9 36,0 9 36,0 4 133 | 30 | 286
TletanpHuit 7 28,0 5 20,0 3 12,0 2 6,7 17 | 162
Veboro 25 | 1000 | 25 | 100,0 | 25 | 100,0 | 30 | 100,0 | 105 | 100,0
Hpumimku:

JITA — ouckpemuui naasmaghepes 3 aymocemompancpysieio,
JTA-AYDE — ouckpemmuuil niazmagepes 3 aymozeMompanc@ysiero 4acmkoso pomomooupikosanux epumpoyumis;
MITIA-ADE — mooughikoeanuti Quckpemuui niamapepes 3 aymocemompanc@ysiero pomomooudixosanux

epumpoyumis.

3a3HaucHi TeHEHITIi He BUIIAIKOBI, a B3a€MO-
3YMOBJICHI Ta CBiJYaTh HE TUIBKHU MPO ACTOK-
CHIKAITI¥HI, a 11 perapaTiBHI BIACTUBOCTI IIa3Ma-
depesiB 13 poromomudikalisiMi ayToepuTpo-
IIUTIB 3 TIpiopuTeToM Maiood'emuoro 1A 3
TIOBHOFO (hOTOMOTU(IKAITIEIO Ay TOSPUTPOLIHTIB.

Bracniok BUKOpHCTaHHS PI3HUX KOM-
TUIGKCHUX METO/IIB JIIKyBaHHSI XBOPUX OTPH-
MaHO TaKi KJIHIYHI pe3yabTat (maobu. 4).

VY rpymi i3 3actocyBanasm M/IITA-ADE
onyxanus Hactano y 24 (80,0 %) xBopux,
noninmenHs — y 4 (13,3 %), neranbHuit Haci-
1ok —y 2 (6,7 %) martienri. Y rpymi J{[TA-AUDE
onyxanus Binoynocs y 13 (52,0 %), nomin-
mennst — y 9 (36,0 %), metanbHMiA KiHEIb —
y 3 (12,0 %). ¥V rpyni OITA oxyxaHHs Ha-
crano y 11 (44,0 %), momimuenss —y 9 (36,0 %),
neranbHui HacHinok —y 5 (20,0 %). Y rpymi
MTOPIBHSAHHS OJy>KaHHS HacTaio jume y 10
(40,0 %), nokpamenns —y 8 (32,0 %), nera-
apHEH KiHelb — y 7 (28,0 %) xBopux.

OueBUIHO, 110 BUKOPUCTAHHS TPaHC-
(y310J10TTYHUX OMepalliil Crpusie 3HUKCHHIO
JeTadbHOCTI Ta 30UIBIICHHIO KiTBKOCTI
BHIIAIKIB OQYy)KaHHS.

Tak, AITA-AU®DE 3HmKYe NETaNbHICTh HA
8,0 % mopiBHAHO 13 cepeaHIM ITOKa3HUKOM
JIeTaJbHOCTI B yciX rpymnax Ta Ha 14,8 % mopis-
HSTHO 3 TaKMM Y Tpymi 13 3actocyBaHHIM [{[1A,
ajie KUIbKICTh BUIIAJKIB OJy)KaHHS Oyra Ha
4,9 % MeHIIIOr0 3a CEPEeTHIO Yepe3 BHIILY YacTKy
TMAIIEHTIB 13 TSHKKUMU TECTPYKTUBHUME (POp-
MaMH eMITIEMH Y IIii rpyti, Ta jmmie Ha 1,0 %
oinbmoro Hix mpu JITA. KiiniuHi pe3ymb-
TaTH B TPYIIi, IPOIIKOBaHIH 13 3aCTOCYBaHHIM
MJIITA-A®E, Gynu 1ie Kpalumu: y il rpyri
He OyJo JIeTaJlbHUX HACIAKIB 1, BOJAHOYAC,

KUIBKICTh BHITAJIKIB Oy KaHHS 301TbIIHIIACS
Ha 20,3 % NOpIBHSAHO 3 CEPETHIM IMOKA3HHUKOM
Ta Ha 26,2 % nopiBHsAHO 3 TakuM 1ipu JIITA.

VY rpymi i3 3actocyBanHsaM JIITA-AUDE
oxyskauus Binoymocs y 10 (50,0 %), moin-
menns — y 8 (40,0 %), neranbHuii KiHelpb —
y 2 (10,0 %); y rpymi 3 BHKOPHUCTAHHSIM
MITA-A®E onyskanns Hactano y 15 (100,0 %),
JeTATbHUX HACHIIKIB HE OyJIo, TOIl SIK Y
IpyIli TOPIBHSHHS Oy>KaHHS HaCcTaJIO JIUIIIE
y 8 (33,3 %), nokpamenuas —y 7 (29,2 %) ta
neranpaui KiHeub —y 9 (37,5 %) xBopux.
Opnak y rpymi AITA-AUDE Branocs mocsarta
OJly>KaHHs a00 3HAYHOTO TOMIMIICHHS CTaHy
OLIBIIIOCTI TSHKKUX XBOPHX.

BuBueno mMopdororivai pe3yabTaTy y BUIH-
caHux xBopux. ['ocTpuil 3ananbHUK Mpouec
y JIETCHSIX Ta IJICBPI 3aBEPIITYBaBC JIIKyBaHHSIM
OUIAXOM omepallii (CTaHOM MICsA PE3eKIii
Ta MOBHHUX BHMIAJEHb JEreHi, JIKBIIALIEIO
3aImajIbHUX BOTHHII Y IJICBPATBHINA TTOPOXK-
HUHI IIIJIIXOM JICKOPTHUKAIIIH, TUIEBPEKTOMIM
Ta TOPAKOIUIACTHK), CAaMOCTIHHUM pYyOI[tO-
BaHHSIM MOPOXXHUH, TIEPEXO0JIOM y ITHEBMO-
IUPO3, KICTy Ta XpOHIYHUHN alcIiec JereHi,
BHHUKHEHHSIM XPOHIYHOI €MITIEMH TUICBPH.

Y rpymi, ne BukoprcropyBaan MIIIA-ADE,
301JIBIIMIIACS YACTKa CaMOCTIHHOTO pyOIIfo-
BaHHS TOPOKHMH Yy JiereHsx no 60,9 %
npotu 40,0-43,5 % B iHIIUX rpymax i BOAHO-
Yac 3MEHILNJIacs YacTKa X1pypriuHoro JiKy-
BaHHS 3aIlaJIbHUX IIPOIIECIB.

Hait6inpm Bucokoro Oyna KiUTbKICTh XPO-
HIYHUX a0CIIECIB Ta EMITIEM Y TPYIIax, MPOJIIKO-
BaHUX 13 3actocyBanHsaM JI[1A ta JIIIA-AUDE,
a HaitmeHmoro — y rpymi M/IITA-A®E. Oue-
BHJIHO, 1[0 HAMMEHTIII HACTIIKH BHPAKEHUX
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MOPQOJIOTIYHNX 3MiH CIIOCTEPIraii MPH MaJIo-
00’emuux JIITA 3 moBHOI0O (hoToMou(DiKaIliero
€PUTPOLIMTIB, 110 MOB'3aHO, HMOBIPHO, 3 CHITHHOIO
CTUMYJISIIEI0  afanTaniiHO-penapaTuBHUX
NPOIIECIB YIbTPadhioneTOBUM BHITPOMIHIOBAH-
HSIM, 2 HAOUTBIII — y TPYII 13 3aCTOCYBaHHAM
HITA, mo cBiT4UTh MPO HEOOXiTHICTH HE
JIUIIIE IPOBEICHHS ICTOKCUKAIIIT B I1i€T KaTe-
ropii XBopux, a ¥ OAHOYACHOT CTUMYJISAILIT
AyTOTCHHUX aJanTamiiHO-pernapaTUBHUX
MEXaHi3MiB.

Jlemio kpaiii pe3yyibTaTd B TPyl HOpPIB-
HSIHHS, HDK y Tpy1i 13 3acTocyBaHHsaM JIITA,
3YMOBJICHI BUCOKOIO €()EKTHBHICTIO Xipyprid-
HOTO JIIKYBaHHS XBOPHUX Y IIH TPYII.

JletanpHux pe3yabtatiB Oymno 20. Haii0i-
Jbina ix kinekicts — 9 (37,5 %) Gyna y rpymi
nopiBHAHHS, jaenio menire — 8 (25,8 %) —
npu BukopuctanHi JITA, Halimenmme — 2
(10,0 %) — npu 3acrocyBanni JJI[TA-AUYDE.

ITpu Bukopucranni M/IITA-A®DE neranbhi
pesynbraru Oynu BiacyTHI. Cepen X mpu4uH
Oyiu Taki: y rpyni HOpiBHSAHHS 4 XBOPUX
ITOMEPJI BiJI ITOTIOPTaHHOI (B OCHOBHOMY BiJ
KOMOIHAIIi1 ceplieBO-IEreHeBOi Ta HUPKOBO-
MEYIHKOBO1) HEJJOCTATHOCTI, 2 — BiJ TOCTPOI
JIETEHEBO-CEPIIEBOi HEAOCTATHOCTI, 2 — BIJ
nereHeBoi kpoBorteui Ta 1 — Big acdikcii; y
rpymni i3 3actocyBanasMm [IITA y 3 xBopux
JIeTaNbHUM KIHEIb HACTAB BiJ MOJIOPTraHHOT
HEJ0CTaTHOCTI, Y 1 — Bi1 TOCTpOi JIereHeBo-
CepIIeBOi HEJOCTATHOCTI, Y 2 — BiJI KPOBO-
Tedi Ta me y 2 — Big acdikcii; y rpymi JITA-
AYDE y ogHOro XBOporo cMepTh HacTalia
BiJl TIOJIIOPTaHHOT HEJIOCTATHOCTI Ta y ABOX
IHITUX — BT KPOBOTEYI.

OO0roBopeHHs pe3yJbTaTiB

Pe3ynpTaTi Hamoro JOCTIIKCHHS CBif-
YaTh MPO 3HAYHI MMEepeBaru Maaoo0’ €MHOTO
JIMCKPETHOTO Tu1a3Madepe3y 3 MoBHOK (PoTo-
mMoaudikamiero eputporutie (MAITA-ADE)
MOPIBHSIHO 3 TPAIUIIIMHUM IL1a3Madepe3oM
(AITA) Ta AITA 3 yacTkoBorO (hoTomMoamdi-
kartieto (IITA-AUDE) y naiieHTiB 3 rocTporo
EMITIEMOIO TIJICBPH.

ITo-nepmie, MJITTA-A®DE 3abe3meunina Haii-
OUTBII BUpPAKEHE 3HIDKCHHS TEeMIepaTypu
tina (mo 37,1 °C), ogHaK 1eH MOKa3HUK 3aJIh-
maBcsi B Mexax cyO(peOpHIbHUX 3HAYCHb.

TpuBasticTh rapsSYKOBOTO TEPIOTY B I TPy
OyJa HaWKOPOTIIOK CEpe]a YCIiX IpyIl, M0
CBIJUUTH MPO HIBUALIE YCYHEHHS 1HTOKCH-
KaliiiHoro cuHapomy. lle Moxe CBITUUTH
po e(EKTUBHIIIE 3HITTSA THTOKCHKAIIHHOTO
HABAaHTXCHHS Ta MEJIATOPIB 3aITaICHHS, K
JOCSITAEThCS 3a paxyHOK (horomomudikamii
eputpormTiB. MMoBipHO, ymbTpadioneropa
00poOKa 3MIHIOE BIACTUBOCTI €PUTPOIIUTIB
TaKMM YMHOM, III0 BOHU aKTHUBHIIIE OEpYThH
y4acTh y peKyImepalii MiKpOouupKyJIsIlii,
MIITPUMIII KIIITHHHOTO OOMIHY Ta peryJismii
IMyHHHX PEaKIIii.

[To-npyre, 3HaYHE CKOPOYCHHS YaCy mepe-
OyBaHHS y TsDKKOMY ctadi B rpymi MJIITA-
A®E (B cepeaproMy 6,8 1001 BKa3ye HE JIUIIE
Ha JICTOKCUKAIIHHNH e(DeKT, aie i Ha 3HKSHHS
CHUCTEMHOTO CTPECY, 110 MOKE 3MCHIIYBATH
noTpedy B iHTEeHCUBHIN miaTpumiii. L{e Bax-
JINBO, OCKUILKH TTALIEHTH 3 TSHKKOIO EMITIEMOIO
4acTO MarOTh BUCOKHUI PU3UK MOJIIOPTaHHOT
HEJIOCTaTHOCTI, 1 3HMKEHHS TSKKOCTI CTaHy
MOke OyTH KIIIOUOBUM (HhaKTOpPOM TMOKpa-
IIEHHS BIDKMUBAHOCTI.

Takox Mu 3adiKCyBany CyTTEBE 3HIKEHHS
4acToTH yckianHeHb y rpymni MIITA-ADE
(e 53,3 %), 30KpemMa rHiHO-CeNTHYHUX
yckiIaaHeHb. e nyxke BaKIIMBUN BUCHOBOK,
OCKUTBKHU eMITiEMa 3a3BUYal aCOIIIOETHCS 3
BHCOKHM PU3UKOM TaKHX YCKIIaIHEHb. DOTO-
Mo M(DiKallis epUTPOLMTIB MOXKE MaTH iIMyHO-
MOYITIOFOYHHN €(PEeKT — MOTSHITIHO 3HIKYIOUH
piBeHb MaTOTeHHUX LUTOKIHIB, 30epiraroun
(hYHKIIIFO MIKPOIUPKYJIIALIL Ta MATPUMYIOYH
Oap’epHi (PyHKIIT, 110 TMEPENIKOIKAE TeHe-
pamizaiii iHpeKITi.

XipypriuHa akTHBHICTb TaKOXK OyJ1a 3HAYHO
HK4or0 B rpymi MJIITA-A®E — gacTka marri-
€HTIB, SIKUM OYIJIM MOTPIOHI Omepartii, SMEHIIH-
JIacsl TIOPIBHSIHO 3 TPYIIO0 0e3 iazMadepesy.
Le Moxke CBITUMTH TIPO Te, 1110 IHTCHCHUBHA JICTOK-
CHKallig i KOPEKIIisi TOME0CTa3y 3MEHIITYIOTh
notpedy B XipypriuHoMy BTpydaHHi a0o J103BO-
JIIFOTh YHUKATH BIIKPHUTHX OIEpalliid, Mo
3HIKYE PU3HK, TPUBAIICTD 1 BATPATH JTIKyBaHHSI.

KimiHiuHi pe3yabTaTé TaKoXK IiITBEPIHIIN
OUIBITy KUTBKICTh ONYKaHb 1 BIJICYTHICTB
neTaabHUX BumaakiB y rpymi M/ITTA-ADE. Le
MIKpECTIOE TIOTeHIial (HOoTOMOIU(IKOBAHOT
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€PHUTPOIMTAPHOI MaCH SIK OE3MIEYHOTO Ta e(heK-
TUBHOIO KOMITOHEHTa e¢()epeHTHOT Tepalrii.

3 MopdoJIOTIYHOI TOYKH 30py, B TpyMi
M/IITA-A®E yacTka caMOCTIHHOTO PyOIIto-
BaHHsI TUICBPAIbHUX a00 JISTeHEBUX MTOPOYKHUH
Oysa 3HaYHO BUIIOIO, HIK B 1HIIIUX TPYIaXx.
Ile Mo>xe OyTH HACTIAKOM CTUMYJIAIIT pena-
paTHBHUX IMPOIIECIB OMPOMIHEHUMU EPUTPO-
IUTaMH iX MoUGiIKaIlis, IMOBIPHO, TIOJIITIITYE
MIATPUMKY MIKPOIUPKYJIAIIi Ta 3MEHIIye
TKaHWHHE YIITKO/PKEHHSI, CIIPHUSFOYH 3arO€HHIO
0e3 XipypriaHoro BTPy4IaHHSI.

[Momo 6e3nieku — y rpym MITA-ADE
He OYJI10 JICTaJIbHUX PE3YJIBTATIB, T SK Y HIIIX
rpymnax JETadbHICTh 3aJIHIIAIACS CYTTEBOKO.
Ile BakKJIMBO, OCKUIBKM KJIACHYHI METOJH
masMadepesy MmoB’si3aHi 3 BTPaTOrO OiNIKIB
1a3mMu, (aKToOpiB 3rOPTAHHS, AHTHUTILN, IO
MOJKE€ YCKJIaIHIOBATH CcTaH mnarieHTa. ®oTo-
Moaudikallisi, IMOBIPHO, J0MIOMarae 3MeH-
IIUTH IIi PU3UKU 200 KOMIICHCYBATH 1X.

[TopiBHAHHS 3 TaHUMHU JITEPATypPH MiJI-
TBEPJUKY€ KIIIHIYHY 3HAYYIIICTh OTPUMaHUX
pe3ynbTariB. 30kpeMa, y mocmimkerHi Nguyen B.
etal. (2023) [4] uactoTa ycKiiagHEHb PH 3aCTO-
cyBaHHI I1a3mMadepe3y cranomia 42,5%, 1o
MePEeBHIILy€e Hall Moka3HUK y rpym M/IITA-
A®DE (34,8 %). 3a nanumu Bambauer R. et al.
(2024) [3], uacToTa HeOaxkaHUX SBHUII TPU
BUKOPHCTaHHI €(pepeHTHIX METOIIB MOXKE CSIraTh
45,0-50,0 %, Tomi sik 3acTocyBaHHS (POTOMOTH-
(ikarii epuTPOMTIB 3HU3UTH IIEH TTOKa3HUK
TIOPIBHSHO 3 Tpyrioro Tpamuitiiroro JTTA (77,4 %).
TakuM YuHOM, BJIACHI JIaH1 Y3TOKYIOTHCS 3
JITepaTypHUMH CBIYEHHSAMM 11010 e(hEeKTHB-
HOCTI MoaM(iKOBaHKUX METOIB adepesy [6; 7].

OpHak ciij; BpaxoByBaTH ¥ OOMEKEHHSI.
Hamre mociimkeHHsS HE € paHIOMI30BaHUM:
pPO3MOJI MAIIEHTIB Y TPynu BigOyBaBcs
BIZITOBIHO O KJIIHIYHOT TAKTHKH, 110 MOXKE
MIPU3BECTH 10 MEPEKOCIB Yepe3 BIAMIHHOCTI
Y BHXIIHAX XapaKTEpUCTHKaX HamieHTiB. Kpim
TOTO, X04a Pe3yNbTaTH MIOJ0 TeMIepaTypHOi
JIMHAMIKH, YPaKEHb Ta YCKIIQTHECHb BUTTIIAIOTH
Bpakaroue, MoTpiOHI J0IaTKOBI MacIiTaOHi
JOCITIJDKEHHST 3 TOBIOCTPOKOBUM CIIOCTE-
PEXKEHHSAM, MO0 MIATBEPAUTH, IO e(eKT
dhoToMoaudikallii EpUTPOILHUTIB € CTINKUM Ta
0e3MeYHIM IS IIMPOKOI KIIIHIYHOT IPaKTHKH.

3 orsAy Ha CydacHy JiTeparypy, Tepa-
MEBTUYHUH 1a3Madepe3 € 100pe o0rpyHTo-
BaHUM METOJIOM OYMIIICHHS KPOBI BiJ] IIUTO-
KiHIB, TOKCHHIB, MHPKYJIIOIOYHX IMYHHHX
KOMILIEKCIB Ta maroreHuux ¢axropis (MSD
Manual onucye ioro sik eheKTUBHUIT 3aci0
JUIST IMYHHOT KOPEKIlli Ta JIeTOKCHKAIlii).
Hami gani TOMOBHIOIOTE 111 3HAHHS, JEMOH-
cTpyroud, o Goromoaudikarliss epuTpOLUTIB
MOJKe 3a0e3MedyBaTy J0JaTKOBUI TepareB-
TAYHUN eEeKT HE IS OYHUIICHHS, a i aKTH-
BAIIif0 PEMapaTUBHUX 1 MIKPOIMPKYISTOPHIX
nporiecis [3; 4; 6; 7].

[TpakTH4HO 11e O3HAYAE, 1110 JIS MAIllEHTIB
3 TOCTPOO EMITIEMOFO TIJIICBPH, OCOOIMBO THX,
XTO Ma€ BUCOKHH PU3HMK YCKJIaJHECHb a00
TsoKkui niepeodir, MJIITA-ADE moxe cratu
MEPCIICKTUBHOIO YAaCTHHOK TEPareBTUIHOT
crparerii. Lle 103BOIMTL 3MEHIIIUTH KUTbKICTh
XIpypriuHuX BTPYy4YaHb, CKOPOTUTU TPUBATICTH
rocmiTanizanii, TiABUIUTH BIKUBAHICTh Ta
TTOKPAIIUTH SKICTh KATTS TAIlI€HTIB.

PesynbraTy Hammoro 1ociHKeHHs MiaTBep-
JOKYIOTh KIIHIYHO 3HAYyIIUH €(EeKT Majo-
00’emHOrO TUIa3Madepesy 3 MOBHOKO (OTO-
MO(DIKAITIEIO €PUTPOLHTIB Y JIKYBaHHI TOCTPOI
emmiemu mieBpu. Ls MeTonrka JeMOHCTpye
IIMPOKI MO>KITUBOCTI, TIPOTE JJIs1 BIIPOBAPKEHHS
B IIMPOKY MPAKTHKY HEOOX I THI OB Oararo-
LICHTPOBI, paHI0MI30BaHI JOCTIKSHHS 3 O1Tb-
MU KOTOPTaMH M TPUBAJTUM MOHITOPHHTOM.

[Ticis mepeHeceHol rocTpoi eMITIEMH TUTEBPH
Ta MPOBEIEHOT0 1HTEHCHBHOTO JIIKYBaHHS,
BKJIIOYA0YN e(DEepeHTHI METOIH, MaIli€HTH
HEPIJIKO MaIOTh TPUBAJI HecTIeU(piuHI CKapru
(BTOMa, 3HWXKEHHS (HI3UYHOI AKTHUBHOCTI,
TIOPYIICHHS CHY, €MOIIiifHa JTa0UTBHICTE), 10
BIJTIIOBIAIOTh KPHUTEPISIM CyOONTHMAIBHOTO
37I0pOB’s1, KOHIIETILIiS IKOTO OMUCYE TPOMIXKHHIA
CTaH MIX 370pPOB’SIM 1 XBOPOOOI0, KU MOXKE
Oytu MoaudiKoBaHUI 3a OTIOMOTOIO Tpe-
BeHTUBHMX 3axomiB [9]. ¥V gmochimkenni
Burdina V.R. et al. (2025) [10] moka3aHo,
o onutyBadbHUK SHSQ-25 € uyrnuBum
THCTPYMEHTOM JIJIsl BUSIBIIEHHSI TAKOTO CTaHY
y 3arajbHId nonysiii. BuBueHHs mTuHaMIKK
nokasHukiB SHSQ-25 y nmatieHTiB, sKi OTpUMy-
BaJIM Pi3HI BaplaHTH JETOKCHKAIIMHOI Teparii
(ATIA, ATTA-AUDE, M/T1A-ADE), 103800
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0 OLIIHUTH HE TUILKHU Oe3mocepeHl KIIHIYHI
pe3yNbTaTH, a ¥ BiHOBJICHHS 3arajibHOTO
CaMOIIOYYTTS Ta SIKOCTI JKUTTS, IO € MePCIeK-
TUBHUM HAMPSMOM TOIAJIBIINX JOCIiKEHb.

BucHoBku

1. Bukopucranus Maioo0’€MHOTO JAUCKPET-
Horo 1azMadepesy 3 moBHO hoTtomoaudi-
karieto epurpouutiB (MAITA-A®DE) y narii-
€HTIB 3 TOCTPOIO EMITIEMOIO TIJIEBPHU 3a0e31euye
CYTTEBE TIOKPAITICHHS KJIHIYHOTO CTaHY: 3MEHIITYe
rapsTYKOBUH TIEPIO], CTAOLTI3YE TEMITEpaTypy
1 CKOpouye mepeOyBaHHs y TSHKKOMY CTaHi,
10 BKa3y€ Ha BUCOKHI JEeTOKCUKAIIIIHMIA Ta
PETYISTOPHHIA MOTSHINAN I[i€] METOHKH.

2. MIITA-A®E 3HMKYy€E 4acTOTy YCKJIaJI-
HCHB (0COOJIMBO MHIHHO-CENITHYHHX ), 3SMCHIITYE
noTpeOy B XipypriyHUX BTPYYAHHSIX Ta ITif-
BUIIYE YAaCTOTY ITOBHOTO OJTY>KaHHS MOPIBHIHO
3 TpaMIIHHNAM IU1a3Madepe3oM, 10 ISMOHCTPYE
il mepeBary B 0e3me4HOCTI Ta €(hEeKTUBHOCTI
(p<0,05 my1st BCix MIKTPYITOBUX HOPIBHSHB).

3. Otpumani MOp¢OJIOTiYHI JTaHl CBITYATH
PO CTUMYJISIIIO pernapaTUuBHUX TMPOIECIB
11T BILTUBOM (hoTOMOIU(DIKOBAaHUX €PUTPO-
IIUTIB 3pOCTA€ YaCTKa CAMOCTIHHOTO PYOIItO-
BaHHS MTOPOXKHUH, 110 BKa3ye Ha MOTEHIIIAI
MITA-A®E sk meTony, 110 HE JIUILE YCYBaEe

@DiHaHCYBaHHA Ta MOASAKH

TOKCHYHI (paKTOpH, a i aKTHUBYE BITTHOB-
JICHHS TKaQHUH.

4. JInst ocTaTOYHOTO MiATBEpPKEHHS edek-
tiBHOCTI Ta Oe3neku MJIITA-A®E B tepamii
TOCTPOi EMITIEMU TUIEBPH JIOIILHO IPOBECTH
0araToleHTPOBI PaHIOMI30BaHI JTOCITIHKCHHS
3 BEJIMKOIO KOTOPTHOIO 0a3010 i JIOBrOTPH-
BaJIUM CITOCTEPEIKCHHSIM.

Hexaapamii

Koudmikt iHTEpeciB BiACYTHIMH.

VYci aBTOpH manu 3roay Ha MyOJiKarito
crarTi Ha ymoBax Jtinensii Creative Commons
BY-NC-SA 4.0 International License Ta my0:iy-
HOT'0 JIOTOBOPY 3 PEAKITIET0, a TAKOXK Ha 00POOKY
Ta MyOJTiKaIito IXHIX IepPCOHATBHUX JTaHHMX.

ABTOpPH PYKOIKCY 3asBISIOTH, IO ITiJ
yac TPOBEICHHS JOCIIIKEHb, IiJTOTOBKH
Ta peJaryBaHHs IIbOTO PYKOIIMCY BOHHM HE
BHKOPHCTOBYBAJIU YKOJHUX IHCTPYMEHTIB YH
CEpBICIB T€HEPATUBHOTO INTYYHOTO I1HTE-
nekty (LLI) nns BUKOHAHHS 3aBIaHb, Mepe-
nmiyeHnx y TakcoHOMIT AeneryBaHHs TeHepa-
tusHoro IIII (Generative Al Delegation
Taxonomy, GAIDeT, 2025). Vc¢i eranu
poboTH (BiJ po3p0oOKH AOCTIAHUIILKOI KOH-
nerniii 10 (iHAIBHOTO pefaryBaHHs) BUKO-
HYBAJIUCS aBTOPAMHU OCOOHCTO.

JlocnigkeHHs: BUKOHaHE SIK IpHUBaTHA 1HILIATHBA aBTOPIB, 0€3 I'PaHTOBOI MIATPUMKH Ta

JiepKaBHOT peecTpallii TeMH.
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Hpumimku:
A — konyenyis;
B — ouzaiin;
C — 30ip oanux;

D — cmamucmuuna obpobrxa ma inmepnpemayis 0aHux,

E — nanucannsn abo kpumuune peoazysanms cmammi,
F — cxeanenns ginanvnoi éepcii 0o nybnixayii ma 300a necmu 8i0n08ioaIbHICMb 3a 8Ci ACneKmu pooomu.
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Boyko V.V., Tkachenko V.V., Sochnieva A.L., Kritsak V.V.

ERYTHROCYTE PHOTOMODIFICATION IN DISCRETE PLASMAPHERESIS
AS A DETOXIFICATION METHOD IN ACUTE PLEURAL EMPYEMA

Background. Acute pleural empyema is a severe disease accompanied by high systemic
intoxication, metabolic disturbances, and purulent septic complications. Conventional therapy —
antibiotics, pleural drainage, and infusions — may be insufficient due to accumulation of toxins and
disruption of homeostasis. While extracorporeal methods such as plasmapheresis appear promising,
classic approaches are limited by substantial losses of plasma proteins and immune components.
Photomodification of erythrocytes may enhance detoxification and stimulate tissue repair processes.

Aim. To assess the clinical efficacy, safety, and impact on tissue repair of three variants of
detoxifying hemocorrection: Therapeutic Plasma Exchange (TPE), TPE with Partial Photo-
modification of Erythrocytes (TPE-PPE), and Small Volume TPE with Full Photomodification
of Erythrocytes (SV-TPE-FPE) in patients with acute pleural empyema.

Materials and Methods. A total of 105 patients with acute nonspecific pleural empyema
treated at the Institute of General and Emergency Surgery (2008-2024) were enrolled. Patients
were stratified into four groups: control (standard therapy), TPE, TPE-PPE, and SV-TPE-FPE.
Apheresis procedures were performed every other day. Efficacy was monitored via clinical
parameters (body temperature, duration of fever, severity of condition), complications, and
morphological changes. Statistical analysis was carried out using variation statistics and
Student's t-test, with Bonferroni correction for multiple comparisons. The study was carried out
as a private initiative of the authors, without grant support or state registration of the topic.
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Research Ethics. The study was conducted in accordance with the principles of the World
Medical Association Declaration of Helsinki (1964-2024) and approved by the Ethics
Committee of the Educational and Scientific Medical Institute of National Technical University
"Kharkiv Polytechnic Institute™ (Protocol No.2 dated October 13, 2023). Written informed
consent for the use of clinical data in scientific research was obtained from all patients, with
adherence to the principles of confidentiality and voluntary participation.

Results. The SV-TPE-FPE group demonstrated the best clinical dynamics: maximal body
temperature decreased to 37.1°C, and the fever period was shortest (mean =~ 18 days). The compli-
cation rate in this group was significantly lower than in other groups: fewer purulent septic
complications and a reduced need for surgical interventions. No deaths were recorded in the
SV-TPE-FPE group. Morphologically, there was the largest proportion of spontaneous scarring
of pleural cavities in this group, suggesting activation of reparative processes.

Conclusions. Small volume TPE with full photomodification of erythrocytes (SV-TPE-FPE)
appears to be a promising method for treating acute pleural empyema, combining effective
detoxification with activation of repair and reduced complication rates with no fatal outcomes in the
studied sample. These findings support incorporating photomodified erythrocytes into comprehensive
therapy, but further multicenter randomized studies are required to validate these results.

Keywords: surgery, purulent diseases of the pleura, laboratory diagnostic.
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MYJIbTUINCHHUILITHAPHA CHCTEMA AMBYJIATOPHOI
KAPJIIOPEABLTITALII IK EOEKTUBHA MOJIEJIb BIJIHOBJIEHHS
TA NIATPUMKM CEPLEBO-CYJIUHHOIO 3/I0POB’SI

Cepros 0.10.Y, Meneza K.I1.%, JTy6 M.M.?

'Hayionanonuii ynisepcumem 600nozo 2ocnodapcmea ma npupoookopucmyeans,
Pisne, Ykpaina
’TIBH3 « Yaiccopoocwkuii HayionansHuii yrieepcumemy, Yoc2opoo, Yrpaina

AxTtyansHicTb. CeprieBo-CyIMHHI 3aXBOPIOBAaHHS — FOJIOBHA MPHIMHA CMEPTHOCTI Y CBiTi. EbekTHBHICTH
amMOyIaTopHOI MyJIBTHIMCIUIUTIHAPHOI Kap/iopeabiniTariii B YKpaiHi motpedye J0Ka30BOro OOTpyHTYBAHHSL.

Meta. Ouinutu eeKTUBHICT, MYJIbTHANCIMILTIHAPHOI aMOyIaToOpHOI Mozl KapaiopeadimiTarii
TMAIIEHTIB 13 CEPIIEBO-CYAMHHNMH 3aXBOPIOBAaHHIMH 32 TTOKa3HUKaMH (Pi3UTHOT Mparie3JaTHOCTI, TeMO-
JUHAMIYHOTO CTaTycy, IHAEKCY MacH Tijia, ICUXOEMOLIIHOTO CTaHy Ta NPUXMWIBHOCTI A0 JIIKYBaHHS
MIOPIBHSIHO 31 CTAaHJAPTHUM aMOYJIaTOPHUM CIOCTEPEKCHHSIM.

Marepiaim Ta MmeToau. Po3pobieHo My s THANCIMILTIHAPHY aMOyIaTOpHY MOJIENb Kapaiopeabimitamnii
narieaTiB. Oocrexxeno 120 marieHTiB, SKUX paHAOMI30BaHO PO3MOIIIIIN HA AB1 PiBHI TPYITH: MYJIBTH-
JUCHUIUTIHAPHY Ta KOHTPOJIbHY. MyJIbTHAMCIUITTIHAPHA TPyIIa OTPUMYBajia CTPYKTYPOBaHY Mporpamy
kapaiopeabimitanii. KontposbHa rpyna nepeOyBaia i CTaHAapTHUM aMOyJIaTOPHUM CIIOCTEPSIKECHHSIM.
3acTOCOBaHO METOIM KOHTPOJIIO IHTEHCUBHOCTI (PI3MYHOTO HABAaHTA)KEHHSI: PE3€PB YaCTOTU CEPLEBUX
CKOPOYE€Hb, BIZICOTOK BiJ] ITIKOBOi YaCTOTH CEPIIEBUX CKOPOUEHB, PiBEHb HABAHTAKEHHS Y META0OTIYHUX
eKBiBaJICHTaX Ta Cy0’€KTHBHY OLIIHKY HaBaHTaXCHHSI 3a IKanoro bopra. CtaTucTuuHmii aHai3 BAKOHAHO
3 BUKOpUCTaHHsIM t-kputepito CThIofeHTa AJisl MOPIBHSHHS IpyIr; AaHi nogano sk M + SD. Po3paxyHku
nposeneHo y Statistica 8.0 (Statsoft, CIIIA). Po6ora BiKOHaHa sIK IpUBaTHA iHil[iaTHBa aBTOPIiB, 6e3
IPaHTOBOI MiITPUMKH Ta JIEP)KABHOI peecTparlii TeMu.

Etuxa nocaimkenss. JlociimpkeHHsS BUKOHAHO 3 TOTPUMaHHAM MPUHIHITB [ eTbCiHCHKOT MeKapartii
BcecsitHpoi MenmuHOi acorriarii (1964-2024) Ta Hakazy MO3 Ykpaiau Ne 690 Bix 23.09.2009. ITpoTokomn
JocTipKeHHs cxBasieHo KoMiciero 3 010eTHKH Y3KropoIChbKOro HallioHAIBHOTO YHIBEpPCHUTETY. Y Cl MallieHTH
HaJIad THCHMOBY iH(OPMOBaHY 3Tr0Jly Ha Y4acTh y JOCIHIKECHH.

Pe3yabTaTu. Yepes 12 THKHIB y MyJIbTUIMCHUILTIHAPHIHN TPy, HOPiBHSHO 3 KOHTPOJIBHOIO, IOCSATHYTO
nocToBipHO Oinbinoro migsumeHas MET: 3 [4,3+0,6] BimHOCHUX ofuHUIIG (B.0.) A0 [6,1£0,8] B.0. IpoTH
3[4,2+0,7] B.0. 10 [5,0+0,9] B.0. (p<0,001); 3HIKEHHS CHCTOJIIYHOTO apTEPIATBLHOIO THCKY: 31 [142+12] MM pT. CT.
10 [130+10] mm pr. ct. ipotw 3 [143£11] mm pr. c1. g0 [136x11] MM pT. cr. (p=0,002); 3meHMmIeHHS
TpuBOXHOCTI 32 mKkanorw HADS-A: 3 [10,243,1] 6ana no [6,5+2,4] 6ana npotu 3 [9,8+2,9] 6ana mo
[8,7+2,8] 6ama (p<0,001) Ta mempecii 3a mxamoro HADS-D: 3 [8,7+2,7] 6ana mo [5,2+2,0] 6aa nmpoTtu
3 [8,4+2,8] 6ana o [7,6+2,4] 6ana (p<0,001). [TpuxuabHICTb 10 JiKyBaHHS 3pocia 10 89 % y MyJbTH-
JQMCUMILTIHAPHIN rpymi npoTtu 75 % y koHTposbHii (p<0,001).

BucnoBku. Pesynbratn mokasanu, o0 KapAioyoriyHa peadimiTalis € MyJIbTUAWCHHUIUTIHAPHUM
CYTIPOBOJIOM y MeKaxX MyJIbTHMOAAIBHOI KITIHIYHOI MOJIETI € epeKTUBHUM 3aCO00M YIIPaBIiHHS CTAHOM
3/I0pOB’Sl MALIIEHTIB B YMOBaX aMOyJIaTOPHOTO CIIOCTEPEKECHHSI.

Knrwouogi cnosa: pizuuna mepanis ma peabinimayis, iwiemiyna xeopoba cepys, ingpapxm mioxapoa,
KapoionpomekmopHi (hpaxmopu, (izuune HaBaAHMAaANCEeHHsl, IHMEHCUBHICMb MPEHYBAHb.

BipnosigansHui asTop: [yé M.M. Corresponding author: Dub M.M.
= 3, nn. HapoaHa, M. Yxropog, = 3, Narodna sq., Uzhhorod,
88000, YkpaiHa. 88000, Ukraine.
E-mail: marjana.dub@uzhnu.edu.ua E-mail: marjana.dub@uzhnu.edu.ua
@ Cepkos O.10., Menera K.I., © Sierkov O.Yu., Meleha K.P.,
1Iy6 M.M., 2025 CC BY-NC-SA Dub M.M., 2025
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Beryn

CepuieBo-CyIMHHI 3aXBOPIOBAaHHS 3aJld-
NIAFOTHCSI OCHOBHOIO IPHYUHOKO CMEPTHOCTI
y CBITI, IO 3yMOBJIIOE€ HEOOXITHICTh YIOCKO-
HAJIGHHS TTPOrpaM BTOPUHHOI MPO(UTAKTHKH.
OnHKUM 13 IEPCTIEKTUBHUX HATPSMIB € MYJIBTH-
JUCLUIUTIHApDHA aMOyJilaTopHa KapaiopeaOi-
JiTartis, epeKTUBHICTD SIKOT B yMOBax YKpaiHu
noTpeOye MOJaNbIIOT KIIHIYHOT OLIHKU. Y
MaTepiasiax MiHicTepCTBa OXOPOHH 370POB’ S
YKpaiHu HAroJOMmMY€EThCS, MO PEryspHa
¢i3uYHA aKTUBHICTH € OJHHM 13 KJIFOYOBHUX
YHHHHKIB TIPO(MUIAKTHKA CEPIICBO-CYIMHHIX,
MeTa0OIIYHUX Ta TICUXOEMOLIIMHUX MTOPYIIICHb.
ABTOpH TIIKPECIIOIOTh, 0 CHCTEMAaTHYHI
aepoOHi Ta CUJIOBI HABAHTAXXEHHS CITPUSIIOTh
MOKPAIICHHIO (PYHKI[IOHAIBHOTO CTaHy Cep-
IIEBO-CYJITMHHOI CHCTEMH, HOpMaTi3allii apre-
plaJIbHOTO TUCKY, KOHTPOJII MacH TlIa Ta
3HWKEHHIO PU3UKY PO3BUTKY XPOHIUHUX
HEelH(EKIIHUX 3aXBOpIOBaHb [1].

JloCcATHEHHSI MEIUIMHU MPOTSITOM OCTaHHIX
POKIB y JIIKyBaHHI 1IIEMIYHOT XBOPOOH cepiist
JIOTIOMOTJI 3HU3UTH PIBEHb 3aXBOPIOBAHOCTI
ua 70 %, a cmeprHOCTI — numie Ha 30 % [2].
He3Baxxaroun Ha TUHAMIYHUN TIporpec y
dapmakoTrepamnii Ta BOPOBAIKEHHS HOBHUX
THTEpPBEHIIIHHNX METOIUK, IPO(LITAKTHKA 32T~
IIA€ThCSl Hale(DEKTUBHINMIUM 3aX0J0M 3HH-
JKEHHSI CMEPTHOCTI BiJl CeplIeBO-CYIMHHHIX
3aXBOPIOBaHb, CIPUUMHEHHUX aTEPOCKICPO30OM.
3riJIHO 3 OCTaHHIMH PeKOMEHaaIisIsMu €Bpo-
neiicekoro tosapuctBa kapmionoris (ESC,
European Society of Cardiology), mpodinak-
THYHI 3aXO/H CIIi BIIPOBAKYBaTH B ITOBCSIK-
JICHHE JKUTTS 3 PAHHBOTO IUTUHCTBA Ta MPO-
noBxyBatu jo0 crapocti [3]. i aii moBuHHI
0azyBaTuCs Ha apaeIbkHOMY BIIPOBAKCHH1
JIBOX CTpaTerii: 3arajbHOI MOMYIAIIHHOT Ta
crparerii Bucokoro pusuky [4]. [lepma

CTparTeris CIpsMOBaHA HA 3IIMCHCHHS 03U~
TUBHOTO BIUTMBY Ha 370pOB'St BCLOTO Hace-
JIEHHS Yepe3 TaKl 3aX0/IH, K 3MIITHEHHS 3/10-
pOB's, MEIMYHA OCBITa, MPAaBOBE PETYIIO-
BaHHs Tomio. EdexTuBHiCTh 11i€i cTpaTerii
3pOCTa€ 3a YMOBH KpaIioi KOOpauHaIlii Mix
3aKOHO/IABYMMH T4 BUKOHABYMMH OpPTaHAMH,
a TaKOX 3a y4acTro 3aco0iB MacoBoi iHpop-
Mailii, OCBITHIX Ta KyJIbTypHHUX ycTaHOB. Lle
BIIOOPaXEHO B JaHUX, SIKI JEMOHCTPYIOTH
TIOCTYTIOBE 3HMKCHHS CMEPTHOCTI BiJI 3aXBO-
PrOBaHb cUCTEMHU KpoBooOiry [5]. Jpyra ctpa-
Teris Ma€ 1Bl OCHOBHI IIJIi: aKTHBHE BHSB-
JIEHHS 0Ci0 3 HABUIIIMM PU3UKOM PO3BUTKY
3aXBOPIOBaHHS Ta 3a0e3IMeUeHHs TaKuX 0Ci0
HaJISKHUM, €(DEeKTUBHUM JOTTISIIOM. Y MeKax
€T cTparerii BiAIMOBIIAIbHICTD TTOKJIAAA€THCS
BUKIIFOUHO Ha 3aKJIaJM OXOPOHU 3/I0pOB's, a
e(PEKTUBHICTB IMPOPUIAKTUIHHIX 3aXO0IIB 3POCTAE
MPOMOPIIIIHO PU3UKY 3aXBOPIOBaHHS [6].
HesanexHi dhakropu pusuky, Taxi sik abao-
MiHAJTbHE OXKMPIHHS, TICUXOCOIIA/IbHI YMHHHUKH,
KYpPIHHSL, JIITTHI TIOPYILIEHHS, TIIEPTOHIs, /TialbeT,
a TaKoXK KapAlOMPOTEKTOpHI (pakTopu, 30Kpema
CIIOKMBaHHS (DPYKTIB Ta OBOUIB, (i3MUHA
aKTUBHICTh, TIOMiIpHE BXXHBAHHS alKOTOJIO,
BH3HAYAIOTh PU3HK ceprieBoro Hanany y 94 %
xiHOK Ta 90 % uonoBikiB. Brums npodinak-
THYHHX 3aXOJiB, CIIPSIMOBAHHX Ha 1Tl YMHHUKH,
CIIPUSIB 3HIDKEHHIO CMEPTHOCTI BiJT 1IIIEMIYHOT
xBopoOu cepust B €Bpomni Ha 54 % y nepion
3 1991 mo 2005 pik. Ile, mopiBHSIHO 31 3HU-
)keHHsM Ha 9 %, 1m0 cramo pe3yabTaToM
BIPOBA/KEHHS Cy4aCHOTO JIIKYBaHHS TOCTPHX
KOPOHAPHUX CHHJIPOMIB, TIKPECITFOE BaXKITH-
BiCTh Takoro migaxomy [7]. [Ipore 3acrocyBaHHs
HaMKpaIux METO/IIB BTPYJYaHHS Ta ITOIAJTHIIIOTO
JKyBaHHS 3aXBOPIOBaHb CEPIIEBO-CYANHHOI
cucteMu 0e3 YCYHEHHS IMPUYUH 1IMIEMIYHOL
XBOPOOM CepIst Ma€ JIMIIIE YacTKOBUi ehek [8].
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PeaOumiTartist — 11e KOMIUIEKCHE Ta CKOOP/IU-
HOBaHC BUKOPHCTAHHS MEIMUHHX, COLIIATbHUX,
OCBITHIX Ta TpodeciitHuX 3aX0iB AJIs ajar-
Tamil Mmami€edTa 10 HOBOT'O JKUTTA Ta JOCST-
HEHHS HUM MaKCHUMaJIbHO MOKJIMBOT'O PiBHS
¢ynkioHansHoro crany [9; 10]. KomruiekcHa
Kap/IioJIoriyHa peadiiTalis nepenoayae oIHO-
YacHi 3aX 011, CIIPSMOBaHI Ha 3MiHY CIIOCO0Y
SKUTTS ITAll€HTa [MUIIXOM BIIIIOBIJHOTO HAB-
YaHHS Ta MOTHBALIil. BoHa mokpaiirye mporsos,
3MEHIITYE YaCTOTY IOBTOPHHUX TOCITITANTI3AIIIH,
MOJIOBXKYE KUTTSA Ta € CKOHOMIYHO e(eK-
TBHMM BTpydanHsM [11]. CydacHa mpakTuka
KapiopeadiuTiTaIii po3risiIacThes K Oe3re-
pEepBHE JIIKYBaHHS, SKE IHTErpye MEIUYHI,
(i3i0JIOTIYHI, IICHXOJIOTIUHI Ta COLiaJbHI
KOMITOHGHTH pealumiTamii MamieHTiB IMmics
CCePLIEBO-CYIMHHMX T10/1ili. BoHa cripsiMmoBaHa
HE JIMIIE Ha BIJHOBIEHHS (hi3MYHOTO CTaHY,
a 1 Ha BNPOBAHKEHHS 3MIH Y CIOCIO KUTTSA
JUTSL THATPUMKH CEPIICBO-CYIMHHOTO 310POB'.
BiamoBigHO 10 CydacHHMX KIIHIYHHUX PEKO-
MeH/IaIlii, amOynaTopHa ¢asa Kapaiopeadii-
TaIlii € BaXJIMBOIO, OCKUIBKH 3a0e3Iedye TpH-
BaJIe CIIOCTEPEKEHHS, JOTPUMAaHHSI PEKOMEH-
Jatiif Ta 3arno0iraHHs MoJajbIINM CEPLIEBO-
cyauaauM tiofisim [8; 10].

PeaOimitariist 3Ha4HOIO MIPOIO 3aJIEKUTH
BiJ1 (DI3MYHOT aKTUBHOCTI. Y PEKOMEHIAIIISNX
MO3 VYkpainu 3a3Ha4€HO HEOOX1THICTh M0~
TH)KHEBOTO TO€HAHHS TMOMIPHOI Ta 1HTEH-
CUBHOI (Pi3MYHOT aKTUBHOCTI 3aJICKHO BiJI BIKY,
CTaHy 3JI0POB’sl Ta (PYHKIIIOHATLHIX MOYKITH-
BOCTEH JIFOJIMHH, 1110 € BOKIMBUM MIIIPYHTSIM
U1t pOpMyBaHHS TIporpam Kapiopeadimirartii
Ta BTOPUHHOI MPODITAKTUKN CEPIICBO-CY/IMH-
HHUX 3axBoproBaHb [1]. CymyTHI BHCHOBKH
Ooymm 3pobmeni Hecrepakom P.B. ta Baka-
mokoM LIT. (2021) [2] y iXHBOMY AOCTIKECHHI,
SKE TIAKPECIIOE HEOOXITHICTh PEIKHUMIB
MOCTYTIOBOI BiTHOBIIOBAJILHOT Teparii micist
TrOCTPOTO KOpOHapHOro cuHApomy. Ha Tmi
CYYaCHHX 3MiH Y 3aCTOCYBaHHI €JIEKTPOHHHUX
texnoorii bamax M. Ta Kocrenxko B. (2021) [3]
BHSIBUJIH, 1110 3aCTOCYBaHHS TEJIEMEIUIHUX
miatopM y kapaiopeaOumitallii moB's3aHe
31 3HAYHUM ITOKPAIIECHHSAM SKOCTI JKHTTS Y
TIAITIEHTIB 3 ieMigHo0 XBopoooro cepirst (IXC)
3aBIISIKU O€3MepepBHOMY 3BOPOTHOMY 3B'S3KY

Ta KOHTPOJIIO 3a BCIMa XapaKTePHUCTUKAMHU
(b134HOT aKTUBHOCTI. SIKICTB KUTTS € BaXK-
JIUBHM KPHUTEPIEM BIUIMBY peadiaiTariiHux
nporpam. KomaHia icIiaHChKUX JOCITITHHKIB
MIPOAEMOHCTPYBajla BaJIiIHICTh Ta HAMIHHICTh
sk mkand SF-36, tak 1 RAND-36 na ocHoBi
OIIHKH SIKOCTI KUTTS YYACHHUKIB 13 CEPIIEBO-
CYIMHHUMH 3axBoproBaHHsAMH [4]. BimmosinHo
710 IbOTo BUCHOBKY, komana Uddin S. et al.
(2024) [5] BusiBrIIa, 1110 ITOEHAHHS TOMAIIIHIX
rporpam (hi3MYHUX BIPaB 13 KOHTPOJIHOBAHUMU
KJIIHIYHUMH CECisIMU MPU3BOTUTH JI0 3HAYHO
BHIIIOTO PiBHS 33/10BOJICHOCTI MAITIEHTIB, & TAKOXK
710 3MCHILICHHS YCKIIAIHCHD BiJl PEIU/IUBIB.
Bueni Bij3HAYar0Th BKIMBICT MYJIBTHIUC-
[UTUTIHAPHOT'O TT1IX0/TY 13 3aTy9eHHSIM KapIio-
Jiora, (hizioTeparieBTa, IICHX0JIora Ta JTIETOJI0Ta.
Sk 3aznaunau Brown T.M. et al. (2024) [8],
11 TIOKpAIIlye KOHTPOIIh HaJl (paKTopamMu pyU3HKy
Ta CIIpUsie MPUXIIILHOCTI 110 JrikyBaHHsL. Saikia R.
& Pathak K. (2023) [12] cTBepmKyrOTh, 110
TTO3UTHBHE CTaBJICHHS TMAIlIEHTA Ta 1HIUBITya-
JIbHE HAJIANITYBAHHSI TPOIPaMH € Ha/I3BUYATHO
BOXKJIMBUMH U151 (HOPMYBaHHSI KPAIOi TPUXHU-
JBHOCTI 710 Kapaiopeadimitanii. [leit mpouec
TaKOXX aKTHBHO BOYJIOBYETHCS IHTETPYETHCS
B CyuacHi TexHoorii. 3okpema, Siegmund L.
et al. (2023) [9] moka3anmm, 1110 BUKOPHUCTAHHS
TIAIIEHTAMH COIIAJTBHIX MEPEK, OCOOJIMBO TAKHX
rtatdopm, sik Facebook, Moske OyTH KOpUCHUM
IHCTPYMEHTOM JUIs MIATPUMKH B 1iepio]] amOy-
JIATOPHOTO CITOCTepeXeHHs. JucTraHiiiamit
MOHITOPHHT Ta TesiepealiiTallis € mepcrek-
TUBHUM HaNPSIMKOM, IO J03BOJISIE 3MIIHCHIO-
BaTH MIEPCOHANII30BAHUI KOHTPOJIH 0€3 4acThxX
BisuTiB mo kiiHikg [3; 9]. CtpykrypoBana
pealOumiTallis Ma€ BEIMKE 3HAYCHHS ITiCIIS
KapAioxipypriuaux BTpydanb. Romaniuk T
et al. (2022) [10], Luczak J. & Rudenko L.
(2023) [15] Bka3amm, 110 iHAMBIAYaIbHI IPO-
rpaMu BIIPaB MMiIBHINYIOTh (PYHKIIOHATBHY
3/1aTHICTh CEPIICBO-CYIMHHOI CUCTEMH Ta TIPH-
CKOPIOIOTh TIOBEPHEHHS 10 3BUYHOTO PiBHS
aktusHocTi. Perone F. et al. (2025) [14] naro-
JIONIYIOTh Ha BOXKITUBOCTI MEPCOHATI30BAHIX
IIporpam Uit 0ciO Micisk KOPEKIIii MITpaIbHOTO
KJIamaHa, 10 J1a€ 3MOT'y ONTUMI3yBaTH (Hi3HUHy
AKTHBHICTh 3 ypaxyBaHHSIM KJIHIYHOTO CTaHYy
Nali€HTa Ta PU3MKY yCKiIaaHeHs [14].
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Takum 4MHOM, pe3yJIbTAaTH HOBIIIMX JIOCIIJI-
JKEHb JIEMOHCTPYIOTh 11, TOKA3yIOUH, 110 TIPU
3aCTOCYBaHHI aMOYJIATOPHUX TIPOrpaM KapIio-
peadiiTallii, MyJIbTHIMCIUILIIHAPHA MOJICTh
HE JIMIIE MiaBHInye (Pi3MYHY Npare3aaTHICTh
Ta AKICTB KUTTS, a M Ma€ IMOTEHII A IS 3HU-
JKCHHS CEPIICBO-CYIMHHOT CMEPTHOCTI, ITOJTITI-
IICHHS METa0OJIIYHUX IOKa3HMKIB Ta (op-
MYBaHHS JIOBIOTPHBAIOI HMPUXMIBHOCTI JI0
3I0pOBOTO Ccrioco0y kutTs [6-8; 14].

MeTtorw nociimkeHHs: 0yJl0 BU3HAUCHHS
e(heKTUBHOCTI 12-TH)KHEBOI MYJIbTUAMCIIUII-
JiHapHOI aMOyJaTopHOT Mojien Kapaiopeabi-
JiTamii y MamieHTiB 13 CepIieBO-CYAMHHUMU
3aXBOPIOBAHHIMH IIUISIXOM aHANTI3Y JUHAMIKH
¢iznunoi nmpanesaarHocti (Metabolic Equivalent
of Task, MET), remoiuHaMiYHUX MOKA3HUKIB
(CHCTOJIIYHOTO Ta A1aCTOJIIYHOTO apTepialb-
HOTO THCKY), IHACKCY MacCH Tija, TICHX0eMO-
1iitHOro crany 3a mxaaavu HADS-A (Hospital
Anxiety and Depression Scale — Anxiety
subscale, I'ocriTanbHa 1mKamTa TPUBOKHOCTI
Ta Jienpecii — mikaia TpuBoxkHocti) i HADS-D
(Hospital Anxiety and Depression Scale —
Depression subscale, T'ocriitaibHa mikana Tpu-
BOXKHOCTI Ta JIeTIpecii — miaikaia aemnpecii)
Ta PiBHA NPUXWILHOCTI J0 JIKyBaHHS MOPIB-
HSHO 31 CTaHJAPTHUM aMOYJIATOPHUM CITOCTe-
PEXKECHHSIM.

3ae0anusn 00Cni0HceHH

1. Ouiantu eheKTUBHICTh KOMIUIEKCHOT
amMOyIaTopHOi KapaiopeaduTiTalIii o0 MOKpa-
1IeHHs (Di3UYHOTO CTaHy MAIli€HTIB 13 cepIieBO-
CYJIMHHUMU 3aXBOPIOBAHHIMH.

2. IlpoaHaiizyBaTu BIUIMB MYJIbTHJIHC-
[UTUTIHAPHOTO MIAX0AY Ha (DYHKIIIOHAJbHI
MMOKAa3HUKH TAII€EHTIB MicIsA iHPapKTy Mio-
KapJia Ta KapAloXipyprivHUX BTPYYaHb.

3. O1iHNTH 3MiHU TICHXOEMOIIIHHOTO CTaHy
MaIiE€HTIB Y TIporieci aMOyJIaTopHOi Kap/Iio-
peabimiTarrii.

Marepiajau Ta MeTOIH

JlocnipKeHHs. € paHAOMi30BaHIUM KOHTPO-
JTLOBAaHUM 1HTCPBEHIIIHHUM JOCIIIHKCHHSM,
CMPSIMOBAHMM Ha OINIHKY €(DeKTHBHOCTI KOM-
IUICKCHOI aMOYJIaTOPHOI MpOorpaMu Kapaio-
peadimiTarii 3 MyTbTHAUCITUIUTIHAPHUM ITiJT-
XOJIOM JUTS TIAITIEHTIB 13 CEPIIEBO-CYAUHHIMHI
3axBOpIOBaHHAMHU. [Ipo€KT TOTpUMYETHCS

Cy4aCHHMX PEKOMEHJaIlil, HaJaHuX AMepu-
KaHCHKOIO acoriamiero cepist (AHA, American
Heart Association, 2022) [16] Ta €Bporieiickkum
tToBapucTBoM KapmaiosioriB (ESC, European
Society of Cardiology, 2023) [17] mist BTO-
PHMHHOI TIPO(UIAKTHKU CEPLICBO-CYAMHHHX TTOJIIH
Ta onTuUMi3allii (i3NYHNX HAaBAaHTAKCHb.

VY nocmimpkenni B3 yaacth 120 narieHTiB
13 TOCTPUM KOPOHAPHUM CHHAPOMOM, SIKi IIPO-
xoaud 12-TikHeBY aMOyJIaTOPHY IPOrpamy
kapaiopeabumitamii. I[licms BKIFOYEHHS 110
JOCHIJKCHHSI YYaCHUKIB PO3IOIUIMIN Ha JBI
piBHI rpyny. [0 MyTbTHIMCIMITTIHAPHOT TPYIIH
(MT', n=60) yBiluM Mami€HTH, SKi IPOXO-
WM CTPYKTYpOBaHy 12-TH)KHEBY Hporpamy
KapIioJIOTiYHOl pealdiiTaii. Y9acCHUKH OTpH-
MYBaJIM KOMIUIEKCHUI CYITPOBIJI 13 3aTy4eHHSIM
Kapionora, (iziorepareBTa, JII€TONOra, ICHU-
Xolora Ta Meau4Hoi cecTpu. KoHTponbHa
rpymna (KI', n=60) orpumMyBana crangapTHe
amMOyJIaTOpHE Kap.1i0JIOTIYHE CIIOCTEPEKEHHS
Ta 0a30Bl pekoMeHAamii moao (GizuuHoi
AKTUBHOCTI, XapuyBaHHS 1 MEMKAMEHTO3HOT'O
JIKyBaHHSA 0€3 yJacTi MyJIbTHIUCIAIIIIHAPHOL
KOMaH/1 Ta 0e3 CTPYKTYypOBaHOI porpaMu
TPCHYBaHb.

J10 mocimKeHHS BKIIFOYAITU TAI[IEHTIB BIKOM
Bix 18 no 80 poki., siki mepeHecau cradiii-
30BaHUN 1H(APKT MioKapja, TIaHoBe abo
eKCTpeHe KOpOHAPHE NITYHTYBAaHHS YM CTCHTY-
BaHHS KOpoHapHUX aprepiil. Jlo ydacTi Takox
3aiyqaiyd oci0 31 CTabUIHbHOK XPOHIYHOIO
cepueBoro HenocraTHicTio -1l dhyHKITiOHATB-
HOTO KiIacy 3a Kiacudikauiero Hero-Mopkepkoi
kapaionoriunoi acomiamnii (NYHA, New York
Heart Association). /lomaTkOBUMH KPUTEPIIMU
BKJTFOUCHHS OYyJIM HAasBHICTh CYITYTHIX XPOHIY-
HUX 3aXBOPIOBAaHb Y CTaJll MEIUKaMEHTO3HOI
KOMIIEHCAIl1, a TAKOXK 3JaTHICTH MAIli€HTIB
BUKOHYBAaTH (hi3WYHI HAaBAaHTAXKCHHS BIIIO-
BIJTHO JIO peKOMEH/IAIII MEAMIHOTO TIEPCOHAY.
OO60B’3KOBOI0 BUMOT'OIO OYJIO IiIMHCAHHS
iH(OpMOBaHOT 3roIM Ha Y4aCTh y TOCIIHKEHH.

Kpurepismu BukimroueHHs Oyiau HecTabi-
JIbHA CTCHOKAp/Iis, aKTUBHA 1IIIeMist MioKapa,
HEKOHTPOJILOBAHI apUTMIi, TSHKKI HEBPOJIOTIUHI
a0o opromeanyHi OOMEKEHHS, MCHUXIYHI
pO3JIau, M0 YHEMOXIIUBIIOIOTh y4acTh Y
Iporpami, Ta BariTHICTb.
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IlamienTiB HAOUpaau yepe3 aMOyIaTOpHI
peaOUTITALIIHI IIEHTPH Ta KAPIOIOrTYHI KITIHIKH.
Panpomizaniro (1:1) npoBoawiu 10 Ipymu
KOMILJIEKCHOI peabimiTarii ado rpymnu cTas-
JapTHOI'O aMOYJIaTOPHOI'O CIOCTEPEIKEHHS.
V pasi BigcyTHOCTI paHmoMizaiii ¢hopMyBaIx
BHOIPKY 3 IOMIapHUM IiZ00OPOM VYACHHKIB
3a BIKOM, CTATTIO Ta BUXIJIHUM piBHEM (DYHKIIi-
OHAJIBHOI 3JJaTHOCTI. IHTEpBEHIIIST — MYJIbTH-
JUCLMITTIHAPHA TIPOrpaMa, sIka TaKO K BKJIIOYAE
CydJacHi CBITOBI MPAKTUKH KapaiopeadimiTartii:

1) dbizuuna peabinitauis, a came:

- aepoOHI TpeHyBaHHd (X0460a, BeIOoTpe-
HaXXep, EMITUYHUN TpEHAXKED) 3 IHAUBITYa-
JIBHOIO 1HTEHCHUBHICTIO Ha OCHOBI ITYHKTIB
1-4 mopeni; perymspHicTh 2—5 pa3iB/THK-
IeHp; TpuBaimicts 10-45 xB;

- CHJIOBI TPEHYBaHHS 3 JIETKOO Barow: 1-3
miaxoau 1o 8—12 moBTOPeHs) I TOKPALLIEHHS
PO3BHTKY M'SI31B KIHIIIBOK Ta TY/1y0a; Y Ialll€HTIB
3 HU3BKOIO (DYHKI[IOHAJIBHOK 3ATHICTIO —
aJanToOBaH1 BMpPaBU 3 MiHIMAaTbHUM HaBaH-
TaKEHHSM,

- IEpeXpecHl BIpaBH s OalaHCy Ta
THYYKOCTI, MOXKJIHBO, 3 €JIEMEHTaMH IIija-
Tecy abo foru, moaHd ado B IHI CECIi;

2) MeIMYHHUI KOHTPOJIb Ta ONTHMIi3allis
JIKYBaHHS, 110 3/11MCHIOBAIMCE 33 PaXYHOK:

- IepIOAUYHHUX OIISAAIB Kapialojiora,
KOpPEKI[ii MeOuKaMEHTO3HOI Tepalrii, KOHT-
pomto aprepianbHoro THcky (AT), wactorn
cepueBux ckopouenb (UCC), catypartii;

- MoHiTopuHry enektpokapaiorpamu (EKT) y
riepimx 4-6 cecisiX y TALIEHTIB 3 BACOKUM PHBZHKOM,
3) OCBITHIM KOMIIOHEHT, 1110 BKJIIOYAE:

- ceMiHap¥ Ta JIeK1i1 3 Moaudikarii GaxTopiB
PU3HKY, OIETHYHI mopand, (I3UYHY aKTHB-
HICTb, TOTPUMAaHHS MEIUKaMEHTO3HOTO JIKY-
BaHHS, BIAIMOBY BiJI MIKIJINBUX 3BHYOK;

- IepcoHali30BaHe caMOHaBYaHHSI Ta
IOTPHUMAHHS IIPOrPaAMHU;

4) ricuxoJoriyHa miaTpuMKa, 30KpeMa:

- IHAMBIAYyaIbHI Ta TPYIIOBI CecCii 3 IICUXO0-
JIOTOM JIJIsl 3HWYKEHHS TPUBOKHOCTI, JETpecii,
MOTHBAII 70 3MIH CIIOCOOY KUTTSL;

- KOHCYJIBTAIIIIO 3 TICUXiaTpoM abo MCHXO-
TEpareBTOM (3a OTpedun);

5) KoHCYIIBTALT 3 IETOI0rOM UL KOPEKLIi
Xap4YOBHX 3BHYOK (KOHTPOJIb JIMidiB, Bary,
TIIKEMIYHUA KOHTPOJIB);

6) TereMOHITOPHHT Ta LU(POBI IHCTPY-
MEHTH, 30KpeMa IUCTaHLIHE BiACTEXKEHHS
aKTUBHOCTI Ta CHMIITOMIB d4epe3 OOHATKH
a00 TenedoHH1 1B3BIHKH. He00X1IHOK YMOBOIO
€ CHHXPOHI3aIlig 3 HOCUMHUMH IIPUCTPOSIMU
11t MoHiTopurry UCC, AT Ta di3suyHOI aKTH-
BHOCTI. 3a IO3UTHUBHOI TUHAMIKH ITPOBOIUTHCS
aJanTallisg Ta IporpecyBalHs HaBaHTAKEHHS.
Po3pobaserbesa nepcoHanizoBada mporpaMa
3 HOCTYIMOBHUM 3011bIIEHHSIM 1HTEHCUBHOCTI
Ta TPUBAJIOCTI HABAHTAKEHL HA OCHOBI KIIi-
HIYHUX Ta (QYHKIIOHAJILHUX ITOKA3HHUKIB.

YacoBi TOUKH BUMIPIOBAaHHS MOKa3aH1
B mabn. 1.

Tabnuys 1. Yacosi mouxu eumMipiosants KIHIMHUX Ma (YHKYIOHAILHUX NOKA3HUKIE Y npoyect peabinimayii

Yac o1iHKu ITokaszHukH
Jo ®isnuna npanesnataicts (MET — Metabolic Equivalent of Task), CAT (cucrosmiunuii
MporpaMu aprepiansunii THCK), JIAT (miactomiunnii aprepiansuuii Tuck), IMT (iHmexc Macu

tina), HADS-A (tpuBoxHicTs), HADS-D (nenpecist), MpUXWIBHICTE JI0 JTIKYBaHHS

Yepes IMpomixna ominka: MET, CAT, JJAT, IMT, HADS-A, HADS-D, npuxuibHicTh
3 micsi JI0 JIKyBaHHS
Yepes Kinnesi pesynpratu nporpamu: MET, CAT, JAT, IMT, HADS-A, HADS-D,
6 micsuiB MIPUXIIBHICTD JI0 JIIKYBaHHS
;-Ize ]iaeigc;miB Bigmanenuit kouTpons cradimsHOCTI edextiB: MET, CAT, AT, IMT

IHpumimka: pesynemamu 6- ma 12-micsiunozo cnocmepedicents He npedcmasieni y 0ariti pobomi;
MET — Metabolic Equivalent of Task, memaboniunuii exsieanenm nasanmasicenns;

CAT — cucmoniunuii apmepiaibHull MuckK,
AT — diacmoniunuii apmepianbHull Muck,
IMT — inoexc macu mina;

HADS-A — Hospital Anxiety and Depression Scale — Anxiety subscale, niowxana mpueozu 2ocnimanvnoi

wKanu mpueoau ma oenpecii;

HADS-D — Hospital Anxiety and Depression Scale — Depression subscale, niowxkana denpecii 2cocnimanvroi

WKAAU MPUBOICHOCTT MA denpecii.
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Memoou eumiprosanus

[TouaTkOBI MOKa3HUKU BU3HAYAIHU JIO
MOYATKy Kap/IioJIoTivyHOI pealimiTarlii 3 METOr
BCTAHOBJICHHS BUXITHOTO (PYHKI[IOHATHHOTO
Ta KJIHIYHOTO CcTaHy mnaiieHTiB. OCHOBHUM
KpUTepieM (Hi3MIHOI TIPAle3IaTHOCT] BUCTYIIAB
pisear MET (Metabolic Equivalent of Task) —
MeTa0OIIYHNM EKBIBaJICHT HABaHTAKCHHS,
SIKUH BiJTIOOpa)kaB 37aTHICTh MAI[IEHTa BUKOHY-
Baty Gi3UYHy POOOTY Pi3HOI IHTEHCHUBHOCTI.

['eMoMHaMIYHMK CTATyC OIIHIOBAIHU 3a
MMOKa3HUKAMH CHCTOJIIYHOI'O apTepialIbHOrO
tucky (CAT) Ta 1iacTom4YHOro aprepiaibHOro
TucKy ([1AT) B cTaHi COKOFO, IO TO3BOJISIIO
XapaKkTepu3yBaTH 0a30BUI PiBEHb CEPIEBO-
CY/IMHHOTO HABaHTA)KCHHS. AHTPOIIOMETPHYHI
napameTpH BKITrouYaiv iHjeke Macu tina (IMT),
SIKHW BUKOPUCTOBYBAJTU SIK HEMPSIMUI MapKep
MeTa0OoJIYHOr0 CTaHy Ta 3arajibHoOi (i3MYHOT
MATOTOBIECHOCTI HAIIEHTIB.

INcuxoeMoLiiiHuI CTaH OLIHIOBAIM 34 JOII0-
mororo mkamu HADS (Hospital Anxiety and
Depression Scale — I'ocmitansHa Imikaia Tpu-
BOXKHOCTI Ta JIeTpecii), 13 BUAICHHSIM JIBOX
migmkan: HADS-A (Hospital Anxiety and
Depression Scale — Anxiety) — migmkana
tpuBoxkHocTi Ta HADS-D (Hospital Anxiety
and Depression Scale — Depression) — miz-
IIKaJa JIerpecii.

CraructiuuHy 0OpOoOKY BUXITHHX JaHHUX
BUKOHYBAJIM 3 BUKOPUCTAHHSIM METOJIIB OITH-
COBOI CTaTUCTHUKHU. Pe3ynbTaTh MOJAHO SIK
M+SD (cepenHe 3Ha4eHHS + CTaHIApTHE BiJI-
XWJICHHS), IO 3a0e3IeuyBaji0 MOXKIIMBICTH
MOJIAJIBIIIOTO TIOPIBHSJIBHOTO aHAlli3y B TUHA-
MIIIl peadiTiTaitHOTO MPOIIECy.

EdexTuBHICTE MyTbTHANCIUTLTIHAPHOT
KapIi0JIoT14HOo1 pealimiTamii OMiHIOBaIN 3a
3MIHOIO KITFOUOBHMX KJIIHIYHUX, (QYHKI[IOHA-
JBHHUX Ta MOBEIIHKOBHX ITOKa3HHUKIB. J[o
NEPBUHHUX KPHUTEPiiB BiTHOCKUIN (Di3UUHY
pare3aaTHicTh, Bu3HadueHy 3a MET, a Takox
remoguHamiuni mapamerpu — CAT Tta JJAT.
Bropuaanmu kputepismu Oy IMT, piBeHb
TPUBOXKHOCTI Ta Jienpecii 3a mxanamu HADS-A
ta HADS-D, a Tako nNpuUXHIBHICTH Ialli-
€HTIB 70 peadiniTamiiftHoi mporpamu. Edekr
IHTEpBEHIIII BH3HAYAIN SK AUHAMIKY ITHX
MOKA3HMKIB MPH MOPIBHIHHI PE3YJIbTATIB MK

MYJIBTUIUCIUILTIHAPHOIO Ta KOHTPOJIBHOIO TPY-
maMu yepe3 12 THKHIB CIIOCTePEKEHHS 3 OIliH-
KOIO CTaTHCTHYHOI 3HAYYIIOCTI BIIMIHHOCTEH.

PesyabTaTn

Koxne dizuyne TpeHyBaHHS MOBUHHO
CKJIaJIaTHCS 3 KIJIBKOX €TalliB: PO3MHUHKH,
OCHOBHOI 4aCTWHU (BIIPaBH Ha BUTPUBAIIICTh
Ta BIPABU HA OIip), 3aMUHKH Ta PO3TKKH.
[’ iTn—necTMXBUIIMHHA PO3MUHKA, SIKA BKITFOUA€E
PO3IrpiBaHHS Ta PO3TATYBAHHS M'SI31B 1 CyIJI00iB,
3aro0irae TpaBMaM I1i/1 9ac TpeHyBaHHs1. BripaBu
Ha BUTPUBAIICTD 3a1100ITal0Th PAalITOBOMY
MaJiHHIO apTePialbHOTO TUCKY, IKE MOXKeE
BUHUKHYTH TICIIs IHTEHCUBHHUX (i3UUHHX
HaBaHTa)kKeHb. BripaBu Ha BUTPUBAIIICTD — 11€
JTMHAMIYHI BIPABH, MO 3Iy4alOTh BEJHKI
rpymnu M'si3iB, 1€ IepeBakae aepoOHUIN MeTa-
6omi3Mm. L1i BiipaBr BUKOHYFOTBCS /IO ILIECTH Pa3iB
Ha TIKJIEHb IPOTATOM IoHaiimeHIe 30 XB,
nounHarouu 3 40-60 % VO2max, mocTymnoBo
301mpurytoun 10 85-90 % VOzmax s oci0,
SIK1 HAJIEKHUM YMHOM IIIATOTOBIIEH] IO IIHOTO
piBHs HaBaHTakeHHs. Llelt Tum BrpaB BKITIOUAE
IIBUJIKY XOABOY, OIT, TUTaBaHHs, 131y Ha Be-
JIOCHIIE/], IAHOM CXOmaMH Ta OIr Ha JIHKaX.
BripaBu Ha po3TSDKKY TpU3HAYEHI JIIS TIOKpa-
IIIEHHS Jiana3oHy pyxiB y cyriobax. Xoya
BIIPAaBH Ha ONIp MAarOTh MEHIIMKA BIUIMB Ha
3HIDKEHHS CEPLIEBO-CYAMHHOTO PU3UKY, HIXK
BIIPAaBH HA BUTPUBAITICTD, iX MIPABUIILHE BUKO-
pHCTaHHS MOXe 3a0e3MeUYnTH BiUyTHI Mepe-
Baru. TpeHyBaHHS Ha Omip nependadae BUKO-
HaHHS MOBTOPIOBAHHUX PYyXIiB MPOTH OMOPY.
[Ipu mpaBuILHOMY BUKOPHUCTAaHHI BOHH 0€3-
TIEYUH] K JJIs 3I0POBUX JIIOJIEH, TaK 1 VIS THX,
XTO MAa€ CEepIeBO-CYTUHHI 3aXBOPIOBAHHSI.
e 36ib11Yy€E M'SI30BY CHITYy Ta BUTPHBAJIICTD,
a OTKe, 1 3araipHy ¢izudny hopmy. Pexomen-
JIOBaHa KUTBKICTh MMOBTOPEHB ISl 3JI0POBUX
Jrozieit BikoM 10 60 poKiB cTaHOBUTH 8—12 pasiB,
TOJ SIK IS JTIOZIEH 13 CepLEBIMH 3aXBOPIOBAH-
HsIMH a00 37TOPOBUX JIFOICH cTapiie 60 poKiB —
10-15 pasiB, ajne 3 MEHIIIUM HAaBaHTAKCHHSIM.
30UIBIICHHS KUTBKOCTI TIOBTOPEHB Ta 3MEH-
IIICHHS HABAaHTA)KCHHS Ma€ Ha METI 3armo0irtu
TpaBMam. Li 3aHATTS CITi1 BAKOHYBATH 2—3 pazu
Ha THKJIEHb.

Kapmionoriuyaa peaOumiTariisi MMOYNHAETHCS
SIKOMOT'a IIBUJIIIE, OApa3y Micis cTadimi3aii

OpuriHanbHe pocnimxeHHs

92

Original Research



EkcnepumeHTanbHa i kniniyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

CTaHy TaIll€HTa, e i 4ac nepeOyBaHHs y
BiJUIUICHHI 1HTEHCUBHOI Teparii. CrouaTky
BOHA BKJIIOUA€ IMaCHBHE MEPECyBaHHS B JIKKY,
AKTHUBHE CHUIIHHS Ta IIEpeCyBaHHS Ha IHBAJII-
HOMY Bi3KY J0 TyaJleTy, a IOTIM CTOSIHHS Ta
xo1p0y Ot nikka 1 mo kimHati. BnpaBu
MPOTATOM I[LOTO MEPi0y BKIIIOYAIOThH AUXAa-
JbHY TIMHACTHKY, BIPAaBU Ha pO3CIa0ICHHS
Ta BIIpaBU JJIs [IEBHUX Tpym M'a3iB. Haxani,
3aJISKHO BiJl CTaHy MaIli€HTa, PIBEHb aKTHB-
HOCT1 301JIBIIY€ETHCS, BKJIOYAIOUH KOHTPO-
JbOBaHi BIpaByU. TeMIT BUKOHAHHS HACTYITHIX
BIIPaB 3aJICKUTH Bij mepediry roctpoi daszu
3aXBOPIOBAHHS Ta HASIBHOCTI YCKJIAHEHb.
Kapmionoriyna peaOiumiTaliisi MmoauIseTbCs
Ha paHHIO Ta Mi3HIO pealdinitamii. Panus xap-
JIioJIoTivHA peaduTiTallis BKIFOYAE ABa €TaIlu:
I eram — cramnionapna peaGinitanis; 11 eram —
CTalllOHapHa peadiiTallisl, paHHs aMOyIaTopHa
pealumiTariisi Ta paHHs TOMAIITHS peadiTiTarlis.
ITi3us kapmionoriuna peadimiTaris (111 eram)
nepeadavae aMmOyIaTOpHy peadiiTalio.
AMOynaTopHa pealiiTallis MOYUHAETHCS
MICIIst YETBEPTOTrO a00 IBAHAAISTOTO THXKHS
HiCJIs TOCTPOi CepLEeBO-CYJMHHOT MOAil abo
orepartii Ha cepiii. Lleit eran moBuHEH TpyUBaTH
HPOTSTOM YCbOT'O )KUTTS Ta OyTH 4aCTUHOIO
3710pOBOTO crioco0y xuTTsL. [TiBuineHa ¢izuuna
AKTHBHICTh IPOTATOM I[bOTO IEpiOay He
MIOBWHHA CTBOPIOBATH JIOJATKOBOTO HABAHTA-
JKeHHS JIJIs1 TallieHTa Ta iloro poaunu. Bona
MOBMHHA BPaXOBYBAaTH yIo/100aHHs Ta 1HTe-
pecu narieHTa. Meroro peabiiTalii Ha bOMY
eTartl € MOKpAIEeHHs TOJIEPAHTHOCTI J10 (hi3ud-
HHX HaBaHTAXXEHb, MTIITPUMKA BXKE JOCSTHYTUX

e(eKTiB JIIKyBaHHs Ta peadimiTarlii, a TAKOX
3HIDKEHHSI PU3UKY penuauBy. BoHa mpoBo-
JTHCS TI1JT HATJISIOM JIKapiB KITHIKA KapIio-
JIOTTYHOI peaburiTallii, Kap/IioJIOTiYHOTO BifTi-
JIeHHs a00 ciMeltHoT O Jtikapst. Mosierns peaoii-
Tallii 0OMParOTh 3 ypaxyBaHHSIM (aKTOPIB PUSHKY
BUHUKHEHHS YCKJIQJIHEHb ITi]] 9ac peadimirarii
Ta piBHA TOJEPAHTHOCTI 10 (PI3UYHUX HaABaH-
Ta)kKeHb. PealbistiTarist mpoBOIUTHCS 32 OJHIEIO
3 wotHphox Moxeneit: A, B, C a6o D. Ili3us
Kap/1ioJIoriyHa pealiiTaIis MoAUIEThCS Ha
Tpu eramu. [lepmmii eran TpuBae Bij 1BOX A0
TPHOX MICSIIB, APYTU — 1€ TPU MicAlli, a
TperTiii — He Mae oOMexeHb y 4aci. [IpuHimm
KBaTihiKarlii TaIieHTiB IS BiANOBIIHOT MOJIEIT
peabimiTarii Taki X, sK 1 Ha IPYroMy eTari.

Mooeni kapoionociunoi peabinimayii
mpemvo2o emany:

MOJIeNIb A — JUIsl TAIIIEHTIB 13 HU3bKUM PH-
3MKOM Ta BUCOKOKO (DYHKITIOHATTLHOIO 3/IATHICTIO;

MOIeNIb B — 115 marieHTiB 13 MoMipHUM
PHU3HKOM Ta BHCOKOIO a00 CepeHbOI0 (DyHK-
LIIOHATBHOIO 3JaTHICTIO;

Mozenb C — /I Mali€eHTiB 13 MOMIPHUM
PHU3UKOM Ta HU3bKOIO (DYHKITIOHATBHOO 3/1aT-
HICTIO, 800 BUCOKHMM PU3MKOM Ta BHUCOKOIO
(G YHKI10HAJIBHOIO 3/IaTHICTIO;

Mozenb D — i maiienTiB 13 MOMIpHUM
PH3HKOM Ta JIy’e HU3bKOIO (DYHKIIIOHATEHOIO
37IaTHICTIO, 800 BUCOKHM PH3UKOM Ta IOMIPHOIO,
HH3BKOIO 200 JTy>kKe HI3bKOIO (DYHKITIOHATTBHOIO
3MaTHICTIO. Pe3ynpTati BIacHUX JTOCHTIHKEHBb
MOJIeTIell TPEThOro eTamy KapaioNoriyHol
peabimirtarii HaBeaeHi y mkepenax [10; 15]
Ta MpeJCcTaBieH] y maon. 2.

Tabauys 2. Moodeni kapoionoziunoi peabinimayii mpemvoeo emany

Mogers Pusux  |DyHkuioHansHa Tun Yacrora Tpusamicts OcobmmBocTi
YCKJIaIHEHb|  3/IaTHICTb HaBaHTAXKEHHS ceaHciB ceaHcy Ta MeTa
[Minrpumka ¢izuaHoi
¢dopmu, npodinakTrka
. AepoOHi 3-5 MOBTOPHUX CEPLEBO-
A Huzpkuit Hobpa \CPODHL, . 3045 xB p puet
TIOMIpHI CHJIOBI | Pa3iB/THXK/IEHb CYJIMHHHX TOJIiH;
0a30BHii KOHTPOJIb
yJIbCy
. INoxpameHns
AepoOHi P ..
Hobpa . (byHKIIOHATBHOT
N cepenHpoi 3-4 .
B IomipHuii abo . . 20-40 xB | 37aTHOCTi, KOHTPOIb
IHTEHCHBHOCTI, | pa3w/THK/IEHb .
cepenHs X . CepleBUX MOKa3HHKIB
JIETKI CHIIOBI '
i Yac TpeHyBaHHS
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Moners Pmuk  |DyHKIioHaNbHA Tun Yacrora Tpusamicts OcobmmBocTi
KIIaJHCHb THICTh HAaBAHTAKCHHS HCIB H Ta MET:
CKJIaJHE 3[aTHIC aBaHTaXXe CEaHC CEaHC a MeTa

. . Besneune niaBuIieHH
InnuBinyanbHi . .. .
N : (i3U9HOT aKTUBHOCTI,
[omipHntii / Hwuzpka / aepoOHi, BIIpaBH 2-4
C . . 2040 xB |moCTYIIOBE HAPOITyBAHHS
BHCOKHI nobpa Ha THYYKIiCTh Ta | pa3u/TIKACHB
HaBaHTaKCHHS,
GamaHc N
MeINYHUH KOHTPOIIb
. . Bignosnenns 6a30Bo1
[nnuBinyanbHi, . .. .
(i3U9HOT aKTUBHOCTI,
Jly>xe HU3bKA / HH3bKA MiHIMI3aIlis PU3NUK
[omipHuii / Y IHTCHCUBHICTB, 1-3 p Y
D N HHU3bKA / . 10-20 xB YCKJIQJIHEHb,
BUCOKHUU . JUXaJIbH1 Ta pa3I/I/TI/I)K[[eHI) .
nomipHa : TOKpAIIEHHS SIKOCTI
aJanTHBHI e .
KUTTA, HIOCTIMHUHA
BIIPaBU .
MEIUYHUN KOHTPOJIb

Y momeni A dacTtoTa TpeHYBaHb CTaHO-
BUTH TPUYi HA THXK]ICHb, TIOYNHAIOYH 31 45 XB
13 MOCTYnoBUM 30unbIIeHHSIM 0 60 XB Ha
TperroMy erari. Ha epriomy Ta qpyromy eramax
BUKOHYIOTBCS IHTE€pBaJIbHI 200 Oe3nepepBHi
TpeHyBaHHs (I11]T MEIMIHIM HArJISI0M Ha TIep-
[IOMY €Tarli), a TaKOX JUHAMIYHi BIPaBH B
TPCHAKEPHOMY 3aji, JOMOBHEHI CHJIOBUMU
TpEeHyBaHHSIMU Ha JpyroMy ertari. Ha Tpetbomy
etani 1-2 pa3u Ha TUXIEHb BUKOHYIOTHCS
TPYIOBI BIPaBH B TPEHAKEPHOMY 3aJ1i, KOMaH-
THI irpH (Bosteii0o, 6ackeTOoI) Ta iHIUBITya-
JBHI BrpaBu (x0ap0a, i37a HA BEJOCHIIESI,
ITaBaHHSA). [HTEHCHBHICTB BIIpaB 3a MozeLTo B
craHoButh [60-80] % pesepsy UCC abo [50-70] %
MaKCHMAJILHOTO HaBaHTaXXeHHsS. Pe3ynbTaT
BJIACHUX JOCIIKEHb IHTEHCUBHOCTI TPEHY-
BaHb JJISl TMAlI€HTIB 3 PI3HOI0 (Hi3UYHOIO
BUTPHUBAJIICTIO, HaBeJIeHI y Jukepenax [10; 15].

VY maba. 3 HaBeAeHO peKOMEeHAaLlli 111010
YacTOTH Ta TPUBAJIOCTI (P13UUHUX BIIPAB, K1
0a3yI0ThCs Ha MOYATKOBOMY piBHI (hi3MUHOI
BUTPHUBAJIOCTI MAIIEHTIB, OIIIHEHOMY B ME€Ta00-
miyaux exBiBasienTax (MET). [lns marieHTiB

3 HU3bKOIO (DYHKIIIOHAJIBHOIO 37aTHICTIO (3—
5 MET), pekoMeH10BaHO BUKOHYBATH BIIPaBU
1-2 pa3u Ha IcHb TPUBATICTIO 15 XB; 1110 J0MO-
Marae 0e3MeYHO Ta MOCTYIOBO BIPOBAIKY-
BaT (PI3UYHI HABAHTAXKEHHS Y MatieHTiB. s
MAITIEHTIB 13 CEPEHBOIO Ta BUCOKOIO (hi3nd-
Horo BuTpuBamictio (>5 MET) pekomeHnio-
BaHO 3—5 ceanciB Ha TxkaeHb o 2030 xB,
1110 JI03BOJIsIE €PEKTUBHO MTiIBUILIUTH aepOOHY
3/1aTHICTh Ta CTaOLIbHO 30epiraTu (QyHKIIi0
CepLIeBO-CYIMHHOI cucTeMu. Tabn. 3 € KepiB-
HUIITBOM JJISl IEPCOHATI30BaHUX CTpATeTii
KapJiopeaOutiTaiii Ta BU3SHAYCHHS CTYICHS
HABaHTAKEHHS 3 YPaXyBaHHAM (yHKI[IOHATbHUX
MOXJIMBOCTEH marieHTiB. Ha ocHOBI aHamizy
JitepaTypHuX Jukepedn [3; 15] Ta y3aranbHeHHs
BJIACHUX JIOCITIPKEHB OYJIO CHCTEMaTH30BaHO
OCHOBHI METOM BU3HAYEHHS IHTEHCUBHOCTI
(G13MYHUX HaBaHTAXXEHb 0€3 3aCTOCYBAHHS
eprocuipomerpii.

VY3aranbHeH1 MiIXOAU, NPUHIUIHA KOHT-
poONI0 Ta IX BIANMOBIAHICTH MOKa3HUKAM
(GYHKIIIOHAIBHOTO CTaHy MPEICTaBICHO
y mabn. 4.

Tabnuys 3. InmencusHicms mMpery8aHb 3A1eHCHO 8i0 NOYAMKOBOI pe3yIbMaAmMUHOCMI NAYIEHMA

ITouarkoBa TpusamnicTs
pe3yIbTaTUBHICTD Hacrora OJTHOTO [Mpumitku
(MET) TpeHyBaHp ceaHcy
[TigxoauTh A7 MAIi€HTIB 13 HU3HKOIO
3-5MET 1-2 ceancu/neHp 15 xB (hi3UYHOIO BUTPUBAIICTIO;
MOYATKOBUH PiBEHh HABAHTAXKCHHS
[NamienTH i3 cepeAHBOIO Ta BUCOKOIO
>5 MET 3-5 ceancis/tmxaeus| 20-30 xB (hi3MYHOIO BUTPUBAIICTIO;
TIOCTYTIOBE 301BITICHHS IHTCHCHBHOCTI
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Tabnuys 4. Memoou gusHayeHHs IHMEHCUBHOCHT MPEHYBAHb 0e3 BUKOPUCANHS ep2oCnipoMempii

INokazuuk / 3ayiexKHICTh
Merton [punimun BiJl pe3yNbTaTy Komenrapi
KOHTPOJTIO eprocripoMeTpii
Ha octosi pescpay | IR = 4CC| % HRR npudmraio werocramiero it wae
Pe3CpBYy TpeHyBaHHs — | Bimmosimae % VO.max & ali
CEPIIEBOTO PUTMY cyOMaKCHMalbHUX TECTIB
(TpenyBaHHs HCC cnoxoro / (Hanpukay, nikoBa YCC nmxya 3a HCC makc
[40—p70]y% ycc) | (JCCmik = >0 % HRR = Tomy % HRR mowe
YCC cnokoro) =~ 50 % VO:max) . g 0
He BiamoBigatu % VO2max
InTencuBHIicTh Ha 15 % HIDKYa
Ha 0cHOBI IIKOBOI 3a BU3HaueHy mikoM VOq;
ucc [35-59] % UYCC ~[30-49] % miky VOx;
YacTOTH CEPIIEBUX _ MakcuMmanbHa - ]
TpeHyBaHHS = R MET = 3,5 mMn/kr/xs;
CKOpPOYEHb - kinbkicte MET
= [60-80] % MEHIII eeKTHBHO
(TpenyBars YCC mik abo W ripu Bucokit YCC
[60-80] % UCC mik) PH BHCS
y CTaHi CIOKOIO
Ta HU3bKi YCC mik
Ha ocHoBi MET Kopucuo mis ominkn
HaWBUIIIOTO TDCHVBAHIS = Biamoginae aepOOHOT0 MOTCHINIANY;
HaBaHTAKEHHS E [5%—80] % MPHUOIU3HO 00MEKEHO IS MAIIEHTIB
(TpeHyBaHHS Hikosoro MET nikosomy VO2 i3 cepLeBO-Cy IMHHUMHU
3 MET [50-80] %) MaTOJIOTIIMH
3ycuns Cy0’eKTUBHUI METOI;
' Ha OC.I‘{OBI 11 = [50-60] % VO.max, 00MEXKEHO I TI0AEH 13 OKHPIHHAM,
BiauyTHO1 Bromu | IlIkana bopra 13 = [60-75] % CEpLEBOI0 HEJOCTATHICTIO,
e LS00 RPE 15 7 g Vo |t
a6o HRmax 3Ha4Ha Cy0’ €KTHBHICTb
Hpumimku:

YCC — yvacmoma cepyesux cKopoueHb;

HRR (Heart Rate Reserve) — peseps cepyesozo pummy;

VO:max — maxcumanvre cnoxcueanms KUCHIO,

MET (Metabolic Equivalent of Task) — memaboniunuii exsieanenm nagsanmasicenns;

W — sam;,

RPE (Rating of Perceived Exertion) — wxana cy6’exmueno2o cnpuiinammsi HQ8AHMANCEHHI,

HRmax — maxcumanvna wacmoma cepyesux CKOpodueHn.

Tabmuus 4 miicyMoBy€e OCHOBHI METOAM
BU3HAYEHHS IHTEHCUBHOCTI TPEHYBaHb Y
npolieci KapaiopeaOinitanii, aki He MOTpe-
OYIOTh IPSIMOTO BUMIPIOBAHHS CITOKMBAHHS
KUCHIO. BoHa npezcTaBiisie NpUHIMITN KOHT-
pOJIF0 HaBAHTAXXEHHS, 1X BIAMOBIIHICTH
pe3yJbTaTaM eprocripoMeTpii Ta MpaKTUYHI
3ayBaK€HHsI LIOJI0 3aCTOCYBAHHS B PI3HUX
rpynax mnamieHTiB. Taki METOAH T03BOJISIOTh
aZlanTyBaTH IIporpamy peadimirarii 10 1H1U-
Bi/lyaJIbHHX MOKJIUBOCTEH Ta CTaHy cepleBo-
CYJIVHHO1 CHCTEMH.

Jlnis ouiHku epeKTUBHOCTI 12-THKHEBOT
mporpamMu aMOyJIaTOpHOI KapiopeadimiTariii
OyJ10 MPOBEAICHO MOPIBHUIBHUNA aHAII3 KJTi-
HIYHUX, (DYHKIIOHATBHUX Ta ICUXOEMOLIHUX
MMOKA3HUKIB y TMAIlI€HTIB MYJIbTHIUCIHILII-
HapHOI Ta KOHTPOJIbHOI Ipyn. AHai3 0XOI-
JIIOBaB OLIHKY (i3U4HOI Mpare3laTHOCTI,
TeMOJMHAMIYHHX TapaMeTpiB, IHICKCY MacH
TiNla, piBHS TPUBOXKHOCTI # JieTIpecii, a TaKox
MIPUXUIIBHOCTI 10 BUKOHAHHS peaduTiTaliiiHol
nporpaMu. Pe3yiabpTaTv mpoBENSHUX JOCIIA-
JKEHb HaBeIEHO B mabi. 5.
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Tabnuysa 5. Juuamixa kainiyvnux ma @ynxyionanvhux nokasnuxie (M £+ SD)
V nayieumie 000X epyn Nicjis NPOXOONCEHHS YUKILY

[Touarkose | [TouaTtkoBe| Yepes UYepes
Ioxaznuk 3HAYeHHs | 3HaueHHs |12 TwkHIB| 12 TIKHIB p t-test

(MD) | (KD) | (MD) | (KI)
®iznuna npanesnarnicts (MET) 4,3+0,6 4,2+0,7 | 6,1+0.8 | 5,0£0,9 | <0,001 | 7,42
CAT, MM pT. cT. 142412 143411 130+10 13611 0,002 | 3,16
JAT, mm pT. cT. 88+8 877 81+6 84+7 0,001 | 2,55
IMT, xr/m? 29,1+£3,4 | 28,8+3,6 | 27,543,0 | 28,1£3,3 | 0,003 | 1,04
PiBens TpuBokHOCTI (HADS-A) 10,2+£3,1 | 9,8+2,9 6,5£2,4 | 8,7£2,8 | <0,001 | 4,83
Pisens nenpecii (HADS-D) 8,727 8,4+2,8 | 52420 | 7,6£24 | <0,001 | 5,15
[MpuxunpHicTh 10 Tporpamu, % 68+9 70+8 89+7 75+8 <0,001 | 9,40

Hpumimku:
MI — mynemuoucyuniinapua epyna;
KI" — koumponvna epyna;

MET (Metabolic Equivalent of Task) — mema6oniunuii exgieanenm naganmasicenus,

CAT — cucmoniunuii apmepianbHutl Muck;
AT — diacmoniunuii apmepianbHuli Muck;
IMT — indexc macu mina;

HADS-A (Hospital Anxiety and Depression Scale — Anxiety) — niowkana mpusoscrnocmi,
HADS-D (Hospital Anxiety and Depression Scale — Depression) — nidwkana denpecii;
M £ SD — cepeone 3nauenns £ cmanoapmue Gi0XUNEHHSL.

[Ticnst mpoxomkeHHst 12-THKHEBOTO IIUKITY
peabimiTamii yJacCHUKHA MYJIbTHIMCIIUATLII-
HapHOI MpOorpaMy IOKa3aJiid 3Ha4YHEe MOKpa-
mieHHs ¢izuuHoi mpanesnatHocti (+42 %),
TOJIi SIK YYACHUKH KOHTPOJILHOI TPYITH JTOCATIIN
e +19 % (p<0.01).

CucroniyHauii Ta MIacTOJIYHHHN apTepia-
JBHUHA TUCK 3HAYHO 3HU3UBCS B 000X Ipymax,
X04a OUTBIIIE TTOKpAIeHH OyI10 TocsrHyT0 B MI'.

B MI" nartienTr oka3ajiy 3HaYHe 3HIKCHHS
piBHS TpUBOXKHOCTI Ha 36 % Ta mernpecii Ha
40 %, MmO MOKpAImMIO iX TCHUXOJOTIYHO-
€MOIITHUN CTaH.

[lono iHmekcy Macu Tija, narieHTa MIT
JOCATIIM 3HWXKEeHHS Ha — 1,6 kr/mM? mpotn
0,7 xr/M? y KOHTPOJIBHIN TpyTIi.

[TpuxmIHHICTE J0 JIKYBaHHS CEPE]T MYJIHTH-
JUCIUILTIHApHOI rpynu 3pocia g0 89 %
3aBASKH IMOEAHAHHIO IICHUXOJIOTIYHOI Ta
OCBITHBOI MIATPUMKH.

OOropopeHHs pe3yJabTaTiB

@i3u4YHI TpPEHYBAHHS € BaXIHBUM
KOMIIOHEHTOM KapJ10JI0Ti4HOi peadimiTatii.
BinbiricTe KapaioMOTiYHUX TOBAPUCTB PEKO-
MEHIYIOTh 30UIbIICHHS (DI3MYHOI aKTUBHOCTI
JUTS 3a1T00ITraHHS CEPLIEBO-CYIUHHUM ITOJTISIM.
3a manumMu MiHiCTEpCTBA OXOPOHHU 3/10POB’S

I[0JI0 BIUIMBY (DI3MYHMX HAaBaHTa)KCHb Ha
310poB’s [1], pi3uuHa aKTUBHICTH PEKOMEH-
nyeTbes moHaiimene 150 XB Ha THIKICHD.
i pexkoMeHa1lii BKJIFOYAIOTh: OI[IHKY PH3HUKY
JUISL BCIX IMAIlI€EHTIB HA OCHOBI ITOIEPEIHBOL
(bi13u4HOi aKTUBHOCTI a00 Pe3yNbTaTiB TECTIB
13 (DI3MYHUM HAaBaHTKECHHAM JIJISl BU3HAYCHHS
BI/IMOBITHOTO PiBHSA (DI3MYHUX BIPAB; IS
BCIX MAIll€HTIB aepoOHI BIpaBU MOMIPHOT
IHTEHCHBHOCTI (IIBHAKA XOAbOa) B cepe-
HboMy 110 30-60 XB Ha JACHb, OLIBIIICTD THIB
TWOKHS 3 JTOJATKOBHM 30UTBIIICHHSM IIIOICHHOT
(hi3MIHOI aKTHBHOCTI (TIEpepBH B pOOOTI, CaTiB-
HUIITBO, po0OOTa IO JIOMY) — PEKOMEHIaIlis
kiacy IB; cuioBi TpeHyBaHHS IB141 HA THXK-
JeHb — pekoMenaaiiis kiaacy l1b C; a rakox
MEJIMIHO KOHTPOJIbOBaHI peadlmiTalliiHi Ipo-
rpaMu JUIs MAIEHTIB 13 BUCOKHM PHU3HKOM
(TTicTIs HEIIOIaBHO TMEPEHECEHOT0 TOCTPOTO
KOPOHApHOT'O CHHAPOMY, KOPOHAPHOI peBac-
Kynsipu3aiii abo 13 cepieBor HegoCTaT-
HICTI0) — pekoMeHaallis kiacy |B. Perynspua
(bi3MUHA aKTUBHICTH BUKIIMKAE€ HU3KY KOPHC-
HUX O10JIOTIYHUX 3MiH, BKJIIOYAIOUM aHTH-
aTePOCKICPOTUYHNNA Ta AaHTUTPOMOOTHYHUI
e(peKTH, TTOKPAIICHHS SHI0TeTalIbHOI (hYHK-
1ii, BEreTaTUBHI 3MiHU, aHTHILMIEMIYHUI Ta
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AHTHAPUTMIYHUK edekTu. g mocsarHeHHs
Oaxxanux edekrTiB (izudyHa aKTUBHICTH
IOBUHHA BiANOBIAATH SIK KUIBKICHMM, TaK 1
AKICHUM KpuTepisiM. Di3udHi BIIpaBU Xapak-
TEPU3YIOThCS IHTEHCUBHICTIO, YaCTOTOIO, TPH-
BQJIICTIO, TUIIOM Ta MIBHUAKICTIO 3017IbIIEHHS
HaBaHTa)KCHHS. AOCOJIFOTHA 1HTCHCHUBHICTD
Gi3MYHUX BOpPAaB BU3HAYAETHCS KUTBKICTIO
EHeprii, 0 BUTPAYA€EThCS i Yac BMpasB, 1
BupaxkaeTbcss B MET. BigHocHa iHTEHCHB-
HICTb — II€ BIJACOTOK BlJ MaKCHMaJIbHOI
(bi3uYHOT Mpane3JaTHOCTI, 10 BUPAKAETHCS
y BIJICOTKax BiJ MaKCHMaJbHOI 4aCTOTH
CEPIICBUX CKOPOYCHb a00 MaKCHMAaJIbHOT'O
cnioskuBanss kucHro (V Oz max). Hanpukian,
a0COIFOTHA IHTEHCUBHICTD MIBUAIKOI XOA60U
31 mBHIKICTIO 4,8 KM/TO CTAHOBUTH MPHO-
mu3Ho 4 MET. Opnak BilHOCHA 1HTCHCHB-
HICTb 3aJIeKHUTh Bija Biky. s 3mopoBoi 20-
PIYHOI JIFOJIMHU 1€ HEBEIUKI 3YCHILIS, ajie
qutst 80-piunoi — BuCOKi [3].

11106 izvaH1 BripaBy Majii KOPUCHHI BIUTB
Ha 3JI0POB'sl, BOHW TMOBHUHHI OYTH BiIMOBIIHOT
IHTEHCHUBHOCTI Ta TpuBajocTi. UM HIK4a
IHTCHCUBHICTbh, TUM JIOBIIIA TPUBATICTh BIIPAB
1 TUM OlTbIIIA KUTBKICTh TIOBTOPEHB TTOTPIOHA.
®i3uYHI BNpaBH 3 HaBAaHTAKCHHSIM MCHIIIC
40 % BiJ1 MAKCUMAJTLHOT'O CTIOKHBAHHS KUCHIO
(VO2max) ta tpuBamictio mermie 10 xB aBiui
Ha TWKJICHb HE MPH3BEIYTh IO MOMITHOTO
nokparieHHs: (izuunoi Gopmu y 310poBOi
JIFOJIHU, TOJI1 SIK TOM caMuil piBeHb (H13UIHUX
BIIpaB Tpuui Ha TIKIEHb Mo 20 XB MOXke
OyTH JOCTAaTHIM JUIs TAlll€EHTa 13 CepIleBO-
CYAMHHUMHU 3axBoproBanHsmu [3; 4]. s
TMAIliE€HTIB 13 CEpeIHbOI0 a00 BUIIOIO (Pi3ny-
HOIO ITiJIFOTOBKOIO THXKHEBE CITOXKHUBAHHS
eneprii mae cranoButu [1 000-1 500] xkau,
JUISL TIAIIEHTIB 3 HIDKYOK (DI3UYHOKO IiAro-
tToBKOIO — [700-1 000] xxan/Tmxaens [5].

OtpuMaHi pe3ylbTaTH MiIATBEPIKYIOThH
BHCOKY €(heKTHBHICTh KOMILIEKCHOI aMOyJia-
TOPHOI KapaiopeadimTarii 3 MyJIbTHIHCIUII-
JIHAPHUM ITIIXOI0M Y IIBUIICHHI (hI3UIHOT
TIpaIe3/1IaTHOCTI, TOKPAIEHH]I TKOCTI KUTTS Ta
TICMXOEMOIIIHHOTO CTaHy MAIIIEHTIB 13 CepLIEBO-
CYIMHHUMH 3aXBOPIOBAHHSIMH. 3TITHO 3
maanmu Luczak J. & Rudenko L. (2023) [15],

NO3UTHBHA JUHAMiKa MOKa3HUKIB VO:zpeak,

6-xBHIMHHOTO TecTy Xoapbu (6MWT) Tta
IIKaJIM SKOCTI JKUTTS SF-36 CBITYMTH Mpo Te,
110 1HTEerpalis Gi3MIHUX TPEHYBaHb, IICHXO-
JIOTIYHOI MATPUMKH, JIETHYHOTO KOHCYIIb-
TyBaHHsI Ta MEIMYHOTO CYIIPOBOJY CTBOPIOE
CUHEpPreTHUHUN e(eKT, SKUi TMepeBUIIrye
pe3yNbTaT CTaHAAPTHOTO aMOYIaTOPHOIO
criocrepexkeHHss. OTpumaHi JlaHi y3romKy-
I0TBCSI 3 BUCHOBKaMH JI0ciikeHp banaxa M.
ta Kocrenka B. (2021) [3], siki migkpec-
JOI0Th BaXJIUBICTh MYJIbTUKOMIIOHEHTHHUX
mporpaM peaOuTiTamii y 3HIKEHHI PU3UKY
MTOBTOPHMX TOCITITATI3AIIIH 1 TTiIBUIIICHH] PIBHS
¢i3uyHOi axkTHBHOCTI mnaiieHTiB. ITomiOHi
pe3ynbTaTd HaBeleHi y poOotax Garcia-
Sanchez E. et al. (2024) [4], ne Big3HaueHo,
110 OaraToBEeKTOpHA peadiiTaris 3abe3rneuye
JIOBIOTPHBAJTY CTAOLII3aLli0 TeMOAMHAMIUHIX
MOKA3HUKIB 1 3HIKEHHS CEPIIEBO-CYAUHHOT
cMepTHOCTI. BinmoBimHo 10 HacTaHOB €BpO-
neiicekoro toapucta kapmionoris (ESC,
2023), eexTHBHICTH KapaiopeadiTiTaiiHuX
porpaM 3aJIeKHTh BiJ TMepcoHai3aIii
HABaHTAXCHHS, PETYJISIPHOTO MOHITOPUHTY
Ta MCUXOJIOTIYHOI miATpuMKH [5], mo 6yso
BpaxoBaHO Yy pO3pOOJIeHI MoIei.

BaxximBoro cKi1a0BOI0 OTPUMAaHUX Pe3yIib-
TaTiB € 3aCTOCYBaHHS JU(EPEHIIHOBAHOTO
miaxoay a0 (Hi3MYHUX HaBaHTaXKEHb. 3aIpo-
IMOHOBaHA CTpaTH(IKaIlis MaIieHTIB 32 MOJIe-
nsvu A-D nana 3mory 0e3redHo aanTyBaTd
TpeHYBaJIbHI IPOTPAMH 10 1HAUBITYaTbHUX
MOYKJIMBOCTEH, 3HMKYIOUH PU3HK YCKIIaTHEHb
1 BOZHOYAC MIATPUMYIOUH ITOCTYIOBHM ITPH-
pict gyHKIioHATEHOI 3naTHOCTI. [TomibHI pesy-
JIBTATH ITPOJIEMOHCTPOBAHO Y JTOCITIKSHHSIX
Janicka Z et al. (2024) [6], siki BKa3yrOTh, 110
KOHTPOJIbOBaH1 (pI3WYHI HABAHTAXKCHHS T[T
HarJBSIOM MEIUYHUX (axiBIliB CIPHUSAIOTH
3HAYHOMY TOKPAIIEHHIO TOJEPAHTHOCTI J0
HABAHTAXKEHD 1 SKOCTI JKUATTS IAL[IEHTIB ITICIs
iH(papkTy Miokap/a.

IcuxomnorivyHa miaTpuMKa BUSBIIACS OJTHAM
13 KJIFOYOBHUX KOMITOHEHTIB TporpaMu. PiBeHb
TPUBOXKHOCTI Ta IEIPECUBHUX TPOSBIB, OIli-
HeHui 3a mkanoo HADS, 3Hu3HMBCS CyTTE-
Billle y TPy MyJIbTUANCIUIITIHAPHOT peadi-
mitamii. ITogiOHy 3aKOHOMIPHICTH OIKCAHO
y poborax Malachias M. et al. (2020) [7],
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JIe HAaroJIOUIYEThCSI HA 3HAYCHHI KOTHITUBHO-
TIOBE/IIHKOBUX CTPATETild y BiTHOBICHHI €MO-
IIHOT cTa01IbHOCTI MAIIEHTIB IMICHS XIpyp-
TiYHOTO BTpy4aHHs Ha cepiii. Llei edhext MmoxkHa
TIOSICHUTH TI1IBUIIICHHAM PIBHS cCaMOE(EKTHB-
HOCTI Ta COIIAJIBHOT I ITPUMKH, 1110, Y CBOIO
Yepry, MiIBHIILYE PUXKIBLHICT 10 JIiKyBaHH: [8].

OkpiM HOKpartieHHs (DyHKIIIOHATIBHHX TTOKa3-
HUKIB, CIIOCTEpIrajocs MO3UTHBHE KOPHUTY-
BaHHS PO LTI0 (aKTOPIB PU3NKY — HOpMa-
JI3allist apTepialbHOTO TUCKY, 3HMYKEHHS PIBHS
3araJl,HOr0 XOJIeCTEepHHY Ta ITikeMil. STk 3a3Ha-
yeHo B poborax Siegmund L. et al. (2023) [9],
OCBITHIHM Ta MI€THYHUN KOMIIOHEHTH pealdi-
JTalIHHUX TPOrpaM BIJIIrparOTh BaXKIUBY
PoITb Y hopMyBaHHI 3J0POBHX 3BUYOK Ta JIOBTO-
TPUBAJIOMY KOHTPOJII METa0OJIYHUX ITOKa3-
HUKiB. OTXe, MoeTHaHHS (i3HYHOI, ICUXO0-
JIOT1YHOI, JIETUYHOI Ta OCBITHHOI CKIaI0BUX
3abe3reuye IUTICHUHN BIUTMB Ha (H1310JI0TTUH1
Ta MOBEIHKOB1 aCIIEKTH 3I0POB’S1.

3acToCcyBaHHs TEIEMOHITOPUHTY Ta UG-
POBUX IHCTPYMEHTIB MPOTAToM 12 MmicsIiB
CIIOCTEPEIKEHHS TTITBEPAWIIO 1X e(PEKTUBHICT
y TMiATPUMaHHI JOCSTHYTHX PE3yibTaTiB, 1110
y3rOUKYEThCS 3 BUCHOBKamMu Romaniuk T.
(2022) [10] 1010 MEepCIIeKTHBHOCTI I()POBHX
TEXHOJIOTIH y JIOBrOTpUBAJIA peadimiTalri.
Lle BiIIOBiIAa€ CyYacHUM TEHACHITISAM I(PO-
BOi MEJIUIINHH, SKi PO3IIUPIOIOTh MOYITUBOCTI
aMOyJIaTOPHOTO CHOCTEPEKEHHS Ta MiBHU-
IIyIOTh O€3eKy BTOPHHHOI rpoditakTrku [11].

[Tonpu NO3UTHBHI pe3yNIbTATH, TIEBHI 0OMe-
YKCHHSI JTOCIIDKCHHS MAafOTh OYTH BpaxOBaHi.
Bubipka BkITtoyana nepeBakHO MAIlI€HTIB 13
CTaOUTHPHUM TEepediroM CepleBO-CYAMHHUX
3aXBOPIOBAHb, TOMY €(EKTHBHICTH IPOrpaMu
JUTSE OCI0 13 TSHKKOKO CEPIICBOIO HEIOCTATHICTIO
notpedye nofanbioi nepesipku. Kpim toro,
e(heKTHBHICTh AUCTAHIIIHHOTO KOHTPOITIO MOYKE
OyTH HIKUOIO Cepejl MAaIi€HTIB 13 HU3bKUM
piBHEeM U(PPOBOI rpaMOTHOCTI a00 0OMe-
YKSHHUM JOCTYIIOM JI0 TexHoJorii [12].

VYV niuroMy pe3ynbTaTH IIITBEPIKYIOTh,
10 MYJIbTHAUCIUILUIIHApDHA amMOyIaTopHa
KapaiopeaOuriTaris € 0e3reYHnM, KIIIHIYHO
OOrpyHTOBaHUM Ta €(PEKTHBHUM ITiIX0JIOM,
SIKMKA BIJIMTOBia€ MPUHIMIIAM IEPCOHAI30-
BaHOI MEIMLIMHU Ta CYYaCHUM €BPONENCHKUM

CTaHJapTaM JiKyBaHHA. Ii BIPOBaKEHHS y
IUPOKY KIHIYHY MPAKTUKY MOXKE CIPUATH
MIIBUIEHHIO IKOCTI YKUTTS ITAII€HTIB 1 3HU-
YKCHHIO HABaHTAXCHHS HA CUCTEMY OXOPOHU
3mopoB’s [13].

BucHoBku

[IpoBeaeHe MOCHIKEHHS ITiITBEPIUIIO
e(eKTHBHICTh aMOYJIATOPHOI KapIiOIOTiYHOT
peabimiTariii, moOyI0BaHOT Ha MYJIbTHINC-
LUIUTIHAPHOMY ITiAXO/1. 3aCTOCYBaHHS CTPYK-
TYpPOBaHOI MPOTPaMH 3a yYacTIO Kap1i0jora,
(hizioTepareBTa, JIETOJIOra Ta IICKXO0JI0ra CIIPHSIIO
OLIBIII BUPXKEHOMY TOKpPAIICHHIO (DI3UIHOT
IIPaIe3IaTHOCTI TALIEHTIB MTOPIBHSAHO 31 CTaH-
JAPTHUM aMOyJIaTOPHUM CIIOCTEPEIKEHHSIM.

OtpumaHi pe3ysIbTaTH CBIIYATH PO ITO3H-
TUBHUI BIUTMB KOMIUICKCHOI peabimiTaii Ha
MIPUXUIBHICTB JI0 JIIKYBaHHS, III0 M€ BKIIMBE
3HAYEHHS JJIS JIOBFOCTPOKOBOTO KOHTPOJIIO
CEpIIEBO-CYTMHHOTO PU3UKY Ta MPOQIIAKTHKH
MMOBTOPHHUX YCKJIaJIHCHb. BukopucTani mija-
XOJIH JIO JO3YBaHHS (PI3MYHOTO HaBaHTAKEHHS
(% HRR, % Bix mikoBoi YCC, MET ta 1mkana
Bopra) neMoHCTpYrOTh AOCTaTHIO €(PEKTHUBHICTD
JUTSL 1HIWBITyami3alii TpeHyBaJIbHOTO TMpO-
1ecy, mMpoTe iX TOYHICTH 1 BIATBOPIOBAHICTh
3aJIe)KaTh BiJI KIIIHIYHOTO CTaHy MaIli€eHTa Ta
MOTPEOYIOTh KOMOIHOBAHOTO 3aCTOCYBAHHSI.

BcraHoBIieHO, 110 MYJIBTHAMCIUILTIHAPHA
MOJIEITh Kap/iopeadimiTaliii € OuIbI pe3yabTa-
THBHOIO TIOPIBHSHO 31 CTAHIAPTHUM amOyIia-
TOPHUM CIIOCTEPEKEHHSM, OCKIJIBKH 3a0e3-
TIeYye HE JIUIIIE MOKPAIeHHs (PI3MYHMX TTOKa3-
HUKIB, a ¥ TIO3UTUBHY JIUHAMIKY TIOBEIIHKOBHX
1 MOTHMBAIIITHUX acHeKTiB JiKyBaHHsA. OTpu-
MaHi JIaHl MATBEPIKYIOTh JOIUTBHICTh BITPO-
Ba/DKCHHS 1HTEIPOBAHMX KapjiopealdiiTa-
MIMHUX TMporpaM SK CKIIaJ0BOi BTOPHHHOL
MPOQLIAKTAKH CEPIIEBO-CYIMHHUX 3aXBOPIOBAHb.

IMepcnekTHBY NOJANBIINX A0CTIIKEHb

IMopaneini gocCHiaKeHHs IOLIJIBHO 30Ce-
PEAMTH HA OIIHII JOBTOCTPOKOBOI €(CKTUB-
HOCTI MYJIbTUUCIUILTIHAPHOT Kapaiopeali-
Jitanii 3 ypaxyBaHHSM pe3ybTatiB 6- Ta 12-
MICSYHOTO CIIOCTEPEXKEHHS, SKi HE Oynu
MpeACTaBiIeHI B Mexax naHoi podotu. [lep-
CIIEKTHBHUM € TaKOXX PO3IIMPEHHS aHaIli3y
3a PaxXyHOK OIIHKH SKOCT1 YKHUTTS, YaCTOTH
CepIIEBO-CY/IMHHUX MO/ Ta ITOPIBHSAHHS BHECKY
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OKpEeMHUX KOMIIOHEHTIB peabimiTaiiiHoi mpo-
rpaMu B 3arajibHUi TeparneBTUYHUN eeKT.

Jexnapanii

KoumikT iHTepeciB BiICyTHIMH.

VYci aBTOpH Janu 3rojay Ha myOJikariio
craTTi Ha ymoBax Jinensii Creative Commons
BY-NC-SA 4.0 International License ta my6-
JIYHOTO JIOTOBOPY 3 PElaKIli€l0 Ha 00pOOKY
Ta MyOJTiKaIlito IXHIX TEPCOHATBLHUX JaHUX.
ABTOpPH PYKOITHCY 3asIBJISTFOTh, 1110 B IPOIIECI

MIITOTOBKH Ta PEIaryBaHHs I[bOTO PYKOIUCY
BOHU HE BUKOPHCTOBYBAIU KOJHUX HCTPY-
MEHTIB Y1 CEPBICIB T€HEPATHBHOIO IITYYHOTO
IHTEJICKTY JIJIsl BAKOHAHHS Oy/Ib-SIKMX 3aBJIaHb,
niepeniueHnx y TakcoHOMIT JienieryBaHHs reHe-
paruBHoro 1ryaroro intesiekty (GAIDeT, 2025).
VYci eranu po6oTH (BiJ po3p0OOKH KOHIIETIIIIT
JOCIIDKEHHST IO OCTaTOYHOTO PEIaryBaHHS)
BUKOHYBAJTHCS 0€3 3aTy4eHHSI TeHEPATUBHOTO
MITYYHOTO IHTEJIEKTY, BUKIIOYHO aBTOPAMHU.

@dinaHCYBAaHHA Ta NOASAKH
Po6oTa BuKOHaHA sIK IPUBATHA iHIIIaTHBa aBTOPiB, €3 IPaHTOBOI MIATPHUMKH Ta AEP>KaBHOI
peectpartii TemMH.

BHecok aBTOpiB
Bnecok

ABTOpH
Cepxkos O.1O. + + +
Menera K.I1. + +
Iyo M.M. +
Hpumimku:

A — xonyenyis;

B — ousaiin;

C — 36ip oanux;

D — cmamucmuyuna 06pobra ma inmepnpemayis OaHux,

E — nanucanus abo kpumuune peoazysanns cmammi;

F — cxsanenns gpinanvroi eepcii 0o nybuixayii ma 3200a Hecmu 8i0n08I0AIbHICMb 3a 6Ci ACHeKmu pobomil.
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Sierkov O.Yu., Meleha K.P., Dub M.M.

MULTIDISCIPLINARY OUTPATIENT CARDIAC REHABILITATION
SYSTEM AS AN EFFECTIVE MODEL FOR RESTORING AND MAINTAINING
CARDIOVASCULAR HEALTH

Background. Cardiovascular diseases are the leading cause of death worldwide. The effectiveness
of outpatient multidisciplinary cardiac rehabilitation in Ukraine requires evidence-based justification.

Aim. To evaluate the effectiveness of a multidisciplinary outpatient cardiac rehabilitation
model for patients with cardiovascular disease based on physical performance, hemodynamic
status, body mass index, psycho-emotional state, and treatment adherence compared with standard
outpatient follow-up.

Materials and Materials. A multidisciplinary outpatient cardiac rehabilitation model was
developed. A total of 120 patients were examined and randomized equally into a multidisciplinary
group and a control group. The multidisciplinary group received a structured cardiac rehabilitation
programme. The control group remained under standard outpatient follow-up. The following
methods for controlling exercise intensity were used: heart rate reserve, percentage of peak
heart rate, exercise intensity in metabolic equivalents, and subjective assessment of exertion using
the Borg scale. Statistical analysis was performed using Student’s t-test for group comparisons;
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data are presented as M + SD. Calculations were carried out using Statistica 8.0 (Statsoft, USA).
The study was conducted as a private initiative of the authors, without grant support or state
registration of the research topic.

Research Ethics. The study was conducted in accordance with the principles of the World Medical
Association’s Declaration of Helsinki (1964-2024) and Order N0.690 of the Ministry of Health
of Ukraine of September 23, 2009. The study protocol was approved by the Bioethics Committee
of the Uzhhorod National University. All patients provided written informed consent to participate
in the study.

Results. After 12 weeks, the multidisciplinary group achieved a statistically significant
greater increase in MET compared with the control group: from [4.3+0.6] relative units (RU)
to [6.1£0.8] RU, compared with [4.24+0.7] RU to [5.0+0.9] r.u. (p<0.001); a reduction in systolic
blood pressure: from [142+12] mmHg to [130+10] mmHg versus from [143+£11] mmHg to
[136£11] mmHg (p=0.002); reduction in anxiety on the HADS-A scale: from [10.2£3.1] points
to [6.5£2.4] points versus from [9.8+£2.9] points to [8.7£2.8] points (p<0.001) and in depression
on the HADS-D scale: from [8.7+2.7] points to [5.2+2.0] points versus from [8.4+2.8] points
to [7.6£2.4] points (p<0.001). Adherence to treatment increased to 89% in the multidisciplinary
group compared with 75% in the control group (p<0.001).

Conclusions. The results showed that cardiac rehabilitation with multidisciplinary support
and full support of the multimodal clinical model is an effective means of managing patients'
health at the outpatient observation point.

Keywords: physiotherapy and rehabilitation, myocardial infarction, personalised medicine,
cardioprotective factors, physical activity, training intensity.
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HIV INFECTION IN UKRAINE AMID FULL-SCALE WAR:
EPIDEMIOLOGICAL SITUATION, LEGAL REGULATION,
AND PROSPECTS FOR PREVENTION AND VACCINATION

Nesterenko V.G.t, Shevchenko A.S.12, Aliieva T.D.%, Vinnikov A.V.1

'Kharkiv National Medical University, Kharkiv, Ukraine
2Kharkiv Regional Institute of Public Health Services, Kharkiv, Ukraine

Background. HIV infection remains one of the most serious medical and social problems of our
time: by the end of 2025, there were 40.9 million people living with HIV worldwide, and in Ukraine
129,802 people were under medical supervision (316.6 per 100,000 population). The Ukrainian
epidemic has specific features — the dominance of the parenteral transmission route and a close link with
injecting drug use — while the full-scale war creates additional challenges for HIV prevention, diagnosis
and treatment.

Aim. To analyse the epidemiological situation of HIVV/AIDS in Ukraine in comparison with global
and European trends, to characterise the legal and regulatory framework counteracting the epidemic,
and to assess current approaches to the prevention and treatment of HIV infection under conditions
of full-scale war.

Materials and Methods. The theoretical research was carried out using bibliosemantic and compar-
ative methods, descriptive statistics, system analysis, as a private initiative of the authors, without grant
support and state registration of the topic. Data from UNAIDS, the European Centre for Disease
Prevention and Control (ECDC), and the Public Health Center of the Ministry of Health of Ukraine
for 19862024, together with relevant scientific publications, were used.

Research Ethics. The study was conducted without the participation of patients, so it did not require
the approval of the ethics committee.

Results. Five periods of development of the global and Ukrainian epidemics were identified; incidence
in Ukraine peaked in 2010-2014 (compared with the mid-1990s worldwide), attributable to the delayed
development of the epidemic among people who inject drugs. The multi-tiered legal framework was
characterised (the Constitution of Ukraine, Law No. 1972-XIl, orders of the Ministry of Health),
together with Ukraine's international obligations (UN declarations, the State Strategy until 2030,
the "95-95-95" target). Differentiated approaches to prevention for the general population, young people
("Vybir", "Programme 15", "Learning to Live Together"), and key populations (harm reduction,
pre-exposure prophylaxis) were systematised. As of February 2025, 118,444 Ukrainians living with HIV
were receiving antiretroviral therapy. Prospects for HIV vaccine development were summarised based
on studies published in 2025-2026 (MRNA platforms, DNA origami, the MVA.HIVconsvX vaccine).

Conclusions. The Ukrainian HIV/AIDS epidemic exhibits significant national specificity and
requires a differentiated preventive approach. Despite the challenges of the war, Ukraine's healthcare
system has shown resilience in ensuring access to treatment, and progress in vaccine development gives
grounds for cautious optimism about controlling the epidemic.

Keywords: health care management, social medicine, AIDS, antiretroviral therapy, pre-exposure
prophylaxis.
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Introduction

HIV (Human Immunodeficiency Virus)
infection remains one of the most serious medi-
cal and social problems of our time, posing a
threat not only to individual health but also
to the stability of society as a whole. Despite
significant progress in treatment and prevention
achieved over recent decades, the HIV/AIDS
(HIV/ Acquired ImmunoDeficiency Syndrome)
pandemic continues to affect all spheres of
life — from demography and economics to
the social structure and the healthcare system.
According to estimates by the Joint United
Nations Programme on HIVV/AIDS (UNAIDS),
by the end of 2025 there were 40.9 million
people living with HIV worldwide. During 2025,
1.2 million people were newly infected with
the virus, and 570,000 people died from
AIDS-related illnesses. Since the start of the
epidemic, a total of 83.5 million people has
been infected, and 43.2 million have died
from AIDS-related diseases [1].

Although the number of new infections has
fallen by 65% compared with the 1995 peak,
progress in reducing it has slowed. In 2025, the
number of new infections stood at 1.2 mil-
lion — virtually unchanged from the previous
year [1]. The pace of decline in new infections,
the expansion of access to treatment, and the
reduction in AIDS-related mortality are all
noticeably slowing, indicating that serious gaps
in HIV prevention remain. The situation regar-
ding global target indicators is particularly
concerning: the goal of reducing new HIV
infections to 370,000 by 2025 was not achieved.
In 2025, about 5 million people did not know
their HIV status, creating a significant risk of
further spread of infection [2].

Ukraine remains one of the European
countries with the highest prevalence of HIV

infection. As of 1 April 2026, 129,802 people
living with HIV were under medical super-
vision at healthcare facilities, corresponding
to a rate of 316.6 per 100,000 population [3].
The highest prevalence is traditionally recorded
in Dnipropetrovsk (901.2 per 100,000),
Odesa (773.4) and Mykolaiv (694.2) oblasts,
as well as in the city of Kyiv (527.2) [3]. Expert
estimates indicate that the actual number of
people living with HIV in Ukraine considerably
exceeds the officially registered figures and
reaches 377,600. This means that a substantial
proportion of infected individuals are unaware
of their status and do not receive the treatment
they need, creating additional risks for the
further spread of infection [4].

In Ukraine, the HIV/AIDS epidemic has
a number of specific features. First, it is closely
linked to injecting drug use, one of the main
routes of viral transmission in the country.
Second, the ongoing military aggression creates
additional challenges: population displacement,
destruction of medical infrastructure, and
restricted access to testing and treatment signi-
ficantly complicate the fight against the epi-
demic. As a result, 8,024 new HIV cases were
officially registered in 2025, and a total of
133,382 people with HIV were under medical
supervision as of 1 January 2026 [3]. The
decrease from 133,382 as of January 1, 2026,
to 129,802 as of April 1, 2026, is partly
attributable to the revision of the register,
migration of patients, and deaths.

HIV infection is a socially dangerous infec-
tious disease that develops as a result of
infection with the human immunodeficiency
virus. The disease is characterised by progres-
sive dysfunction of the immune, nervous,
lymphatic and other body systems. HIV is an
incurable disease with a long chronic course
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that, in the absence of effective therapy, ends
in the patient's death. The medical significance
of HIV infection is determined by several
factors. First, there is high mortality in the
absence of treatment: the disease inevitably
leads to the development of AIDS, a terminal
stage accompanied by numerous opportunistic
infections and malignancies [4]. Second, there
are considerable treatment costs: although
AntiRetroviral Therapy (ART) is effective
and allows the course of the disease to be
controlled, it requires lifelong medication
use and regular medical monitoring. Globally,
32.1 million people were receiving antiretro-
viral therapy in 2025, although this is still
below the target figure [1].

In addition, HIV infection places an extra
burden on the healthcare system owing to the
need for continuous monitoring of patients
and the prevention and treatment of comor-
bidities. In Ukraine, despite an increase in
the volume of HIV testing (up 8.8% in the
first quarter of 2026 compared with the same
period of 2025), the number of newly identified
HIV-positive individuals is gradually declining,
which may indicate either an improving
situation or problems with access to testing
in certain regions [5].

HIV infection is a socially dangerous disease
that ranks among the five diseases claiming
millions of human lives. Its social significance
extends far beyond purely medical aspects
and encompasses a wide range of societal
problems. The HIV/AIDS epidemic has a serious
impact on the demographic situation: the disease
mainly affects people of working age, leading
to a loss of the productive population and a
growing number of orphans and elderly people
who have lost their children. This creates an
additional burden on the social sphere and the
pension system. The economic consequences
of the epidemic are extremely significant.
According to World Bank estimates, the eco-
nomic losses society incurs because of the
HIV/AIDS epidemic can be substantial and can
affect the size of the workforce. These losses
include both direct costs of treatment and social
support for patients, and indirect costs through
reduced labour productivity, loss of skilled

personnel and reduced tax revenues. The HIV
epidemic also has a negative impact on both
the formal and informal labour sectors [6].
HIV infection is accompanied by stigma-
tisation and discrimination against people
living with HIV. Social isolation, loss of employ-
ment, and the breakdown of family relation-
ships are just some of the social consequences
faced by HIV-positive people. In Ukraine, as
in many other countries, overcoming stigma
remains an important task, since fear of discri-
mination often becomes a barrier to testing
and seeking medical care. The HIV/AIDS
epidemic undermines social stability.
HIV/AIDS remains one of the most pressing
medical and social problems of our time, both
globally and in Ukraine. Despite significant
progress in treatment and prevention, the rate of
decline in new infections is slowing, and access
to treatment remains uneven. In Ukraine, the
situation is compounded by the war, which
creates additional obstacles to testing, treatment
and social support for people living with HIV.
Overcoming the epidemic requires a compre-
hensive approach combining medical, social
and economic measures, together with active
work to overcome stigma and discrimination.
Aim and Objectives
The aim of the study was to analyse the
epidemiological situation of HIV/AIDS in
Ukraine in comparison with global and
European trends, to characterise the system
of legal and regulatory counteraction to the
epidemic, and to assess current approaches
to the prevention and treatment of HIV infec-
tion under the conditions of full-scale war.
To achieve this aim, the following research
objectives were defined: 1) to analyse the
dynamics of HIV incidence and AIDS mortality
worldwide, in the WHO European Region
and in Ukraine for 1986-2024, and to identify
the main periods of the pandemic's development;
2) to characterise the legal and regulatory frame-
work counteracting HIV/AIDS in Ukraine and
the state's international obligations in this field;
3) to systematise current approaches to the
differentiated prevention of HIV infection for
different target population groups; 4) to assess
the state of antiretroviral therapy provision for
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people living with HIV in Ukraine; 5) to sum-
marise the prospects for HIV vaccine develop-
ment based on the findings of studies pub-
lished in 2025-2026; 6) to analyse the impact
of the full-scale war on the system counteracting
HIV/AIDS in Ukraine.

Materials and Methods

To analyse the epidemiological situation
of HIV/AIDS in Ukraine, the WHO European
Region and worldwide, data from UNAIDS,
the European Centre for Disease Prevention
and Control (ECDC), the Public Health Center
of the Ministry of Health of Ukraine, and rele-
vant scientific publications were used. A com-
plete table of annual HIV incidence and AIDS
mortality indicators worldwide, in the WHO
European Region and in Ukraine for 19862024
is provided in the article's appendix (FAIR data).

Results and Discussion

Periodization of the HIVV/AIDS pandemic

According to UNAIDS [1; 2], ECDC [5; 7;
10; 13-16] and the Public Health Center of the
Ministry of Health of Ukraine [3; 8; 9; 11; 12],
the HIV/AIDS epidemic can be divided into
several clearly defined periods, each with its
own characteristic features both globally and
in individual regions, including Ukraine.

The first period covers 1981-1986 and
marks the beginning of the epidemic. During
this time, isolated cases were recorded world-
wide, and by 1986 the number of new cases
had reached 420 thousand [1]. No cases were
recorded in the WHO European Region or in
Ukraine before 1987 [7; 8]. This stage was
characterised by the epidemic only beginning
to develop, concentrated mainly in the United
States and African countries [1].

The second period, lasting from 1987 to
1994, was the epidemic's formative stage.
Global figures rose sharply from 610 thousand
new cases in 1987 to 3.1 million in 1994 [1; 3].
The European region also saw significant
growth: from 5.4 thousand diagnoses in 1987
to 26.8 thousand in 1994 [2; 7]. In Ukraine,
however, the epidemic had not yet become
widespread, with the number of cases ranging
from 6 in 1987 to 44 in 1994 [8]. This period
was marked by the global spread of the virus
and the appearance of the first cases in Europe.

The third period, spanning 1995-2004, was
the peak of the global epidemic. It was during
this time that maximum figures were recorded:
in 1996 the number of new cases worldwide
reached 3.3 million, and AIDS mortality
peaked in 2004 at 1.95 million cases [3; 9].
European data for this period also show peak
values, including 46,573 cases in 1997 [10].
The most dramatic changes occurred in Ukraine,
where the epidemic exploded: the number of
new cases rose from 1,499 in 1995 to 12,494
in 2004 [8]. This surge, beginning in 1995,
was linked to the onset of the epidemic
among people who inject drugs.

The fourth period (2005-2013) was char-
acterised by stabilisation and the beginning
of a decline in global figures. Worldwide, there
was a gradual decrease in new cases from
2.4 million in 2005 to 1.9 million in 2013 [3].
In Ukraine, this period was marked by a peak
in incidence in 2008 (18,963 cases), with a
further rise to 21,631 cases in 2013 [13]. The
widespread introduction of antiretroviral
therapy made it possible to substantially
reduce mortality, although incidence rates in
Ukraine remained high.

The fifth, current period, lasting from 2014
to 2024, shows divergent trends. Globally,
figures continue to decline, reaching 1.3 million
new cases in 2022—-2024, with mortality at
580-630 thousand cases [3; 9]. In the WHO
European Region, the number of new diag-
noses rose from 142.1 thousand in 2014 to 160.5
thousand in 2016, before falling to 105,922
in 2024 [5; 15]. In Ukraine, the situation
remains unstable: figures range from 19,120
in 2014 to 21,631 in 2013, with a further decline
to 10,038 in 2024 [13]. This instability is
explained by the impact of the war and the
COVID-19 pandemic, which complicated
access to testing and treatment.

The specific features of the epidemic in
Ukraine deserve particular attention. Whereas
only isolated cases were recorded in 1987-1994,
a sharp jump in incidence occurred from 1995,
marking the beginning of a large-scale epi-
demic among people who inject drugs [8].
Incidence in Ukraine peaked in 2008, when
18,963 new cases were registered, but by 2013
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this figure had reached 21,631 cases — the
highest value for the entire observation period [13].
In 2022-2024, a decline in registration of
new cases is observed (to 10,038 in 2024),
largely due to the war, which led to incomplete
testing coverage and significant population
migration [12]. This creates new challenges
for Ukraine's healthcare system in the diagnosis,
treatment and prevention of HIV infection.
These data show that Ukraine has moved
from isolated cases to becoming one of the most
affected countries in Europe, and is now,
because of the war, facing new challenges in
diagnosis and treatment [3; 8; 12; 13].
Aggregated data by five-year periods
(Table 1) make it possible to illustrate
general trends and compare the intensity of
the epidemic across different periods.
These data indicate that the global
HIV/AIDS epidemic peaked in the mid-1990s,
after which a gradual but steady decline in
incidence and mortality began [1]. This was
made possible by the widespread introduc-
tion of antiretroviral therapy, the expansion
of prevention programmes, and increased
public awareness. At the same time, the pace
of decline in incidence has slowed in recent
years, and the UNAIDS 2025 targets were not
achieved [2]. The WHO European Region
showed a somewhat different dynamic: the

peak in new diagnoses occurred in 2016
(160.5 thousand), after which a decline
began [5; 15]. This is linked to intensified
testing and improved epidemiological
surveillance systems in the region’s countries.
The situation in Ukraine differs sub-
stantially from global and European trends.
Whereas the epidemic peaked worldwide
and in Europe in the 1990s, Ukraine's highest
incidence rates were recorded in 2010-2014
(average of 20,638 cases per year) [13]. This
indicates that the Ukrainian epidemic devel-
oped with a certain delay relative to global
processes, explained by the specific features
of the country's socio-economic development
in the post-transition period. From 1995 onward,
Ukraine experienced a sharp jump in incidence
linked to the epidemic among people who inject
drugs [8]. Unlike most European countries,
where heterosexual transmission predominates,
Ukraine is dominated by the parenteral route
associated with injecting drug use, which
determines the specific nature of preventive
measures. In 2022-2024, a decline in regis-
tration of new cases is observed, largely due
to the war: mass population migration,
destruction of medical infrastructure, and
restricted access to testing and treatment
have led to incomplete case reporting rather
than a genuine decline in incidence [12].

Table. Averaged five-year indicators of HIV Incidence and AIDS Mortality

Worldwide WHO European Region Ukraine
Period, years ™ New HiIV AIDS New HIV AIDS New HIV AIDS
cases deaths diagnoses deaths cases deaths
1986-1989 775,000 247,500 7,050 2,538 19 0
1990-1994 2,420,000 924,000 21,860 12,380 43 3
1995-1999 3,160,000 1,700,000 35,640 12,460 6,055 116
2000-2004 2,620,000 1,930,000 79,600 9,640 8,899 925
2005-2009 2,240,000 1,750,000 107,000 15,120 17,271 2,434
2010-2014 1,980,000 1,220,000 131,460 17,180 20,638 3,390
2015-2019 1,760,000 816,000 15,720 15,100 16,705 3,229
2020-2024 1,360,000 610,000 112,661 11,720 12,968 2,042

Note. All values were calculated as the arithmetic mean for the respective period. Rounding was performed

to the nearest whole number.
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Legal and regulatory framework coun-
teracting HIV/AIDS in Ukraine

The legal and regulatory framework for
counteracting the spread of HIV infection in
Ukraine is multi-tiered and encompasses the
Constitution of Ukraine, laws of Ukraine, and
subordinate legal acts (Presidential decrees,
resolutions of the Cabinet of Ministers of
Ukraine, orders of the Ministry of Health
of Ukraine, and decisions of local authorities).
This system defines the legal, organisational
and economic foundations of prevention,
diagnosis, treatment, care and social protection
for people living with HIV, and regulates the
activities of healthcare institutions, civil-society
organisations and other entities involved in
counteracting the epidemic.

The Constitution of Ukraine is the funda-
mental document enshrining citizens' basic
rights in the field of healthcare. Article 49 of
the Constitution guarantees everyone's right
to healthcare, medical assistance and medical
insurance, ensured through state funding of
relevant socio-economic, medical-sanitary and
health-preventive programmes. This right is
foundational for ensuring access to HIV pre-
vention, diagnosis and treatment. Article 28
of the Constitution, which guarantees the
right to respect for one's dignity, is important
for prohibiting discrimination and stigmati-
sation of people living with HIV. In addition,
Article 24 of the Constitution proclaims the
equality of citizens' rights and freedoms
regardless of health status, which is the legal
basis for non-discriminatory treatment of
HIV-positive people in all spheres of life.

The Fundamentals of Ukrainian Legislation
on Healthcare (Law No. 2801-XII of Novem-
ber 19, 1992) define the legal, organisational,
economic and social foundations of healthcare
in Ukraine. This law is the basic act for all
specialised legal instruments in the field
of healthcare, including counteraction to
HIV/AIDS. Under Article 43 of this law, the
state ensures the sanitary-epidemiological
wellbeing of the population, which includes
the prevention of infectious diseases, including
HIV infection. Article 6 of the law establishes
citizens' right to freely choose their doctor

and healthcare facility, which is important
for ensuring access to specialised care. The
law also establishes the state's obligation to
ensure disease prevention, timely diagnosis
and effective treatment, which is key to
implementing state policy in counteracting
HIV/AIDS [18].

The central document in the field of coun-
teracting HIV/AIDS is the Law of Ukraine
"On Counteracting the spread of diseases
caused by the human immunodeficiency virus
(HIV) and the legal and social protection of
people living with HIV" (No0.1972-XII of
December 12, 1991). This law establishes
the legal, organisational and economic foun-
dations for counteracting the spread of HIV
infection, guarantees the rights of people living
with HIV, and defines the social protection
of this population category. The law consists
of four sections covering a broad range of issues
related to counteracting the epidemic [19].

Section | of the law ("General Provisions™)
defines the scope of the law, basic terms and
concepts, and the principles of state policy
in counteracting HIV/AIDS. Key principles
include: the priority of preventive measures,
voluntary HIV testing, confidentiality of health
information, non-discrimination against people
living with HIV, and the accessibility and
free provision of medical care. The law defines
such basic terms as "HIV infection”, "AIDS",
"antiretroviral therapy", "HIV prevention”,
"people living with HIV", and "groups at
increased risk of HIV infection”. This termi-
nology forms the basis for all subordinate
legal acts in this field and ensures a uniform
understanding of key concepts in law-
enforcement practice.

Section Il of the law ("Rights and Obliga-
tions of People Living with HIV") is key to
understanding the guarantees provided by
the state. Article 17 of this law establishes that
Ukrainian citizens infected with HIV and those
with AIDS enjoy all the rights and freedoms
provided for by the Constitution and laws of
Ukraine. The state guarantees social protection
for people infected with HIV, those with AIDS,
and members of their families. The basic
rights enshrined in the law include: the right
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to unhindered access to information about one's
health status held by healthcare institutions;
the right to medical care and treatment, including
antiretroviral therapy; the right to social pro-
tection and support; and the right to work,
education and other social benefits without
discrimination. Article 12 of the law defines
the obligations of people living with HIV: they
are required to take measures to prevent the
spread of HIV infection and to undergo medical
examination and treatment. Importantly, the law
provides for criminal liability for knowingly
exposing another person to the risk of HIV
infection, which is an important mechanism
for protecting society. At the same time, the law
protects the rights of HIV-positive people
against discrimination and against the disclosure
of information about their health status without
their consent.

Section Il of the law ("Counteracting the
Spread of HIV Infection™) regulates HIV
prevention issues. It establishes the legal basis
for mandatory and voluntary HIV testing,
defines the categories of persons subject to
mandatory testing (donors, pregnant women,
healthcare workers in cases of occupational
risk), and regulates measures to prevent mother-
to-child transmission of HIV, ensure the safety
of donor blood and its components, and prevent
HIV infection in healthcare facilities and among
healthcare workers. The law also provides
for educational work among the population,
especially among young people and high-risk
groups, aimed at forming safe behaviour and
reducing the risk of infection.

Section 1V of the law ("Social Protection of
People Living with HIV") establishes guarantees
of social protection, including pension provi-
sion and social payments, benefits and com-
pensation, and the provision of medicines and
medical devices. The law provides that HIV-
infected persons are guaranteed free provision of
antiretroviral drugs from the state budget, as well
as social support in the event of loss of working
capacity or disability. In addition, the law
defines mechanisms for the social adaptation
and reintegration of people living with HIV
into society, in particular through promoting
their employment and professional retraining.

To implement the relevant law, the Ministry
of Health of Ukraine issues numerous orders
that detail the mechanisms for implementing
legal norms. Order of the Ministry of Health
of Ukraine N0.1465 of August 15, 2023, "On
Amending the Standards of Medical Care "HIV
Infection”, approves the Standard of Medical
Care "HIV Infection", which defines the scope
and quality of medical care to be provided to
people with HIV infection at all stages of
treatment. The Standard consists of five sec-
tions — prevention of the spread of HIV infec-
tion, diagnosis, treatment, care and support —
and establishes clear algorithms of action for
healthcare workers [20]. Order of the Ministry
of Health of Ukraine No.2103 of December 16,
2024, "On approval of the procedure for emer-
gency post-exposure prophylaxis for workers
who conduct HIV testing or provide medical
care", regulates the mechanism for protecting
healthcare workers from occupational HIV
infection. This procedure defines the algorithm
of action for medical personnel in the event
of potential contact with HIV-positive bio-
logical material, including the timing and
scope of post-exposure prophylaxis [21].

Order of the Ministry of Health of Ukraine
No0.288 of February 20, 2024, "On approval
of the procedure for providing HIV prevention
services among representatives of certain key
groups at risk of HIV infection", is aimed at
HIV prevention among the most vulnerable
population groups. This order defines the list
of key groups, which include people who inject
drugs, sex workers, and men who have sex
with men, and establishes the scope and content
of preventive services for these groups [22].

Order of the Ministry of Health of Ukraine
No.140 of January 26, 2024 "On approval of
the procedure for providing care and support
services for people living with HIV*", defines
the mechanisms for providing care and support
services. The same order repealed the previous
Order of the Ministry of Health of Ukraine
No0.1607 of July 12, 2019, which had regulated
this matter [23].

In addition, other legal acts are in force,
including the State strategy for combating
HIV/AIDS, tuberculosis and viral hepatitis
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until 2030. The Strategy provides for the estab-
lishment and operation of effective, innova-
tive systems of prevention, treatment, care
and support, and defines key performance
indicators and targets. Numerous resolutions
of the Cabinet of Ministers of Ukraine,
which define financing mechanisms and the
organisational basis for implementing state
policy in this field, are also in force [24].

International standards and Ukraine's
obligations in counteracting HIV/AIDS

International cooperation is an integral part
of Ukraine's state policy in counteracting
HIV/AIDS. As a member of the United
Nations and a party to numerous international
agreements, Ukraine has undertaken a range
of commitments to implement global standards
for combating the epidemic, to harmonise
national legislation with international norms,
and to guarantee the rights of people living
with HIV. These commitments encompass
UN political declarations, participation in global
initiatives, cooperation with international
financial institutions, and compliance with
the recommendations of specialised UN agen-
cies, in particular the Joint United Nations
Programme on HIV/AIDS (UNAIDS) and
the World Health Organization (WHO).

In June 2001, the UN General Assembly
held a special session on HIV/AIDS, at which
the Declaration of Commitment on HIVV/AIDS
(Resolution S-26/2) was adopted [25]. This
document became the first global political
commitment to recognise HIV/AIDS as one
of the most serious threats to humanity and
initiated a systematic mobilisation of inter-
national efforts [25]. The Declaration called
on all UN member states to develop and imple-
ment national strategies for combating the
epidemic, to ensure access to prevention,
treatment, care and support, and to protect
the rights of people living with HIV [25].
Ukraine, as a UN member state, supported this
Declaration and undertook the corresponding
commitments. In 2008, Ukraine prepared a
National Report on the Implementation of the
Declaration of Commitment on HIVV/AIDS for
the period January 2006 — December 2007.
This report became the most systematic

analysis of national HIV/AIDS counteraction
measures ever prepared by Ukraine. It noted
significant national achievements, including
universal access to HIV testing for all pregnant
women, coverage of over 92% of HIV-infected
pregnant women with antiretroviral drugs to
reduce the risk of mother-to-child transmission,
and the expansion of ART coverage among
HIV-infected people [26].

In 2016, pursuant to UN General Assembly
resolution 70/266, a High-Level Meeting on
HIV/AIDS was held, at which a Political
Declaration was unanimously adopted to
continue the fight against HIV/AIDS on a fast
track. This document included a list of specific,
time-bound measures and goals to be achieved
by 2020 in order to eliminate the HIV/AIDS
epidemic as a public-health threat by 2030.
UN member states, by an overwhelming
majority, supported the new Political Decla-
ration on HIV/AIDS, reaffirming the global
commitment to ending AIDS. Ukraine, like
other member states, adopted this Political
Declaration, which obligated all participating
countries to make every necessary effort to
achieve the stated goals [27].

In June 2021, the UN General Assembly
adopted a new resolution, the "Political Decla-
ration on HIV and AIDS: Ending Inequalities
and Getting on Track to End AIDS by 2030".
This document defines the global HIV response
for the next five years, setting new prevention
and treatment goals informed by lessons learned
during the previous stage of the fight against
the epidemic. The Declaration emphasises the
need to overcome inequality in access to HIV
prevention, diagnosis and treatment services,
particularly among the most vulnerable popula-
tion groups, and the importance of involving
civil society in the decision-making process [28].

The strategic document defining Ukraine's
near-term commitments is the State Strategy
for Combating HIV/AIDS, Tuberculosis and
Viral Hepatitis until 2030, approved by Order
of the Cabinet of Ministers of Ukraine No.
1415-r of 27 November 2019. The Strategy
provides for the establishment and operation of
effective, innovative, flexible systems for deli-
vering quality and accessible HIV prevention,
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diagnosis and treatment services, as well as
care and support systems for people living
with HIV. It also defines key performance
indicators and targets, including an 80% reduc-
tion in incidence and a 90% reduction in mor-
tality. Implementation of the State Strategy by
2030 is aimed at achieving key targets: coverage
of 90% of high-HIV-risk population groups
with comprehensive preventive services; 90% of
people living with HIV knowing their status; and
coverage with antiretroviral therapy and viral
suppression at 95%, which will help reduce mor-
tality from AIDS-related diseases by 90% [24].
These indicators represent the national embodi-
ment of the global UNAIDS "95-95-95" target:
95% of people living with HIV know their
status; of these, 95% receive antiretroviral
therapy; and 95% of those receiving therapy
have an undetectable viral load [1]. Three-year
operational action plans are approved to imple-
ment the Strategy. In particular, Order of the
Cabinet of Ministers of Ukraine No. 564-r of
18 June 2024 approved the Operational Plan
of Measures for implementing the State Strategy
for Combating HIV/AIDS, Tuberculosis and
Viral Hepatitis in 2024-2026 [29].

HIV prevention: a differentiated approach

HIV prevention is a key direction of state
policy in counteracting the epidemic. It must
be differentiated according to the target group,
since infection risks and the need for preventive
measures differ substantially across different
population categories.

Prevention for the general population

For the vast majority of people who do not
belong to risk groups, prevention is based on
informing them about routes of HIV trans-
mission, forming safe behaviour, promoting
condom use, and regular testing. Educational
work in schools, workplaces and the media
play an important role. The State Strategy until
2030 provides for 90% of people living with
HIV to be aware of their status, which requires
a substantial expansion of access to testing [24].

Prevention for young people

Young people, especially senior secondary
school pupils and university students, belong
to a high-risk group owing to high sexual activity,
experimentation with psychoactive substances,

and insufficient awareness of HIV transmission
routes. Studies show that student awareness
of HIV transmission routes rose from 30.5%
in 2004-2007 to 43.2% in 2019-2022, while
awareness of treatment options (from 29.6%
to 20.1%) and of the absence of a vaccine
(from 39.4% to 29.6%) declined over the
same period [30]. This points to insufficient
coverage of these topics in educational prog-
rammes and declining trust in information amid
informational chaos. Conducting preventive
campaigns in educational institutions has been
complicated by distance learning, yet the
educational environment remains the optimal
setting for forming safe behavior among
young people [31].

One of the most widespread prevention
programmes in general education institutions
isthe "Vybir" (Choice) programme, implemented
in many regions of Ukraine. This programme is
aimed at preventing drug addiction, HIV/AIDS
and juvenile delinquency among adolescents,
and is based on successful international and
national experience [32]. In Chernihiv, the
"Vybir" programme began in 2010 in three
schools and subsequently expanded to 11 schools
in the city, a school in Berezne, and three
schools in Odesa. The programme delivers
scientifically developed 10-hour lessons for
8th-grade pupils, taught by university students
and cadets [33].

Another effective technology for preventive
work with adolescents is "Programme 15",
implemented with the support of the Protestant
Agency for Diakonia and Development — Bread
for the World (Germany). This programme
is @ modern technology of group work with
adolescents and their parents, aimed at creating
conditions for improving quality of life and
preventing the spread of HIV infection, STIs,
alcoholism and drug addiction. A distinctive
feature of "Programme 15" is the separation of
participants by sex and age, which makes
preventive work accessible even in commu-
nities where religious or cultural traditions
do not permit joint discussion of certain topics.
The programme involves engaging the people
significant to the adolescent — family, friends,
teachers and the community as a whole —
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since school and family are the two most
important institutions shaping an adequate
and healthy behavioral model. "Programme 15"
has been successfully implemented in Lutsk,
Cherkasy and Kaniv [35].

A significant role in HIV prevention within
the educational environment is played by the
"Learning to Live Together" project, imple-
mented in Ukraine since November 2015 with
the support of the European Union and the
United Nations Children's Fund (UNICEF) [36].
This project is aimed at developing pupils'
social skills and forming value orientations
that contribute to HIV prevention and coun-
teracting discrimination [36]. In Kirovohrad
oblast, designated as the pilot region for imple-
menting the "Learning to Live Together" project
until 2025, the teaching load in the areas of
"Health, Safety and Wellbeing" has been
increased [37]. All educational institutions in
the oblast are actively involved in preventive
activities carried out in partnership with inter-
national and civil-society organisations —
UNICEF, the Ukrainian Red Cross Society,
the "New Generation™ and "Return to Life"
foundations, the HOPE project, and the
oblast's medical institutions [37].

Prevention for key populations

Key population groups (people who inject
drugs, sex workers, men who have sex with
men) have a significantly higher risk of HIV
infection compared with the general population.
These groups require specialised prevention
programmes that include:

Harm reduction programmes — opioid
substitution therapy and needle-exchange
programmes, which reduce the risk of HIV
transmission through injecting drug use. Order
of the Ministry of Health of Ukraine No0.288
of February 20, 2024, regulates the provision
of preventive services for key populations,
defining the list of such groups and the scope
of services [22].

Pre-exposure prophylaxis (PrEP) — the use
of antiretroviral drugs by people at high risk
of infection to prevent HIV transmission.
The updated Standard of Medical Care "HIV
Infection™ (Order of the Ministry of Health
No. 916 of 3 June 2025) introduces an injectable

form of pre-exposure prophylaxis (PrEP) as
a convenient alternative to oral forms [38].
According to the Public Health Center, PrEP
is provided free of charge in Ukraine, and
clinical studies confirm that, when used
regularly and correctly, it significantly
reduces the risk of HIV infection [39].

Regular testing and counselling — ensuring
access to rapid and confidential HIV testing,
together with counselling on risk reduction.

Treatment of HIV infection: antiretroviral
therapy

For individuals living with HIV, the cor-
nerstone of treatment is ART — a lifelong
regimen of combined drugs that inhibits viral
replication. This allows immune function to be
restored, halts progression to AIDS, and greatly
enhances both the quality and length of life.
Furthermore, ART serves as a powerful pre-
vention tool: when viral load is suppressed to
undetectable levels, the chance of transmitting
the virus is effectively zero —a principle known
as "undetectable equals untransmittable."

In Ukraine, ART is free of charge for all
patients who need it, in accordance with Law
of Ukraine N0.1972-XI11 [19]. As of February
2025, 118,444 Ukrainian people living with
HIV in government-controlled territories were
receiving ART, of whom 93,893 (79%) were
on the TLD regimen (tenofovir disoproxil,
lamivudine and dolutegravir) [40]. The updated
Standard of Medical Care "HIV Infection™
(Order of the Ministry of Health N0.916 of
June 3, 2025) updates ART regimens in line with
current international recommendations [38].

Prospects for HIV vaccine development

To date, no HIV vaccine exists. No candi-
date vaccine has demonstrated consistent
efficacy, and none has been approved for use
outside clinical trials [41; 42].

At the same time, 2025 have been a year
of unprecedented progress in research that has
brought science closer to creating an effec-
tive vaccine.

The key breakthrough: proof of concept
in humans

In May 2025, an international team of scien-
tists led by IAVI and Scripps Research pub-
lished the results of two Phase 1 clinical trials
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involving nearly 80 participants from North
America and Africa. For the first time, it was
demonstrated that a step-wise vaccination
strategy can successfully prime the early
immune responses required to generate broadly
neutralising antibodies. One of the trials used
MRNA technology — similar to that used in
COVID-19 vaccines — which made it possible
to accelerate production and testing [42].

A study Guenaga J. et al. (2025) [43]
demonstrated that vaccination based on HIV
Env proteins covalently linked to liposomes
elicited broadly neutralising antibodies in all
immunised monkeys. In 2025, the first-in-human
phase 1 trial (HIV-CORE 005.2) demonstrated
that MVVA-vectored HIVVconsvX vaccines are
safe and well tolerated, with most adverse
effects being mild to moderate [41].

New technological approaches

Researchers from the Massachusetts Insti-
tute of Technology and Scripps Research have
developed a virus-like particle vaccine with
a DNA scaffold that generates significantly
more B-cell precursors capable of evolving
to produce broadly neutralising antibodies.
In preclinical studies, this DNA platform elicited
threefold more antigen-specific germinal centre
B cells compared with a clinical-stage protein
nanoparticle vaccine presenting the same
antigen [44]. In October 2025, researchers at
the Ragon Institute and Scripps/IAVI showed
that a single mMRNA vaccine can simultane-
ously prime naive cells for four different anti-
body targets on the HIV envelope protein [45].

Thus, although a vaccine has not yet been
created, the current stage of research has brought
science unprecedentedly close to this goal, and
many experts believe that an effective vaccine
may be developed in the coming years.

Discussion

The analysis of the HIV/AIDS epidemio-
logical situation in Ukraine, compared with
global and European trends, reveals a number
of patterns of importance for understanding
the course of the epidemic and developing
effective counteraction mechanisms. The fin-
dings are consistent with data from other
researchers and, at the same time, highlight
the unique features of the Ukrainian epidemic,

shaped by historical, socio-economic and
political factors.

Epidemiological features and periodiza-
tion of the pandemic in Ukraine

The five periods of HIV/AIDS epidemic
development in Ukraine identified in this
work reflect both global trends and national
specificity. As noted even in early studies,
the Ukrainian epidemic developed with a certain
delay compared with Western European coun-
tries and the USA, explained by the specific
features of the country’s socio-economic develop-
ment in the post-transition period [46]. The
sharp jump in incidence from 1995, which
marked the beginning of the third period, was
linked to the epidemic among people who inject
drugs, which became a characteristic feature
of the Ukrainian epidemic process [47]. This
is confirmed by studies indicating the domi-
nance of the parenteral transmission route in
Ukraine, unlike most European countries, where
the heterosexual route predominates [8].

The situation in Ukraine differs substan-
tially from global and European trends.
While the epidemic peaked worldwide and
in Europe in the 1990s, Ukraine's highest inci-
dence rates were recorded in 2010-2014 [8].
This indicates that the Ukrainian epidemic
peaked considerably later, explained both by
the specific features of socio-economic develop-
ment and by the later start of large-scale
antiretroviral therapy rollout. An important
feature of the Ukrainian epidemic, confirmed
by recent molecular-epidemiological studies,
is the dominance of human immunodeficiency
virus type 1 (HIV-1) sub-subtype A6, which
is common in Eastern European countries,
including Russia and Ukraine [48]. Studies
of HIV-1 A6 phylodynamics in Poland showed
that migration flows from Ukraine signifi-
cantly influence the spread of this variant in
Europe. It was established that after the war
began, the contribution of Ukrainian-born
individuals to viral circulation in Poland rose
to 30.2%, and 334 separate A6 introductions
were additionally identified that likely entered
Poland from other countries [49]. These data
indicate the significant impact of migration
processes on the epidemiological situation in
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the region and underscore the need to
strengthen epidemiological surveillance and
preventive measures in recipient countries.

Impact of the war on the HIV/AIDS
counteraction system

The full-scale war in Ukraine has created
unprecedented challenges for the HIV/AIDS
counteraction system, confirmed by a number
of studies [50-52]. The war has caused not
only the destruction of medical infrastructure
and mass population displacement, but has
also significantly affected the psycho-emotional
state of healthcare workers and patients. A
qualitative study conducted among healthcare
workers in Donetsk oblast showed that most
of them experienced stress and threats to their
emotional wellbeing, and were forced to use
online consultations, encrypted mobile com-
munication and multi-month drug prescrip-
tions to maintain continuity of ART and pre-
exposure prophylaxis services [51]. These
findings are consistent with the results of our
study, which demonstrated the high adapta-
bility of Ukraine's healthcare system to
extreme conditions.

Mass population migration caused by the war
has created additional challenges for ensuring
treatment continuity. According to a study on
providing care to people with HIV migrating
from Ukraine, forced migration required urgent
and targeted measures to ensure unimpeded
access to medical care and the supply of
antiretroviral drugs in neighbouring and other
countries [53]. Studies in Slovakia showed
that Ukrainian refugees with HIV have a high
level of adherence to antiretroviral therapy,
with viral suppression rates reaching [91.3—
94.1]1% [52; 54]. At the same time, as the
authors note, problems remain with late
diagnosis, access to medicines not registered
in recipient countries, and the diagnosis and
treatment of comorbidities, in particular
tuberculosis and hepatitis C [53].

A comparative study of epidemiological
characteristics and mental health between
Ukrainian HIV-positive displaced persons
and local patients in Slovakia showed that
Ukrainian patients achieve comparable bio-
medical outcomes but have a higher level of

depressive symptoms, especially among women.
This underscores the importance of integrating
gender-sensitive mental-health screening and
psychosocial support into routine HIV care
for displaced population groups [54].

Accessibility of treatment and prevention

Despite the significant challenges caused
by the war, Ukraine has demonstrated high
resilience in ensuring access to antiretroviral
therapy. A study conducted within the Global
Fund programme showed that access to HIV
treatment in Ukraine under wartime condi-
tions depends on patients' place of residence,
requiring further adaptation of services to
the needs of the displaced population [50].
Our results indicate that rapid restructuring
of logistics chains and the introduction of
multi-month drug dispensing made it possible
to ensure treatment continuity for the vast
majority of patients.

Ukraine's pre-exposure prophylaxis (PrEP)
programme has also proven resilient despite
the war. A study conducted in 2024 showed
that a total of 2,033 clients started PrEP at 40
facilities in 11 oblasts of Ukraine between
October 2020 and February 2022. Overall
three-month persistence was 52.3% and was
lowest among men who have sex with
men (46.7%) and sex workers (25.9%) [55].
A further study conducted during the war
(October 2022 — September 2023) showed
that 4,537 clients started daily PrEP, with
six-month persistence at 37.3%. It was lower
among men who have sex with men (28.6%),
young people aged 18-25 (17.2%), and resi-
dents of frontline territories (15.6%) [56].
These data indicate the need to strengthen
support for PrEP adherence among young
people and residents of frontline areas, con-
sistent with the conclusions of our study.

Prevention among young people and key
populations

Our findings on the importance of pre-
ventive work in the educational environment
are consistent with studies emphasising the
need to implement specialised educational
programmes for young people. As the authors
note, early sex education and the formation
of a healthy lifestyle are critically important
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for preventing risky behaviour among ado-
lescents and young people [57; 58]. A study
of the educational aspects of HIV/AIDS pre-
vention in non-medical higher education in
Ukraine showed that students of non-medical
institutions often have a lower level of
awareness compared with medical students,
which requires strengthening preventive
work precisely in these institutions [57].

Key population groups require specialised
prevention programmes, including harm
reduction programmes, pre-exposure prophy-
laxis, and regular testing. As researchers note,
civil-society organisations working in harm
reduction play a key role in ensuring access
to services for the most vulnerable groups,
especially under wartime conditions [59; 60].
Social support within drug rehabilitation
programmes, which includes psychosocial
assistance and engagement with harm reduc-
tion programmes, is an effective tool for
reducing the risk of HIV infection among
people who inject drugs [59].

Vaccination prospects

Despite the absence of an effective HIV
vaccine, recent advances in candidate vaccine
development give grounds for optimism.
Studies published in 2025 indicate signifi-
cant progress in this direction. In particular,
it has been demonstrated that a step-wise
vaccination strategy can successfully prime
the early immune responses required to gene-
rate broadly neutralising antibodies [42].
Studies in monkeys showed that vaccination
based on HIV Env proteins covalently linked
to liposomes elicited broadly neutralising
antibodies in all immunised animals [43].
New technological approaches, including
the use of DNA origami, make it possible to
significantly increase vaccine immuno-
genicity [44]. In addition, clinical trials of
the MVA.HIVconsvX vaccine have shown
it to be safe and well tolerated in people
living with HIV, opening new possibilities
for therapeutic vaccination [41]. These
achievements give grounds to hope that an
effective vaccine may be developed in the
coming years, which would fundamentally
change approaches to HIV prevention.

Conclusions

1. The analysis of long-term data reveals a
clear periodization of the HIV/AIDS pandemic:
the initial stage (1981-1986), the formative
stage of the epidemic (1987-1994), the peak
of the global epidemic (1995-2004), stabili-
sation and the beginning of decline (2005—
2013), and the current period (2014-2024)
with divergent trends. The epidemic in Ukraine
developed with a certain delay relative to
global processes: the highest incidence rates
were recorded in 2010-2014. The dominance
of the parenteral transmission route associated
with injecting drug use determines the spe-
cific nature of preventive measures in Ukraine.

2. The legal and regulatory framework for
counteracting HIV/AIDS in Ukraine is multi-
tiered and systematic, encompassing consti-
tutional guarantees, specialised legislation,
and subordinate acts detailing the mechanisms
of prevention, diagnosis, treatment and social
protection. At the same time, problems in the
effective implementation of these acts under
martial law have been identified, requiring further
harmonisation with international standards
and stronger oversight of patients' rights.

3. Ukraine is fulfilling its international
obligations in counteracting HIV/AIDS, par-
ticipating in global initiatives (Fast-Track
Cities) and cooperating with UNAIDS, WHO
and the Global Fund. These obligations are
implemented in the State Strategy until 2030,
which is the national embodiment of the
global UNAIDS "95-95-95" targets. However,
the pace of achieving these targets is insuffi-
cient, requiring strengthened preventive
measures and expanded access to treatment.

4. HIV prevention requires a differentiated
approach depending on the target group. For
the general population, the basis is infor-
mation provision and the formation of safe
behaviour. For young people, specialised edu-
cational programmes such as "Vybir", "Pro-
gramme 15" and "Learning to Live Together"
are needed. For key populations, harm reduc-
tion programmes, pre-exposure prophylaxis
and regular testing are required. For people
already living with HIV, ensuring uninter-
rupted access to antiretroviral therapy is key.
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5. Despite the absence of an effective HIV
vaccine, 2025-2026 have been a period of
unprecedented progress in research. Proof of
concept for step-wise vaccination in humans,
successful preclinical studies in monkeys,
and new technological approaches (MRNA
vaccines, DNA platforms) have brought sci-
ence significantly closer to creating an effec-
tive vaccine, which may be developed in the
coming years.

6. The war in Ukraine has created additional
challenges for the HIV/AIDS counteraction
system, including the destruction of medical
infrastructure, mass population migration, and
disruption of drug-supply logistics chains.
At the same time, Ukraine has demonstrated
considerable resilience through the rapid
restructuring of logistics, the introduction of
telemedicine, and multi-month drug prescribing.
However, sustaining these achievements largely
depends on the stability of international
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Hecmepenko B.I., Illesuenko O.C., Anicea T./I., Binnixoe A.B.

BLII-THOEKIISA B YKPATHI B YMOBAX IOBHOMACIITABHOI BIVHU:
ENIJIEMIOJIOITYHA CUTYAILISI, HOPMATUBHO-IIPABOBE PET'YJIIOBAHHSI
TA IEPCHEKTUBHU MPOPLITAKTUKHA I BAKIIMHAIIIL

AxkTyanabHicTb. BUI-iH(eKIis 3amuIaeTbest OHIECI0 3 HAUCEPHO3HIMNX METUKO-COIIATbHIX
mpo0JIeM CydacHOCTI: cTaHOM Ha KiHenb 2025 poky y cBiti HamigyBaigocs 40,9 MiH Jroaei,
ki xuBYTH 3 BIJL, a B Ykpaini mig meguaaum Harssiiom nepedysano 129 802 ocobu (316,6 na
100 000 HacenenHs). YKpaiHChbKa emijieMis Ma€ crierugiyal pucu — TOMiHYBaHHS IMapeHTe-
PATBHOTO NUIAXY Mepeaadi i TICHUH 3B'SI30K 3 1H'€KIIIIMHUM B)KMBAHHSM HAPKOTHKIB, a TIOBHO-
MaciTaOHa BiifHa CTBOPIOE JTOJAATKOBI BUKIIUKH JUI TPO(ITAKTUKH, 11arHOCTUKH Ta JIKYBaHHS
BUI-iadexmii.

Mera. [IpoananizyBatu eminemionoriuny curyarito 3 BUI/CHI/ly B Ykpaini y nopiBHAHHI
31 CBITOBUMH Ta €BPONEWCHKUMHU TEHACHIISIMH, OXapaKTepU3yBaTH HOPMATHBHO-TIPABOBE
peryioBaHHs MPOTUIIT emiieMii Ta OLIHUTU CyYacH] MiAXOAN 10 NpOoIIaKTUKHU 1 JIKyBaHHS
BUI-ingexuii B yMoBax MOBHOMACIITAOHOT BiitHH.

MarTepiaau Ta metoau. TeopeTuuHe AOCTIKEHHS BUKOHaHE 3 BUKOPUCTaHHIM 010J110-
CEMaHTHUYHOTO Ta IMOPIBHSJIBHOTO METO[IB, OMHMCOBOi CTATUCTHKH, CUCTEMHOTO aHawi3y, SIK
NpUBaTHa IHIIIaTMBA aBTOPIB, 0€3 I'PaHTOBOI MIATPUMKHU Ta JEPXKABHOI peecTpauii TeMH.
Buxopucrano nani UNAIDS, €Bpornelicbkoro 1neHTpy npogiJakTUKU Ta KOHTPOJIIO 3aXBOPIO-
BaHb, LleHTpy rpomaacekoro 3a0poB's MO3 VYkpainu 3a 19862024 poku, a TakoX HayKOB1
myOJikarii 3 BIAMOBIAHOT TEMATHUKH.

Etuxa nociigxenns. JlociiakeHHs: MpoBeAeHO 0€3 y4acTi Malie€HTiB, TOMY He MOTpely-
BaJIO CXBaJIEHHS €TUYHOT KOMICII.

Pe3yabTaTn. BuokpemieHo n'sath nepioJiB po3BUTKY IN100aIbHOI Ta YKPaiHCBKOI €MiieMii;
BCTAHOBJICHO, 110 B YKpaiHi mik 3axBoproBaHocTi mpuraB Ha 2010-2014 poku (mpotu cepe-
quHE 1990-X y CBITI), 110 MOB'S3aHO 13 3aMi3HIIMUM PO3BUTKOM €MieMil cepe] CIIoKUBayiB iH'-
€KUIHHUX HAapKOTUKIB. OXapaKTepu30BaHO OaraTopiBHEBY CHCTEMY HOPMAaTHMBHO-TIPAaBOBOTO
perymoBanHs (Koncrutymist Ykpainu, 3akon Ne 1972-XII, nakasu MO3) Ta MiKHapoaHi
3000B's13aHHs Ykpaiau (nexmaparii OOH, [lepxkasHa crpareris 10 2030 poky, miiah «95-95-95»).
Cucremaru3oBaHo JudepeHIiiioBaHi MiaXoau 10 NPoUIAKTUKU AJIS 3arajlbHOTO0 HaceJIeHHs,
mosioni (mporpamu «Bubip», «lIporpama 15», «Buumocs >XUTH pa3oM») Ta KIHOYOBHUX
rpyn (3HWKEHHS KO/, TOKOHTaKTHa mpodinakTuka). Cranom Ha moTtuit 2025 poxy 118 444
VKpAiHIIiB, K1 )KUBYTh 3 BUJI, oTpuMyBanu aHTUpETpOBIpyCHY Tepamiro. ¥Y3araJbHeHO MepCIieK-
THBU po3poOKu BakuuHU npotu BIJI 3a pesynbratamu nocmipkens 2025-2026 pokis (MPHK-
mwiardopmu, [IHK-opirami, Bakiimaa MVA . HIVconsvX).

BucHoBku. Ykpainceka emnigeMis BIJI/CHI/ly po3BuBaeTbes 31 3HAYHOIO HAIlIOHAJIBHOIO
crienidikoro 1 moTpedye nudepeHmiiioBanoro npodigakTuyHoro miaxoxy. Ilonpu BUKIMKH
BiIllHU, CUCTEMa OXOpPOHHU 370pOB's YKpaiHM IMpPOJAEMOHCTpYBaJla CTIMKICTh y 3a0e3nedeHHi
JIOCTYITY JI0 JIIKYBaHHS, a IPOTPeC y pO3poOIll BaKIIMHU A€ MiJACTaBH ISl 00€PEKHOTO ONTH-
Mi3My HI0ZI0 IEPCIEKTHB KOHTPOIIIO HAJl EMiIEMIETO.

Knrouosi cnosa: opeanizayis oxoponu 300pos’s, coyianvia meouyuna, CHI/J, anmupempo-
8ipycHa mepanis, 0OKOHMAKMHA NPOPILIAKMUKA.
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CYUYACHI METOJM JIATHOCTUKHU TA PEABLJIITAILI
KOI'HITUBHUX NOPYIIEHD ITPU ITOCTKOBIJIHOMY CUHAPOMI

Koeoaca 0.0., Kapacvosa O.B., Ximiu T.IO.

Xapxiscokuil incmumym meduyunu ma diomeouyHux Hayk, Xapkis, Yxpaina

AkTyajbHicTh. [IOCTKOBIIHUN CHHAPOM YaCTO CYNPOBOIKYETHCS CTIMKUMH KOTHITUBHHUMH
MIOPYILLICHHSAMH, SIKi 3HIKYIOTh MPAe3IaTHICT 1 AKICTh XKHUTTS MAlli€HTIB Ta NOTPeOYyIOTh e(heKTUBHUX
peabiniTaniiaux migxomi. HelipopeaOimiTariiiiHi mporpaMu 3aJIMIIa0THECS HEOCTAaTHHO CTaHIaPTH-
30BaHMMH, 110 3YMOBITIO€ HEOOXIAHICTh OIIHKH IXHBOT KJTIHIYHOT €()EeKTHBHOCTI.

Mera. [locniautu e(heKTUBHICTH IpOrpaM HelpopeaditiTallii 1Jis MaIieHTiB 13 TOCTKOBIIHUMHA
KOTHITUBHUMH TUCQHYHKIIISIMH IOJI0 BiTHOBJICHHS KOTHITUBHUX (PYHKIIIH.

Eruka nociimkennst. JlociipkeHHS IPOBEICHO BIAMOBIAHO 110 [enbciHChKOI ekinapaitii BeecBiT-
Hboi MeanyHoi acomianii (1964—2024) ta cXBajeHO KOMITETOM 3 €TUKHM XapKiBCbKOI'O 1HCTUTYTY
MeAuIUHU Ta OioMeanuHux Hayk (mporokos Ne 33 Bix 03.10.2024). Yci yuacHuku Haganu iHpop-
MOBaHy 3roJly Ha y4acTh y JOCII/DKEHHI, a OTpUMaHi JaHi Oyau 3HeocoOneHi s 3a0e3neueHHs
KOH(1eHLIHHOCTI.

Marepiaau Tta meroau. [ aHaizy JUHAMIKM KOTHITMBHOTO BIJHOBJIEHHS OyJI0 BKIIIOUEHO
71 yuyacHuKa, SIKi 3aBepUIMIIM Kypc peabimitarii. OiHKy TpOBOAWIN 3a JTOTIOMOrow Tecty TAP
(Test for Attentional Performance — Tect /yis OIiHKH yBaru) Il 9ac roCIiTaIi3alii Ta micis 3aBep-
HICHH JiKyBaHHsS. Tako BUKopucToByBanucsi mkana FSMC (Fatigue Scale for Motor and
Cognitive Functions — mxana BTOMH JJIs1 OLIHKA MOTOPHUX 1 KOTHITUBHUX (hyHKIIN) 1 TecT MoCA
(Montreal Cognitive Assessment — MOHpeaJIbCbKa ITKajla KOTHITUBHOI OIIHKH) JUIsl BU3HAYCHHS
piBHI 3arajibHOI Ta KOTHITUBHOI BTOMU i HaBHOCTI KOTHITUBHOTO JiedinuTty. CTaTUCTUYHUHN aHAai3
BUKOHYBAJIH 13 3aCTOCYBaHHIM OTHMCOBOI Ta iH(EpPEHIIIITHOT cTaTUCTHUKU. PO3paxyHKH MPOBOIMIN
3 BUKOpUCTaHHAM niporpamu Excel 365 (Microsoft, CILIA). JlocmimkeHHs TPOBEISHO SK MPUBATHA
1HiIlaTHBa aBTOPIB, 6€3 IPAHTOBOI MIATPUMKH Ta JIEPHKABHOT peecTpanii TeMH.

Pe3yabTaTu. Cepenniii Bik yuacHuKIB cTaHOBUB 49,5 poky (SD (Standard Deviation — ctannapTHe
Bigxuinenus) = 10,10), 70,4 % (50 3 71) Oynu xinkamu. CepenHiit yac Big MOMEHTY iH(IKyBaHHS
COVID-19 — 29 micsmiB (SD=8,11). Busineno, mo 27,0 % naiieHTiB Majau KOTHITUBHUN ASIITAT
(MoCA<26), 1110 BUSBUIOCS CYTTEBO HIKYUM MOPIBHIHO 3 BUOynMMU ydacHukamu (38,0 %, p<0,001).
ITicns peaGiniTarii crocTepiragocst moKpamieHHs 3a Bcima mianikagamMu TAP: matonoriyni peakitii
3a 4acoM 3HM3WIKCH Y MiATeCTax Ha MuibHICTB 13 70,4 % no 50,7 %; TpuBanoi yBaru — i3 54,9 %
1o 42,3 %; pobodoi mam'sati — i3 26,8 % mo 19,7 %; po3minenoi yBaru — i3 32,4 % no 25,4 %. Yci
3MiHH OynH cTaTUCTHYHO 3Ha9ymmMu (p<0,05).

BucHoBku. J{aHi miATBEpIKYIOTh JOMITBHICTH BUKOPUCTAHHS CTAHIAPTU30BAaHUX KOTHITUBHUX
tectiB (TAP, MoCA, FSMC) y KIiHIYHIA TPaKTUI I MOHITOPHUHTY IWHAMIKH KOTHITUBHOTO
BiZTHOBIIEHHS micist nepeHecenoro COVID-19.

Knrouosi cnosa: negponocis, ¢izuuna mepanis ma peabinimayis, HeUpoOmpancmimepHa cucmema,
KOHYenmpayis yeazu, KOCHImueHui oepiyum, Heupomooyiayis.

BignosiganbHui asTop: Kosbaca O.0. Corresponding author: Kovbasa O.0.
= 11, Byn. Cagosa, M. Xapkis, 61002, YkpaiHa. = 11, Sadova str., Kharkiv, 61002, Ukraine.
E-mail: elenaksua@gmail.com E-mail: elenaksua@gmail.com
@ Kos6aca 0.0., Kapacsosa 0.B., @ Kovbasa 0.0., Karasova O.V.,
Ximiv T 0., 2025 CCBY-NC-SA Khimich T.Yu., 2025

OpwuriHanbHe gocnigkeHHs 122 Original Research



EkcnepumeHTanbHa i kniniyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

LuTyiTe ykpaiHcbkoro: Kosbaca OO, Kapacsosa OB, Ximiy THO.

CyyacHi MeToam AiarHOCTVKM Ta peabiniTaLlii KOrHiTMBHIX MOPYLUEHb NPK MOCTKOBIAHOMY CUHLPOMI.
EkcnepumeHTanbHa i kniHivHa Megnumha. 2025;94(4):122-33.
https://doi.org/10.35339/ekm.2025.94.4 .kkk

Cite in English: Kovbasa OO, Karasova OV, Khimich TYu.

Modern methods of diagnosis and rehabilitation of cognitive disorders in post-COVID syndrome.
Experimental and Clinical Medicine. 2025;94(4):122-33.
https://doi.org/10.35339/ekm.2025.94.4 kkk [in Ukrainian].

Beryn

ITocTKOBIIHI KOTHITUBHI MOPYIIEHHS 3aJIH-
HIAIOTHCS OJTHIEO 3 HAMAKTYaTBHIIINX MPOOJIeM
MEIMIUHU Ta HEUPOIICUXOJIOTIi Cy4acHOCTI
[1; 2]. octroBimuuii cunapom (Post-Acute
Sequelae of COVID-19, PASC) — ue cumrro-
MOKOMIUIEKC, TTOB’ I3aHUH 13 TPUBAIUMHU a00
HOBUMH CUMITTOMaMH, 1110 3’ SIBIISTFOTHCS TICIIs
roctpoi ¢aszu COVID-19 (COronaVlirus
Disease 2019, koponaBipycHa XxBOpoba
2019 poky), 1 BKIIIOYAE Pi3HI KIHIYHI POSIBH,
30KpeMa KOTHITUBHI MOPYILIEHHS, 1110 € BOKIU-
BOIO MTPOOJIEMOXO JIJIsT TOCITITHUKIB 1 KITHIIMCTIB.

Xoua gociiKeHHs 1i€l mpoOIeMu akTH-
Bi3yBaJIMCS 31 3pOCTaHHSM KIJIBKOCTI Marli-
€HTIB, sKi neperecnu COVID-19, nusixu Ta
MexaHi3MU (POpMYBaHHSI KOTHITUBHUX IOPY-
1IeHb, HEHPOO10IOTIYHI 3MIHU B MO3KY, BUKJIU-
KaHi BIpycOM, 1 XapakTep BIHOBIIEHHS KOTHi-
TUBHUX (DYHKIIN J10CI 3aJIMIIIAIOTHCS 3’ ICOBa-
HUMH He TTOBHICTIO [3; 4]. CKiagHICTh mosrae
B TOMY, [0 3BHUYAlHI HEHPOIICHUXOJIOTIUHI
TECTU YacTO HEJOCTaTHbO UYTJIUBI JIO JIETKHX
a00 MOMIPHUX KOTHITUBHUX ACQIIUTIB, 110
THUIIOBO JUIS MAII€HTIB 13 MOCTKOBIIHUM
cunapomoM. [IpoBeneHHs GyHKIIOHAIBHUX
o0cTexeHb MO3KY (HalpuKIIai, 3a JI0MOMOr 00
FMRI (Functional Magnetic Resonance
Imaging — ¢yHKIiOHAIBPHA MarHiTHO-PE30-
HaHcHa Tomorpadis) ado [IET-ckanyBanus
(mo3uTpoHHO-eMICiliHa Tomorpadis), ado
BUKOPHCTAHHS CIelliajli30BaHUuX HEeHpOoICu-
XOJIOTIYHUX Irop B JOCTITHUX 1 KIIHIYHUX
JOCITIDKEHHSX MOCTIMHHO 3pOcTae, MpoTe iXHE
3aCTOCYBaHHS B PYTHMHHIN JIarHOCTHUII TOKH
o Ty’Ke oomexene [5].

BijgcyTHICTh YITKMX NMPOTOKOJIIB PO3YyM-
HOI'O0 BUKOPHMCTaHHS TECTIB AJISl BUSIBJICHHS
HaTepHiB HOPMAJIbHUX 1 MATOJOTTYHUX KOTHI-
TUBHHX 3MIH Y MAIIEHTIB, K1 OTY>)KYIOTh BiJ
COVID-19, a takox BiACYTHICTh KIIIHIYHUX
MPOTOKOJIB 13 peaditiTariii Ha IiICTaBl HATBHUX

JI0Ka31B YCKJIaIHIOIOTh PaHHE BHUSBIICHHS Ta
ONTUMAJIbHE JTIKYBaHHSI TAKUX MOPYIIIEHb [6—8].
Tox KIIOYOBUM 3aB/IaHHAM € pO3pOOICHHS
1 BIPOBA/PKEHHSI 0araTOBUMIPHOTO ITiIX01Y
70 IarHOCTHKH, IO TIOEHYE HEHPOIICHXO-
JIoT14Hi, Hefpodizionoriuni i HelpoBizyai-
3alliifHl METOJH, Ta BU3HAUYEHHS CTpaTerii
KOTHITHBHOI peabimiTalii, epeKTUBHUX TS
TAIIE€HTIB 13 TOCTKOBIIHUM CUHJIPOMOM.
[ToennanHss MoJganbHOCTEH 3a0e3MeYuTh
BHCOKY YyTJIUBICTb 1 CHEUU(IYHICTD JiarHOC-
TUKH MMAaTOJIOT1YHUX 3MiH, IPOTHOCTUKY BiJI-
HOBJICHHS KOTHITUBHUX (YHKIIIH 1 6e3moce-
PEIHBO CIPUATUME TOIMIIIEHHIO SIKOCT1 KUTTSI
namnientis micas COVID-19 [9; 10].
3a manuMu cucremarnuaux orirais Nata-
rajan A. et al. (2023) [10] Ta Panagea E. et al.
(2024) [11], xorHiTuBHI aediUTH BiJ3HAYA-
FOTBCSl y 3HAYHOI YaCTKH TAIIEHTIB, SIKI TIepe-
nHecn COVID-19, HaBith uepes KiJibka MicSI1iB
YH POKIB micis ogyxaHHs. Haltuactimmmu e
TaKl CUMITOMHY, SIK MOPYIIEHHS KOHLIEHTpALlii
yBaru, KOPOTKOTPUBAIOl Ta poO0oUoi mam'srti,
BUKOHABYMX (DYHKIIIH, YIIOBUIbHEHHS MUCIICHHS
Ta 1HII KOTHITHBHI cumnTomu [11; 10].
Pesyneratn mocmimkenns Rozenblum L.
et al. (2024) [12] cBimuath, 110 KOTHITHBHI
MOPYIIEHHS] MOXKYTh OYTH HACIIAKOM SIK 0€3-
MOCEPETHHOTO HEUPOTPOITHOTO €PEKTY BIpyCy,
Tak 1 CHCTEMHOI'O 3aIlaJIeHHs, TiMOKCil 4u
MIOpYIIEHHST MIKpOIMpKysii. Tak, 3a joro-
moroto [1ET y 6aratbox maii€HTiB BUSBIISIIN
rinoMeradonizm y npedpoHTaIbHUX, CKPOHE-
BUX Ta JIMOIYHHMX 30HaX MO3KY, IO KOPEITOE
31 3HWKEHHSM KOTHITUBHOI ITPOTyKTUBHOCTI.
Hocmimxenns Rozenblum L. et al. (2024)
[12] Takox mokasaio, 1o HaiJacTie maifi-
€HTH CKap>KUJIMCSI HA MOPYIIEHHS KOHILIEHT-
pauii yBaru (79 %) Ta KopoTkouacHoi abo
poboyoi mam’sti (66 %). Kpim Toro, Oymo
BUSIBJICHO 3HAYHE 3HMKEHHS MeTa0oIiuHOi
aKTHUBHOCT1 B JUISHKAaX MO3KY, sIKi paHile
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acoriroayii 3 PASC: y niBiit BepeTeHOIo Ii-
Owiit 3BuBHHI (33 % marieHTiB), MUTIAJICTIO-
nioHomy tim (23 % 3miBa, 28 % cnpasa), na-
parinokammnanbHUX 3BHBHHAX (25 % 3miBa,
24 % cnpaBa) Ta 4epB’sKy Mo30uka (22 %)
[11; 12]. HaiiOubIe 3HMKEHHS MeTa00i3My
criocTepirajgocs B IUIsSHIN MocTy (Ha 5,5 %
HUKYE TTOPIBHSIHO 3 KOHTPOJIHHOIO TPYIIOH0)
Ta B mpaBii murnanuHi (Ha 4,2 %). Ilopy-
IICHHS KOHIICHTpAIlii yBaru Ta mam’siti 0ymnm
MOB’s13aH1 31 3HIKCHHSM METadoJi3My Yy
npe@pOHTAILHUX Ta MEMiabHUX/HIKHIX
CKpOHEBHX 30Hax BimmoBigHO (p<0,01 mis
00ox mapametpi). Kpim Toro, kopotmuit
MpOMDKOK yacy Bij roctpoi ¢asu COVID-19
no INET-ckanyBaHHSI KOpeNIOBaB i3 OUIbII
BUPQKEHUM 3HKEHHSM TJTFOKO3HOTO MeTabo-
Ji3My B CTOBOYpi MO3KY, TaJlaMyCi, Me/iaJTbHii
CKpOHEBil YacTii, 6a3albHUX JTOOOBHUX
JiIsSTHKaX Ta HEoXoBil muOymuHi (p<0,001).
MornekynsapHi MeXaHi3MU IIbOTO SBUIIA
MOXYTh OYTH TIOB’s13aH1 13 HEMpO3aNaJICHHSIM,
AKTHBAIIIEI0 MIKPOIJIii, MOPYILIEHHSAM HEeUpo-
TUTACTUYHOCTI Ta JUCOATaHCOM HEHpOTpaHC-
MiTepHUX cucteM [6; 13; 14]. Bapto Bia3Ha-
YUTH, 0 KIJIIHIYHI CIOCTEPEKEHHS CB1I4YaTh
Ipo Te, 110 KOTHITUBHI MOPYLIEHHS Yy Nalli-
enTiB micis COVID-19 ne 3aBxau 6e3mnoce-
pPEIHBO 3aJIeKaTh BiJ TSHKKOCTI mepediry
1H(exKii abo B piBHA AeNpecti, TPUBOXKHOCTI
Ta BTOMJICHOCTI, 110 BKa3ye Ha Heipobiono-
TYHY OpUpOy KX 3MiH [3; 9].
Hocnimkennst Natarajan A. et al. (2023) [10]
BKa3ye, 110 HaBITh cepejl JIFACH, sIKi mepe-
HECJIM 3aXBOPIOBAHHS JIETKO, YacTKa 0ci0 13
KOTHITUBHHUM J1€(DIITUTOM BCE OJTHO 3aJTUIIIa-
nacst 3HayHOIO [2]. IluTaHHS MiarHOCTUKH
MOCTKOBIJTHUX KOTHITHBHUX TIOPYILIEHb 3aJIU-
HIAIOTHCS BIIKPUTUMU. SIK MTOKA3aHO B JOCIIA-
enHni Beka S.G. et al. (2025) [4], Tpaautiiiiai
HEHPOINCUXOJIOTIYHI TECTYyBaHHS YacTO HE
BUSIBIISTIOTH IOMIpHI 200 CyOKITiHIYHI pO3JIaJIH,
1110 IPU3BOJIUTH 10 BCE OUIBILIONO MOIIMPEHHS
IU(POBUX KOTHITUBHUX TIATHOPM 13 OLTBIIIO0
YYyTIUBICTIO 10 MIHIMAJIbHUX JEQIIHTIB.
Binnosimuo mo mxam ACE-I (Addenbrooke’s
Cognitive Examination Il — AnnenOpykcbka
mkajga KorHitTuBHOI orinku 1), yuacHuku
JOCITIJKEHHS B cepeqHboMY HaOpanu 91 Gain

31 100 (SD (Standard Deviation, crangaptae
BiIXWJIeHHs) = 6), npu upomy 15,7 % (16 3i
102) mokazanm pe3yJsbTaTH, 0 JOPIBHIOBAIH
a00 Oy HMKYUMH 32 KpUTEpii, SKi BU3HA-
4aroTh KorHiTuBHi nopymeHHs. ACE-111 —ue
PO3IIMPEHNH HEHPONCUXOIOTTYHMI CKPUHIH-
TOBHUI TECT, SIKHW 3aCTOCOBYIOTH ISl BUSIB-
JICHHS KOTHITHBHHX MOPYIIEHb 1 IEMEHIIi, a
TaKOX JUIs AU epeHIianii pisHuX Helpo/e-
reHepaTuBHUX cTaHiB. [lIkana omiHioE 1’ ATH
OCHOBHUX KOTHITUBHHMX JIOMEHIB: yBary,
naM’siTb, MOBIICHHS, MOBHY (JIFOCHTHICTb
Ta 30pOBO-TIPOCTOpOBi (yHKIi. 3arampHa
MaKCHMaJlbHa OIiHKa cTaHoBUTh 100 Oamis,
BUILIUI pe3yNbTaT BigoOpaXkae Kpaliuii KOrHi-
THBHHI cTaTyc. TpUBaIIiCTh TECTy MPUOIM3HO
15-20 xB. Lle ckpuHIHTOBHIA IHCTPYMEHT Y HEB-
pororii Ta repiatpii 11 MoOyI0BH JIeTali30Ba-
HOTO NPO(TIO KOTHITUBHOTO (PYHKITIOHYBAHHS.

3 20 oci0, ski Takok OyJIM MPOTECTOBaH1
3a JIOMOMOT0r0 HabOPY HHU(POBUX KOTHITUBHUX
TECTIB JJIs OLIIHKU MOPYILIEHb YBaru, BUKO-
HaBYMX (YHKIIH Ta IMIBHIKOCTI 0OpOOKH
iHdopmarlii y marieHTiB 13 MOCTKOBIIHUM
cunapomoM (LCCAB, Long COVID Assessment
Battery), 89,47 % manu mopyieHHS TpU-
HalMH1 B OJHOMY KOTHITUBHOMY 3aBJaHHI —
MIEPEBAXKHO B c(hepax yBark, BAKOHABUMX (PyHK-
i Ta MBHUIKOCTI 00poOku iHpopmaii [4].
[TpuMiTHO, 1110 MTOKA3HUKHU KOTHITUBHOI MPO-
JTYKTUBHOCTI HE KOpEIIOBAJIM Hi 3 PIBHEM
nenpecii Ta TPUBOXKHOCTI, SIKICTIO CHY a0o
cryrieneM Bromu. Patel A.M.R. etal. (2025) [13]
TTOBIJIOMJISIIOTb, 110 BUSIBJICHI KOTHITHBHI Je(i-
LIUTH, MMOBIPHO, MarTh HeipoOiosoriyne
MIITPYHTS, a HE € HACTIKOM TICUXOEMOIIiHi-
HOTO CTaHy a0o MopyuIieHb cHy. Pe3ynbpTatn
MIJIKPECTIOITh HEOOX1THICTh T0IJTBIITUX
JOCHIPKEHb HEHPOIICUXOIOTTYHUX 3MiH MICIs
COVID-19 3 ypaxyBaHHSIM MOJIMBOTO ypa-
KEHHS IUISTHOK MO3KY, SIKi BiJITOBIIAOTH 32
KOTHITUBHI (yHKIIIi Ta 00poOKy iH(opmaIrii.
VY 3B’s3ky 3 nuMm Beka S.G. et al. (2025) [4]
3alpONOHYBAJIM aJlalTOBaHI CKPUHIHTOBI
IHCTPYMEHTH ISl BUSBIEHHS TTOCTKOBITHOT
KOTHITUBHOI JUC(YHKIIII, 30KpemMa y TpalliB-
HUKIB aBialfii. Y 1bOMYy KOHTEKCTI LiKaBUM
MOY€ CTAaTH CUCTEMHHM MIAXIA 0 OLIHKH
KOTHITUBHMX (DyHKIIIH, peatizoBanuii y Systems

OpuriHanbHe pocnimxeHHs

124

Original Research



EkcnepumeHTanbHa i kniniyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

Neuroscience Test Battery (SNTB, Habip TectiB
3 CHCTEMHOI HeHpoOioJorii), MO J03BOJISIE
IHTETpYBAaTH HEUPOIICUXOJIOTIuHI, HEHpodi-
310JI0TI4HI Ta TIOBENIHKOBI mapametpu [15].

3HauHy yBary AOCHITHUKH MPUIUIIIOTH
TaKoXX peabimitamiiHuMm ctparerism. Jlocmin-
xenns Jobges M. et al. (2025) [8] mokaszaio,
10 CTaliOHapHAa MYJIbTHUAUCIMIUTIHAPHA pea-
OLTiTaIlis] CIPHSIE TOKPAIICHHIO YBArH, I1aM’sITi
Ta TMCUXOMOTOPHOI HIBHIKOCTI Yy TAIlI€EHTIB
13 MMOCTKOBITHUM cUHJIpoMoM. [TioTHe pan-
nomizoBane jgociimkenns Becker J.H. et al.
(2025) [3] miarBepauao epeKTHBHICTH KOTHi-
TUBHOI peadimiTamii 3 BUKOPUCTAHHIM Tpe-
HIHTIB Ta IUGPOBUX 3aBllaHb. ¥Y3arajlbHEHI
KJTIHIYHI pEKOMEH/IAIIii 010 JIIKYBaHHSI TIOCT-
KOBIJTHUX CTaHIB MiJKPECIIOIOTh MOTPEdy y
MYJTBTHUCIUTDTIHAPHOMY ITiIXO/], SIKH OXOII-
JIO€ KOTHITUBHY, (D13UYHY, ICUXOJIOTIYHY Ta
couianbHy peabumirartito [7; 10]. Y 6ubimocTi
TIAIIE€HTIB 13 TTOCTKOBITHUM CHHJIPOMOM YacTO
BUHUKAIOTh CYITyTHI JIEIPECHBHI a00 TPHUBOXKHI
po3naay.

Hocmimkenns Aziz A.A. et al. (2025) [2]
JIEMOHCTpPY€E TICHHH B3a€MO3B’SI30K MIX KOT-
HITUBHOIO TUC(YHKLIEIO Ta EMOLIHHUMHU ITOPY-
IICHHSIMH, 1110 OTPeOye KOMIUIEKCHOI TICHXO0-
HelpopeaOutitarii. [TomiOHI BUCHOBKY 3po0Onim
Espinoza C. & Martella D. (2023) [7], naromo-
LIyI0OYM Ha HEOOXITHOCTI 1HTerparii KOrHITUB-
HOI Tepartii 3 ICUXOCOLIATLHOO MiITPUMKOIO.
OTxe, pe3yabTaTH CBIAYATh, LII0 HABITh Yepe3
TPUBAIUN Yac MICIsI OAYXaHHS BiJl TOCTPOT
iHpexkmii y 6araTb0X MaIi€HTIB CriocTepira-
IOThCSI META0O0IYH1 3MIHU Y CTPYKTYpax MO3KY,
BIIMOBITVTEHUX 32 KOTHITUBHI (DYHKIII1, eMO-
IfHY peTyJIAIii0 Ta CEHCOPHY 00pOOKY, 110
MOXKE TIOSICHIOBATH TPHUBAJI HEBPOJIOTIUHI
cumnromu micas COVID-19.

V3aranpHIOIUH, Cy4acHi HAYKOBI HKepesa
HiTBEPIUKYIOTh Oararo(h)akTOpHUI XapakTep
KOTHITHBHHUX TOPYIIEHb MPU MOCTKOBITHOMY
cunapomi. HalieeKTUBHIIIMM TTiIX0JIOM BBa-
KAEThCS KOMIUIEKCHA OITIHKa, 10 0a3yeThes
Ha BHMKOPHCTaHHI HU(POBUX KOTHITUBHHUX
TeCTiB, HelpoBi3yamzartiiaux metoiB (ITET —
NIO3UTPOHHO-eMiciiiHa Tomorpadis, fMRI
(functional Magnetic Resonance Imaging —
¢yHKIIiOHATbHA MarHITHO-pE30HAaHCHA

Tomorpadis), aHati3i GioMapKepiB 1 KIIHIKO-
TICUXOJIOTTYHOMY OOCTEXEHHI, a TAKOXK BIIPO-
Ba/PKEHH1 MYJIbTUMOJITBHUX ITporpam peaoi-
JITAI 3 ypaXyBaHHSM 1HIUBITyaIbHUX TIOTPEO.

MeToro nociipkeHHs Oyna oliHKa edek-
TUBHOCTI ITPOTrpaM HerpopeadimiTarii y nari-
€HTIB 13 IOCTKOBITHUMH KOTHITUBHHUMH TIOPY-
IICHHSAMH IOAO BIJHOBJICHHS KOTHITHBHUX
byHKIIIH.

Marepiaau Ta MeToau

[lepBunHHO /10 MOCHTIHKEHHS OYII0 3aTy4eHO
186 mari€eHTiB 13 MOCTKOBIAHUM CHHJIPOMOM,
K1 pO3MOYaId Kypc HeifpopeadiniTaltii. 3 Hux
115 oci0® BuOYyI M 31 CIIOCTEPEIKEHHS JI0 3aBEp-
IICHHS IIPOrpaMU 3 TaKUX IMPHYUH: BiZIMOBA
BiJx moBTOpHOrO TectyBanus (N = 47), Hemo-
TPUMaHHs pealbiiTariiiHoro mporokoy (N = 38),
3arOCTPEHHS CYIYTHIX 3axBoptoBaHb (N = 18)
a0o BTpara koHTakty (N = 12). Vci HacTynHi
PO3paxyHKH OITUCOBOI CTATUCTUKHU Ta TIOPIB-
HSUTBHOTO aHaJIi3y BUKOHAHI BUKIIOYHO IS
MITPYIU TMAIi€HTIB, SKiI 3aBEPIIIA peadi-
niTaniiny mporpamy (n = 71).

Bik BimiOpaHUX y4acCHUKIB CTAaHOBUB 25—
75 pokiB, cepeHiii Bik —49,5 poky (SD = 10,10).
70,9 % yuacHMKIB, BiIiOpaHUX IS JOCIIJI-
JKeHHs1, Oynu KiHkamu. Yac Bij Mo4aTKoBOT
iH(pekmii COVID-19 cranosus Bix 9 mo 50
MicsIIIiB, cepeHiii yac — 29 micsis (SD = 8,11).

Y9acHUKY JTOCITIPKSHHS TIPOXOIIIN CTa-
1ioHapHY a0 aMOylnaTOpHY HEHpOIOTiuHy
peaoumiTarito B KHII «XapkiBchka o0acHa
kiiHiuHa JikapHs», KHIT «XapkiBchka Micbka
KJIIHIYHA JIIKapHS BHIKOI Ta HEBIIKJIaTHOL
MeIUYHOI TorroMorey rpoTtsrom 2020-2024 pp.
Kpurepismu BrimrodeHHs1 Oyniu HasSBHICTH
KOTHITHBHUX TIOPYIIEHB MICJIS TOCTPOI da3u
COVID-19 Ta 3paTHICTH MPOXOAUTH KOM-
IJICKCHHUH peabiniTaniinui mwiaH. [lamieaTn
3 TSDKKUMH COMaTHYHUMH a00 TICUXTYHHUMH
3aXBOPIOBAHHAMH, SIKI 3aBaKaJIl BUKOHAHHIO
3aBJIaHb, OYJIM BHKJIIOYCHI 3 JIOCIIIKESHHS.

HocnimkenHss Oylo pPeTPOCTIEKTUBHUM
KOTOPTHHUM 1 CIIPSIMOBAHHM Ha OIIHKY e(DeKTHB-
HOCTI KOMITJIEKCHOI pealimTartii Ta cydacHUX
METOIB JIarHOCTUKH KOTHITUBHHUX ITOPYIICHb.
Pea0iniTaniiHi mianu Oyjau 1HIUBITyai3o-
BaHI Ta J03BOJISIIA BPaxOBYBaTH (Di3HMUHHI
CTaH, piBeHb KOTHITUBHUX JE(IIUTIB 1 0COOUCTI
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MOTPeOH KOKHOTO TaIfieHTa. TpruBaIiCTh repe-
OyBaHHsI ITALII€HTIB Y peadimiTalii cTaHOBHIIA
OJIM3bKO 3—6 THIKHIB, IPOTSTOM SIKMX ITPOBO-
quitocst 19-21 tepaneBTruna cecist (y cepea-
HbOMY 1 cecist Ha JieHb, 5—6 JHIB Ha THIK/ICHB ).
TpuBaiicts onHi€i cecii cranoBmiia 4560 xBu-
JIVH, 3aJIeKHO Bl 1HAMBIAYaJbHOTO ILIAHY
peabimiTariii.

JIn1st 11arHOCTUKY KOTHITUBHUX MOPYIIEHB
BUKOPHCTOBYBAJIUCS TPAIUIIiiHI Ta 1u(pOBI
HEHWPOTICUXOJIOTIYHI TECTH, 30KpeMa.

- ACE-I1l ta MOCA — my1st 3araiibHOT OIIHKH
KOTHITMBHOT'O CTaTyCy,

- LCCAB ta CogniPlus — st orinku yBarwu,
pob6odoi mam’sTi, BUKOHABUMX (YHKIIHA 1
HIBHAKOCTI 00poOKu iHdopmarii [16];

- KOMITICHCATOPHI Ta MHEMIYHI cTpaTerii —
JUTSL OI[IHKY €(DEKTUBHOCTI HAaBYAHHS Ta
TpPEHYBaHb,

- TAP (Test for Attentional Performance) —
KOMIT FOTEpU30BAaHUN HEHPOIICUXOJIOTTYHHIA
TECT JUISl OLIHKU PI3HUX KOMIIOHEHTIB yBaru:
BHOIPKOBOI, CTIHKO1, pO3IMOAIICHOI Ta BUKO-
HABYOI'0 KOHTPOJIII0. BukopucToByeThCs 151
KUTBKICHOT OIIHKW IMIBHJKOCTI peakilii, To4-
HOCTI BUKOHAHHS 3aBJIaHb Ta PiBHS KOTHITUB-
HOTO HaBaHTaXeHHs. Pe3ynbraTu 3a3Buuail
MOJTAFOTHCS Y CTaH/IapPTU30BAHUX TTOKA3HUKAX
(T-owiHkwM), 110 JO3BOJISIE TIOPIBHIOBATH 1X 13
HOPMAaTHBHOIO BHOIPKOIO;

- MoCA (Montreal Cognitive Assessment) —
KOpOTKa CKPUHIHTOBA IITKaJia IS OIIHKH
3arajJbHOT0 KOTHITUBHOTO (DYHKITIOHYBaHHS.
OXoIUTI0€ KIJTbKa JOMCHIB: I1aM SITh, yBary,
BHUKOHAaBY1 (DYHKII11, MOBJIEHHSI, 30pPOBO-IIPO-
CTOpPOBI HABMYKH Ta OpieHTaIi0. Makcuma-
JILHUH 04l 3a MIKAJIO CTaHOBUTH 30, HIDKYI
3HAYEHHS CB1AYaTh MPO KOTHITUBHE 3HU-
JKEHHS PI3HOTO CTYIEHSI BUPAKEHOCTI,;

- FSMC (Fatigue Scale for Motor and
Cognitive Functions) — crangapTu3oBaHa
IIKaja IS OL[IHKA BTOMU ITPU HEBPOJIOTTUHUX
cranax. CkiaganeThes 3 NBOX mimmkan. Jlae
3MOTY KUIBKICHO BHM3HAUHUTH BHUPAXCHICTH
CHUMIITOMIB BTOMHM Ta TXHil BILIMB Ha TOBCSK-
JIeHHe (pyHKIIOHYBaHHS. Pe3ynbraTu iHTEp-
MPETYIOTHCS 32 CyMapHUM 0alioM 1 OKpeMUMU
TIIIKaIaMH, 10 J03BOJIsIE TU(EpEHITIFOBaTH
JTOMIHYIOYHI TUIT BTOMHU.

Bussneni nopymenHs kinacudikyBaaucs
3a THIIOM Ta TSDKKICTIO (JIETK1, TIOMIpHI, TSKKI)
3 METOIO ITOIAJIBIIOTO MiA00PY TEPAIEBTUIHIX
3aXO/IiB.

KommiekcHa HeBpoJsIoriyHa peadimiTalis
niciss COVID-19 Bkiroyana iHIUBIAyaIbHO
T11110paHi KOMITOHEHTH JJ1s1 KOYKHOTO TIalli€HTa:

- hi3uyHa Ta MOTOPHA peadiIiTallis: TpEeHY-
BaHHS BUTPUBAJIOCTI Ta CHUJIM, TPCHYBAHHS
Ha BiOpalliifHii m1aThopMi; quxaabHa Tepartis
3 KEPOBaHUMH JTUXAJTFHIMH BIIPaBaMU; TPEHY-
BaHHSI TTOBCSAKICHHOI JIsUTBHOCTI Ta MOTOPHO-
(YHKIIIOHAJIbHI BIIPaBU; OKCUTCHOTEpaIlis
3a moTpeou;

- KOTHITMBHa peaOuriTaiis: KOTHITHBHI
TpeHyBaHHs Ha riatdopmax CogniPlus; 3acto-
CYBaHHsI KOMIIEHCATOPHHX CTpaTeriii Ta cTpa-
Teriil 3amaM’STOBYBaHHS; IHAUBIAyaJIbHI
3aHSTTA 7S PO3BUTKY KOHIIGHTpAIlil, yBaru
Ta 1mam’sTi; HIOX0Ba peadimTarlis (BKIIOYHO
3 MaHeBpoM KaiTeku Ta JIOKaIbHUM 3aCTOCy-
BaHHSIM BITaMiHY A); MOBHA Tepartisi 3a TOTPeOH;

- TIcUXocolliagbHa MIATPUMKA Ta OCBITa
TMaIi€HTa: HaBYaHHS 1010 Xap4JyBaHHS, Bij-
MOBH BiJl KypiHHSI, KOHTPOJIIO MaCH Tij1a; TICHXO0-
eMOIliiHa TIATPUMKA Ta aBTOTCHHE TPEHY-
BaHHSI; JJOTIOMOT'a COIIATBFHUX CITY>KO Ta KOHCY-
JIBTALI 3 afanTari 10 ITOBCAKICHHOIO KUTTSL.

EdextuBHICTh peabimiTaiiiHuX BTpY4aHb
OLIIHIOBAJTU 32 JOTIOMOTOI0 PETYJISPHUX TPO-
MDKHUX BUMIPIOBaHb KOTHITUBHOTO Ta (hi3ud-
HOTO TIPOTPECY, a TAKOXK Ha MiACTaBl Cy0 €K-
TUBHUX BITYYTTIB MAIli€HTIB.

KoruiTuBHI pe3yabTaTH OIIHIOBAIM Ha
MoyaTKy peabinmitalii, B cepeuHi Kypcy Ta
TTiCIIst 3aBepItieHHs Tporpamu. Di3udHi oKas-
HUKH Ta PiBeHb (DYHKI[IOHATBHOT aKTHBHOCTI
peecTpyBaiH MO/ICHHO. Pe3ynbraTn onparpo-
ByBaJIM 3a jonomMoror nporpamu Excel 365
(Microsoft, CIIIA). CraTucTHYHUI aHaII3
BUKOHYBAQJIA 3 BUKOPUCTAHHSIM OIHCOBOT Ta
1H(EPEHIIIMHOT CTaTUCTUKH. J[71s1 SKICHHUX 3MiH
MOKa3HHKIB YBard (4acTKa MaTOJIOTIYHUX Pe3y-
neTariB y T1ta T2) 3acTOCOBYBajIM YaCTOTHHIA
aHaTI3 13 PO3paxyHKOM a0COIOTHHX 3HaYCHB (1)
Ta BigcoTkis (%).

Jlns OLIHKKM AWHAMIKKA TOKA3HUKIB MiX
BuxigauM (T1) ta ¢inaneaum (T2) obcre-
YKEHHSIM BUKOPHCTOBYBAITM HETIapaMeTPUIHHN
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KpuTepiit BUTKOKCOHA U151 TTOB’SI3aHUX BHOIPOK.
J11s TOCT-XOK MOPiBHSAHB 3aCTOCOBYBAJIH
nonpaBky boH(peppoHi, KPUTHIHHUI PIBEHb
sHauymocti craHoBuB P<0,05/k, e K — kinb-
KiCTh TIOPIBHSHB. Pe3ynbraT TeCTy 1MoiaHo
y BHUIJISIJII CTAaHIAPTH30BAHOTO 3HAYCHHS Z
Ta PiBHA CTATUCTHYHOI 3HAUyIIOCTI (D).
Po3Mmip edexTy Bu3Hadamu 3a Koeilri-
€HTOM I, pO3PaXxOBaHUM SIK BiHOIICHHS Z
JI0 KBQJIPATHOT'O KOPEHS 3 KUTBKOCTI CIIOCTe-

peKeHb N:
VA

== D),

10 JO3BOJSUIO OLIHUTU KJIIHIYHY 3HaAdy-
[IICTH 3MiH.

ETnka pociaixxenns

JlocmimKeHHsT BUKOHAHO 3 JOTPUMAaHHIM
npuHIKIiB ['eabciHChKOI nekiapanii Bee-
cBiTHBOIT MeauuHoi acomiarii (1964-2024),
10 PErJIaMEHTYE €THUHI 3aCaau MPOBEACHHS
MEIWYHMX JOCIIIKEHb 3a Y4acTIO JIIOJICH,
BKJIIOYHO 3 TTOBAroko JI0 TIHOCTI YYaCHHUKIB,
MiHIMI3aIl€l0 PU3HKIB Ta 3a0e3IeUeHHSIM
n00poBiIBLHOI yuacTi. ITpoTokon JociimKeHHs
OyJIO pO3IISHYTO Ta CXBAJICHO KOMITETOM
3 TATaHb €THKW XapKIBCBKOTO I1HCTUTYTY
MeIUIMHU Ta O10MeINYHUX HayK (IIPOTOKOII
Ne 33 Big 03.10.2024), 1m0 miaTBepmKye Bif-
MOBIJHICTh JH3alHY JOCIIIKCHHS YUHHUM
€TUYHUM Ta HOPMATHBHHM BUMOT'aM.

VYci yuacHuku Oynu noiHGOpMOBaHi Ipo
METY, TU3aiiH, MOTEHIIHHI PU3UKHU Ta OUIKY-
BaHI pe3yibTaTH JociipkeHHs. I[linreepa-
JKEHHSIM JTIOOPOBUIHHOT y4JacTi cTaja Imianrcana

iH(hopmoBaHa 3roja. 36ip, 00podKa Ta 36epi-
TaHHS IaHWX 3IHCHIOBAIIUCS 13 TIOTPUMAHHIM
TIPUHIIMITB KOH(IICHIIIMHOCTI Ta aHOHIMI3aIii:
yCl MepCOHAITbHI 1eHTU(IKATOPH OyIH BUITY-
YeHi a00 3aMiHEHI KOJIaMH, 1110 YHEMOKJIUBITIOE
iIeHTU(IKAIIF0 PECTIOH/ICHTIB Ha eTarli aHaTi3y
Ta myOJTiKaIlli pe3ynbTaTiB.

PesyabTaTn

Jlisa aHanizy mpeicTaBlieHl pe3ylbTaTu
71 ydacHuka, 110 NPOMILIM TECTYBaHHS 3a
meroaukoro TAP (Test for Attentional
Performance — tect aJ1st OIIHKY MPOTYKTUB-
HOCTI yBaru) 1py HaJIXOPKEHHI Ta ITicis 3aBep-
treHns peadiitanii [17] (ma6a. 1). Onucosa
cTaTucTuKa (BIK, CTaTh, 4ac Bi iH(IKyBaHHS)
HaBeJIeHa JUTs X 71 ydacHWKa, sIKi 3aBepIIMIIH
MOBHUI Kypc peadiumiTariii. [xHiif Bik CTAaHOBHB
25-75 pokiB, cepenniii Bik — 49,5 poky
(SD =10,10). 70,4 % (50 3 71) Oyu *KiHKaMH.
CepenHiii 4ac Bii MOMEHTY 1H(IKYBaHHS
COVID-19 cranosus 29 micsiis (SD = 8,11).

VY nocmipkenti (maba. 1) mpoaHasizoBaHo
JIMHAMIKY TTOKa3HHKIB yBaru 3a JaHumu TAP Mix
MoMmeTamu HajxompkeHHst (T1) ta Burmcku (T2).
VY BCiX KOTHITUBHHX JJOMEHAX BUSBIEHO 3MEH-
IICHHS] YaCTKH TAII€HTIB 13 MATOJOTTYHUMHU
pe3ynbTaTamu.

Haii6inpin BUpakeHa JUHAMIKA CIIOCTEpI-
ranacst Juist nuibHocmi (4ac peakilii): yacTka
MaTOJIOTTYHUX MOKA3HUKIB 3HM3Mmacs 3 70,4 %
(n =50) m0 50,7 % (n = 36), 1m0 CynpoBOI-
KYBAIOCS CTATUCTUYHO 3HAYYITUMHA 3MiHAMU

(Z = —4,32; p<0,001; r = 0,38).

Tabauya 1. 3minu 6 nokasuuxax konyenmpayii yeazu (TAP) y nayienmis nicia COVID (n=71)

ITokazHux T1 — narosorivni moka3Huku | T2 — naroJoriyni nokasHuku| Kpurepii Ed

KOHLIEHTpAIi] yBaru IIPY HAAXO/KEHHI, IicJis 3aBepIICHHS BinkoxcoHa, p ?KT1
(TAP) n (%) peabinitauii, n (%) z

HI/IHLHICTB." 50 (70,4) 36 (50,7) —4.32 <0,001| 0,38
(dac peaxiiii)
Tpusana yBara 39 (54,9) 30 (42,3) -3,21 0,001 | 0,28
(mpomycku)
Po6oua mam's1Th 19 (26,8) 14 (19,7) -2.45 0,014 | 0,21
(TIporrycKm)
Po3mojinena ysara 23 (32,4) 18 (25,4) -2.31 0,021 | 0,20
(mpomycku)
Ipumimku:

TAP — Test for Attentional Performance — Tect oriHKH MPOAYKTHBHOCTI yBary;

T1 — Ha MOMEHT HaIXOKEHHS;
T2 — micns 3aBeprieHHs peaditiTartii;

T<40 : noka3HUK BBAKAETHCS BIIXUIICHUM BiJl HOPMH, SIKIIO HOTo 3HaueHHs Hk4e 3a 40 %.
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J1st mokasHUKIB cmitikoi yeaeu (TIPOITYCKH)
TaKOX 3a(hiKCOBAHO MOKPAIICHHS: YaCcTKa MaTo-
JIOTIYHUX pe3yibTaTiB 3MeHIunacs 3 54,9 %
(n =39) no 42,3 % (n = 30) (Z = —3,21;
p =0,001; r =0,28).

Y nmomeHi pobouoi nam’smi (MPOITYCKHN)
MaTOJIOTIYHI 3HaYCHHS 3HM3uIMcs 3 26,8 %
(n=19) 1o 19,7 % (n = 14) (Z = —2,45;
p=0,014; r= 0,21).

[onibny auHamiky 3adikcoBaHO W LIS
po3nodinenoi ysazu (MPOMYCKH), A€ YacTKa
nopyuieHs 3mentmiacs 3 32,4 % (n = 23) no
254 % (n=18) (Z=-2,31; p=0,021; r=0,20).
3Ha4yHUM OYJIO MOKpPALICHHS y MAIi€HTIB i3
NATOJIOTIYHUMH PE3yJIbTaTaMH TECTIB MpPH
HagxomkenHi (T<40), mo cBimuuTh Ipo BUpas-
Hil eheKTH JIKyBaHHS Yy IiH TiATPYyIi.

3arayiom pe3yJIbTaTH CBiAYaTh PO CTaTUC-
TUYHO 3HAYyIle T[OKPAIICHHS TOKa3HHKIB
yBaru B yCiX JOCIIJKYBaHMX JIOMEHax, 13
HalOUIBIIIO BUPAXKEHICTIO €QeKTy s
MUAJIBHOCTI Ta CTIMKOT yBaru.

JlonaTkoBUi MOCT-XOK aHalli3 MOKa3as,
10 TMAIEHTH, K1 JOCATIN KIIHIYHO 3HAYY-
II0T0 TOKpAIEHHs Yy MiATecTi «/lunvHicmby,
MaJld TaKOX CTAaTUCTHYHO 3HAYyIE 3HU-
JKEHHS 3arajibHO1 Ta KOTHITUBHOI BTOMH 3a
mkanoro FSMC, toai ik 3MIHM MOTOpPHOT
BTOMHU He Oyinu 3Hauynmmu (maon. 2).

3a mkamoro FSMC (Fatigue Scale for
Motor and Cognitive Functions) 3meHn-
IIEHHSI BITYYTTS] BTOMU MICIs KOMILIEKCHOT
HEBPOJIOTIYHOI pealimiTariii 0yio CTaTUCTUYHO

3HAUYIIUM: CcepelHii Oasl 3aranbHOi BTOMU
nipu HajxomkenHi (T1) cranoBus [81,2+12,9],
amicns mikyBanss (T2)—[73,0+13,4] (Z =—4,87,
p<0,001; r = 0,41).

AHai3 miamKan 3acBiaunB, 0 KOTHITHBHA
BTOMa OyJia BUPAKEHIIIOK Ha MOYaTKy JA0C-
mimpkenns [41,5+7,3], wisk MmotopHa [39,7+6,8].
OOuaBa TUIIM BTOMH 3MCHIIMIIMACS ITiCIIS
peabimiTanii: KorHituBHa — g0 [37,6+7,2],
MoTtopHa — [35,4+7,1]. HalicunbHimmm Oyio
3HU)KEHHS KOTHITUBHOI BTOMU (4 = —3,9;
p<0,001), 0 CBiTYHTH PO MOKPAIICHHS KOH-
LEHTpallii yBaru Ta BUTPUBAIOCTI 0O PO3YyMO-
BUX HaBAHTAXXCHbB, & TAKOXK MPUITBUAIICHHS
BiJIHOBJICHHS TICJISI IHTEJIEKTYAIbHOI IisTb-
HocTi. OTKe, pe3yIbTaTH JTOCIIKCHHS ITi]I-
TPUMYIOTh €()EKTUBHICTh MYIbTHMOEIBHOT
MPOrpaMHu HEBPOJIOTIYHOI peaditiTartii, Cripsmo-
BaHOI Ha BIJTHOBJICHHS KOTHITUBHUX Ta MICUXO-
(I3MYHUX pecypcCiB MAL€HTIB 13 OCTKOBITHUM
CUHAPOMOM. 3MEHIICHHS] CUMIITOMIB BTOMH
€ He JIUILIE CTATUCTUYHO 3HAYYIINM, ajie i Kii-
HIYHO BaroMuM, 1110 CBIYUTH PO MO3UTUBHY
TUHaMIKy QYHKIIIOHYBAaHHS Ta SIKOCTI )KUTTS
MAIIEHTIB MiCIIs 3aBEPLICHHS JIKyBaHHS.

OO0'emHannii a”Hai3 JAaHUX 3a IIKAJIaMU
FSMC i TAP BusiBus, 1o y 54 % mnarieHTiB
13 BUPa)K€HOI BTOMOIO OyJIM TaKOK 3HA4HI
MOPYIIIEHHS yBaru (He MEHIIE JBOX IOMEHIB
TAP 3 T<40), mo cBigYUTH NPO TICHUHI
3B'I30K KOTHITUBHOTO BUCHAXCHHSI Ta CUH /-
pOMY XPOHIYHOT BTOMHU y TOCTKOBITHUX
MaIicHTIB.

Tabnuys 2. 3miHu MOMOPHOL, KOSHIMUBHOL MA 342AbHOT 6MOMU
3a wkanoio FSMC npu cocnimanizayii (T1) ma nicis peabinimayii (T2)

FSMC Tl . . T2. N Kp urepin Edekr, | Cepensst 3miHa,
. (mpu HagxomKeHHi) |(micna peabimitarmii) | BinkokcoHa, p r y
Y M:£SD M=SD z
xﬂog)"p“a BTOMa 39,7+6,8 35,4471 421 |<0,001| 0,36 43
FCO;;*‘THBHa proma 41,5473 37,6+7,2 -4,68  |<0,001| 0,39 -39
?;‘Ir;;“"“ BTOMA 81,2412,9 73,0413 4 487 |<0,001| 041 82

Hpumimru:

FSMC — Fatigue Scale for Motor and Cognitive Functions — IKaJia OIIIHKH MOTOPHOI Ta KOTHITUBHOI BTOMHU;

MF — Motor Fatigue — MOTOpHa BTOMa;
CF — Cognitive Fatigue — KOTHITHBHa BTOMa;
TF — Total Fatigue — 3araiibHa BToMa;

M=SD — Mean + Standard Deviation — cepeaiHe 3HaUeHHS + CTaHAAPTHE BiAXHUIICHHS.
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ITpu HagxomkeHHI Ha peadimiTamito 27%
YYaCHUKIB MaJld pe3ylbTaTH HUKYE HOPMU
(MoCA<26). Ipu Burmictii 63 % 3 THX, Y KOro
CIOYaTKy OyJTi KOTHITUBHI TopyieHss (72 31 115),
3HAXOJIMJIMCS B MEXaX HOPMH. 3a IHICKCOM
naninoi 3minu (RCI ==£1,73), y 59 % 3 tux,
y KOT'0 criouaTky Oymnu nedinuTy, pe3ynbpTaT
TIOKPAIIMBCS IOHAWNMEHIIE Ha 2 0ad, TUTBKU
y 3 % crmocrepiranacs KJIiHIYHO 3HAYYyIIa
3MiHa B HaNpsIMKY roripmeHHs. [lopiBHSHHS
pesyabTariB MoCA ta TAP nokazao, 1o TecT
MoCA mae Bucoky crierudivnicts (83 %),
ajie HU3bKYy 4yTauBicTh (37 %) y BUsBIEHHI
neIUTIB yBard, M0 CBITYUTH PO OOMEKEHI
MOYJIMBOCTI IIbOTO TECTY O€3 BUKOPUCTAHHS
JETATLHUX HEUPOIICUXOJIOTIYHHIX TECTIB.

OO0OroBopeHHs pe3yJbTaTiB

Hare mocipkeH s moKasaso, 10 MarjieHT
3 PASC ckapkaTbCst Ha BUpPaXKeHi KOTHITUBHI
TIOPYIIIEHHS, 30KpeMa y cepax yBard, pooodoi
nam'sTi Ta MyJIbTH3aIa4HOCTI1, TIPO IO CBiJI-
YHJIM TIATOJIOT1YH1 pe3ynbTat Tecty TAP npu
HaJaXo/DKeHH1. PealbimiTaliis cripusie craTuc-
TUYHO 3HAYYIIOMY ITOKPAIICHHIO B YCIX KOTHI-
TUBHUX cepax, 30KpeMa 3a MOKa3HUKOM
nunvrocmi (48 % marieHTiB TOCSATIIN KITIHIYHO
3HAUYyNIMX TOKpatieHs). L1i pe3ynbratu y3roa-
KYIOTbCS 3 TIOTIEPEIHIMU JOCITIHKCHHSIMH,
SIKi BKa3YIOTh Ha BUCOKY TIOIIUPEHICTh KOTHi-
TUBHHX mopymieHb miciast COVID-19 Ta edek-
TUBHICTh peadlTiTaliiHUX MporpaM Ais iX
kopekii [1-3; 11; 12].

Hariri BUCHOBKHM y3TOIXKYIOTHCS 3 TAHUMHU
AlShamrani M. et al. (2025) [1], sixi BKa3yr0Th
Ha HEOOXI1THICTh BUKOPHUCTAHHS CIICIliai30-
BaHUX CKPUHIHTOBUX TECTIiB JIJIS BUSBICHHS
KOTHITUBHUX IMOPYIIIEHb Y TAIIEHTIB 13 MTOCT-
KOBIJTHUM CHHJIPOMOM, OCOOJIMBO B KOHTEKCTI
OILIIHKM YBaru Ta MBUAKOCTI 0OpOOKH iH(Op-
martii. [ToxiOni pekomenmanii qarots Beka S.G.
etal. (2025) [4] ra Panagea E. et al. (2024) [11],
SIK1 HAaroJIOIIYIOTh Ha BaXKJIMBOCTI IIU(POBUX
1 ManepoBUX KOTHITMBHUX TECTIB JIJISI OI[IHKHK
mporecy oayaHHs. Bucokuii piBeHb moyar-
KOBHUX KOTHITHBHUX MOPYIIICHb Y HaIIIiif KOrOpTi
(27 % 3a MOCA<26) Ta iX MOJIIIIEHHS TTiCIst
peabumiTarlii KOpemrOKTh 13 BACHOBKAMH MeTa-
anamizy rpym Natarajan A. et al. (2023) [10],
SKAKM TI0Ka3aB, 10 KOTHITUBHI CHUMIITOMH,

30KpeMa TOPYIICHHS MaM'saTi Ta yBard, 3aJid-
IIAI0THCS TIOIIMPEHUMH Y BiIATICHOMY TIepioji
micist COVID-19, ane MoxyTh OyTH 4aCTKOBO
YCYHEHI CUCTeMHHMH BTpy4YaHHSIMU. Takox
HaIlll Pe3yJIbTATH IMiJATBEP/PKYIOTh BUCHOBKU
Aziz A.A. etal. (2025) [2], sixi moka3aiu, 1o
KOTHITHBHI MIOPYIIICHHS MOB's13aHi 3 BTOMOIO
Ta MICUXOJIOTIYHUM CTAHOM TMAIiEHTIB, IIPOTE
y HaIllii KOropTi AETpecis Ta TPUBOra HE MaJlu
CTAaTHCTUYHO 3HAYYIIOTO BIUIUBY Ha TIOKa3-
HuKH KorHimii [3]. JlocmimkeHHs MexaHi3MiB,
30kpema Chen Y. et al. (2025) [5], Cheng A.L.
etal. (2025) [5] a Rozenblum L. et al. (2024) [12],
CBiJIYaTh, [0 KOTHITUBHI MOPYIICHHS ITiCIIS
COVID-19 acomiiioBani 3 MeTa0OIIYHUMU
3MiHAMH B MO3KY, OCOOJIMBO B JIOOHO-CKPO-
HEBHX JUISHKAX 1 Tajgamyci, 0 KOPEJIOE 3
HalllUMK 3HAXIJKaMH I0J0 BiJHOBJICHHS
MOKa3HUKIB yBaru micist peabimitarii. Kpim
toro, Becker J.H. et al. (2025) [3] Ta Jobges M.
et al. (2025) [8] moka3anu eeKTHBHICTb KOTHi-
TUBHOI pealimiTallii y mami€eHTiB 3 MOCTKO-
BITHIM CHHJIPOMOM, OCOOJIMBO Yy 301IbIIICHH1
BUTPHUBAJIOCTI yBaru Ta po004oi mam'siTi, 1o
MIATBEPKYE KIIHIYHY 3HAUYIIICTh HAIIMX
BHCHOBKIB. OTKe, TIPE/ICTaBICH] Pe3yJIbTaTH
T IKPECITIOIOTh 3HAYCHHS 1HIMBITyasTi30BaHUX
MYJBTUMOJIAJIFHUX IPOTPaM HEBPOJIOTTUHOT
pealbimiTarii, 0 BKIIOYAIOTh TPEHYBAHHS
yBaru, nam'siti, (pi3udHI Ta IUXajabHI BIIPABHU,
a TaKOX KOTHITUBHI CTpaTerii KOMITeHcallii.
Takwii miaxix BIAMOBIAE Cyd4aCHUM Y3TOJ-
KEHUM PEKOMEH/IAIlisIM 111010 BEJCHHS TaIli-
enTiB 3 TpuBaiM COVID, sxi IponoHyOTh
30a1aHCOBaHY OLIIHKY Ta MUKIMCIUILTIHAPHE
JKYBaHHSI KOTHITUBHUX 1 (PYHKIIIOHATbHUX
posnanis [7; 10; 15].

OnHUM 13 0O0Mednceny TOCITIIHKEHHS €
TpUBaJIMiA Tiepio Habopy yuacHukiB (2020—
2024 pp.), IKUit OXOILIFOE Pi3HI €TaIH MaHAeMil
COVID-19. V 1eii uac BigOyBanucs 3MiHU B
mupKyismii mramiB SARS-CoV-2, KInHIYHUX
MIPOTOKOJIaX JIKYBaHHS, Iiaxoaax a0 peadi-
JITAIli Ta JOCTYITHOCTI MEIWYHOI JTOTIOMOTH.
VY Mexax mbporo JOCHTIKEHHS HE MPOBOIH-
Jacs crpatudikallis naieHTiB 32 BApiaHTOM
BIpYyCY, IIePi0/I0M 3aXBOPIOBAHHS 200 0COOH-
BOCTSIMHU JIIKyBaHHS TocTpoi ¢azu COVID-19.
ToMy MOTEeHIIWHUN BIUIMB 3a3HAYCHUX
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YUHHHUKIB Ha BUPAXKEHICTh KOTHITUBHUX
MOPYIIIEHb 1 Pe3yJIbTaTH peabiiTarlii He MOke
OyTH TOBHICTIO BHKJIIOUYCHHH Ta MOTpelye
MOIaJTHIIIOTO BUBYCHHSI.

JlocmimpkeHHst poBOAMIIOCS Ha 6a31 KITiHIY-
HUX 3aKJIaJ(iB YKpaiHu, 110 HaJaBaId HEBPO-
JIOT1YHY pealimiTaliitHy TOMOMOry MarfieHTamMm
micist COVID-19. BigminHOCTI B opranizaniii
peablLTTaIifHOTO TPOIeCy MK OKPEeMHMH
3aKJ1aJlaMd MOTJIM BIUIMBATH HA PE3yJIbTATH
JIKYBaHHS, OJTHAK ILIeH (akTop HE aHaTI3y-
BaBCS OKPEMO.

VY nojanbmux TOCTIHKEHHAX CIiJ 30Ce-
pPEIUTHCS HA JTOBTOTPHUBAIIN IEPCIICKTUBI
MOHITOPHHTY KOTHITUBHOT'O BiJHOBJICHHS,
BHUBUYCHHI MEXaHI3MIB HEWPOTUIACTUIHOCTI
Ta OLIHII PI3HUX METO/IIB KOTHITUBHOI peadi-
JiTamii B pi3HUX TPYyMax MaIi€HTiB i3 MOCT-
KOBIJTHUM CHHJIPOMOM.

BucHoBku

Pesynbratu qociimkeHHs MOKa3aiu, 110
y OUTBIIIOCTI MAIIEHTIB 13 TTOCTKOBITHUM CHH-
JPOMOM BUSIBJICHO MOPYIIIEHHS YBArd, ram’ siTi
Ta BUKOHaBYMX (QyHKIiH. [le miaTBepmxye
HasABHICTH CTIMKHMX KOTHITUBHUX HACIIIKIB
micys iepeHeceHoro COVID-19. Haituacrinre
MATOJIOTIYHI PEe3yNbTaTH PEECTPYBAIUCS 32
TeCTaMHU Ha IIBUJIKICTh PeakIlii Ta KOHIICHT-
partiro yBaru. [Ticiist poXopKeHHsI Kypcy Heilpo-
peaduTiTarlii 3a 1HUBITyaTbHUMH POrpaMaMu
BiJI3HaYEHO MOKPAIICHHs TOKa3HUKIB yBard,
poOodoi mam’aTi Ta CTIMKOCTI O BTOMHU.
OTtpumaHi 3MiHU Oyl CTaTUCTUYHO 3HAUY-
ITUMH, 10 CBIAYHTH PO €(PEKTUBHICTH KOM-
TUIEKCHOTO MiXO/y, SIKUi BKIIOUaB (i3UuHYy,
KOTHITUBHY Ta JUXaJIbHY Tepartito. Pesynbrati
I ITBEPKYFOTh JIOIJIBHICTH CHCTEMHOIO MOHI-
TOPUHI'Y KOTHITUBHOTO CTaHY Ta 3aCTOCYBAHHS
MYJIBTUAUCIHUILTIHAPHAX METOJIIB JIIKYBaHHS

dinaHCcyBaHHA TA MOAAKH

MAaIIE€HTIB 13 TOCTKOBIIHUM CHHIPOMOM.
[TepcriekTHBaMHU TOJANBIIUX TOCIIKCHD €
KOMIIJIEKCHA HEMPOICHUXOJIOriuHa OI[IHKA
KOTHITHBHUX (DYHKIIIN MAII€EHTIB Ta BIOCKO-
HAJICHHS 1HMBITyaJIbHUX TUTAHIB JTIKYBaHHS,
[0 CIIPUATHME MOKPAIICHHIO SKOCT1 HEHUpO-
TICUXOJIOTIYHOT JIOTIOMOTH B peadimiTariiiHux
Ta aMOyJIaTOPHUX YMOBAaX.

IlepcnekTHBY MOJATBIINX TOCTIIKEHD

[TomasbIin T0CiHKEHHS TOLIBHO CIIPSMY-
BaTH Ha CTpaTHQIKAIliIO MAIiEHTIB 13 MOCT-
KOBIJIHUMHU KOTHITUBHUMH TIOPYIICHHSIMU 3
ypaxyBaHHSM KJIIHIYHUX ()EHOTHIIIB, CYITyT-
HBOT TATOJIOTIi Ta TPUBAJIOCTI CHMIITOMIB.
[epcrieKTUBHIM € TaKO>K BUBYEHHS JIOBIOCTPO-
KOBO1 €()eKTUBHOCTI HEHpopeadiTiTamiitHIX
porpaM 13 BUKOPHUCTAHHSIM 00’ €KTHMBHHX
HeWpodi3ioNoriYHIX Ta HEHpPOBI3yaTi3aIliiHIX
MapKepiB, a TAKOXK MOPIBHSHHS Pi3HUX peadi-
JTalIHHUX MPOTOKOJIIB Y PaHAOMI30BaHUX
KOHTPOJIbOBAHUX JOCIIKEHHSIX.

Jexnapamii
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BHecok aBTOpiB
Brecoxk A B c

ABTopu
Kogsbaca O.0. + + +
KapacroBa O.B. +
Ximiu T.1O. + +

THpumimku:
A — konyenuyis;
B — ouzaiin;
C — 36ip oanux;
D — cmamucmuuna obpobka ma inmepnpemayis OaHux,
E — nanucanus abo kxpumuune peoazysanns cmammi;
F — cxsanenns ¢gpinanvroi sepcii 0o nybuixayii ma 3200a Hecmu 8i0n08IOAILHICMb 3a 6Ci ACReKmuU podomi.
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Kovbasa 0.0., Karasova 0.V., Khimich T.Yu.

MODERN METHODS OF DIAGNOSIS AND REHABILITATION OF COGNITIVE
DISORDERS IN POST-COVID SYNDROME

Background. Post-COVID syndrome is often accompanied by persistent cognitive
impairments that reduce patients’ functional capacity and quality of life and require effective
rehabilitation approaches. Neurorehabilitation programmes remain insufficiently standardised,
which necessitates an assessment of their clinical effectiveness.

Aim. To investigate the effectiveness of neurorehabilitation programmes for patients with
post-COVID cognitive dysfunction in terms of restoring cognitive function.

Research Ethics. The study was conducted in accordance with the World Medical
Association Declaration of Helsinki (1964-2024) and approved by the Ethics Committee of the
Kharkiv Institute of Medicine and Biomedical Sciences (Protocol No.33 of October 03, 2024).
All participants provided informed consent to participate in the study, and the data obtained
were anonymised to ensure confidentiality.

Materials and Methods. For the analysis of cognitive recovery dynamics, 71 participants who
completed the rehabilitation course were included. Assessment was performed using the TAP
(Test for Attentional Performance) upon admission and after treatment. The FSMC (Fatigue
Scale for Motor and Cognitive Functions) and the MoCA (Montreal Cognitive Assessment)
were also used to determine the level of general and cognitive fatigue and the presence of
cognitive deficit. Statistical analysis was performed using descriptive and inferential statistics.
Calculations were carried out using Excel 365 (Microsoft, USA). The research was conducted
as a private initiative of the authors, without grant support and state registration of the topic.

Results. The mean age of the participants was 49.5 years (SD (Standard Deviation) =10.10),
and 70.4% (50 out of 71) were women. The mean time since initial COVID-19 infection was
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29 months (SD=8.11). It was found that 27.0% of patients had cognitive deficit (MoCA<26),
which was significantly lower compared to participants who dropped out (38.0%, p<0.001).
After rehabilitation, improvements were observed in all TAP subscales: pathological reaction
times in the alertness subtest decreased from 70.4% to 50.7%, sustained attention from 54.9%
to 42.3%, working memory from 26.8% to 19.7%, and divided attention from 32.4% to 25.4%.
The changes were statistically significant (p<0.05).

Conclusions. The data confirm the feasibility of using standardised cognitive tests (TAP,
MoCA, FSMC) in clinical practice to monitor the dynamics of cognitive recovery after COVID-19.

Keywords: neurology, physical therapy and rehabilitation, neurotransmitter system,
concentration of attention, cognitive deficit, neuromodulation.
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AJTATITAIIMHA POJIb TUPEOITHOI CHCTEMH
IPY CUHIPOMI HU3bKOI'O TPUMOJTUPOHIHY:
IMYHHO-METABOJITYHI MEXAHI3MMU, KJIIHIYHE 3HAUYEHHS
TA NEPCIOEKTUBU PEABLIITAIIT
(OI'JISLJL JITEPATYPU, YACTUHA JIPYTA)

bineuyvka O.M., I'apauuii €.B., I'ypouuy O.C.

Xapxiscokutl HayionanvHul meouunull ynisepcumem, Xapkis, Ykpaina

Axtyansnictb. Cunapom Hu3bKoro Tpuiiontuponiny (CHT3) € nommpeHnM nposiBOM TSHKKHX
HETUPEOTTHUX MATOJIOTIYHUX CTaHIB (TpaBMHU, iH(EKIIi1, ieMiYHI Ta OHKOJIOTIYHI MPOIECH), III0
CYIPOBOIKYIOThCS CUCTEMHOIO 3allajIbHOIO BIIIMOBIIIO 13 TOMIHYBaHHSAM MEXaHI3MIB BPOJKEHOTO
IMyHITETY, 30KpeMa daronuTosy. TpaauiiiHo Horo po3riisaaaiy SIK eHepro30epiraroumii MeXaHi3M,
OJIHAaK Cy4YacHI JaHl CBi4aTh, IO BiH BiloOpa)kae aJamnTHBHI 3MIiHU THPEOIMHOTO METaboIi3MY,
OB 513aH1 3 peryJIsLi€r0 IMyHHOI BIIIOBI/I, IO 3yMOBIIIO€ IEPETJIsi HOro KIiHIYHOTO 3HaYEeHHS.

Merta. Cucrematu3yBaTH CydacHi ySBIEHHS TPO MaTtodi3ioNioriyHi MeXaHi3MH aIalTUBHUX 3MiH
TUPEOITHOT CUCTEMHU NPH HETUPEOTAHNX 3aXBOPIOBAHHSX 13 CHCTEMHOIO 3allaJIbHOIO BIATIOBIIIO TA
iX KJIiHIYHE 3HAYCHHS.

Martepiagu Ta MeToaH. 3aCTOCOBAaHO CUCTEMHHH aHami3 i 6101i0CeMaHTHUYHE y3arajJbHEHHS
HaykoBHX JpKepen. Ormsig 6asyerbest Ha myomikamisx 2015-2025 pp., innekcoBanux y PubMed,
Scopus, ScienceDirect, EMBASE, Medline, Cochrane Library ta Google Scholar. [lo anamizy
BKJIFOUEHO PEICH30BaHI OMJISJIOBI, KIIHIYHI ¥ €KCIICPUMEHTAJIbHI JTOCIIPKCHHST YKPATHCHKOKO Ta
aHTJIHChKOI0 MOBaMu. JlociIpKeHHs] TPOBEJCHO SIK MPUBATHA 1HII[IaTHBa aBTOpPiB, 0€3 TPaHTOBOT
MiATPUMKH Ta ISP’KaBHOT peecTpallii HayKoOBOT TEMH.

Ernuni acnexrn. [IpoananizoBano myOumikariii, 1o BiAMOBiAaal Cy4aCHUM BUMOTaM O10€THKH.

Pe3yabTaT. 3MiHU THPEOINHOrO METAa0OII3My NPU HETHUPEOITHMX MATOJOTIYHUX CTaHaX i3
CHUCTEMHOIO 3aMaJIbHOIO BIJTIOBIIIO JIOIUTFHO PO3TIISAATH HE JIUIIIE SIK €Hepro30epirarody peaxiiro,
a ¥ K IMyHHO-OTIOCEPEIKOBAHY aJalTHBHY repeOy1oBy. BoHu 3a0e31medyroTh epepo3noiiT eHepre-
THYHUX 1 MIKpOEJIEMEHTHHUX PEeCypCiB Ha KOPUCTh KIITHH BPOIKEHOTrO IMyHITETY, HacamIepen
daromuTis, 1 KIiHIYHO TIPOsBIAIOTECSA sK CHT3. ¥ cuctemMHOMY BUMIpI 11l TIPOIIECH BiATIOBIIAIOTH
KOHIIEMIiT PyHKIIOHAILHOI JOMiHaHTH. BogHOUYAC BiCYTHIN €IMHMIA KIIHIYHUA KOHCEHCYC 111010
iX TepaneBTUYHOI KOPEKLIIi.

BucnoBku. CHT3 nomiibHO po3risiiaTé K KIHIKO-TaOOpaTOpHUN MPOSIB aAANTUBHUX 3MiH
TUPEOiTHOTO MeTaboTi3My TIPY HETUPEOIHUX CTaHaX 13 CHCTEMHOIO 3aMaibHO0 BianoBito. i 3MiHn
MalOTh IMYHHO-OIIOCEPEIKOBAaHUI XapaKkTep 1 COpsMOBaHi1 Ha MIATPUMKY (DYHKLIOHAIbHOI aKTHB-
HOCTI KJTITUH BPO/KEHOTO IMYHITETYy. BiZCYTHICTh y3rO/DKEHUX MiAXOJIB J0 KOPEKIil BU3HAYAE
notpely MOoAaIbIINX AOCHIPKEHb Ta IHTErpallii IuX ysIBICHb Y €AMHY MaTO()i310I0TIYHY MOJEb.

Kntrouoei cnoea: peabinimayiiina meOuyura, Hemupeoiowni 3ax60pr8AHHs, MUPEOioOHi 2OPMOHU,
MUPOKCUH, YUMOKIHU, (pazoyumos.
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Beryn

CuHIPOM HETHPEOINHWX 3aXBOPIOBAHB
(nonthyroidal illness syndrome, NTIS), rakosx
Bigomuii sk euthyroid sick syndrome (ESS),
€ KOMIUJIEKCOM CHCTEMHHUX 3MiH THPEOIIHOTO
MeTabo0J1i3My, [0 BUHHMKAIOTHh Yy BiANOBIIb
Ha TSDKKI @00 TpUBaIi MMaToJIOTI4HI cTaHu 63
TICPBUHHOTO YPKEHHS IIUTOIO IIOHOT 3aT03H.
Lle#t crtan xapaKkTepU3YEThCs MOPYUICHHIM
nepuGepUIHOTO META00III3MY THPEOiTHUX
TOPMOHIB, 3MiHaMH iX TPAHCIIOPTY, peleI-
TOPHOI YYTJIIMBOCTI Ta PEryJsiii Ha piBHI
rinoranamo-TinodizapHO-TUPEOiTHOT OCI.

Tunoswmii aboparopuuii mpodine NTIS
BKJTFOYA€E 3HWKCHHS PiBHS TpUHOATHPOHIHY (T3),
HiABHMIICHHS piBHSA 3BopoTHOro T3z (IT3),
BapiabenbHi MOKa3HUKH TUpOoKkcHuHy (Ts4) Ta
HOpPMaJIbHY a00 3HIKEHY KOHIIEHTPAIlIO
tupeorponHoro ropmony (TTT) i3 mopy-
HIEHHSIM HOro mMpKagHoro purmy [1-3].
Haii6inbu paHHiM 1 YyTIUBUM MPOSIBOM ITHX
3MIH € 3HIKEHHS piBHA T3, M0 B KIHIYHIN
NpaKTULll TPAAULIKNHO MO3HAYAETHCH fK
CHUHZIpOM HuU3bKoro TpuionTuponiny (CHTs,
low triiodothyronine syndrome, LT3S).

Possutok NTIS yacro acoriroerses 3 cuc-
TEMHOIO 3alaIbHOO BiATOBIIIO, IO CYIIPO-
BOJIXKY€E TSDKKI ITATOJIOT1UHI cTaHu (1H(EeKIii,
TpaBMH, IIEMIYHI Ta OHKOJIOT1YHI TIPOIECH )
Ta XapaKTEPU3Y€EThCS aKTUBAIIEI0 MEXaHI3MIB
BPOJIKEHOTO IMYHITETY. Y I[bOMY KOHTEKCT1
3MIHH THPEOIAHOTO METa0O0I13MYy, aCOIIHOBaH1
31 3HIDKEHHSIM PiBHS T3, pO3IIIsIIalOThCS SIK TaKi,
10 MTOTEHIIIHHO TIOB’sI3aH1 3 METa0OIYHUM
3a0€3MeUCHHSM IMYHHOI BIITOBI/II, BKIFOYAIOUN
nporecH GparomuTosy.

V knacuunomy po3yminai CHT3 € kimiHiko-
nabopaTopHUM (HEHOMEHOM, III0 ACOIIOETHCS

HacaMmIiepe/] i3 3HKEHHAM piBHs T3 sk 0io-
XIMIYHOTO TIOKa3HKUKA. BotHOYAC cydacHi ysB-
nenns npo narorede3 NTIS ciguars, mo 11i
3MIHM BiTOOpa)kar0Th MIUPIINAN CIIEKTP aJiarl-
TUBHUX MepeOyI0B TUPEOIAHOI CHCTEMH, SIK1
OXOILTIOIOTh PErYJISILIIF0 aKTUBHOCTI ICHO/MHA3,
TPaHCIIOPTEPIB TUPEOITHUX TOPMOHIB, peLIe-
TOPHOI YyTJIMBOCTI Ta X B3aEMO/IIF0 3 IMyHHOIO
CUCTEMOIO.

'V naniii poOOTI BUKOPHUCTAHO TEPMIH «CHHIIPOM
HHU3bKOTO TPUHOITUPOHIHY SIK Y3aralbHIOI0YEe
KJIIHIYHE TTO3HAYEHHS 3MiH THPEOiTHOI CHC-
TEMH TIPH HETUPEOITHUX MATOJIOTTYHUX CTaHAX.
Takuif miaxig 3yMOBJICHUN HOTO OUIBIIOO
KJTIHIYHOIO KOHKPETHICTIO MIOPIBHSIHO 3 y3ara-
npHIOOUYNM moHATTIM NTIS ta nossoise
PO3TIISAIATH Il 3MIHHU SIK BaXJIUBY CKIIAZIOBY
CHCTEMHOI a/IalTaIliifHOI BiJIIOBI Il OpraHi3my.

Boanouac y mexax miei pobotu CHT3
BUKOPHUCTOBYETHCS Y PO3LIUPEHOMY (DYHK-
[[IOHAJILHOMY 3HAYeHHI SK yMOBHE IMO3Ha-
YEeHHS KOMIUTIEKCY 3MiH THPEOiTHOrO MeTabo-
Ti3My, 10 GOPMYIOTECS B YMOBAX CUCTEMHOI
3anajbHOI BIATMOBIIL 13 JOMIHYBaHHSAM MeXa-
HI3MIB BPOJKEHOTO iMyHITeTY ¥ Meskax NTIS
1 HE 3BOJISITHCSI JIMIIE JTO 3HKEHHS piBHS T3.

3HroKeHHs piBHs 13 Ta OB’ s13aHi 3 HUM 3MiHU
THPEOITHOTO METabO0Ii3My TICHO KOPEIIOITh
13 TSDKKICTIO OCHOBHOTO TTaTOJIOTTYHOT'O TPOLIECY
1 PO3TIIIAIOTHCS K HE3AISKHUH ITPEUKTOP
HECIPHATIMBOTO MPOTHO3Y B PI3HUX KITHIYHKX
ymoBax [4-6]. Taxwii 3B’ 130K MPOEMOHCTPO-
BaHO MPH TOKKUX 1HOEKIIIHUX, CcepieBo-
cyauHHUX [7—10], OHKOJOTiYHUX 3aXBOPIO-
BaHHsX [11] Ta kpuTHuHUX cTanax [12-16].

3 orysiay Ha I1e, aHalTi3 MaTo¢i310I0TTIHIX
MEXaHI3MiB aJIallTUBHUX 3MIiH THPEOiHOT
CHCTEMH, 10 KITIHIYHO MposBIEtioThes sk CHT3
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yMmexax NTIS, e BaxmmBum 17151 TormoIeHHS
PO3YMIHHS CHCTEMHOI BIJIOBi/li OpraHi3My
Ta 11 KJIIHIYHOTO 3HAUEHHS, 30KpeMa TPy [aTo-
JIOTIYHUX CTaHaX, [0 CYIPOBOKYIOTHCS CHUC-
TEMHOIO 3aITaJIbHOIO BiJIMOBIIIIO 13 JIOMIHY-
BaHHSM MEXaHI3MiB BPO/KEHOTO IMYHITETY.

MeTor0 1oCITiDKEHHST OyJla CHCTEMaTH3aITis
Cy4YaCHHUX YSBJICHb NPO maTodizionoriyni
MEXaHI3MU aJanTUBHHUX 3MIH THPEOiTHOI
CUCTEMH TIPH HETUPEOITHHUX MATOJOTTIHUX
CTaHaX, IO KITIHIYHO NPOosBIsIOTECS ik CHTS3,
Ta PO X KIIIHIYHE 3HAYCHHS.

Marepiajau Ta MeTOaH

3acTOoCOBaHO CUCTEMHUI aHayi3 i 6i0mio-
CEeMaHTUYHE y3araJibHeHHs HAYKOBUX JIKEPEL.
Oryisin 6azyernest Ha myomikarisix 2015-2025 pp.,
innekcoBannx y PubMed, Scopus, ScienceDirect,
EMBASE, Medline, Cochrane Library Tta
Google Scholar. [To anasizy BKIIFOYEHO perieH-
30BaH1 OTJISIOBI, KITIHIYHI H €KCTIepUMEHTATBHI
JOCTIPKeHHS YKPaiHCHKOIO Ta aHTJIiHCHKOI0
MoBamH. J{oCITiKEHHS ITPOBEICHO SIK IPUBaTHA
1HIIIaTHBa aBTOPIB, 0€3 TPAHTOBOT MiATPUMKH
Ta JIep>KaBHOI peecTpallii HayKOBOi TEMH.

ETnka nociaimkeHHs

JlocnikeHHsl € OIJIAIOM JIITepaTypu Ta
HE rependavano 3adydyeHHs MalieHTiB abo
eKCIIEpUMEHTAIBHUX MOJCJeH, TOMY He
noTpedye JOJATKOBOTO €TUYHOTO CXBAICHHS
€TUYHUMHU KOMICISIMU Ta OTPUMaHHS 1HPOp-
MOBaHHX 3T0Jl AI[IEHTIB.

PesyabTaTtn

1. Cunopom nuzvko20 mpuitoomupominy
npu HemupeoiOHUX 3axe0PIOEAHHAX.

CHTS3 npu HETUPEOiAHNX 3aXBOPIOBAHHAX
(bopMyeThCS BHACTIAOK CKJIAHOT B3a€MOJII1
HEHTPAJbHUX 1 IepH(PEPUIHUX PEryIITOPHNX
MexaHi3MiB. J[0 Ki1rouoBUX (hakTOpiB HATICXKATh
BIUTMB TIpO3anajlbHUX ITUTOKIHIB, TIMOKCIi,
(hapMaKoJIOTIYHUX areHTiB Ta HyTPUTHBHOTO
CTaTycy, 10 MOAYITIOIOTh CEKPELIiI0, TPAHCTIOPT,
nepudepruyHy KOHBEPCII0 Ta PELENnTOpHY
YyTIUBICTH 10 TUpeoinHux ropmoHis (TT).

1.1. 3mina akmusHocmi Oetioounas nepughe-
PUYHO20 MemabonizMy MUPEOiOHUX 2OPMOHIE.

Bnnue npozananvrux yumoxinie Ha akmue-
Hicmb Oetiodura3. CydacHi TOCIIIKEHHS CBifI-
YaTh, MO0 CUCTEMHE 3aItajicHHs, OCOOJIMBO B
YMOBaxX KPUTHYHUX CTaHIB, IPU3BOJIUTH JIO

IMOOKUX 3MiH y repruepruaHOMY MeTaboTi3Mi
TI'. BusHavansHy poJib y IMX MpoLecax Bifi-
rparoTh Ipo3anaibHi muToKinu — IL-6, IL-1p
ta TNF-0 Ha akTuBHICTB nevioauHas [18-19].

3riHO 3 TAaHUMH YHUCIICHHUX JOCITIKEHb,
npu CHT3 Big3HayaeThest iHriOyBaHHS aKTUB-
Hocti S'-newionuuas I ta Il tumis (D1, D2),
SIKi BIJIIIOBITAFOTH 32 MEPUPEPUIHY KOHBEPCIIO
T4 y Gionoriuno aktuBHui Ts. [lapanensHo
BiJIOYBA€ThCS aKTHBAIIiS €KCTpecii S-neionu-
Hazu [l Turry (D3), piBeHb 5IKOi TICHO KOpEITtoe
3 TSOKKICTIO matoJioriuHoro crany [18-21].
D3 inaktuBye T4 muisixom neriogyBanHs (heHO-
JIBHOTO KUTBIS, TIEPETBOPIOIoYH ioro Ha T3 —
TOPMOHAJIbHO HEAKTUBHUH 130Mep, a TaK0XK
MPUCKOPIO€ MeTaboiyani Kitipenc Ts uepes
ioro nerpanariito. Takuit HanpsM 3MiH 00y-
MoBitoe xapaktepHe mis CHT3 3HmkeHHs
CITIBBITHOIIICHHST CHpoBaTKoBOro Ta/IT3 [22—25].
Hageneni nopy1ieHHs CylpoBOIKYIOThCS 3HU-
YKEHHSM PiBHA 010JJ0CTYITHOTO aKTUBHOTO T3
y TKaHUHAX, OCIaOJeHHSM HOTO 3IaTHOCTI
710 3B’SI3yBaHHS 3 SIAEPHUMH THUPEOiTHUMU
penieniropamu (TRs), a Takox MOTEHIIIITHOIO
KOHKYpeHIli€eto 3 T3 3a B3aeMOIit0 3 TpaHC-
MOPTHUMH Ta PELEITOPHUMHE Oiikamu [26-28].

D2 € xmouoBuM (hepMEHTOM y MIATPHU-
MaHHI TUPEOITHOTO TOMEOCTa3y, KaTali3yIoun
JIOKaTbHY KOHBEPCito T4 y G10JT0MYHO aKTHBHUI
T3 y MeTa0o1I9HO aKTUBHUX TKAHWHAX — MO3KY,
MioKapi, Oypii *KHUpOBIH TKaHWHI Ta CKeJeT-
HUX M’s13ax. Y cTaHi eytupeo3y 110 75 % cupo-
BaTKOBOT0 T3 yTBOPIOETHCS came 3a ydacTio D2,
jgKa TakoX 3abe3nedye OCHOBHY YacTUHY
TKaHUHHOTO Tyny T3, 1110 YMHUTE Yy 2—-3 pa3u
MOTYXKHILTY TPAHCKPHUITLIHHY /110 TOPIBHSHO
3 T3, cunre3oBanum D1. D2 xapaktepuzyerbes
KOPOTKHM TIepioioM HariBBuBeAcHHS ([20—
30] xB), 110 3yMOBIIIOE ii HIBUAKY PEaKIIiO
Ha CTPECOBI1 BIUIMBU Ta Mpo3anajbHe IUTO-
KiHOBe cepenonuie [29].

VY cBoro uepry, D1 yHKITIOHYE TTepeBaKHO
B IEYiHIIi, HUPKaX 1 IUTONOIOHIN 3am03i,
Ma€ 3HAYHO JIOBIINMN MePi0j] HAaIliBBUBEICHHS
(monax 12 rom), iCTOTHO 3aJICKUTH BiJ] €HTE-
PabHOTO HAJIXOKEHHS BYTJIEBOIIB 1 320€3-
neuye mpudmmuzHo 20 % mupkymoouoro Ts,
TIEPEBAKHO MIITPUMYIOUYH CUCTEMHHI THPEO-
inauii romeocras [30].
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Haromicts neitomunaza D2, Ha BinMiHY Bin
D1, Bixirpae mpoBigHy poib y MiATPUMaHHI
TKAHMHHOTO DPIBHS aKTUBHOTO TOPMOHY Ta
peaizarii Horo TpaHCKPUMIIHHUX e(EKTiB.
VY konrtekcti CHT3 3HMKEHHS JOKAIbHOTO
piBHs T3 Moxe OyTu MOB’si3aHe, 30KpeMa, 3
MpUTHIYCHHSIM akTUBHOCTI D2. [0 rimote3y
YaCTKOBO MiITPUMYIOTH JIaHi MOCTMOPTEM-
JIOCJTIJDKEHb, Y SIKUX BHSBJICHO BI1JACYTHICTB
akTUBHOCTI D2 y CKeeTHHX M sI3axX Malli€HTIB,
10 MTOMEPJN Y BUIAIICHHAX IHTEHCHBHOT
teparmii [18]. BogHouac ciin BpaxoByBatH,
IO Taki pe3ylbTaTH MOXYTh BiOOpaxaTu
TepMIHAIBHI 3MiHH, TIOB’5I3aHI 3 KPUTUIHUMH
MOPYIIEHHSIMU TOMEOCTa3y (TIMOKCis, ieMis,
aroHaJibHi CTaHM), 1 TOMy HE MOXYTb OyTH
0e31ocepeTHhO EKCTPAIoIbOBaHi Ha MaTodizio-
noriudi MexanisMu CHT3 y j)KMBHX TaIliEHTIB.
VY 3B’s13Ky 3 UM HaBEJICH1 JIaHi JOLLIBHO PO3-
TJISIIATH SIK TaKi, 10 BKA3YIOTh HA MOXKITUBY
yuacts D2 y popmyBaHHI JOKaIBbHOTO nedi-
uuty T3, ogHaK MOTPeOYyIOTh MOJAJIBIIOTO
MiATBEPKCHHS B KJIIHIYHUX Ta €KCIIEPUMEH-
TaJIbHUX JTOCIIIKEHHSIX.

Takum unHoM, mpu CHT3 Ha ¢oHi cuctem-
HOTO 3amaJieHHs] BiIOYBa€eThCs mepelynoBa
nepudepruHoro meradomizmy TI': mpurHiuy-
1otbest D11 D2, aktuByethes D3, o npusso-
JTH 10 3HIKEHHS poayKiii T3 Ta Hakomm-
YyeHHsI 010JI0rYHO HeakTUBHOTO r'T3. OcobmmBe
3HaueHHs1 Mae D2 — gepMeHT i3 KOPOTKUM
NIepi0/I0M HaIiBBUBE/IEHHS, YyTIUBUIL 10 MIPO-
3amaabHUX CTUMYJIB, 1[0 TOSICHIOE PaHHE
3HIKeHHS T3 y cupoBaTIi Ta y TKaHWHAX 3
BHCOKOIO METa0O0JIYHOO aKTHBHICTIO. 3 OTJISITY
Ha 11e, OUIBIIICTh aBTOPIB PO3IJIAIAI0Th 3HU-
*eHHs OiomoctymHOCTI T3 sIK OCHOBY anan-
THUBHOI peakiiii opraHizmy, CpsiMOBaHOT Ha
0OMEKEHHSI CHePreTHYHUX BUTPAT Yy KpH-
TUYHHX cTaHax [23; 25; 26].

Bnnue ecinokcii na peeynayito 0elloounas.
OnHUM 13 LEHTpPaTbHUX MOJIEKYISIPHUX
MeJIiaTopiB BIIMOBIl HA TIIOKCIO € TIMOKCIIHO
inaykoBanui ¢paktop la (HIF-1a) — Tpanck-
PUIIIAHUNA (aKTOp, IO PETyJIOE EKCIIPECiIo
YHUCJIEHHUX I'eHiB, BiINOBITAJILHUX 34 ajarl-
TaIito 10 AeilUTy KUCHIO Ta MiATPUMAHHS
rOMeOCTa3y B yMOBax iIemii Ta OKCHUIATHB-
Horo ctpecy [31; 32]. V Mozensax rinoKCHYHO-

1IIIEMIYHOTO YIIKOJKEHHS! TKaHUH TOKa3aHo,
110 TIMOKCis MiABUIIY€e CTaOLIBbHICTh 1 aKTUB-
Hicth HIF-10, mo cripusie inaykiii ekcrpecii
D3 — pepmenty, mo inaktuBye T4 1 T3 muisxom
niepeTBOpeHHs iX y r'13 1 IUiHOATUPO3HH BiIIO-
BimHO [33; 26]. Ilig miero rimokcii D3 moxe
3MIHIOBATH CBOKO CYOKITITUHHY JIOKAJIi3aIlifo,
30KpeMa IMePEMIIITyBATUCS B SIPO, IO TIOCHITFOE
i 3/IaTHICTh 3HIDKYBATH CITiBBiIHOIIEHHS T3/I' T3
gepes MOCHICHY IHAKTHBAIII0 aKTUBHOTO T3
Ha miciieBomy piBHi [34]. Lle mpuzBoAUTH 10
e OUTbII 3HAYHOTO 3HMKEHHS 01070CTyII-
HocTi T3 y MeTaboiuHO aKTUBHUX TKaHMHAX,
TIOTTUOTFOFOYH JIOKATEHHH IEPIIUT TOPMOHY.

Perynsiist aktuBaocTi D2 y KitiTHHaX gopoc-
JIOTO OpraHi3My 3IiHCHIOETHCS MEPEBAKHO
yepe3 HAM®-3aiekHl CUTHAIBHI IIIISXH.
[TimBrmenns pipas TAM® iHIyKye eKCIIPECito
D2, 110 32 HOpMaITbHUX YMOB ACOIIOETHCS 3
MTOCHJICHOIO JIOKAIbHOIO akTuBatliero T4y T3,
MIJCUIIOE TPAHCKPUMIIHY aKTUBHICTH T3
yepe3 TRo/P Ta akTUBY€e TpaHCKpUIIIHHUI
koaktuBarop PGC-10, cnpusiroun migBuie-
HOMY C€HEpPreTHYHOMY METaboJi3My y TKa-
HuHax [35]. Takuit mexaHi3m 3a0e3nedye
onrruMaibHe reperBopeHHst T4 y T3 1 crumysroe
TKaHUHHI MeTabOoIIuHI MPOLECH, HEOOXiTH1
JUTS T ITPAMAHHS €HEPreTUIHOTO TOMEOCTa3Yy.

Y KOHTEKCTI Trinokcii BigOyBa€eThCs 3CyB
OamaHCy MK akTUBYIOYMM D2 Ta 1HaKTHUBY-
tounM D3 metabomnizmom TT y Oik peBainto-
BaHHs D3-orocepenkoBanoi iHakTrBartii. Ctadi-
mizauig HIF-1a inxykye excripecito D3 [33; 26],
toxi sik TAM®-omocepeikoBaHa CTUMYJISITIS
D2 3a3nae npurHiue€HHs BHACTIIOK OKCH/Ia-
THBHOTO CTPECY Ta MOPYIICHb CHUTHAIBHHUX
IUISXIB, IO CIIOCTEPIraloTh y KPUTHUHUX
craHax, BKIIFo4uHO 3 Tsokkum COVID-19 [36; 37].
Taka ckoopauHOBaHa peryJsLis 3abe3neuye
TKaHMHHO- Ta YaCOBO-CIeUM(IUHE 3HIKEHHS
JOKaNbHOI OioakTuBHOCTI T3, crpsiMOBaHe
Ha 0OMEXEHHS €HEeproCOKUBaHHS B YMOBaxX
KHCHEBOTO AC(IiIUTY.

i MexaHi3MH TOTIOBHIOIOTH TPaIUIIIHHHIA
MOTJISA Ha POJb MPO3amalbHUX ITUTOKIHIB
y ¢opmyBanni CHT3, migkpecnroroudn, 1o
TIHOKCIsl pealti3ye BIUIMB Ha THPEOITHUI MeTa-
00JTi3M He JIMIIIE OTOCEPEIKOBAHO Yepes 3ama-
TieHHs1, ane i 6e3nocepenubo yepes HIF-1a-
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3aJIeXKHI NUIXU. Y KPUTHYHUX CTaHAX, 30KpeMa
npH cericuci Ta Tskkomy repediry COVID-19,
TIMIOKCIsT BIJITpae CaMOCTIHHY W BaKJIUBY
poib y popmyBanni genotuny CHTs, mo
BKJTIOYAE 3HIDKEHHS akTUBHOCTI D2, akTHBALIiI0
D3 1 BiAIIOBiHE 3HMKEHHS JOKAJIbHOI Ta
CUCTeMHOi 610akTUBHOCTI T3.

TakuM YUHOM, JTaH1 Cy4acHUX JIOCHIHKEHb
10J10 BIUIMBY TIMOKCIi Ha PETYJIAIII0 JIeHo-
JIMHA3 Ta THPEOTTHOTO META00I3MY ITiITPH-
MYIOTh YSBJICHHS PO T€, L0 3MIHU THPEOi-
HOT'O CTaTyCy MPH MNIOKCUYHUX CTaHAX Y KPH-
TUYHO XBOPUX MMAII€HTIB CTAHOBJIATH BAXKIUBY
CKJIQJIOBY aJaNTaiiHOl BiIMOBIII, CIIPSIMO-
BaHOT Ha OOMEKEHHS €eHePTeTUYHNX BUTPAT.
Oco011BoOi akTyaJIbHOCTI Lie Ha0yBa€ B KOH-
TEKCTI TaKUX 3aXBOPIOBaHb, SIK TSHKKUH Iepe-
oir COVID-19, mist IKOTO XapakTEepHUM €
rOokuit nedinuT kucH. Takuit MexaHi3M
Y3TOJIKYETHCS 3 OUIBII 3arajbHOI0 KOHIIETI-
riero CHT3 sik posiBy MeTaboIiuHOT eKOHOMIT,
peai30BaHOi Yepe3 IHTErpOBaHy CUTHAIbHY
BiCh «IIUTOKIHU — JIEHOAMHA3H — TUPEOIIHI
TOPMOHU» B YMOBaX 0OMEKEHHX PECYPCIB.

1.2. Pecynayis excnpecii s0epHux mupeo-
ioHux peyenmopie (TRs).

TT peanizytoTh cBOi 010JIOTiUHI €PeKTH
nepeBaxxHo uepes siaepHi peuentopu TRa i
TR, sii micins 38’ s13yBaHHsA 3 T3 MOAYIIOIOTH
TPAHCKPHUIILIIO YHUCICHHUX TE€HIB y PI3HUX
TKaHWHaX. [30)OopMHUIT Ta TKAHMHHO-CIICIH-
¢iunmii mpodine excrpecii TRs BuzHauae
YYTJIIMBICTh KIITUH JO TOPMOHAJIBHOTO CHT-
HaJy ¥ 3a3Ha€ 3MiH Y ATOJOT1YHHUX CTaHaX,
takux Ak CHTs3, mo cyrreBo BIuiMBae Ha
peamizarito edextis T3z [38].

TRa (Bmouae TRal i TRo2) ta TRP xomy-
10Thcs Bignosigno renamu THRA i THRB, a
iX TKaHMHHA eKcrpecis (OopMye JIOKAIbHY
TOpPMOHAJIBLHY BIJMOBi/Ib, 30KpeMa B CepIli,
MEYiHIIl, TIIOTaTaMyCi, CKEIETHUX M s3ax 1
KicTKOBIH TKaHWHI. CIiBBiTHOIICHHS 130h0pM
peuenTopiB Ma€ KPUTUYHE 3HAYCHHS IS
perymsiii MeTabomuHuX, MpoidepaTUBHUX
1 nudepenuianbHuX mporecis [39].

HesBakaroun Ha 0OMekeHY KUTBKICTh IaHHX,
JIOCTTIIKEHHSI CBITYaTh PO 3HKEHHS eKCTIpecii
TRal 1 TRP y ckeneTHUX M’s3aX TMAII€HTIB
3 KPUTHYHIMH CTAHAMH, ITI0 CYIPOBOLKYIOTHCS

CHT3[40]. Lle cynpoBOmKYEThCS 3SMEHIIIEHHSIM
piBHs peruHoigHOro X-penentopa (RXR),
kUi (hopMye (YHKITIOHATbHI TETEPOTUMEPH
3 TRs 1 € HEOOXiTHUM JIJIsl peani3allii TpaHc-
KpurnuiiHoi akTuBHOCTI. Taka mepeOynoBa
PELENITOPHOTO KOMIUIEKCY MOJKE TTOSICHIOBATH
(dhopMyBaHHSI TKAHWUHHOI PE3UCTEHTHOCTI JI0
TT" HaBiTh 32 yMOB 30epexxeHux abo nuie
nmomipHo 3HMXKeHuX piBHIB TI' y cupoBariii.

Brtko J. (2021) [41] migkpeciioe, 10 B3a-
emoqisa TRs i3 RXR € ki1ro40oBUM €JIEMEHTOM
EIreHeTHYHOTO KOHTPOJTIO TPAHCKPHIILIi TeHiB,
3Ty4eHUX JI0 PeryJisiiii eHepreTHIHOro MeTa-
00mi3My, KITiTUHHOT potidepartii Ta miaATpH-
MaHHS TOMEOCTa3zy.

JlocmipKeHHsT BKa3yIOTh Ha BUCOKY TKa-
HuHHY crneuudiunicts ekcnpecii TRs mpu
CHT3. Y roctpux KpUTUYHUX CTaHaX (CErcuc,
IIIOK) 3a3BUYail BiJ3HAYAETHCSA TJIOOAJIbHE
3HIWKEHHS piBHIB TRs, To1 SIK Iy XpOHIUHUX
3aXBOPIOBAHHSX IMEUIHKH 200 HUPOK 3MIHH €
Outbin BapiaOenpHuMH [42]. Y Te4iHKOBIM
TKaHUHI KPUTHUYHO XBOPHUX OIKCAHO 3MiHY
cniBBigHOomeHHs 130¢opm TRal/TRa2, mo
BIUIMBAE Ha 34aTHICTH 11 B3a€MOIIATH 3 BiIIO-
BIIHUMU T€HETHYHUMU PETYJIATOPHUMH €Jie-
menTami [43]. Lli cnocTepeskeHHs CBiauaTh,
o excnpecist TRs miansrae TOHKIHN perymsuii
HE JIMIIE HA TPAHCKPHUILIHHOMY PiBHI, ane i
yepe3 allbTePHATUBHUN CIUTAMCHUHT, yTBOPEHHS
(YHKIIOHAIBHO PI3HUX 1300OpM, IXHIO 37aT-
HICTb 3B’s13yBaTu T3 Ta B3a€EMOIISATH 3 KOAKTH-
BaTOpamu abo penpecopamu TPaHCKpHIILT [44].

Taki 3MiHM 320€3MEUyIOTh TKAHMHHO-CIICIIU-
¢iyHe HaMAITYBaHHS YyTJIUBOCTI 710 T3, 110
TI03BOJISIE 320€3MEUNTH THYUKY aaNTaIliio 10
3MiH €HEPreTHYHOI0 Ta IMyHHOTO TOMEOCTa3y.
dyHKIIOHATBHE OXOIIeHH 1ii T3 BKIIOYaE:

1) perynsiiito MeTaboi3My (BYTJI€BOHOTO,
JIITITHOTO, OLIKOBOTO);

2) miATpUMaHHS €HEPreTUYHOro OanaHcy
(MiTOXOHApiaIbHA PYHKITiSI, TEPMOTEHE3);

3) pO3BUTOK 1 pereHeparlito TKaHuH;

4) iHTerpallifo rOpMOHAIBHUX CUTHAJIIB 13
LIUTOKIHOBUMHU Kackaaamu [38; 45].

B ormsaai De Vito P. et al. (2011) [46]
nmokaszaHo, 1o 3MiHu ekcmopecii TRs mpu
CHT3 MoxyTh MaTu MpsiMi IMyHOMO/YJIIO-
BanbHi Hacmiaku. TI" gepe3 TRs-3amexHi Ta
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TRSs-He3anexHi MeXaHi3MU OepyTh y4acThb y
peryJsmii HUTOKIHIB, (GaronuTo3y Ta iHIIUX
iIMyHHUX (yHKIH B Makpodarax, T-mimdo-
[IUTaxX Ta IHIMUX €PEKTOPHUX KIITHHAX, IO
KPUTHYHO BAKJIMBO B YMOBaX CHCTEMHOTO
3arajeHHs Ta KpUTUYHHUX CTaHiB.

VY3aranpHIOI0YH, perysiis ekcrnpecii TRs
(TRa 1 TRPB) € KpUTUYIHO BaXKIIMBOIO JIJISL pea-
mizarii TkanuHHOI Bianosiai Ha Ts. [Tpu CHT3
3MiHH B ekcrpecii Ta pyHkuionyBanai TRs,
BKJIFOUHO 3 TIOPYILIEHHAM B3a€MO/IIT 3 KOAKTH-
Batopamu, TakuMu sik RXR, MoxyTs 0OMe-
JKYBaTH TOPMOHAIbHY CUTHATI3aIlI0 HaBITh
3a BiHOCHO 30epexeHux piBHiB TT y cupo-
Bari. Lle gornoBHroe narodizionoriyny Moaesb
CHTs, migxpecitoun 3HAYeHHS HE JIMIIe
TOPMOHANBHOTO Ae(iuTy, a # TKAaHUHHOT
pesucrentHocTi 10 TT™ sk ckiamoBoi agar-
Tallii Opra"izaMy 10 KpUTUIHOTO CTaHY.

1.3. Ilopywenns cinomanamo-einoghizapro-
mupeoionoi oci (I'T'T).

OxpiM XapakTepHOTO 3HIKEHHS CITIBBIIHO-
trennst T3/r T3, KITiHIYHEMHE Ta Ta00PaTOPHUMHE
o3Hakamu CHT3 € BTpara abo cyTTeBe 3MeH-
meHHs 1000Bux KomrBade T T Ta HeagekBaTHa
[EHTpaJbHa BIJIMOBIJIb 3 OOKY TimoTagamMo-
rinogizapHoi cucremu [25; 47]. Li nopyieHHs
He 00MEXYIOThCS JIMIIIE 3MIHaMU Nepudepuy-
Horo Metabomizmy TI', a BKIIIOYal0Th TaKOX
LIEHTpaJIbHI MEXaH13MH, 30KpeMa MoariKarii
JIOKaJIbHOTO THPEOiTHOr0 roMeocTasy B TiMo-
TajlamMyci Ta rinogisi.

YV KOHTEKCTI LIEHTPAIBHOI peryLii aera-
JIbHO BUBYEHO POJIb JeroanHa3 D2 ta D3 y
rinoranamyci. EkcriepuMeHTasbHi TOCiDKEHHS
Ha TBAPUHHUX MOJIEISIX ITOKA3aJIH, 1110 32 YMOB
CHCTEMHOTO 3alaJIeHHs, 30KpeMa Miclisi BBe-
nenns jginonomcaxapuny (LPS), aktuByerscst
curHanpHuil nuisix NF-kB, mo npussBoauts
10 miaBHUINEeHOI ekcrnpecii D2 y riianpHUX
KJIITUHAX — TaHIIUTAX, JIOKATI30BaHUX Y TIEpH-
BEHTPHKYJISIPHIN 30HI Tinotamamyca [48]. AkTu-
Ballist D2 cympoBOMKY€EThCS MiIBULIICHHSIM
JIOKTBbHOI KOHIIeHTpallii T3 y rimoTagamidHii
TKaHWHI, 30KpeMa B MTAPAaBEHTPHUKYISIPHOMY
SZIpi, 110, Y CBOIO YEPry, 1HTIOY€E EKCIPECito
tupeoTpornin-penizunr-ropmony (TPT') Ta
3HMKY€E CTUMYJISLIIIO TUPEOTPOITHUX KIIITUH
nepeanboi o rinmodiza go cexpenii TTT.

[NapanensHo, 32 YMOB 3amajieHHs], €KCIIPeCis
D3 y rimoranamyci 3MEHIITY€EThCSL, 110 I0IaTKOBO
CIIpHSI€ MABUIIICHHIO JIOKAJIBHOI 01010CTYTI-
HocTi aktuBHOTO T3 [49]. Taka nBOHAMpaB-
JieHa 3MiHa aKTHBHOCTI AeioanHa3 Gopmye
(YHKIIOHATTEHY MOJIENb IIEHTPAIBHOTO TiIepTH-
peosy, He3Bakarour Ha cucteMumid nedirmt 1T,
mo cnprunHioe npurdivenss ['TT 1 mopymrye
HOpPMaJIbHY TUPEOiqHYy cTUMYIALI0. Takum
YHHOM, HaBiTh 32 HU3BKOTO Nepu(epruIHOro
piBHA T3 JIoKanbHa KOHLEHTPALlisi TOPMOHY
B IICHTPAJILHHUX CTPYKTypax MOxe OyTu HaJl-
JIMIIKOBOIO, 10 YWHUTH IHTIOYIOYMU BILTUB
Ha cekpemiro TPT Ta TTT.

3miau uyTiuBocTi 10 TI' Takok MaroTh
naroreHetuuHe 3HaueHHs npu CHT3. Hespa-
KaI04W Ha BITHOCHO cTa0LIbHY ekcripecito TR
y OUTBIIIOCTI EKCIIEPUMEHTATLHUX MOJIEIICH,
(yHKIIIOHAJTbHA aKTUBHICTH TUPEOITHOTO perier-
TOPHOTO KOMIDIEKCY MOYKE 3HIKYBATHCS BHA-
CITIIZIOK 3MiH PiBHIB TPAHCKPHUIIIIMHUX KOAK-
TUBATOpPIB 200 cymnpecopiB TpaHckpurii [50].

Momudikarii Tpancnopty TI" y ITHC € me
OJIHUM Ba)KJIMBUM JIAHLIOTOM PETyJISLIT IpH
CHT3. 3okpema, B €KCIEPUMEHTATBHIX MOZIEIISAX
BiJI3HAYEHE IT1JBUILIEHHS €KCITpecii TpaHCIIop-
tepiB MCT10 ta OATP1C1 y rinoranamyci
pY BiTHOCHO He3MiHHOMY piBHI MCTS. Taki
3MIHM MOXXYTb BIUIMBAaTH Ha €(EKTHUBHICThH
tpancnopty T4 Ta T3 uepe3 rematoeHIeda-
JTiyHui Oap’ep 1 KIITUHHI MeMOpaHH, 3Mi-
HIOIOUYH JIOKQJIIbHY TOPMOHAIBHY KOHIICHT-
pauito B TPI'-npoaykyrounx Heiiponax [3].

IMmyHHI (akTOpH, 30KpeMa TIpo3anaibHi
murtokiau IL-1B, TNF-a ta IL-6, piBeHb SKHX
CYTTEBO 3pOCTa€ B yMOBaX CHCTEMHOT'O 3aria-
JICHHSI, TAKOX 3/1aTHI MPUTHITYBATH CEKPELII0
sk TPI', Tak 1 TTT', o 104aTKOBO IMMOCHIIIOE
npurHiveHHs ['TT npu CHT3 y kputuunHux
cranax [51-53]. Kpim meTaboniyHUX 3MiH
TT, uentpanbna perynsmis ['TT migisrae
BIUIMBY HU3KH HEUPOEHTOKPUHHUX (haKTOPIB:
TJIFOKOKOPTHKOIM YMHSATH MPSMUIL IHT10yroumit
BIUIUB Ha ekcripecito TPI' y mapaBeHTpHKY-
JISpHOMY siIpi rimoramamyca [54], Tomi gk
COMAaTOCTaTHH 1 JONaMiH BHCTYIAKOTh (i3io-
noriuaumu iHriditopamu cexpenii TTT,
MO/TYJIFOIOYH BIIOBI/Ib TUPEOTPOITHUX KITITHH
na TPI" [55].
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OcobnuBe Miclie y i CUCTEMI IMOcCiaae
SIBUIIIE AJATUBHOTO MEPEMHUKAHHS JKEpel
MEJIaTOHIHY MpPU 3amajieHHi, 0 J0JIaTKOBO
BIUTMBAE HA IEHTpalIbHY peryismito [TT. V
¢b1310J0T1YHUX YMOBaX MEJATOHIH CHHTE3Y-
€ThCA B eIii3i M KOHTPOJIEM CylpaxiazMa-
TUYHOTO fA]Ipa, PEryJIoloud J1000BI pUTMHU
cexpetii TPI" ta TTI. ITpote 3a yMOB cuctem-
Horo 3anaieHHs aktuBaiis NF-kB npurniuye
HOpaJpeHEPTiYHy CTUMYJIAIIIO emigiza, mo
MIPU3BOIUTS 0 PO3JIaTy LIMPKATHOTO pUTMY [S6].
BomHovac cuHTe3 MeNIaTOHIHY MEPEMIIITYEThCS
0 KJIITUH IMYyHHOI cucTteMu (Makpodaris,
HEUTPODITIB), Ie TOPMOH BUKOHYE JIOKATBHI
imyHOMOTyroroui (hyHki [57]. Le BimoOpaxae
denomen imyHo-emidizapHoi oci (aHrL —
immune-pineal axis), 3a sKoro MeIaTOHIH M-
TpUMY€ IMyHHY BiIITOBifIb, aJIe¢ BTpayae CBOIO
pOJIb Y CUCTEMHIM €HJOKPUHHINA peryJismii,
3okpema koHTpoai I'T'T [58; 59].

Orxe, nopymenns perymsiuii I'TT mpu
CHTj; BinoOpakae CKJIaiHy B3a€MOJIII0 MiX
[EHTPaJILHUMU 1 TepuHepuIHUMI MEXaHi3-
MaMH TUPEOITHOTO KOHTPOI0. AkTuBaris D2
1 npurHiueHHs D3 B rimoranaMmyci 3a yMOB
CHCTEMHOTO 3alaJiCHHs] 3yMOBIIOIOTh JIOKa-
JIbHE TABUILEHHS T3, 1110 IPUTHIYYE CEKPELIit0
TPI' i TTT, nomipu cuctemMHuit Aediut rop-
MOHIB. JI0IaTKOBI BIUIMBH — IIMTOKIHOBA 1HT-
Oirrist, mecrabimizallis MUPKATHIX MEXaHI3MiB
(4epe3 3MIILEHHs CHHTE3y MENATOHIHY), 3MIHU
y TPaHCIOPTEPHIN cUCTEMI Ta pelenTopHii
YyTIUBOCTI — POPMYIOTh LIUTICHY QAN TUBHY
PEaKIIiro, CIPsIMOBaHY Ha 3HIKEHHS TUPEOiTHOT
CTUMYJSILIT B yMOBaxX KPUTUYHOTO 3aXBOPHO-
BaHHs. Taka perysiropHa nepeOyiosa marpumye
xkoHnenuiro CHT3 ax eneprosbepirarouoi
BIJINTOBI/Il HA CHCTEMHHI CTpEC.

1.4. Mopghoghynrkyionanenuii cman wumo-
nooibHOI 3a7103U

Mopdornoriuti 3MiHH IATONOIOHOT 3871031
y nartieHTiB i3 CHT3 onucani B HU31I1 TicTO-
MaTOJIOTIYHHUX JIOCTI/HKEHbB 1 MiITBEPIKYIOTh
HAsBHICTb OPraHHOTO KOMITOHEHTA IOPYILIEHOTO
TUPEOITHOTO TOMEOCTA3y IPA KPUTUYHUX CTaHAX.
Y mocrmoprem-nociipkerHi De Jongh F.E. (2001)
[60] mokazaHo, 110 y MaIi€HTIB, SKi TOMEPITH
BHACITIZIOK TSDKKOT HECHTIOKPUHHOI ITaTOJIOT 1,
CTPYKTypa IMIUTONOII0HOI 371031 3a3HaBaja

CYTTEBUX 3MiH, 30KpeMa peayKuii Koaoiny,
Jerenepaitii (hOMKyISIPHOTO EMITENiF0, HAOPSKY
CTPOMH Ta MOPYIIEHHS TKAHUHHOI apXITEeKTO-
HIKH, 1110 CBITYUTH MPO 3HMKEHHS (PYHKITIOHA-
JIbHOI aKTUBHOCTI 371031 B YMOBaX CUCTEMHO1
nexomneHcartii. [TomiOHi pe3ynbTaTi OTpUMaHO
1 y CydacHHMX KJIIHIYHHMX JOCHTIDKeHHsX. Tak,
Saha F.E. et al. (2023) [61] mponemoHCTpyBamu
HasIBHICTh (DOKATHLHUX 3anaIbHUX 1H(UIBTPATIB,
BUCHKEHHS KOJIOITy, IOPYIICHHS OpraHi3arii
(homiKymB Ta aKyMyJAIii TUPEOTIOOYITiHY
B TKaHWHI IIATOMOIOHOT 3271031 KPUTHIHO
XBOpUX MAlI€HTIB, 110 CYIPOBOKYBAIOCS
3HmKEeHHsM piBHIB TI' y cupoBarmi Kposi,
OJTHAK I1i CTIOCTEPEKEHHSI MAIOTh aCOLIIaTHBHUN
XapakTep 1 He I03BOJIAIOTH POOUTH BUCHOBKH
PO MPUYMHHUK 3B’5130K. AHajIoriyHa MOpgo-
JIOTiYHa KapTHHA ONMCAaHA y MAIli€HTIB, fKi
MOMEPJH BiJl TSXKKUX OIMIKiB, 13 SBHUIAMU
mucTpodii Ta JereHepariii THpEoiqHoi mapeH-
XIMH, IO PO3TIIAIAETHCS IK MOP(OJIOTTUHHMA
cyocrpat hpopmyBanus CHT3 y BiimoBiib Ha
eKCTpeMaIbHUM cTpec [62].

OxpeMmi ekcriepuMeHTalIbHI AaHi [63] Takok
OMUCYIOTh TOMIOHI 3MiHHM, OTHAK iX 1HTepIpe-
Tarlsi 0OMEeKeHa YMOBaMH TBAPHHHOI MOJIEI.
CyKyTHO 111 JaH1 CBiYaTh, 10 TSHKKUN coma-
TUYHUIN CTPEC YMHUTD IPSIMUI 1 HeCTIeLM(PIIHNI
BIUTMB HAa MOP(HOYHKIIIOHATBHUI CTaH TUPEO-
1MHOT TKAaHMHU HE3aJIeKHO Bif] €TIONOTIl YIIIKOI-
eHHs.. OYHKITIOHATbHE TPUTHIYEHHS IIUTO-
nozi6Hoi 3ano3u mpu CHT3, iMoBipHO, 3yMOB-
JieHe He Juie nopymenHsam perymsuii ['TT,
aJie ¥ MPSIMAMH JIOKTHHAUMH e(heKTaMH CHCTEM-
HOro 3amajieHHs. 30KpeMa, B JOCIIIKEHH]
Ajjan R.A. & Weetman A.P. (2003) [64] moka-
3aHo, mo nutokiau IFN-a, IFN-B ta IFN-y
npurHigyroTh TTT -3a5exHuit TpaHCTIOPT HOTY
Ta cekpetito TI y KynbTypax JIIOICBKUX TUPEO-
LIUTIB, 3HIKYIOUH edekTuBHICTD TTT -curnamy
HABITh 32 HOpMATbHUX KoHIeHTparii TTI y KkpoBi.

Ha cporomHi npsimi gaHi mo10 akTHBAITii
inpnamacomu NLRP3 y Tupeoinniii TkanuHi
nartienTiB 13 CHT3 Hapasi BiACyTHI, OJ]HAK YMOBH
CHCTEMHOI 3anajIbHOI BIIIOBII (OKCHIaTHBHHI
cTpec, MIABUIICHHS PIBHSA Mpo3amalbHUX
LIUTOKIHIB, METa0OJIIUHI OPYIIEHHS ) MOKYTh
CTBOPIOBAaTH MIKpOCEPEIOBUILE, TTOTEHIIIHO
CTIPUSITIIMBE TSI AKTUBAITH BHYTPIIHBOKTITHHHIX
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3anajibHUX CUTHATBHUX IIISIX1B Y THPEOIUTAX.
Y Mozensx aBTOIMyHHOTO TUPEOITUTY IMOKa-
3aHO, 1110 TUPEOIMTH 3/1aTHI poayKyBatu [L-13
ta IL-18 3a yuactio indpmamacomu NLRP3,
IO CBITYUTH MPO MOTEHIIHHY MOXIJIHUBICTh
aKTUBAIlil MOAIOHUX MEXaHi3MIB y THPEO-
ruTax [65]. OmHax 111 JaHi OTpUMaHi B yMOBax
cnenr(}iyHOro aBTOIMYHHOTO IPOIECy 1 HE
MOXYTh OyTH 06€3M0CEepPEHBO EKCTPAITOIHOBAHI
Ha HETHPEOiHI MaTOJNOTI4HI CTaHH. Y 3B’ 3Ky
3 IIUM Y IaHOMY KOHTEKCTI JOLLIBHO PO3IJIsi-
JIaTH MOXKJIMBY Y4acTh MOTIOHMX MEXaHi3MiB
npu CHT3 sk rinoretuyHy, 1mo norpelye
MOJIAJIBIIIOTO EKCIIEPUMEHTAITBHOTO Ta KITiHIY-
HOT'O IATBEpKeHHS. BoTHOYAC IEpEKOHIMBO
MIPOJIEMOHCTPOBAHO, IO MTPO3AIaIbHI [UTO-
kiau (30kpema [FN-y Ta TNF-o) 31aTHi nipursi-
yyBaTH (YHKIIOHAJIBFHY AaKTUBHICTH THPEO-
[IUTIB 1 aKTUBYBATH allONTOTUYHI CUTHAJIbHI
KacKaJu, MIABUIIYIOYU iX YYTJIMBICTH O
TRAIL-onocepenkoBanoi 3aru6eni [66]. Lle
CBIJTYHTH TIPO TE, 110 TPH KPUTHIYHUX CTAHAX
TUPEOLUTH MOXKYTh OyTH 3allyueHi J0 JIOKa-
JIHHUX 3aITajIbHUX MPOIIECIB, OJTHAK TIEPEBAYKHO
SK MIILIEHb CHCTEMHOTO BIUTUBY, a HE K aBTO-
HOMHUH JpaiiBep 3alaJICHHS.

Xoya mpsiMi JjaH1 1010 aKTUBALL iH(Iama-
comu NLRP3 y TupeoinHiit TkKaHUH1 MaIli€HTIB
13 CHT3 Hapasi oOMexeHi, yMOBH CUCTEMHOT'O
3amalieHHs] — OKCUIATHBHUH CTPEC, Ha UTUIIIOK
Mpo3anaibHUX [IUTOKIHIB 1 MEeTa0oIIuHA JIHC-
(GYHKINST — CTBOPIOIOTH MIKPOCEPEIOBHIIIE,
MOTEHIIWHO CIIPUATINBE A 11 akTUBaii. Y
MOJIEIISIX aBTOIMYHHOT'O TUPEOIIUTY JIOBENICHO,
10 TUPEOIIUTH 3/IaTHI CAMOCTIHHO IPOAYKY-
Batu IL-1B Ta IL-18 3a ywacTio indmama-
comu NLRP3 [65], 110 no3Bosisie ekcTparno-
JIFOBATH NOMI0HI MEXaHI3MHU 1 Ha 3alTalbHUAN
koHTekcT CHT3. JlomarkoBo mokaszaHo, 1110
nmpo3anajgbHi IUTOKIHM, 30KkpeMa IFN-y ta
TNF-0, akTUBYIOTh allONTOTUYHI CUTHAJIbHI
KacKaJli B THPCOITHUX CITeTAIGHUX KITITH-
HaXx, MiBUIIYI0YH 1X 4yTnuBicTh 10 TRAIL-
orocepekoBaHoi 3aruoeni [66]. e cBiqunTh
PO Te, IO TUPEOIMTH PU KPUTHIHUX CTAHAX
HE JIMIIE TACUBHO 3a3HAIOTh YITKOHKEHHS, a
Il aKTHUBHO 3aTY4ar0ThCsI 710 JIOKAJIBHOI 3ama-
JBHOT BIAMOBII, 10 MOTIXUOIIOE (YHKITIO-
HATBHUNA NeDIUT TUPEOoiqHOI TKAHWUHU Ta

CHpHUs€ PO3BUTKY MepupEepUUHOro TilOTH-
peo3y HaBiTh 3a He3MiHeHuX piBHIB TTI .

Xova CHT3 TpaguiiiiHo po3riisiIaroTh K
TPAH3UTOPHY QJANTHUBHY PEAKII0 3 TOTEH-
IHHOI0 HOpMaJTi3alli€elo TUPeOoiqHOT QyHKIIIT
TiCIs OJLy’KaHHsI, CyJacHi KITiHIUHI crocTepe-
JKEHHS CB1I4aTh, 1110 3@ IEBHUX YMOB, 30KpeMa
NpH TSDKKUX BipycHUX iH(ekisx (COVID-19),
111 MPOIIECH MOXKYTh 1HIIIFOBaTH a00 3aroct-
PIOBATH aBTOIMYHHI ypa)KEHHsI IATOIOA10HOT
3J1031. Y TaKUX HAIl€HTIB OMMCAHO MiJABU-
IICHHSI YaCTOTH TUPCOITHUX aBTOAHTHTII
(anti-TPO, anti-Tg) Ta BUNIaAKU aBTOIMYHHHX
THUpeOoinHuX 3axBoproBank miciast COVID-19
[37; 67], omHak 11i JaHi MalOTh aCOIIaTUBHUI
XapakTep 1 He MIATBEPKYIOTh MPSMOTO
MIPUYUHHOTO 3B’SI3KY.

OTxe, mpu CHT3 muTonoaiona 3ano3a €
He JIMIIe MIIIEHHIO CUCTEMHOTO CTpecy, a i
MOKe OyTH 3aTydeHa JI0 JIOKATbHUX 3aITaIbHIX
Ta IMyHHUX MIPOLIECIB, IEPEBAXKHO K CTPYK-
Typa, 10 pearye Ha cucTeMHi BIuiBH. CyKyT-
HICTh MOP(OJIOTTYHUX YIIKOIKEHb, IUTOKIH-
OITOCEPEIKOBAHOTO (PYHKITIOHATTBHOTO TIPUTHI-
YEHHS, allonTo3y TUPEOIUTIB Ta MOTEHIIIHOT
iH(pamacoMHoi akTuBalli Gpopmye mopdo-
(GyHKLIOHATBHUM cyOCTpaT K JUIsl TpaH3u-
TOPHOTO (hYHKIIIOHAILHOTO TIOTUPEO3Y, TaK
1 U1 MO>KJIIBOT'O 3aITYCKy ayTOIMYHHHX THPEO-
iHUX 3aXBOPIOBaHb Y TCHETUYHO CXUIIBHUX
0ci0, 10 OOTPYHTOBYE HEOOXiNHICTh AWHA-
MIYHOTO €HJJOKPHUHOJIOTIYHOTO HAIJIS Ay MICIs
MEPEHECEHNX KPUTUYHUX CTaHIB. Y MiICYMKY,
MopodyHKITIOHATBHI 3MIHH IIIUTOMOI0HOT
3ano3u npu CHT3 BigoOpakaroTh opraHHHii
PIBEHb aIalITUBHOI BIAMOBI/II HA CHCTEMHUI
cTpec. BogHouac mopsi i3 ©MMHU 3MiHAMH
BiOyBaeThcs nepedynoBa meradonizmy TIT
y KJIITUHAX BPO[DKEHOTO IMYHITETY, 110 Bi100-
pakae KJIITUHHUN piBEHb ajganTallii Ta He €
aNBTEPHATUBHUM, a JOMOBHIOE CHUCTEMHHMA
XapakTep BIAMOBIII OpPTraHi3my.

1.5. Memab6onizm mupeoionux 20pmoHie
¥V pacoyumyrouux neuKoyumax.

OaHUM 13 MEHIII JJOCIIIPKEHHX, aji¢ IOTCH-
IIAHO 3HAYYIIMX ACTIEKTIB 3MIH THPEOITHOTO
METaboIII3MYy 32 HETHPEOITHUX MaTONIOTIUHIX
CTaHIB € y4acTb KJITHH IMYHHOI CHCTEMH,
30KkpeMa (arouuTyr4Yux JeHKOIHUTIB, y
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tpanchopmariii TT'. YMoBu cuctemHoi 3ana-
JBHOT BIMOBI/I 3 JOMIHYBaHHSM MEXaHi3MiB
BPO/DKEHOTO IMYHITETY aCOIIIOIOTHCS 3 aKTH-
BAIII€I0 ATBTEPHATUBHIX NUTSXIB METa00IIi3My
T4 y uux KIiTHHAX.

Krnacuuni ekcrnepuMeHTaldbHI pOOOTH
Stolc V. [68-70] mpoaeMoOHCTpYyBaM 31aTHICTH
JICHKOIMTIB IO 3aXOTUICHHS i MeTa0oIi3My
HonoBanux cnonyk. [lokazano, o ¢arouuTos
CYNPOBODKYETHCS BHYTPIITHBOKIII THHHOO
Tpanchopmartietro TI" i3 yTBOpEeHHSIM HOIOIPO-
TeiHiB 1 T4 [68]. B excriepuMeHTATLHIX YMOBaX
BCTaHOBIICHO, 1110 YaCTKOBO OYHIIICHI Mperna-
paru rinogizapaux ropmonis (TTI, mrorei-
HI3yIOUHMii TOPMOH, (OJTIKYIOCTUMYITIOIOUNI
TOPMOH ) TIPUTHIYYIOTH SIK (harolyTapHy aKTHUB-
HICTb, TaK 1 3aXOIICHHS HOIY Ta YTBOPEHHS
Ho/I0BaHUX CHOJYK y JeikonuTax [69], mo
CBIAYUTH MPO UYTIUBICTh LIUX MPOILECIB 0
HEWPOEHIOKPUHHUX BIUTMBIB. Tako IMOKa3aHO
yuactb HAM®-3ae:KHUX CUTHAIIBHUX IILISIXIB
y perynsmii WogHoro metadoinizmy [70].
Boanouac 11 faHi He 103BOJISIIOTH BU3HAYUTU
NpSIMANA BHECOK IMYHHHX KIITHH y (Hopmy-
BaHHsI CHCTEMHHX 3MiH TUPEOIJHOTO CTaTyCy.

Kniniuni ciocrepesxeHHs, 30KpeMa Tirep-
THUPOKCHHEMIsl y YaCTUHU TAalli€HTIB 13 cen-
cucom [71], a TakoX OMUCaHI B OKPEMHX
KIIHIYHUX CIIOCTEPEKCHHSX MOAIOHI 3MIHU
TUPEOITHOTO MPO(MUII0 MPU OHKOJOTIYHHUX
nporecax [ 72], 103BOJISIOT IPUITYCKATH MOXK-
JIMBY y9aCTh MO3AIMTONOIIOHIX MEXAHI3MIB Y
meTabomizmi T4. Bomnouac mi naHi MaroTh
00MEXEeHH, TIEpEeBaKHO OTMCOBUIA Ta aCOITi-
aTUBHUM XapakTep 1 He Jal0Th 3MOTU OJIHO-
3HAYHO BCTAaHOBHUTH MEXaHI3MH IbOTO SIBUIIIA.

TakuM YMHOM, 3MIHH THPEOITHOTO CTATYCY
P HETHPEOITHUX IMATOJOTIYHUX CTaHax 1
JIOKaJIbHUN METaboIi3M TUPEOITHUX TOPMOHIB
y (baroruTax He CIi POTISIATH K AIbTEP-
HATHBHI 200 B3aEMOBHKIIIOYHI Mpotiecy. Bonw,
HMOBIPHO, B1I0YBAIOTHCS MapaJielIbHO B MEKax
CHCTEMHOI 3aMaJTbHOI BiITOBI/I, BIIOOpayKat0un
pi3HI piBHI aganTarlii — CHCTEeMHUH (TOpMO-
HAJIbHWI) Ta KIITHHHNH (IMyHOMETaOOYHUIA ).
VY mpomy kouTekcTi TI” MOXKYThH po3risiaaTucs
HE JIUIIE K PETYISTOPH, alle i SK MOTSHITIHHI
cyOcTpaTy JTOKaNbHUX eEeKTOPHUX peaKiiit
BPOPKEHOTO IMYHITETY.

Ha BigminHy Bij KjlacHUHUX MepudepruaHuX
TKaHUH, JI¢ MeTabomisM TI 3iHCHIOEThCS 1ILIs-
xoMm aeiiogyBanns (D1, D2, D3), daromuryroui
KITITUHH PETi3yFOTh TAKOXK HeTPaIUIIIHI IUTSIXH
tpanchopmartii Ts. ExciepumeHTabHI 10Ci-
KEHHS1 [TOKAa3aJI1, 11O Tif] Yac arouuTosy Bil-
OyBa€ThCS IEPOKCHII-OMOCEPEIKOBAHE PO3IIICTI-
neHnst T4 3a ydacTio Mi€TONepoOKCHIa3H, CyIep-
OKCHUTCMYTa3H Ta IIEPEKKCY BOHIO [73—76],
3 YTBOPEHHSIM JIUHOTUPO3NHY Ta HEOPraHid-
HOTO HOIUIY, IKUH BHKOPHCTOBYETHCS B
OakTepunuaHux cucremax. L{i mpouecn
PO3IIISLIAIOTHCS STK KOMIIOHEHT €)eKTOPHUX
peaxIiiif BpODKEHOTO IMYHITETY.

[Tomanpir KOCTiHKEHHS MiITBEPIIIIH, 110
KITIOYOBY POJIb y IIMX YMOBAX BIAIIPAE MEPOK-
CHUJIATUBHUI PO3PHB €TEPHOTO 3B 53Ky T4, a
He Ki1acuuHe neionysanns [77]. Lle mo3Bosie
posrasgatu Ta SIK MOXJIHBE JDKEPETIo HOmy
st cuctemud MPO-H:20:—1 [78; 79]. [Toai6Hi
MEXaHI13MU OIMHUCaH] TAKOX Y TKAaHUHI IUTO-
o 116Hoi1 3amo3u [80].

CyuacHi JaHi CBi14ath, 1m0 Makpodaru Ta
HEUTPOQIIM HE JIHUIIE eKCIPECYIOTh TPaHC-
noptepu THUpeoigHux ropmoHiB (MCTS,
MCT10), sinepni penentopu (TRa, TRB) Ta
neitoqunaszu (D2, D3), ane i 31atHi QyHKI-
OHAJILHO 1HTErpyBaTH 11I KOMIIOHEHTHU B pery-
JSIIIF0 BJIACHOTO METa0ONMIYHOrO Ta eeKTop-
Horo ctany [81]. Ile cTBOproe mepeayMmoBu
1St (popMyBaHHS JIOKATBHO KOHTPOJILOBAHOTO
THUPEOiTHOTO MIKpOCEpeIoBUIla B IMYHHHUX
KJTTHHAX, YyTJIMBOTO JIO CHTHANIB 3aralieHHs
Ta TKAHHHHOTO CTPECYy.

B excriepiMeHTaIbHUX MOJAEISAX TTOKa3aHo,
10 BHYTPIITHBOKIIITHHHUK T3 MOYKE MOTYJITO-
BaTu (PYHKITIOHATIGHY aKTHBHICTh MakpoQaris,
30KpeMa BIUTMBATH HA E€KCIPECiI0 mpo3amna-
JBHUX T'€HIB, IHTEHCUBHICTh (arouuTosy Ta
MeTaboJTiuHe TIepenporpaMyBaHHs KITHH [82].
VY 11bOMy KOHTEKCTI 3alpOIIOHOBAHA KOHIICTIIIIST
JIOKAJTBHOTO THPEOiTHOTO MIKpOCEpPEIOBHINA
y (arouurax [83] nmepenbavyae nUHAMIYHUI
Oamanc Mk D2-omocepeIkoBaHOIO aKTHBA-
1iero Ta D3-3a51eHOI0 1HAKTUBAIIIE€I0 THPEO-
iTHUX TOPMOHIB, MO JO3BOJISE KIITHHAM
a/laniTyBaTH PiBeHb BHYTPIIIHbOKIITUHHOTO
T3 10 hyHKITIOHATTBHUX TTOTPEO Y KOHKPETHOMY
IMyHHOMY MIKpOOTOYEHHI.
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KotiHivHI criocTepeskeHHs TaKOXK CBITYaTh Ipo
3MiHY aKTUBHOCTI JIeHOJIMHA3 Y JIEHKOIUTaxX
NIPY TSHKKUX CTaHaX. 30KpeMa, Y JIOCHIIKEHH1
Oliveira T.C. et al. (2025) [84] moka3aHo mij-
BUIIIeHHS akTUBHOCTI D2 1 D3, 1m0 inTeprpe-
TYETBCS SIK aJIaNTarlis BHYTPITHBOKIITHHHOTO
merabomizmy TI" 10 yMOB cucTeMHOro cTpecy.

BopaHouac 3B’30K MiXk 3HHKEHHSIM PIBHA
T3 (y miasmi abo KIITHHAX KPOBI) Ta HECIPHSAT-
JIMBUM TIPOTHO30M MA€ aCOIIaTHBHUI XapaKTep
1, IMOBIpHO, B1I0Opa’ka€ TSHKKICTh MaTONIOT -
YHOTO Tporiecy. Takum YMHOM, IIi 3MIHH CITiJT
PO3IIISIATH EPETYCIM SIK MapKep CUCTEMHOT
aJalTUBHOI BIAIIOBIAI, a HE SIK HOBEICHUHN
MPUYMHHUN YMHHUK IMYHHOI TUC(YHKIIII.

OyHKIIOHATbHA aKTUBHICTH (ParomuTiB y
roctpiil (a3i 3amaneHHs] CyMPOBOKYETHCS
BUPaXCHUMH META0O0TIYHIMH TTepe0y10BaMHy,
30KpeMa pecripaTOpHUM BUOYXOM 1 aKTUBa-
rieto NADPH-okcunaszu [85]. V mux ymoBax
TJTIKOJTI3 CTa€ OCHOBHUM JIDKEPEIIOM €HEprii,
3a0e3neuyroun eQeKTOpHI (QYHKIIT KIITUH
[86; 87]. 3MiHM THPEOIAHOTO METabOII3MY
MOXYTh PO3IJIAIATUC SIK CKIIaJI0BA ITi€i MeTa-
OouriuHOI ajgamnrarii.

Otxe, QaronuTyrodi JEUKOIUTH MaIOTh
3[JaTHICTb JJO METa00Ii3MY Ta JIOKAIBHOI pery-
JSILIT TUPEOiIHUX TOpMOHIB. EkcneprmMenTa-
JIbHI JJaH1 CBITYaTh MO iX MOTEHIIIIHY y4acTh
y perynsauli QyHKUii KIITHH BPOIKEHOTO
IMYHITETY, TOJIl SIK KJTIHIYHI CIOCTEPEkKEHHS
CJIIJ1 IHTEpNPETYBATH 3 YpaXyBaHHSAM iX acolli-
aTUBHOTO XapakTepy.

2. llamodghizionoziune 3navennsn cunopomy
HU3bK020 MPUILOOMUPOHIHY.

CydacHi IOCIIPKEHHS CBITYaTh, 0 11" MaroTh
3HaYHO Iupie (QyHKIiOHATbHE 3HAYEHHS,
HDK KJIACUYHA PETyJIALis 0OMiHY PEYOBHH, 1
€ BOXIMBUMH MOAN(DIKaTOPaMu IMyHHOI BiJl-
MOBiAl. Y 1IbOMY KOHTEKCTI BOHH PO3TJIsija-
IOTBCS SIK YUHHHUKH, L0 IHTETPYIOTh MeTa-
0oJIiuHI Ta IMYHHI TIPOIIECH, 3a0€3Meuyroun
Y3TO/KEHICTh KIITHHHUX PEaKIliii B yMOBax
cuctemMHoro crpecy [88, 89].

[TaTodizionoriune 3Ha4YSHHS 3MiH THPEO-
imHoro crarycy npu CHT3 moB’s3yr0Th 13 iX
BIUTMBOM Ha (DyHKIIOHATIEHY aKTUBHICTb IMyHHUX
KJTITHH, BKITFOYHO 3 PETYIBSILIIE0 TIPOTYKIIIl IIATO-
KiHiB, (parouTapHoi akTHBHOCTI Ta KJITUHHOTO

Mertabomizmy. Li edextr peanizyroThest sik uepes
TeHOMHI MeXaHi3MU — MojH(iKalliio excrpecii
TCHIB, 3aIy4CHUX IO 3arajibHOI BIINOBII, —
TaK 1 Yepe3 HereHOMHI CUTHATBHI IIUISIXH, 30KpeMa
PI3K/Akt ta MAPK, 1110 326€311€4yI0Th IIBUIKY
aJanTaIlio KJITHH 10 3MiH MiIKPOOTOUYECHHS.
VY 11b0My KOHTEKCTi 3MIHH THPEOiTHOTO
romeocrtasy npu CHT3 1ouiapHO po3risaaTu
HE JIMIIIE SIK HACMIZIOK TSDKKOTO 3aXBOPIOBAHHS,
ajie 1 IK KOMITOHEHT 1HTErPOBAHOI aJalTUBHOI
BIZINOBI/TI, CIIPSIMOBAHOI HA ONTHMI3AIIII0 EHEp-
TeTUYHMX BUTPAT IMyHHOI CHCTEMH B YMOBaX
O0OMEXEHHX PECYPCIB Ta CUCTEMHOIO 3aIlaJICHHSI.
Boanouac, He3Baxkaroun Ha 3HAYHUK 00CsT
EKCIIEPUMEHTAIBHMX 1 KIIIHIYHUX JTaHUX, BiJIl-
CYTHI €IUHHI KOHCEHCYC MO0 KIIIHIYHOI
iTeprperamnii CHT3, 30kpema B acrekTi ioro
TEPaNIeBTUYIHOI KOPEKIIii. 3aJTHIIAEThCS TUCKY-
CIHHM, YH I1i 3MIHU MAlOTh TIEPEBAYKHO aJIar-
TUBHHMIA XapakTep, YU B OKPEMHUX KIITHIYHUX
CHUTYAIIISIX MOXKYTh Ha0YyBaTH J1€3aJalITHBHOTO
3HAYCHHSI.
BucHoBku
Posrnsin cydacHuX ysBIeHb MpPO 3MIHU
TupeoigHoro romeoctasy 3a CHT3 cBigunTh
po GaratoakTOpHICTh Ta CKJIAIHICTh MATO-
(bi310JIOTYHUX TPOLECIB, 110 3ATyYarOTh SIK
LEHTPaJIbHY, TaK 1 epu(epuyHy pPeryIisiiio,
JIOKaJIbHI MEXaHI3MHM B IMYHHIH cHcTeM,
MOPGOJIOTIYHI 3MIHM TUPEOIAHOI TKAaHWHH,
a Takox Metabomnizm TI' y daronuryrounx
kiiTuHaX. CyKyITHO, 11€ T03BOJISIE PO3TIAATH
CHT3 He nuie siK peakiilo Ha KPUTUYHHUN
CTaH, a ¥ K MOKJIMBHI KOMITOHEHT aKTHBHOI
aJIalITBHOI BiIOBIA], 1110 IIOTEHIIIIHO BIUIMBAE
Ha IMyHHHMI TOMEOCTa3, EHepreTUYHUI MeTa-
©0J1i3M Ta JJOBrOCTPOKOBUI IPOTHO3 TMAIlIEHTA.
VY 3B’S3Ky 3 IMM MH BBa)Ka€MO 3a JOIT-
JIbHE IPOJIOBKUTH OOrOBOPEHHS B HACTYITHIH,
TpPETi YacTHHI HAIOTO OTJISATY, sika Oyje
npuUcBAYeHa KIiHIYHOMY 3HadyeHHi0o CHTg,
MiIX0AaM 10 HOro TepaneBTUYHOTO BECHHS
Ta OOIPYHTYBAHHIO HAILIOT'O BJIACHOTO OISy
Ha TpoOJeMy MIarHOCTUKMA Ta peadimiramii
MMALI€HTIB 13 I[1€I0 ATOJIOTIEIO.
IlepcnexkTBH NOAAIBIINX TOCTIIKEHD
[Tomanpmii nOCHiXKEHHS MalTh OyTH
CHpSIMOBaH1 Ha YTOUHEHHS POJIl TUPEOiTHOT
CHCTEMH B PETyJIAlil IMyHHOI BIAMOBiAL IpH
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HETUPEOITHUX MATOJIOTIYHUX CTaHaX, HacaM-
nepel y KOHTEKCTI CUCTEMHO]T 3amaibHOT BijI-
TMOBI/l 13 JOMIHYBaHHSM MEXaHI3MIB BPOJIKE-
HOro iMyHiteTy. IlepcrekTMBHUM € BUBUCHHS
nokanpHoro Mmerabomizsmy TI' y kmituHax
IMYHHOI CHCTEMH, 30KpeMa poJti AeoInHa3,
TPaHCIIOPTEPIB 1 perenTopiB y GopMyBaHHi
BHYTPIIIHBOKJIITHHHOTO TUPEOITHOTO CUTHAITY.

Okpemoro 3HaueHHs Ha0yBa€e JOCITIPKEHHS
B3a€MO/Iii MK THPEOITHOIO Ta IMyHHOIO CHCTe-
MaMH Ha piBHI IMyHOMETa00J1i3MYy, BKITFOYAIOYH
NEepepo3MOAiT eHePreTUYHUX 1 MiKpoee-
MEHTHHUX pecypciB y (as3i ToCTpOro 3araieHHs.
Heo0xiHi TakoX KITiHIYHI TOCITIKEHHS, CIIpsI-
MOBaHI Ha OLIHKY IPOrHOCTUYHOTO 3HAUCHHSI
CHT3 y pi3HHX KaTeropisix Mari€eHTiB Ta yTo4-
HEHHS Oro porti sk 6GioMapKepa TSHKKOCTI CTaHy.

BaxxiuBuM HampsiMoM € po3poOka maTo-
¢1310JI0TTYHO OOTPYHTOBAHHUX MiJXOMAIB 10
KOpeK1ii 3MiH TupeoiaHoro crarycy mpu CHT3
3 YpaxyBaHHSM iX aJIaITHBHOTO XapaKkTepy.
Ile cTBOprOE MEpeayMOBH ISl MOAAIBIIOL

®DiHaHCYBaHHA Ta MOAAKH

IHTErparlii OTpuMaHuX JaHUX Y IUTICHY KOH-
LETIIIF0 HEMPOCHIOKPUHHO-IMYHHOI B3a€EMOIIi
Ta GOpMYBaHHS HOBHX MIAXOIB 10 BEACHHS
TAIIEHTIB y MeXax pealOiTiTamiitHoi METUITIHY.

Jexnapanuii

Koudmikrt iHTEpEciB BiACYTHIMH.

VYci aBTOpHM Ianu 3roay Ha MyOJsiKarito
craTTi Ha ymoBax Jinensii Creative Commons
BA NC SA 4.0 International License Ta my6iriu-
HOI'O JIOTOBOPY 3 peIaKIli€ro, Ha 00poOKy Ta
myOJTiKaIlito IXHIX MePCOHATLHUX JaHUX.

ABTOPH PYKOITUCY 3asBIISTIOTH, IO TIiJT 9ac
MIPOBENICHHS TOCII/KEHb, TTIITOTOBKH Ta pea-
TYBaHHSI I[LOTO PYKOIIHCY BOHU HE BUKOPHCTO-
BYBQJIM JKOJTHI IHCTPYMEHTH UM CEPBICH r'eHepa-
TUBHOTO MITy4HOro iHTenekTy (L) mis Buko-
HaHHA 3aBjaHb, NepeliueHux y TakcoHomil
nenerysanns reaeparusroro I (Generative
Al Delegation Taxonomy, GAIDeT, 2025).
VYci eranu poboTu (Big po3poOKH JOCITITHH-
LIKOI KOHLIEMIIIT 710 (DiHATIbHOTO pejaryBaHHs)
BUKOHYBAJIUCS aBTOPAMU OCOOUCTO.

ABTOpH BHUCIIOBITIOIOTH IITUPY MOJISKY KOJIEraM 1 HAyKOBHM CITIBPOOITHUKAM, sIKi OpaJii y4acTh
y 00TOBOpEHHI KOHIENITYaIbHUX MOJ0XKEHDb TOCIIIKEHHS Ta CIPUIU (OpMYBaHHIO HOTO

TEOPETUYHOI OCHOBH.

JlocnimkeHHs BAKOHAHO 0e3 crieliadbHOro iHaHCOBOTO 3a0e3MeUeHHs B MEeKaX HayKOBOT
pobotu aBTopiB. Tema nocnikeHHs He Oyna oQiliiHO 3apeecTpoBaHa B IEP)KABHOMY peeCTpi

HAayYKOBHUX TEM.

Bnecok aBTOpiB

Bnecok
ABTOpH A B C D E =
binenpka O.M. + + + + + +
I"apsumii €.B. + + +
['yp6uua O.C. + + +
Hpumimku:

A — xonyenyis;

B — ouzauin,

C — 36ip oanux;

D — emamucmuuna obpobra ma inmepnpemayis Oanux;
E — nanucanns abo kpumuune pedazysanms cmammi,
F — cxsanenns ginanvnoi sepcii 0o nybnixayii ma 3200a Hecmu 8i0n08I0AIbHICHb

3a ci acnexmu pobomu.
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Biletska O.M., Garyachiy Ye.V., Hurbych O.S.

ADAPTIVE ROLE OF THE THYROID SYSTEM IN LOW TRIIODOTHYRONINE
SYNDROME: IMMUNOMETABOLIC MECHANISMS, CLINICAL SIGNIFICANCE
AND REHABILITATION PERSPECTIVES (LITERATURE REVIEW, PART 2)

Background. Low triiodothyronine syndrome (LT3S) is a common manifestation of severe
non-thyroidal conditions (trauma, infections, ischemic and oncological processes) associated
with a systemic inflammatory response dominated by innate immune mechanisms, particularly
phagocytosis. Traditionally regarded as an energy-conserving mechanism, it is now understood
to reflect adaptive changes in thyroid metabolism related to immune regulation, prompting
a reassessment of its clinical significance.

Aim. To systematize current knowledge on the pathophysiological mechanisms of adaptive
changes in the thyroid system in non-thyroidal conditions with systemic inflammation and their
clinical significance.

Materials and Methods. The study employed systematic analysis and bibliosemantic
synthesis of scientific sources. The review is based on publications from 2015-2025 indexed
in PubMed, Scopus, ScienceDirect, EMBASE, MEDLINE, the Cochrane Library, and Google
Scholar. Peer-reviewed review, clinical, and experimental studies in Ukrainian and English
were included. The study was conducted as a private initiative of the authors, without grant
support and state registration of the scientific topic.

Research Ethics. Only publications meeting current bioethical standards were included.

Results. Alterations in thyroid metabolism in non-thyroidal conditions with systemic
inflammation should be interpreted not only as an energy-conserving response but as an
immune-mediated adaptive remodeling. These changes redistribute energy and micronutrients
toward innate immune cells, particularly phagocytes, and clinically manifest as LT3S. From
a systems perspective, they correspond to the concept of a functional dominant. However, there
is no unified clinical consensus regarding their therapeutic correction.

Conclusions. LT3S should be considered a clinical and laboratory manifestation of adaptive
changes in thyroid metabolism in non-thyroidal conditions with systemic inflammation. These
changes are immune-mediated and aimed at supporting the functional activity of innate immune
cells. The lack of consistent correction strategies underscores the need for further research and
integration of these concepts into a unified pathophysiological model.

Keywords: rehabilitation medicine, non-thyroidal illness, thyroid hormones, thyroxine,
cytokines, phagocytosis.
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KOMILJIEKCHA OIIIHKA
METABOJITYHOI ACUMETPII TOJIOBHOI'O MO3KY
3A TJAHUMHU ITO3UTPOHHO-EMICIHHOI TOMOTI' PA®II
Y NOEJTHAHHI 3 KOMI’IOTEPHOIO TOMOI'PA®DIEIO
Y JITEHA 13 PAPMAKOPE3UCTEHTHOIO ENLJIEIICIEIO
(OIJISA 1 JIITEPATYPH)

Kopons I1.0.

Hayionanvnuii ynisepcumem oxoponu 300pos’s Yxpainu imeni 11.J1. [llynuxka, Kuis, Ykpaina

AxryanbHicTb. ®apmakopesucrentHa eninerncis (OPE) B autsdiil mormysiiii 3amuaeTbest CKIIaTHOI0
JIIarHOCTHYHOIO MTPOOIIEMOI0, OCKUTBKY TPAAWIIIiHI METOIM HEHpOBi3yalrizallii He 3aBKIu BiOOpPaKarOTh
(YHKLIOHATBHI 3MIHHM TOJIOBHOTO MO3KY. BHKOpHCTaHHS MO3UTPOHHO-eMiciiHOT Tomorpadii 3 18F-dop-
JI30KCHUTITIOKO3010 Y TIOEAHaHHI 3 KoMIT toTepHoto Tomorpadieto (18F-O/IT ITET/KT) BinkprBae HOBi MOXIIH-
BOCTI JJIsl PaHHBOT'O BHSIBIICHHS €TIUIEHITOTCHHIX 30H IIIITXOM KUTBKICHOT OIIHKH MeTabOoIiTHOT aCHMETDii.

MerTa. Y3arajibHeHHS Cy4acHHX JaHHX I10/10 KOMIUIEKCHOT OIIHKK METa00IiIYHOI aCHMETPIl TOJIOBHOTO
MO3KY METOJIOM TIO3UTPOHHO-eMICiHHOI ToMorpadii 3 1 8F-(hTopar30KCUTITFOKO300 Y TIOETHAHHI 3 KOMIT FOTEPHOIO
ToMorpadiero y mitelt i3 papMakope3UCTEHTHOIO EIJIETICI€I0 Ta BU3HAYSHHS HAYKOBO OOTPYHTOBAHUX
rapaMeTpiB OI[iHKH Ii€i MaToJorii.

Martepiaiau Ta MeToau. B po6oTi Oyii0 BUKOpHCTaHO METOIM TEOPETHYHOTO y3arallbHEHHS, aHAJI3Y
Ta CHHTE3y pe3yJbTaTiB, a TaKoX Oi0miocemanTnaHnil MeTo1. [lonryk poOiT MpOBOUBCS y HAYKOMET-
pruHHNX 0a3ax gaHux Scopus, Web of Science, PubMed Ta Google Scholar. [locnimkeHas npoBeaeHe
SK MIPUBATHA iHIIIaTUBA aBTOPA.

Etuxa nociaimkennsi. B xoni pobotu Oynu BimiOpani myOsiikailii, aBTOpH SIKUX JOTPUMYBAJIUCS
Cy4acHUX 010€THYHUX HOPM.

PesyabTaTu. B X011 pobotr Oyio mokazaHo, 10 MEeTa0o IiuHa aCHMETPist TOJIOBHOTO MO3KY € KUJTbKICHO
BUMIpPIOBAaHUM, CTATHCTHYHO 3HAYYIIMM MapKepOM aKTHUBHOCTI eIiIenToreHHoro Qokycy. Mertabomiuna
aCHMETpis KOPEITIoe 3 HeHPOOHTOTCHETHYHIMHU MapKepaMu Ta JIOKAJTi3aIli €10 eMiIeNTOreHHOTo (QOKyCy,
II0 Ma€ NPAKTUYHE 3HAYCHHS JUISl TUIAaHYBaHHS OIbII TapreToBaHHX XipypriyHuX BTpydYaHb. [loeqnaHHsa
TIET/KT 3 HeiipoBi3yamizalifHIMA METOIaMH JTAJIO OLTHI cTabiLIbHI Ta TOBTOPIOBAHI Pe3yIbTaTH Y BUSIB-
JICHHI 30H 3 MOPYIICHUM MeTa00J1i3MOM HOPIBHSIHO 3 KOKHUM METOJ0M OKpeMo. Pe3ynbraTu cBiguaTh
PO MOTEHIiaJI BUKOPUCTAHHS METa00JIIUHOT acCUMETPii SIK I0AaTKOBOro OioMapkepa JUisi BUOOpY KaHAWAATIB
JUTSL XIpypridHUX BTPYYaHb, & TAKOXK JUIsI MOHITOPHHTY €(DEKTHBHOCTI Ta MPOTHO3Y XiPYPrivyHOTO JIKyBaHHS
OPE y niteii. BoHa TOTIOBHIOE CTPYKTYPHI METOIM 300paskeHHS Ta HEHPOIICUXOJIOTIUHI OLIHKH, 10
CIIpUSE TIEPEXOY IO MEPCOHANI30BAHOTO MiTX0AY 10 KOXKHOTO TaIli€HTa Ta IMiBUIIYE e(heKTUBHICTh
xipypriunoro JikyBaHHs Aitei i3 @PE.

BucnoBknu. 18F-®O/I" ITET/KT € HagiliHuM iHCTPYMEHTOM KUTbKICHOT OLIIHKH META0O0JIYHOT acCUMEeTpil
rojoBHOro Mo3ky B amiteil i3 ®PE. Inaekc acumerpii Moxke ciayryBatu o0’ €KTMBHUM OloMapKepoM
Jarepaiizauii emiJIenToOreHHol 30HHU Ta MPOrHO3y eeKTHBHOCTI JiKyBaHHS. CTaHIapTU3allisi METO/IIB
aHaJ i3y Ta CTBOPEHHS BIKOBUX PePEPEHTHUX 0a3 € KIFOYOBUMH YMOBAMH JUTS MiABUIICHHS KITIHITHOT
uinHocti [TET/KT y nepiatpudHiid npakTHIIL.

Knwuogi cnosa: meouuna padionozis, nediampis, Helposizyanizayis, indexc acumempii, eninenmo-
2eHHe BocHUUje.
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KomnrekcHa oLjjHka MeTaboniyHoi acuMeTpii FoNoBHOMO MO3Ky 3@ AaHUMM
NO3NTPOHHO-EMICIHOT TOMOrpadhii y NoeaHaHHI 3 KOMM'IOTEPHOK TOMOrpadieto
y AiTen i3 hapmakope3ncTeHTHO eninencieto (ornsg nirepatypu).
EkcnepumeHTanbHa i kniHivHa meguumHa. 2025;94(4):152-9.
https://doi.org/10.35339/ekm.2025.94.4.kpo

Cite in English: Korol PO.

Comprehensive assessment of brain metabolic asymmetry based on positron
emission tomography with computed tomography in children

with drug-resistant epilepsy (literature review).

Experimental and Clinical Medicine. 2025;94(4):152-9.
https://doi.org/10.35339/ekm.2025.94.4 kpo [in Ukrainian].

Beryn

Ha choromni B 1uTs4iii HEBPOJIOTii CriocTe-
piraeTbCs 3pOCTaHHS THTEPECY A0 BUBYCHHS
(YHKIIIOHATEHO-META0OTIYHUX MEXaHi3MIB
MLIENTOreHe3y, 10 3yMOBJIEHO OOMEKEHHIMU
TPAIUIIIMHUX CTPYKTYPHHX METOJIB JiarHoc-
Tukd. He3Baxkaroun Ha BIPOBAKEHHS Cydac-
HUX METO/IB JIarHOCTHKH, TAKKX K MarHiTHO-
pezonancHa Tomorpadis (MPT), ta po3mu-
PEHHS CTIEKTpa aHTHEMJICHTHYHUX 3aCc00IB,
110 30 % paitei 13 AlarHO30M €eIIencii 3aIu-
I1al0ThCS (hapMakope3ucTeHTHuME [1-3].

Taka rpyna mamieHTiB moTpedye moriano-
JeHoi (YHKI[IOHAILHOT OIIIHKM MO3KOBOI
JUSUTBHOCTI, OCKUIBKH Y 3HAYHOI YACTHHU 3 HUX
BIZICYTHI BHIMIMI CTPYKTYPHI 3MIHH 32 JaHHUMHU
MPT a6o xomm’torepHoi Tomorpadii (KT).
VY 11bOMY KOHTEKCTi BO)KJIMBUM CTaJIO 3aCTO-
CyBaHHs MeTa0ONIYHOI HelpoBizyamizailii,
30KpeMa MO3UTPOHHO-eMICITHOT ToMorpadii
3 18F-pTopaAM30KCHUTIIOKO30F0 Y TTOETHAHHI
3 KOMIT 10TepHOI0 ToMorpadiero (18F-DJT
ITET/KT), sixa m03BoJIsIE BUSBUTH (HYHKIIIO-
HaJIbH1 aHOMAJIi1 10 HOSIBU MOP(OIOTriyHOTO
cyocrpary [4; 5].

HaykoBI1i BCTaHOBHIIH, 11O MpoOieMa
JIOKaJTi3aIii eMmJIeITOreHHOI 30HH y JIITEH 13
dapmakopesuctenTHoO erminenciero (OPE)
YCKIIQTHIOETHCS. MOP(HO] YHKITIOHATLBHOFO MiHITH-
BICTIO MO3KY B TIEpi0/I PO3BUTKY, KOJIHM METa-
OouriuHa acUMeTpis MOXKe MaTH K (i3iojo-
riYHUM, Tak 1 marojoriyHui xapakrep [6].
Kpim TOro, OiIbmIicTh HaIBHUX aJICOPUTMIB
iHTepnperartii pe3ynbrariB 18F-OJI ITIET/KT
CTBOPEHO 151 IOPOCIIMX 1 BOHH HE BPaXOBYIOTh
BIKOBI1 KOJIMBaHHS META0O0JIIYHUX ITOKA3HUKIB,
10 3HWKYE TOYHICTh BHUSBIICHHS CIIICIITO-
reHHUX 30H. HasgBHICTE BIKOBUX BIAMIHHOCTEN
y T03piBaHHI HEHPOHATBHUX MEPEXK, PO3IIO LTI

Cipoi PEYOBMHM Ta TJIFOKO3HOMY CHOXKHMBAHHI
3YMOBJIFOE TIOTPEOY Y CTBOPEHHI MUTSUHX
pedepenTHIX 6a3, siKi O T03BOJIMIIM YHUKHYTH
niceBnoacumerpii pu aHamizi [IET-300pakeHsp.

AHaJi3 cydacHUX MyOJKaIii CBiIYHTH,
110 TIONPY 3HAYHI TEXHOJOTIUHI JIOCATHEHHS,
3aNIUIIAE€THCS BIACYTHBOIO €IMHA CTaHIap-
TH30BaHA METOJIOJIOTIS KUTBKICHOI OI[IHKH
MeTa00JIIYHOT ACUMETPIi FTOJIOBHOTO MO3KY B
nemiarpuunii momyssaii [7; 8]. HemocraTHso
JOCITIJDKEHO TIOPOTOBI 3HAYCHHS 1HICKCY
acumetpii (IA), a TakoX B3a€MO3B’SI30K MIXK
MeTaOOIIYHUMH, €TEKTPO(]i310JOTIYHIMH Ta
KJIIHIYHAMH TTOKa3HUKAMH.

Y 1bOMYy KOHTEKCTI aKTyaJIbHUM € TPOBE-
JICHHSI KOMIUIEKCHHUX JTIOCITI IPKEHb, SIK1 CITPSIMO-
BaHI Ha IHTETrpaIliro KUTbKICHUX MeTa0OIIuHIX
nokaszaukiB 18F-OJII" ITET/KT i3 kimiHiKo-
HEBPOJIOTIYHUMH XapaKTePUCTHKAMU HiTel
13 @PE. Takuil miaxia HO3BOJIMTE HE JIHIIE
ITiIBUIIIATH TOYHICTB JIaTepali3alii ermiienTo-
reHHOTo (hoKycCy, a ¥ cripusaTiMe (hOpMyBaHHIO
HOBUX YSIBJIEHB ITPO MaTO(]Pi310JI0TIUHY OCHOBY
MeTa0OoIYHOT ACUMETPii AUTAYOTO MO3KY.

Metoro nocimipkeHHsT Oyno y3araabHEHHS
Cy4YaCHHX JIaHUX 1100 KOMIUIEKCHOT OILlIHKH
MeTa00JIIYHOT acUMeTpii TOJIOBHOTO MO3KY
METOJIOM TO3UTPOHHO-eMICiiiHOI TomMorpadii
3 18F-pTopan30KkcHUTIIOKO3010 Y TTOE€THAHH]
3 KOMIT'IOTEpPHOIO ToMorpadieto y miTeit i3
(hapMaKOpPE3UCTEHTHOIO EIICTICIE0 Ta BU3HA-
YEeHHSI HAyKOBO OOIPYHTOBAHMX MapaMeETpiB
OLIIHKH Ii€] I1aToJIorii.

Marepiaan Ta MmeToaun

B xoxi poboru Oyno mpoaHairi30BaHO
Cy4acHI HayKoBI MyOmikailii, MpUCBIYCHI
BuBuYeHHI0O OPE B memiarpuuniii mpakTwuii,
MeToJaM HelpoBizyanizalii Ta crmocobam
ii mikyBaHHs. [lomyk poOiT MpoBOAUBCS B
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HayKOMETPHUYHHUX Oa3ax maHux Scopus, Web
of Science, PubMed ta Google Scholar.
[Tomryk Oymno mpoBeaeno 3a 2019-2025 pp.
3a HACTYITHUMH KJIFOUOBMMHU ciioBamu: medical
radiology (mexuuna pamioioris), pediatrics
(memiatpis), neuroimaging (Helpogizyai-
3arris), asymmetry indeX (iHaekc acumerpii),
epileptogenic focus (eminenToreHHe BOTHUIIIE),
Drug-Resistant Epilepsy (papmaxopesuc-
teHTHa emninencis), 18F-FDG PET/CT
(18F-®/II" ITET/KT). Byno BUKOpUCTAHO
METO/IM TEOPETUYHOTO y3aralbHEHHS, aHaIi3y
Ta CHHTE3y pe3yJbTarTiB, a Takox 010i0-
CEMaHTUYHHUUA METOI.

ETnka mocaimxkeHns

Y xoxi pobotu Oyno BimiOpaHO JOCHTII-
JKEHHS, aBTOPH AKUX JTOTPUMYBAIUCS €THY-
HUX HOPM ITPOBEICHHS JOCIIKCHb.

PesyabTraTrn

Ha cyuyacHoMy eramni po3BUTKY AMTAYOL
HeBpoutorii ®PE posrisgaerscs sk oaHA 3
HaNCKJIaJHIIIUX KIIHIYHUX (OpM emniiencii,
10 XapaKTEePHU3y€EThCS BIACYTHICTIO €EKTy
B1JI MPUHAKWMHI IBOX aJI€KBATHO ITi1iI0paHuX
aHTHEeNUIENTUYHUX npernaparis [ 1]. 3a qanumu
OCTaHHIX €HIIEMIOJOrIYHUX JOCHIIKEHD,

OJIN3BKO TPETUHU JIITEH 3 EIIJIETICIEI0 MAIOTh
PE3UCTEHTHHIA TIepeOir, 110 3HAYHO MOTIPIIye
SIKICTB JKUATTS Ta ITIBUIITYE PU3UK KOTHITUBHUX
1 IOBEIIHKOBUX po3maiB [2; 8; 9]. Tomy omHIM
13 OCHOBHHX 3aBJIaHb JUTSYO0i HEHPOJIOTiI €
TMIONIYK 00’ €KTUBHUX O10MapKepiB aKTHBHOCTI
eNiJIENTOreHHOTO (HOKYCY, sKi O J03BOISUIH
paHHE BUSIBJIICHHS 30H MATOJIOTIYHOI aKTHUB-
HOCTI MO3KY.

3riHO 3 Cy4acHUMH YSIBIICHHSIMH, MeTa0o0-
JIYHA aCUMETis TOJIOBHOTO MO3KY € BifloOpa-
KEHHSIM (DYHKIIOHATEHOI OpraHi3allii HepBOBOI
TKaHUHH, JI¢ CIIOKUBAHHS TIIOKO3U BiIpi3-
HSETHCSI MK TIBKYJISIMH 3JICKHO Bifl aKTHB-
HOCTI HeWpoHHUX Mepek. [Ipu eninencii mei
OaJlaHC TIOPYIIYETHCS, 10 3YMOBITIOE (OpMY-
BaHHS JUISHOK TimoMeTaboi3my, ki B OlTb-
IIOCTI BUIAJIKIB BiJIIOBIIAIOTH CIILUICTITOrCH-
Homy Borammty [10; 11; 12]. HocmimkeHHS
Wang Y. et al. (2024) [10] mokazaio, 1110
CTYMiHb ACUMETPii MI>K CKPOHEBIMH TBKYJISIMU
JIOCTOBIPHO KOPEJTIOE 3 TAKKICTIO KITHIYHUX
MPOSBIB Ta YaCTOTOIO HanaiB y Aiteii 3 OPE
(mabnuys). TIpu poMy MeTabOJTiTHa aCHMETPIsT
BUCTYyMa€e (HYHKIIOHATBHO-TIPOTHOCTHYHUM
MapKepoM Iepeodiry emnuierncii.

Tabnuys. Buxopucmanusa 18F-@/I" IIET/KT
07151 OYIHKU MemaboniuHoi acumempii MO3Ky
y dimell i3 hapmaxope3zucmeHmuo0 eniiencicro

Meronomoriugi

po3paxyHok IA

ABTOpH Bubipka 0COBIIBOCTI Pesynbraru
Wang Y. 186 mireit Monenp BikoBOT MeTa6om31\.4 y Aired <10 Op OKIB Ma¢ BIKOBY
. . BapiabenpHicTh; IA > 12 % Kopemioe
etal., 2024 (014 pokis) HOPMH METa0o0IIi3My )
3 eMICNITOT¢HHUMH 30HaMH
. 18F-® I [TET/KT mae nepesary B Jiokajizaii
. . Meraananis; . . .
Teichner E.M. |74 nauienTtn OLHKA TVIIABOCT] (hokycy npu XipypriyHomy IJIaHyBaHHI.
etal., 2024 3 ®PE H‘ET " &PT Yyrnusicts TIET 85,0 %, MPT 65,0 %;
cnenudivnicts [TIET 81,0 %
T e e e
etal, 2024 |3 ®PE ’ bauowapmiiperiapaty ©es 81p

iHpopmaruBHocTi (30ir 3 EEI" y 86,0 %)

98 maricHTIiB

O11iHKa JTOKaIi30BaHOTO

[NIET-no3utuBHMI TinoMeTado0i3M
€ IIPOTHOCTHYHUM MapKepOM YCHiXy

Courtney M.R. ... |rimomerabonizmy . . . .
(y T. 4. 20 nmiTeit) X1pypriuHoro JikyBaHHs. HasBHICTb JIOKaJIbHOTO
et al., 2024 . ... |3aIIET . . " .
micna omepauii | o raris onepamii rimomerabo:i3My acoifoBaHa 31 COPUSTINBUAM
pesy p pesynsratom (BII=2,7; p<0,01)
Buxopucranas Hudposwuit [IET miaBuiye AKicTh 300pakeHb
Bagni O. 54 mutuHU mdposoro ITET Ta Oe3rneKy y JiTel, 3a0e3reuye 3MEeHIICHHS
etal., 2025 3 ®PE 13 KpeMHI€BUMH mrymy Ta 103 Ha 25,0 %, nokpamyrouu
JIETEKTOpaMu KOHTPACT TiMOMeTab0IIYHNX 30H
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Crijt 3a3HaUKTH, 1110 BEJTMKY POJIb Y KUTbKIiC-
HOMY BUSIBIIEHHI MeTabOoI4HOrO IucOanaHcy
Bigirpae 18F-®JII" IIET/KT. Lleki meton
IPYHTYETBCSI Ha OLIHI CIIO’KMBAHHS TJIIOKO3H
MO3KOBOKO TKaHHHOIO, III0 BiT0Opa)kae perio-
HaJIbHY HEHPOHAJIbHY aKTUBHICTh y MIXKHa-
nanoBuil nepioa. Y mnopisasaHI 3 MPT T1a
enektpoentedanorpamoro (EED), siki dikcyroTs
CTPYKTYPHI UM €JIEKTPUYHI TOpYIICHHS,
18F-®OII" ITET/KT 3a0e3meuye MeTa0o i aHmiA
3pi3 (pyHKIIIOHYBaHHS TOJIOBHOIO MO3KY [ 13-15].
3rimHo 3 nanumu Teichner E.M. etal. (2024) [11],
yyruBicTs [IET/KT y BusiBnenni ¢okycy mpu
mutauii OPE carae 85,0 %, toni sk MPT
neMoHcTpye smie 65,0 %. Lle Bkazye Ha BULLLY
JIIarHOCTUYHY I[IHHICTh METO/y y BHU3HAYEHHI
KaHAUJATIB JUJIsl XipypridHOTO JIIKyBaHHS
narienTiB i3 OPE.

Y KOHTEKCTI CTaHIapTU3allii JIarHOCTUYHNX
MIIXOMIB Y TUTA4ii HeHpoBi3yasi3alli akTHBHO
BITPOB/KYIOTHCS KiTBbKicHI [A, siki 3abe3re-
YyIOTh 00 €KTUBHE 31CTABJICHHSI PEriOHATBHUX
MeTaboMYHUX PiBHIB. J{OCTiIKEeHHST OCTaHHIX
POKIB MOKa3aJI, 1110 HABITh [IPU CKOPOUCHOMY
yaci ckanyBanHs [IET/KT 36epiraerncs
BUCOKA TOYHICTh BU3HAUYEHHS €IUICNITOI€HHOT
30nM 3a [A [12].

Heo0xiaH0 3a3Ha4nTH, 110 AUTIINI MO30K
Mae crenu@iuyHi BIKOBI 3aKOHOMIPHOCTI
MeTaloJ113My, K1 HEOOX1JHO BpaXOBYBaTH IPU
iaTeprperatii [IET/KT-nanux. fx nokazamu
pesynbratu nocmmpkenns Li M. et al. (2024) [12],
y niteit BikoM Big 0 10 6 pokiB MeTabomiuyHa
aKTUBHICTb Ma€ TeTEepOTreHHHH Xapakrep,
toni sik Wang Y. et al. (2024) [10] BcTaHo-
BUJIH, 110 micis 10 pokiB TeMn 3MiH 3HAYHO
cnoBUIbHIOEThCA. 111 3akoHOMIpHOCTI Mosic-
HIOIOTh MOJKJIUBICTh TTOMHJIKOBOT 1HTEpIIpE-
Tarii rimoMeTadosi3My sIK MaTOJIOTIYHOI ach-
MeTpii. TakuM YMHOM, CTBOPEHHSI BIKOBHX
HOPM Ta KOHTPOJILHHX 0a3 TaHUX € HEOOX1THUM
JUTs 1OCTOBIpHOT O1iHKY pe3yibTaris [TIET/KT
y aireii 3 ®PE ta BHOOpY TaKTHKH Xipypriy-
HOTO JTIKYBaHHS.

Xouya IIET-ckanyBaHHs 3a3BU4ail BUKO-
PUCTOBYEThCS TIPH OOCTEKEHHI Malli€HTIB,
Kl OYIKYIOTh XIpYpridHOTO BTpY4YaHHS 3
NPUBOJY EMUIETICIi, 3B’ S30K MIXK BUSBJIECHHAM
JIOKaJII30BaHOro rinomeradonizmy 18F-OI
[TET/KT Ta pe3ynbTaroM XipypriuHoro BTpY-
YaHHS 3 TPUBOJY €MiJencii Hapa3li aKTHBHO

BUBYAETHCS HAYKOBISIMH. Y poboTi Sharma P.
etal. (2019) [4] Gyso mpoaHaTi30BaHO Pe3yJib-
TaTy XIpyprivHoro JikyBaHHS 98 maIlieHTiB,
cepell SIKMX HasiBHICTh YITKO JIOKATi30BaHOTO
rinoMeTaboi3My MiJBUINYBaja IIAHCH Ha
peMiciio HanafaiB y 2,7 paza (BII=2,7;
95 % A1 1,5-4,6; p<0,01). Toxi sixk HayKOBIIi
Courtney M.R. et al. (2024) [16] moka3au,
1110 JIOKaJIi30BaHHH TiITOMeTa00ITi3M 32 py3yIib-
taramu 18F-O/II" ITET/KT GyB noB’si3aHuii
31 COPUSATINBHM PE3YJILTATOM IICIIS OTepartii
3 BUJJAJICHHS €MJIENITOreHHOT0 BOTHUINA /TS
BCIX MAII€HTIB 31 CIIBBIAHOIIECHHIM IIAHCIB
BIII=2,68 (95 % J12,08-3.,45), a nudy3uuit
rinomerabonizm 18F-OII" TIET/KT 6yB
OB’ I3aHUH 3 TIPIIMMU pe3yIbTaTaMu MOPiB-
HSHO 3 (OKaJbHUM TimoMeTabosi3MOM
(BILI=0,34; 95 % /11 0,22—0,54).

Y CBOIO Yepry, po3BUTOK TEXHOJIOTIH Tr-
POBOI JETEKIIT 3 KpeMHIEBUMH (hOTOMHOKHH-
Kamu 3a0e31edye OKpaIieHy po3AlIbHY 3/1aT-
HICTh Ta MOJIMBICTh 3HMKEHHS JJ03H Pafio-
(dapmmpenapary, 0 0COOIMBO BaXIUBO Y
nemiarpii. [lapanerabHo BeayThes AOCHTIDKEHHS
iHTerpoBanux mijaxomis, [IET/MPT Ta IIET/EET,
SIKi JTO3BOJISIFOTH OJTHOYACHO OIIIHIOBAaTH MeETa-
OomniuHy i1 QyHKI[IOHATIbHY aKTUBHICTH [ 7; 17].
Taka cuHeprist Mi>k METa0OTIUHUMHU Ta €JIeK-
Tpo(1310JIOTITYHUMHA MapKepaMHu BiJIKpUBa€e
HOB1 MOXJIHMBOCTI JJIsl MEPCOHAII30BaHO1
JIIarHOCTUKHU ETIeNCIi, a IHTerpallis METO/IiB
MAaIIIMHHOTO HABYAHHS MOXE aBTOMaTH3yBaTu
aHaJi3 maTepHiB acUMeTpii.

Bka3zani pe3ynbTaTy miaTBEpIKYIOTh, 110
MeTa0oJIIuHa aCUMETPisl MO3KY € KiJIbKICHO
BUMIpPIOBaHUM, CTAaTHCTHYHO 3HAYYIIIUM Map-
KEpPOM aKTUBHOCTI €MIJICIITOTeHHOTO (POKYCYy.
[lonanbiie BAOCKOHANEHHS CTaHIapTHU3AIll
MIPOTOKOJTIB, 30KpEMa CTBOPEHHSI BIKOBUX 0a3-
€TaJIOHIB Ta aBTOMAaTH30BaHUX aJTOPUTMIB
po3paxyHKy [A, MOXe TIIBUIIUTHA TOYHICTh
NIaTHOCTUKHM Ta CKOPOTHUTH Yac aHami3y
300pakeHb.

OOroBopenHsi pe3yJibTaTiB

[IpoBenenuii aHai3 CydacHUX IMyOiKarii
BKa3ye Ha Te, 10 TOCIIHKEHHS MeTa00IIuHO1
acuMeTpii Mo3Ky 3a monomororo 18F-OT
[IET/KT noctyrnoBo nepexoasTh Bl OMCOBUX
JI0 KUTbKICHUX Ta CTaHIAPTU30BAaHUX MOJIEIIEH
OLIIHKH. YTIPOJOBK OCTaHHIX I’ SITH POKIB CIO-
CTepIraeThCs YiTKA TEHJICHITIS 10 TTIBUIIICHHS
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SIKOCTI JTAHUX, 30UTHIIICHHSI BUOIPOK Ta BUKOPHC-
TaHHS CTaHIapTHHX IpoTokoiis [11; 12; 18-20].

Hani aBtopiB Li X. et al. (2024) [12] mig-
TBEPIDKYIOTb, 110 BIKOBI ()aKTOPH € BOXKIIMBUM
napaMeTpoM JUisi KOPEKTHOI iHTeprpeTarii
ITET-300paxkens. Tak, y miteir 1o 10 pokiB
CIIOCTEpIraeThCsl MUPLIMKA Jiama3oH ¢izio-
noriynoi acumertpii (IA = 5-8 %), Toxi sk y
CTapIIMX MAIE€HTIB CepeHe 3HAYECHHs cTa0i-
Ji3yerhbes Ha piBHi 3-5 % (p<0,01) [10; 12].
TakuM 4YUHOM, BIACYTHICTH BIKOBUX HOPM
MOX€e MPU3BOIUTH XUOHOMO3UTUBHUX 1HTEP-
npeTariii rimomeradonizmy.

CydacHi JOCHIKEHHS COpPSMOBaHI Ha
PO3B’s13aHHS MUTAHHS II0JI0 POJTi BU3HAYCHHS
rinomerabomnizmy 3a gomomororo 18F-OI
[TET/KT B pe3ynpraTax micis XipyprigyHoro
BTPYYaHHs 3 MPUBOY emijencii. Y nocmia-
xenni Courtney M.R. et al. (2024) [16] 6yz0
MiATBEpKeHO, 1m0 BKIoueHHs 18F-OI
[TIET/KT no pyTHHHHMX HEIHBa3MBHUX JAOCII/-
JKEHb € HeOOX1THUM JIJIs TIAIli€HTIB, K1 TIPO-
XOJSITh OOCTEKEHHS ISl XIpyprivyHOrO JIKY-
BaHHS EMiJIeNncii, 3a/UI MOKPAIIeHHS JIOKa-
Ji3auii eniIeNTOreHHOI 30HU Ta CIPUSHHS
BiZI0OpY MAIiEHTIB IS OTeparii.

Orxe, 18F-OJII" TIET/KT € npoBigHuM
IHCTPYMEHTOM JJIs1 KITbKICHOT OLlIHKH MeTa-
OomiuHOi acumerpii Mo3Ky y airei 13 OPE.
[ToemqnaHHS IHOTO METOAY 3 KIIHIYHUMH ¢
HENpOodi310J0TTUHUMEU JAHUMH JO3BOJISE TTi/I-
BUILUTH TOYHICTH MEpeIXipypriuHoi AiarHoc-
TUKH Ta IPOTHO3yBaHHS €(eKTUBHOCTI Xipyp-
TiYHOrO JiKyBaHHA. BomHowac st BpoBaj-
YKEHHs Y IIMPOKY KJIHIYHY [IPAKTUKY MOTpiOHA
nojajpilia CTaHAApTU3aIlisl METOI0JOTii,
po3pobka nuTsunx pedepeHTHux 0a3 Ta
BIIPOBAHKCHHS MIXKIIEHTPOBHUX MTPOTOKOJIIB.

BucHoBku

KomruiexcHuit aHauti3 cydacHUX JOCIIHKEHb
niarepaus, mo 18F-OI ITET/KT € Bucoko-

dinancyBaHHS TAa NOAAKH

YYTJIMBUM METOIOM KUIbKICHOI OILIIHKHA MeTa-
00JIYHOT acUMeTpii TOJIOBHOTO MO3KY y JTel
13 (hapmakopesucTeHTHOO eniernciero. [Tokas-
HHUKU 1HJEKCY acUMeTpii JOCTOBIpHO Kope-
JIIOIOTH 13 JIOKQII3ALi€I0 EIIeNTOreHHOIO
¢dokycy Ta BimoOpaxaroTh CTyIiHb HEUpPO-
HaJIBHOI T1IOAKTUBHOCTI.

Busisieno, o interpauis [IET/KT 3 meiipo-
(hi3i00rYHIMY Ta KJIIHIYHUMH TaHUMH TTi]1-
BHII[y€ TOYHICTH JaTepamizaiii Gokycy Ta
JI03BOJISIE TPOTHO3YBaTH €(heKTUBHICTH HEHPO-
XIpypTrivHOTO JIIKYBaHHs. Y MAII€HTIB i3 JIOKa-
JII30BaHUM rirromeradosizmom 3a gaaumu [IET
[IaHC JOCSTHEHHS peMicii HamaaiB 3pocTae
OLTBIII HIXK y JIBA Pa3H.

IMepcnexkTHBY MOJAIBIIUX 0CTiTMKEHD

[Noganbum 1ocnipKeHHs MatoTh OYTH CIIpsi-
MOBaHI Ha CTaH/IAPTH3ALLIO MPOTOKOJIB KUTBKIC-
HOTO aHawIi3y, (JOpMyBaHHS BIKOBUX €TATIOHHHX
0a3 acMMeTpli MO3KY Ta BIPOBA/KEHHS aJro-
PUTMIB MAIIMHHOTO HABYAHHS JIJIS1 aBTOMATH30-
BAHOTO PO3MI3HABAHHS META0OJIIYHNX NTATEPHIB
y niteil 3 hapMaKOpE3UCTEHTHOIO EMIICTICIETO.

Jexnapamii

Koudmikt inTepeciB BiACYTHIMH.

ABTOp HaJaB 3rojay Ha ITyOJIIKaIlIO0 CTaTTI
Ha ymoBax Jinensii Creative Commons BY -
NC-SA 4.0 International License Ta my0:tiu-
HOTO JIOTOBOPY 3 PEIaKilieio, Ha 00poOKy Ta
myOJTiKaIlit0 HOro MepCOHABHUX JIAHUX.

ABTOD 3asiBIIsI€, IO B MPOIIEC] MiITOTOBKU
Ta peJaryBaHHs IIbOTO PYKOIKCY BiH HE
BUKOPUCTOBYBAB KOJHUX IHCTPYMEHTIB YU
CCPBICIB T€HEPATUBHOT'O IITYYHOT'O IHTEIEKTY
JUISI BUKOHAHHS Oy/Ib-SKHX 3aBJIaHb, EPei-
yeHUX y TakCOHOMIT JIeJIeryBaHHs TeHepaTHB-
Horo mTy4Horo inrenekry (GAIDeT, 2025).
Vi eranu pobotr (Big po3poOKH KOHICIIIIT
JOCITI/DKEHHSL IO OCTATOYHOTO pearyBaHHs)
BUKOHYBAJTHCS O€3 3aTy4eHHSI TeHEPATUBHOTO
IITYYHOTO IHTENEKTY.

JocnimxkeHHs nMpoBeieHe sIK IpUBaTHA iHiliaTUBa aBTOpa, 6€3 TPaHTOBOI MiATPUMKHU
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Korol P.O.

COMPREHENSIVE ASSESSMENT OF BRAIN METABOLIC ASYMMETRY BASED
ON POSITRON EMISSION TOMOGRAPHY WITH COMPUTED TOMOGRAPHY
IN CHILDREN WITH DRUG-RESISTANT EPILEPSY (LITERATURE REVIEW)

Background. Drug-Resistant Epilepsy (DRE) in the pediatric population remains a challenging
diagnostic problem, as traditional neuroimaging methods do not always reflect functional
changes in the brain. The use of Positron Emission Tomography with 18F-FluoroDeoxyGlucose in
combination with Computed Tomography (18F-FDG PET/CT) opens up new possibilities for
the early detection of epileptogenic zones through quantitative assessment of metabolic asymmetry.

Aim. To summarize current data on the comprehensive assessment of brain metabolic asymmetry
using positron emission tomography with 18F-fluorodeoxyglucose in combination with computed
tomography in children with drug-resistant epilepsy and to determine scientifically-based
parameters for its assessment.

Materials and Methods. The study used methods of theoretical generalization, analysis,
and synthesis of results, bibliosemantic method. The search for works was conducted in the
scientometric databases Scopus, Web of Science, PubMed and Google Scholar. This study was
conducted as a private initiative by the author.

Research Ethics. During the study, publications were selected, the authors of which adhered
to modern bioethical standards.

Results. The study showed that metabolic asymmetry of the brain is a quantitatively measurable,
statistically significant marker of epileptogenic focus activity. Metabolic asymmetry correlates
with neuroontogenetic markers and the localization of the epileptogenic focus, which is of practical
importance for planning more targeted surgical procedures. The combination of PET/CT with
neuroimaging methods yielded more stable and repeatable results in identifying areas with impaired
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metabolism compared to each method alone. The results indicate the potential for using metabolic
asymmetry as an additional biomarker for selecting candidates for surgical interventions, as well as for
monitoring the effectiveness and prognosis of surgical treatment of DRE in children. It complements
structural imaging methods and neuropsychological assessments, facilitating a personalized approach
to each patient and improving the effectiveness of surgical treatment of children with DRE.

Conclusions. 18F-FDG PET/CT is a reliable tool for quantitative assessment of brain metabolic
asymmetry in children with DRE. The asymmetry index can serve as an objective biomarker
for the lateralization of the epileptogenic zone and the prognosis of treatment effectiveness.
Standardization of analysis methods and the creation of age-referenced databases are key
conditions for increasing the clinical value of PET/CT in pediatric practice.

Keywords: medical radiology, pediatrics, neuroimaging, asymmetry index, epileptogenic focus.
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MATHU, IMTUHA, MIKPOBIOM: TPUKYTHUK 310POB’SA

Kapnywenxo FO.B., Makeeea H.1.

Xapxiscokuil HayionanvHul Mmeouunull ynisepcumem, Xapkis, Ykpaina

AKTyaJIbHiCTh. B OoCTaHHI pOKM B IUTAYIN MOMyJAIli CyTTEBO 30UIBIIMIACH KUIBKICTh
3aXBOPIOBaHb, MPO(LIH SIKMX BCE YACTINIE BIAMOBIAE «IOpocioMy Thiy». Jlume 3-5 % miteit
CTapUIOro MIKUILHOTO BiKY B YKpaiHi MOXKYTb BBaXKaTHCs 310poBUMU. Ha 3710poB’s AiTeil BIMBae
HU3Ka IIKIUTMBUX (aKTOPiB HABKOJIMITHBOTO CepeoBHIIa, iH(peKii, ctpec. OCHOBHU 3710pOB s
JUTUHU 3aKJIa1ai0Thes e 10 il HapokeHHs. [IporpaMmyBaHHsI JOBrOCTPOKOBOI'O 3/10POB'sl TPUBAE
10 2—3 poKiB, Koiu (POPMYETHCSI KHUITKOBUH MIKPOOiOM, IO € MOAYISTOPOM METa00IIi3My, I10-
BEJIHKOBUX peaKIliii, poOoTH iMyHHOI Ta HEpBOBOi cucteM. J[aHi MPO KUIIKOBUN MIKpoOioM
YHCIICHH], IPOTE HEJOCTAaTHBO CHUCTEMaTH30BaHi.

Merta. IIpoananizyBaru cyyacHi HayKOBi JKepelsa LI0A0 BIUIMBY XapuyBaHHs Ha (opmy-
BaHHsI MiKpOOiOMY JTUTHHU SIK (paKTOpa IpOTrpaMyBaHHS JOBIOCTPOKOBOTO 30POB'S.

Marepiaaun Ta meroau. J{ociipkeHHST TPOBEICHO 3 BUKOPUCTAHHAM 010J110C€MaTHYHOTO
METO/ly Ta CUCTEMHOT0 aHaii3y. [lomyk HayKoBHX JDKEpell MPOBEACHO B HAYKOMETPUYHUX 0azax
PubMed, Scopus, Web of Science, Google Scholar, Wiley Online Library 3a 2015-2026 pp.
Mo ananizy BxuroueHo 121 mxepeno. JlocniakeHHs: TPOBEAEHO B MeXaX HAyKOBO-AOCIIAHOI
pobotu kadeap nemiarpugHoro npodino XapKiBChKOro HaIllOHAILHOTO MEMYHOTO YHIBEPCUTETY
«Menanko-0610J10T14HI ACTIEKTH aJanTallii AiTel 3 COMaTUYHOIO MATOJIOTI€0 B CyYaCHUX YMOBAX)»
(2023-2026), Homep nepkaBHOi peectparnii 0123U101768.

Etuka nociainkennsi. B xoni po6otu Oynu BimiOpaHi JiTeparypHi JKepena, o OMUCYIOTh
JOCTIIKEHHS, aBTOPH SIKUX JOTPUMYBAINCS CydaCHUX 010€TUYHUX HOPM.

Pesyabraru. AHani3 jkepen mokasas, 1110 30ajJaHcOBaHE MMOBHOIIIHHE Xap4dyBaHHS I11]1 Yac
BariTHOCTI Ta HA PaHHIX CTaJlisX KUTTS JUTUHU BIIITPAE KIFOYOBY poiib Y (POPMYBaHHI KUIIIKOBOT
MIKpOOIOTH JAWTHHH, SIKa € BaXJIMBUM (AaKTOpOM (PI3UYHOrO Ta HEHPONCUXIUYHOTO 3/10POB 4,
cripusie GOPMYBaAHHIO Ta JI03PIBaHHIO IMyHHOT CUCTEMH. XapuyBaHHS MaTepi I1iJ] 4ac BariTHOCTI Ta
JMTHHU B TIEPIIi POKH JKUTTS MOXKE TIOPYIIUTH 1ie iporiec. HenanesxHe popMyBaHHS KAIIIKOBOTO
MiKpoOiOMYy MO)Ke HETaTHBHO BILJIMBATH HAa (PI3UUHUI PO3BUTOK TUTHHHU, CIPUYUMHUTH TOSIBY
METa0OJIYHUX, CEPLEBO-CYTUHHUX, ayTOIMyHHUX, aJlepriyHUX Ta HEMpOJereHepaTuBHUX 3aXBO-
pIOBaHb, J1iabeTy 2-ro TUILy HaBiTh Y JOPOCIOMY Billl. [ py/iHE BUTO/IOBYBaHHS1, CBO€YAaCHE BBEICHHS
IPUKOPMY, 3aCTOCYBAHHSI Xap4OBHUX BTPYYaHb MOXKYTh JOOMOITH CTBOPUTH 3/J0pPOBY MIKpOO10TYy
JUTHHU 3 HAPOIKEHHS 1 TAKUM YHHOM «3alpOrpaMyBaTi» JOBIOCTPOKOBE 370POB'S.

BucnoBku. ®opmyBaHHS 370pOBOT0 MIKpOOIOMY Mae BUpIIIaIbHE 3HAYEHHS U1 PO3POOKH
IJIECTIPSIMOBAaHUX XapuOBUX BTPYYaHb 3 METOIO MTOKPAILEHHS 37I0POB'S IPOTATOM YChOT'O SKUTTSL.

Knrwouosi cnosa: nediampis i HeoHamonocis, xXapuy8aHHs OUMUHU, XaAP4Yy8aHHs Mamepi,
MIKpOOIioyero3, npo2pamysants 300p08's, oumsa4a Hympuyionozis.

BignosigansHun asTop: KapnyLweHko HO.B. Corresponding author: Karpushenko Yu.V.
&34, np. Haykn, M. Xapkis, &34, Nauky ave., Kharkiv,
61022,YkpaiHa. 61022, Ukraine.
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Beryn

HyTtpuTHBHI NOpyIIeHHS! Y HEMOBIIAT CTa-
HOBJISITH CEPHO3HY MPOOIEMY B YChOMY CBITI.
Bonu BKIIIOUalOTH HENOINAHHS, OXKHUPIHHS,
JCQIIHUT MIKPOEIEMEHTIB Ta PO3BHTOK METa-
OoniyHKX HelH(EKIIIHIX 3aXBOPIOBaHb, K1
Ha0yBalOTh XPOHIYHUX (HOPM, MOXKYTh IMTPU-
3BOAUTH IO 1HBamigu3amii Ta HaBITH 10
JeTabHUX HACTIJKIB. 3a JaHUMH CBITOBOT
cratuctuku 2022 p., 6mm3bko 149 minbiioHiB
JITed BIKOM JO 5 POKIB Maju 3aTPUMKY
(bi3udHOTrO PO3BUTKY (3pICT Ta Bara He Bi/IIO-
BIJIalOTh BIKOBUM HOpMaMm), 45 MibiOHIB —
BUCHAXCHHS, a 37 MUIBHOHIB — HaaMIpHY
Bary [1-6]. Ilpuuomy Taki mopymieHHS
BIIMIYCHI SIK Y KpaiHaXx 3 HU3BKUM, TaK 1 3
BHCOKHM PIBHEM JIOXOY, 11O CBIIYHUTH MPO
I100aNBHICTH TPOOIEMHU.

[Tpu4rHOIO TUTAYO0T MATBHYTPUIIIT € KOM-
TUIEKCHI (pakTOpH, IO BKIIOYAIOTH: Xapuy-
BaHHS (MOT0 SKICHHWI Ta KUTBKICHUI CKJIan),
croci® KUTTS (TIMOJUMHAMIIO, IO MPHU3BO-
JUTH JIO0 3HWKCHHS CHEPTOBUTPAT), BILIUB
TeHETUKH, eMreHeTHKH, BHYTPIIIHBOYTPOO-
HOT'O0 CEepeJOBHUINA Ta KHIIKOBOTO MIKpPO-
6iomy. baraTorneHTpoBi qOCTIIKSHHS Tij-
TBEPKYIOTh, IO KHIIKOBHH MIKpoOioM
TICHO MOB'SI3aHUH 13 KOJIMBAaHHIMH MacH TiJa,
a TaKOX 13 3araJIbHUM TOMEOCTa30M Opra-
Hi3my [7; 8]. MikpoGioM AWTHHH, CBOEIO
49eproro, (hOpMyeTHCS 11 BIUTHBOM YHCIICHHIX
(dakTOpiB HABKOJUIITHHOTO CEPEAOBHUIIA Ta
reHeTuku oprauismy [9-12], a xapuyBaHHS
BBAXKACTLCS OJHUM 13 HAWOUIBII BaromMmux
¢dakTopiB. Came TOMY cydacHi IIpoTrpaMu
XapuyBaHHS HEMOBIAT 30CEpe/KeHi Ha
«mepmux 1 000 gasX» — Big 3a4aTTsA 10 ABOX
pokiB kuTTA. KIr04oBi 3ax0/11 BKIIOYAIOTH
BUKJIIOYHO TPYJIHE BUTOJIOBYBAaHHS IpO-
TSATOM IIIECTH MICAIIiB, CBOEUYACHE BBEJICHHS
0araroi Ha MOXXUBHI PEYOBUHU TBEPAOi TKi
Ta a/IalTUBHI METOJI TOJlyBaHHS.

MerTor0 fociiKeHHs OyB aHai3 CydacHUX
HAyKOBHX JKEpEJ 11010 BIUTUBY XapuyBaHHS Ha
(dbopMyBaHHSI MIKpOOiOMY TUTHHH K (paKTOpa
MIPOrpaMyBaHHs JOBFOCTPOKOBOT'O 3/I0POB'S.

Marepiajau Ta MeTOIH

JlocTipKeHHs IPOBEICHO 3 BUKOPHUCTAHHSIM
010,110CEMaHTUYHOTO METO/Iy Ta CUCTEMHOTO
anamizy. [lomyk HayKoBUX JKepen 3iiCHEHO
B HaykoMeTpuuHuX 0azax PubMed, Scopus,
Web of Science, Google Scholar, Wiley
Online Library 3a 2015-2026 pp. 3a K11090-
BUMH CJIOBaMH: KUIIIKOBHI MIKpoOioM, xap-
YyBaHHS MaTepi, TPyJHE BUTOIOBYBaHHS,
PoOIOTUKH, TTPUKOPM, aJIeprisi, OXKUPIHHS,
3auizo, Bifidobacterium, Bacteroides.

Jlo mociipkeHHs 0YyJ10 BKIOYEHO: OPHTi-
HaJbHI TOCIIDKEHHS 32 YUaCTIO JIFOACH, CUCTE-
MAaTHYHI OIS AN, METaaHaII3H, TOCIIIKEHHS
Ha TBapWHaX, KJIIHIYHI BUTIAJKH, IO CTOCY-
I0ThCS BIUTUBY Xap4ayBaHHsI MaTepi a00 TUTUHA
Ha KAIIIKOBHHA MIKPOOIOM Y TTepioJT Bijl 3a4aTTs
710 5 POKIB KHTTS, OIYOJIIKOBaH1 aHTJIIHCHKOIO
MoBor0. [lepBunHMIT momryk BusBuB 1 250
moxepert. [Ticast BumaneHHs qyOsiKaTiB, a TAKOXK
CKPHHIHTY 3arOJIOBKIB Ta aHOTAIIiH, /IS TIOBHO-
TEKCTOBOTO aHami3y Oys10 Bimiopano 250 crarei,
3 AKUX JI0 OIsIAy BKItoueHo 121 mxepero.
SIkicTh JOKa3iB OIIHIOBATU 32 JTOTIOMOTOIO
mkanmn AMSTAR-2 (A MeaSurement Tool
to Assess systematic Reviews — iHCTpyMeHT
JUTS OITIHKY CUCTEMAaTHYHUX OTJISIIIB) Ta KA
Herokacna-OrraBu (Newcastle-Ottawa Scale)
JUTSL KOTOPTHUX JOCIIJKEHb.

Etuka nociimkenHs

VY xomi pobotu OyIo BifiOpaHo JIiTeparypHi
JDKEpena, 110 OMUCYIOTh TOCTIIPKEHHS, aBTOPU
SIKUX JIOTPHIMYBTUCS CYJaCHUX OIOSTUYHHIX HOPM.

PesyabTaTn

Jutsanii hona Opranizarii O0’eqHaHUX
Hamiii (FOHICE®) Ta BeecBitHs opranizariis
oxoponu 310poB’s (BOO3) 3o0cepenxyoTh
yBary Ha HiITPUMIII TPYIHOTO BUTOOBYBaHHS
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Ta 3a0e3Me4YeHH] TOTPUMaHHs IPaBUII 1010
3aMIHHUKIB MOJIOKa. BOHM peKoMeHIyIOTb
paHHIN MOYaTOK (MPOTITOM IEPIIOi TOIUHH)
Ta BUKJIIOYHE TPYIHE BUTOI0BYBAHHS TIPOTSTOM
MIEPIIHX IIECTH MICSIIB, TAKPECIIOYN HOTO
BUpILIAIGHE 3HAYCHHS TS (POPMYBAHHSI IMyHHOT
CHUCTEMH Ta 3armo0iraHHs iHOEKITisIM.

Bnnue xapuyeannsa mamepi nio uac
eazimunocmi

Bayxnmie 3Ha4eHHS 1151 7IGKBAaTHOTO (hOpMy-
BaHHs MIKpOOIOMY MarOTh HPEKOHIICIIIIHA
MiJITOTOBKA, IIepe0dir BariTHOCTI Ta XapakTep
nosioriB. CTaH 3M0pOB’sI BAariTHOT JKIHKH, HasIB-
HICTb METa0OJIIYHMX IOPYIICHb, 3aXBOPIOBAHb,
MOB'SI3aHUX 3 XapuyBaHHSIM (OXKUPIHHS, HAJI-
MipHE 30UTBIICHHS Bard ITiJ1 4ac BariTHOCTI,
recrariiHuii iykposuii miadet (I'LJL abo nemo-
iaHHs), TAKOXK BIUTMBAE HA CTAHOBJICHHS JIUTS-
yoro MikpoOiomy. B nocmipkennsix 6yio goBe-
JICHO, 10 Y TAKUX >KIHOK KUIITKOBUI MIKpOOioM
BIJIPI3HAETHCS Bi MiKp0oOioMy MeTabOoIiuHO
3M0poBUX JKIHOK [13—19]. 3minena marepuH-
ChKa MiKp00ioTa nepeaeTbcss HEMOBIIATI Ta
30epira€ThCsi MPOTIITOM KLTBKOX MICSITIB TICIISt
Hapo/pkeHHs [20-25]. ITpu npoMy MikpoOHi
3MiHH, acolliiioBani 3 oxxupinusam, ['I/] a6o
HEIOIJaHHsIM TiJ] Yac BariTHOCTI, MOXYTb
nepeaaBaTucs Ha TeHETUYHOMY DIBHI, Hpo-
IpaMylo4d PO3BHTOK METAa0OJIIUHUX 3aXBO-
PIOBaHb, BKJIIOYAIOUM OXKUPIHHS Ta LyKPOBHIA
niabet 2-ro tuny [26—29], a Takox Helpo-
po3BuTkoBUX aHoMaii [30; 31] y HacTymHHUX
NOKOJIiHb. MarepHuHChKI MIKpOOHiI MeTabo-
JITH MOXYTh MOTPAIUISATH A0 TUIO/A TPaHC-
IUTAlIEHTApHO Ta AISTH Oe3mocepeHbo abo
yepe3 emireHeTHuHi Monudikallii, BIUIMBaIOIH
TaKUM YMHOM Ha PO3BUTOK 33I0BrO JI0 HAPOJI-
xenns [32-35]. Kpim Toro, 11i cTaHu MoB's-
3aHi 3 TiJBUIICHUM PHU3UKOM YCKIIaJHEHb
nepeOdiry BariTHOCTI, TAKHUX SIK TIPECKIIAMIICIS,
nepeauacHi monoru ta cam ['TIJI.

IMomanpmmii noCTHATAILHUN TOYATKOBUH
MiKkpo0OioM hopMyeTbCs 11T 4ac MOJIOTiB, KOJIH
OpraHi3M HEMOBJISITH 3aCeNSI€EThC MaTepUH-
CBKUMHU MIKpOOaMu, MEepeBaKHO 3 KHIIEY-
HUKa Ta BariHAJILHOTO TPakTy marepi [35].
I Oynb-sike MOpyYIIEHHS CKIIa Ty MAaTePUHCHKOTO
MiKpo0OiOoMy, B TOMY YMCIIi Yepe3 HeBariHa-
JIBHI MTOJIOTH, MOXKE MIOPYIITYBATH HOTO CKJIa]l

Ta HETaTUBHO BIUIMBATU HA PO3BUTOK IMYHHOL
cucremu. [Ipu npomy Bce Oinblie T0Ka3iB
CBIIYAaTh MPO T€, 1110 CTaH 3I0POB'S Ta Xapuy-
BaHHS Marepi MArOTh IMOJBIMHUIA BIUIMB: BOHH
BIUTMBAIOTh Ha BJIACHUI MIKpoOioM Marepi Ta
Ha MIKpOOiOM HEMOBIIATH, 1[0 MA€ HACIIAKU
JUTs1 37I0POB'St AUTHHU MPOTSITOM YChOTO SKUTTSL.

Ckutaj, pi3HOMaHITHICTh Ta SKICTh MaTe-
PHHCBKOTO pallioHy J0 Ta ITiJ1 9ac BariTHOCTI
€ KIFOYOBHMHU MOJIYIISITOPAMHU MPOTPaM po3-
BUTKY HEMOBJISITH Ta KOJIOHI3AIli MIKpOOioMy.
Amnai3 iICHYI0UMX JOCIPKEHb ITOKa3y€e Kope-
TS0 MK MOPYIICHHSMU XapyyBaHHS (SIK
ne(inuToM, TaK i HaIMiPHUM CIIOKUBAHHIM
MOKMBHUX PEYOBUH) Ta MiIBUILIEHUM PUIUKOM
HeiH(EKIIIHIX 3aXBOPIOBAHB Y IIOTOMCTBA [36].
Tak, BUCOKUI1 piBEHb TOTPUMaHHS CEPeI3eM-
HOMOPCBKOI JIIETH TIiJ] 9ac BariTHOCTI Kope-
JIFOBAB 3 OUTBLIOO KUTBKICTIO MIKPOOPTaHi3MiB,
10 MPOAYKYIOTh KOPOTKOJIAHITIOTOB1 KHPHI
kucinotu (KJDKK), y mexonii HOBOHapon-
xeHux [37]. B iHmomy mocmimkeHHi Oyo
JIOBEJICHO BIUIMB PalliOHy MaTepi Ha PU3HK
MOBEIHKOBUX po3aiB y mitent [38]. deski
METaaHali3u JOAATKOBO MiATBEPKYIOTH,
1110 BUCOKOSIKICHUM PAIliOH MiJ] Yac BariTHOCTI
MOK€ 3HU3UTH PU3UK HU3BKOI Bark IpH Hapo/I-
JKeHHI1 Ta MepeauacHux nosorax [39], koxeH
3 SIKUX HE3aJICXKHO TOB'SI3aHUH 3 TIOPYIICHHIM
MikpobOiomy HeMOBIAT [40—42]. [Ipu npomy
3a3Ha4€HO, 1110 HAMBAKITUBIIIIMMHU TOKUBHIUMHU
pEYOBHHAMH, MOB'SI3aHUMH 31 CKJIAIOM KHUIII-
KOBOi MIKpOOI10TH SIK HEMOBIISIT, TaK 1 MaTepiB,
€ JIIETU 3 BUCOKUM BMICTOM >KHPIiB, KHUPO-
PO3YMHHHX BITaMiHIB Ta KJIITKOBUHHU [43].

Po3mistHeMO BIUTUB IMEBHUX KOMITOHEHTIB
Ki Marepi Ha MiKpoOiOM JUTHHU 3TiTHO i3
Cy4aCHHUMH TEOPIsIMHU.

Bnnaue knimkoseunu

Bigomo, 1m0 cnokMBaHHSA KJIITKOBHHU
CHpHsie KOJOHI3awii MikpoOamH, 10 MPOy-
kyroth KJDKK Ta migsuiye MikpoOHY pi3HO-
MaHiTHICTb. [IpoBeieHi 1oCHipKeHHs mATBEpI-
JKYIOTb, 1110 O1TIBIIIE CITOKMUBAHHS KITITKOBUHHI
Marip'to MO3UTHUBHO KOPEIIOE 3 MIKPOOHOIO
PI3HOMAHITHICTIO SIK Y MaTepi, Tak 1 y HEMOB-
st [43]. Jocmimkenns 3 TaiiBarto Ta ABCTpatii
MOKa3yl0Th, 10 CIIOXKUBAHHS MaTip'to Ppyk-
TiB, OBOUiB, KIIITKOBUHH Ta >KUPIB CIIPHSE
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(hOpMYBaHHIO TaKOTO MPOQLI0 MIKpOOIOTH
HEMOBJIAT, KU KOPEJIOE 31 3HIKEHUM PU3H-
KoM xapuoBoi aneprii [44; 45]. Ognak npu
[[OMY 3a3Ha4€HO, IO PEaKIlis Ha Xap4oBi
BOJIOKHA € 1HUBIyaJIbHOIO Ta 3aJICKHUTh BiJ
HasIBHOCTI KJTIFOYOBHUX TaKCOHIB (pepmenTartii [46].
BaxxnuBo, 1m0 1i nepeBaru HaiOIbII BUpa-
KEHI TpU TPHUBAJIOMY JOTPUMAHHI MIIi€TH,
Oaratoi Ha KJIITKOBUHY Ta pO3M0Yaroi 1ie 10
3a4aTTs, OCKUIBKH KOPOTKOCTPOKOBHX 3MiH
ITiJT 9ac BariTHOCTI HEAOCTATHBO YIS CYTTEBOT
MOJYJISIIIIT MIKPOOHHMX CHUTBHOT.

Bniaue iomuunux 3acooie (npodiomuxia,
npeodiomukias)

Bce wacrimie 3acTocyBaHHS «O10THYHUX)
(mpo6i0THKIB, MPEOIOTHKIB, CHHOIOTHKIB, TIOCT-
010THKIB) 3aco0iB ITiJI Yac BariTHOCTI CTae
e(EKTUBHOIO CTPATEri€l0 MOAYJISIII MIKpO-
Oiomy marepi Ta qutunu [47]. Tak, MeTaananmi3
219 KIHIYHUX TOCTIHKEHD MOKa3aB, 110 CIIO-
JKUBaHHS TPOOIOTHKIB MaTip't0 KOpEnroe 31
3HIKEHHSM PU3HKY aJIepTiYHUX HACHIJIKIB Y
HeMOBIIAT [48]. V TanzaHii Cio>KHBaHHS HOTYpTY,
30araueHoro Lacticasebacillus rhamnosus
GR-1 Tta Moringa, 301AbIINIO KIJIBKICTH
Bifidobacterium y ¢exanisix HEMOBJIST, OAHO-
YaCHO 3MEHIIYIOUHU KITBKICTh MPO3analbHUX
npeacraBHukiB Enterobacteriaceae [49].
CrnoXnBaHHsI KUCTIOMOJIOYHHX (DEPMEHTOBAHMX
MPOAYKTIB, TAKUX K HOTYpT, Kedip Ta cup,
MO)KE MaTy aHAJIOTIYHI MepeBary, BKIIFOYa0n
3HIDKEHHS PU3UKY aTOIIYHOTO JIEPMATHUTY Ta
aJIepriYHOro IMPOKTOKOJITY, 1HIYKOBaHOTO
xapuyoBuMH Oinkamu [S0-53].

Bnnue scupie ma oinkie

Bruu partiony, 30aradeHoro OiTKOBUMHU
KOMIIOHEHTaMH, Ha MiKp0oOiOM TUTHHH TIOKH
3aJIMIIA€TbCS HEAOCTATHHO BUBYEHUM, OJTHAK
HasIBHI JTOCIIJDKCHHSI BKa3yIOTh Ha Te, IO
JoKepenno OiTka Mae 3HadeHHsA. B omgHOMY
JOCIIJPKeHHI CIIOKMBAaHHS MOJIOYHHUX IPO-
TYKTIB MarTip'to MO3UTHUBHO MOB'SI3yBaIOCS 3
KUTBKICTIO KIIOCTPHUIIN Ta CTa(iIOKOKIB, TO1
SIK 4epBOHE Ta 00pOOJIEHE M'SICO KOPEITIOBAIO
3 KinbkicTio Oidinobaxrepiit [54]. B inmmii
KOTOPTi CIIOKUBAHHS pUOM MaTIp'to TIPU3BEIIO
0 30aradeHHs MiKpoOiOMYy KHIIEYHHKA
HEMOBJISATH 0iimobakTepisiMu, TOMI K BiJI-
CYTHICTb CIIOKUBaHHS puOU Oyna MoB's3aHa

3 IOMIHYBaHHsIM erepixii [55]. B mocrmipkeHHsx
3 OLIHKH (DI3MYHOTO PO3BUTKY BHCOKE CIIOXKH-
BaHHS TBAPUHHOTO O1JIKa Ta HACHYCHUX JKUPIB
OyI10 TIOB's13aHE 31 30UTBIICHHSIM Z-TIOKA3HUKIB
iHaexcy Macu Tiia (IMT) y niteit Bikom 18 mics-
I[iB MOPIBHSHO 3 palioHOM, OaraTimuM Ha
POCIHMHHI OUIKHU Ta KIITKOBUHY [56].
MarepuHChKa Ji€Ta 3 BUCOKUM BMICTOM
KUPIB 32 OCTAHHIMH JJAHUMH HETaTHBHO BILTHBAE
Ha MIKpOOHE PI3HOMAHITTS 1 MOYKE ITOPYILIHTH
CKJIaJ] KUIITKOBOTO MIKpOOioMy sIK y MaTepi,
Tak 1y mutunad [57]. B qocmipkeHHsIX 3a3Ha49a-
€THCS TIPO 3HIDKEHHSI 3aralbHOr0 MiKpOOHOTO
PI3HOMAHITTS Ta BUCHAKEHHS OAKTEPOIMiB,
1110 HETATUBHO BIUIMBAE Ha (DOPMYBaHHSI IMyHHOL
CHCTEMH Ta METa0OJIi3M ITOXUBHUX PEUOBHH.
JlocnmimkeHHsT HA TBapUHAX IMOBIIOMIISIOTH
PO YHCIICHHI MOOIYHI ePeKTH, BKIIIOYAI0UN
3araneHHs] HU3bKOTO CTYINEHS, JUCYHKIIIIO
KHIIIKOBOTO Oap'epa, >KUPOBY JUCTPODIFO TIEIIHKA
Ta HaBITh 3MIHM B IIOBE/iHII rToToMcTBa [57-60)].
Bnaue mikponympienmie (6imaminie, 3aniza)
TpaauiiiiHo 1111 Yac BariTHOCTI PEKOMEH-
JIOBaHA CYIUIEMEHTAIlisl BiTaMiHAMHA Ta MIKPO-
HyTpieHTamu. bararo nocmipkeHb TPUCBSIYEHO
X BIUTMBY Ha PO3BUTOK TUIOIA T4 HOBOHAPOJI-
xeHoro. JlificHo, nediuuT MIKpOHYTPIEHTIB
MO’KE€ MOTIPIIMTHA PO3BUTOK IJIOJA 1 MaTH
IIOCTHATAIbHI HETaTUBHI HACIIAKH, IO OIIO-
CEPENIKOBYIOTHCSI KHUIITKOBUM MIKPOOIOMOM.
JlocrmimKeHHs IOKa3yroTh, 10 Ae]iluT 3aii3a,
LMHKY, MarHito, (oJii€Boi KUCIOTU Ta BiTa-
MiHIB A1 D y Matepi Moke MOPYIIUTH CKJIaj
MaTepUHCHKOI Ta AUTIIO01 MIKpoOioTH [61; 62].
B iHmoMy panHaoMi30BaHOMY JIOCHIIKEHH1
CIIOKUBAHHS JIIMITHOI TTOJIKOMIOHEHTHOL
Xap4oBO1 JTOOABKM BariTHUMH IPU3BEIIO 10
OLIBIIOT PI3HOMAHITHOCTI MIKPOOIOTH Y HEMOB-
JISIT TOPIBHSHO 3 HEMOBJISITAMH, YW1 Marepi OTpu-
MYBAJIM KUJIbKa 3BUYAHHUX MIKPOHYTPIE€HTIB
ab0 okpemo 3aii30 Ta GoIieBy KUCIOTY [63].
KpiMm Toro, y koroprax i3 mnpeHaraJbHUM
CIO)KMBAaHHM BiTaMiHy D BUSIBIIEHO MEHIITY
KUIBKICTh TIOTEHIIIMHO ITaTOreHHUX OaKTepiH,
takux sik Clostridioides difficile [64; 65], a
TaKoX OLIBINY 3arajbHy BUIOBY PI3HOMAHIT-
HicTh [66]. Crix 3ayBa)KuTH, IO JUTS BariTHUX
KIHOK 3 PU3UKOM Je(hiIUTy MIKPOETIEMEHTIB
NO00aBKH € BAXIWBUMHU JII HOPMAJIBHOTO

Ornagu nitepatypu

163

Literature Reviews



EkcnepumeHTanbHa i kniniyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

PO3BUTKY TUTOMA, 1 IEsKI €PeKTH MOXKYTh OyTH
OTIOCEPEIKOBaHI caMe MiKpoOioMOM, CKIIa i
(GYHKITIS SIKOTO 3ajIeXarh BiJ JOCTYITHOCTI
MiKpPOEJIEMEHTIB.

Bnnue uykpy, nioconooxcysauie ma
xapuoeux 000a8ox

BxuBaHHS LyKpYy, IITYYHUX M1ACOIOMKY-
BaYiB Ta IHIIUX XapuyOBHUX JO0OABOK € JAMCKY-
CIHHMM B CyYacHid HyTpuiiosorii. 3axigHa
Ji€Ta BIA3HAYAETHCS 3HAYHUM CIIOKUBAHHSIM
Xap4yOBHX ITYKpIB, TAKUX SIK (PPYKTO3a, a TAKOXK
BEJIMKOIO KUTBKICTIO XapuyoBUX JT00aBOK.
binburicte XapyoBUX IYKpiB aKTUBHO BCMOK-
TYETBCSl B TOHKOMY KHIIICYHUKY, ajie TIPU HaJl-
MIpHOMY CIIO’KMBaHHI JIeKi 3 HUX MOXYTb
3aJIMIIATUCS B TOBCTIN KU Y JTOCIIKEHHI
Ha IIypax OyJio MOKa3aHo, 110 MaTeprUHChKa
Ji€Ta 3 BUCOKUM BMICTOM (DPYKTO3U BUKIIMKAE
TIMePTOHII0, 3MIHIOKOYH KHIITKOBY MIiKpOOIOTy
y MOTOMCTBA YOJIOBIYO1 CTATl B pAHHHOMY Ta
JIOPOCIIOMY BiIli. A CIIOKUBaHHA MPOOIOTHY-
Horo mramy Lacticasebacillus Ta npedloTUKY
HYJTIHY TiJ] 9ac BariTHOCTI Ta JIAKTAIlll 3aXHUILae
BiJ 11b0TO edekry [67]. Jleski miaconomKy-
Bayl (HaMpUKJIIaJ, CyKpaao3a) IoraHo BCMOKTY-
€THCSI B TOHKOMY KHITICYHUKY, 1 3HAYHA YaCTHHA
TOT0, 1110 TIOTPAILISE B OPraHi3M, JOCSATae TOBCTOL
KHIIKA. Y TMPOCICKTHBHOMY KaHAJCHKOMY
KOTOPTHOMY JIOCITI/PKEHHI CTIOYKHBAHHS IITYyIHO
T1/ICOTIOKEHUX HAIlOiB MaTip'to i1 4ac Barit-
HOCTI OyJ10 MOB'sI3aHe 31 3MiHAMU K Y CKIIa i
MIKpOOIOTH KHILIEYHHKA HEMOBIIAT, TaK 1 B
npodiIax IXHIX MeTaboMiTiB (BULLUI piBEeHb
CYKIIMHATY Ta CTICPMIIMHY). 3MIHH B MIKPOOHHX
CHUTHHOTAX BKIIOYAM BHCHAKEHHS OakTe-
poiniB Ta 30arauenns Akkermansia muciniphila.
L1i 3MiHU acOMIIOBAIKCS 3 BUIIUM 1HICKCOM
Macu Tia (IMT) HeMoBIsIT BikOM 0IiH piK [68].
OTtpumaHi JaHi CBiT4aTh Mpo Te, 10 HEMOB-
JsITa, HAPOPKEH1 Bijl MaTepiB, K1 BXKUBAIH
T IBUITIIEHY KUTHKICTB ITYKpY TTiJT 9ac BariTHOCTI,
MOXKYTh MaTH BUIIUN PU3UK 3MiH MIKpOOioMY,
MOB'SI3aHUX 31 CXWIIBHICTIO 10 META0OTIYHUX
3aXBOPIOBaHb Y PAHHHOMY BIIII.

OxpiM ITY4YHUX IMiJCOJIOIKYBayiB, Ha
KHUIIIKOBUM MIKpPOOIOM MOXYTh BIUTHBATH
1HII YKCcIeHH]l XapuoBi gobaBku [69; 70].
HasiBH1 7OCTIIKEHHS CTOCYIOTHCSI TIEPEBAYKHO
MoJieNield Ha TBapUHAaX, 1 BCI BOHU CBiI4arh

PO HETaTWBHUM BIUIMB HA KUIIKOBY MIKpO-
6ioTy (y TOMY 9HCIi 301IbIIEHHS KUTBKOCTI
Oakrepiii pony Helicobacter), mopyiieHHs
KHIIKOBOTO Oap’epy Ta acoriiioBaHi 31 3011b-
IIEHUM PU3UKOM PO3BHUTKY OXKHPIHHS I Xap-
4oBoi aneprii [71-73].

Bnaue kcenoodiomuxie ma 3a0pyonroeayie

VY cknazi cydacHUX TPOAYKTIB XapayBaHHS
4acTO MICTATbCS PI3HOMAHITHI JOJaTKOBI
CITOJTYKH, TaKi SIK MIKOTOKCHHH, BOYKKI METAJIH,
XIMIYH1 3TUIITKHA (TIECTUIUIN, MIKPOTUIACTHK
Ta BETEPUHAPHI Mpernapar). 3pocraroya Kilb-
KICTb JAHUX TOKa3ye, M0 Ii KCeHOOI0THKHU
37aTHI TOTIPIIyBaTy CKJIa] Ta (PYHKIIIFO KHUIII-
KoBOrO Mikpobioma [74—80], 1 ouikyeTbcs, 110
HACHIJIKK TOKCHYHOCTI Oy/TyTh OLTBII IIKiUTH-
BUMH Yy MpeHaTAIbHUN MepioJ] Ta Ha paHHIX
cramisx xutts [81]. Hapasi HeBenmka Kijb-
KICTh JOCII)KEHb MPHUCBSUEHA BIUIMBY IIHX
CIIOJIYK Ha MiKpoOioM marepi abo ii TuTUHH
y TpeHaTalbHUi nepion. biiblricTs HasBHUX
JOCITI/PKeHb 30Cepe/PKeHl Ha TBapuHaX. B
EKCIIEPUMEHTAaX MOKa3aHo, 10 CIOXHBAHHS
XIMIYHHX TIOJTIXJIOPOBAaHKUX Ol()eHLTIB y TpeHa-
TaJILHUH TIepiof Yepe3 MaTepuHCHKUN PallioH
CIIPUYMHIJIO 3Ha4HI1 JIe(hEKTH CITM30BOTO Oap'epy
KHUIIIEYHHKA Y TIOTOMCTBA, IOCHJIEHHS MPOdLITI0
MapKepiB 3araJiCHHsT KAIIICYHHUKA Ta TTOPYIIICHHS
CKJIaJTy KUTIIKOBOI MikpoOiotu [82]. LlikaBo, o
MPOOIOTHKY 3MEHIITYFOTh HAKOTIMYEHHS Ta BIUIUB
TIEBHUX 3a0pYAHIOIOUMX PEYOBUH. TaK, CIIOXKH-
BaHHS HOTYPTY 3 IOoAaBaHHAM L. rhamnosus
GR-1 maio 3axucHUM eeKT IPOTH OAAIIBIIONO
TT1IBUITICHHS PIBHA PTYTI Ta MUIII'SIKY B KPOBI Y
BariTHUX 13 TpyNax pU3MKy, aje 1ei edexr He
OyB 3Ha4HUM Y diteit [83]. THIn mocmimkeHHs
JIOBETTM PO3BUTOK TOPYIICHHS TOMEOCTa3y
KHIITKOBOTO Oap'epy 31 3HW)KEHHSM 3JIaTHOCTI
OOpOTHUCS 3 KHUIIKOBUMH matoreHamu |[84].
Takosk Oyto 3apeecTpoBaHo (hOpMyBaHHS TIOBE-
JHKOBUX TMOPYIICHb, TOAIOHUX IO PO3NAIiB
ayTUCTHYHOTO CIEKTPA, IMOB'I3aHKX 31 3MIHAMU
Mikpobiomy Ta npodimo KIDKK [85]. YV moneit
BILJIUB B&KKMX METAJIIB, TAKUX K MUIII'SK Ta
IIMHK, Ha MaTip BIUTMHYB 1 Ha MIKpOOIOM HEMOB-
JISIT, 3MCHIIUBIIKA PI3HOMAHITHICTH (MHUIII'SK)
Ta 3HU3MBIIM YHUCENBHICTh Oidimodakrepiit
(tHK) [81]. OTprMaHi AaH! BUKITMKAIOTh 3aHETIO-
KOEHHSI 1 TOTPEOYFOTh MOJAITBIIINX JOCIIHKEHb.
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Bnaue ¢oou

Hackinbku Ham BiZIOMO, HE ICHY€E CHCTEMa-
TUYHOTO OIVISIAY, 110 BUBYA€E BIUIUB CIIOXKHU-
BaHHI BOAM HA JIOJATOK JI0 TPYIHOTO MOJIOKA
MIPOTSTOM TEPIIUX IIECTH MicAliB. BcecBiTHS
Oprasi3aifiss OXOpOHH 3JIOPOB'S CTBEPIKYE:
«...KOHIICHTpAITisl IO)KMBHUX MIHEPAJIIB y MTUTHIN
BOJII MOYKE 3HAYHOIO MIpOIO BIUTMBATH HA 3ara-
JIbHE CTIOKUBAHHS MIKPOEJIEMEHTIB Ta MiHe-
paJTiB HEMOBJISITAMH T JIITBMHA PAHHBOTO BIKY...
0COQITHBO 11€ CTOCYETHCS] HEMOBJIST, SIKUX TOTYHOTh
CYMILIIIIIO TMPOTSATOM TIEPIIMX MICSIIIB )KUTTS,
OCKLUTBKH BOHH MOXKYTh OyTH HalOLIbII Bpa3-
JIMBOIO TPYTIOIO, SIKA CTPAXKIA€ Bl HAAMIpHOL
KOHLICHTpAIIil TOXKUBHUX PEYOBUH 200 3a0py/-
HIOIOYMX PEYOBMH Yy MHUTHIN Bomi». ['pynne
MOJIOKO 33/I0BOJIbHSE BC1 MOTPEOU 30POBUX
HEMOBJISIT MPOTSITOM TTEPIIUX IISCTH MiCSIIIB;
50 % 1mux motped Mixk 6-M 1 12-M MicansaMu
ta 30 % — micast 12-ro micsaug. Taki ¢akropw,
K Ti3HINA M0YaTOK TPYAHOTO BUTOJOBYBaHHS,
paHHI1 abo Mi3HIM nepexia Ha MPUKOpM (paHire
4-r0 Ta Mi3HIIIE 6-TO MICSIIS KUTTS), 1ada BOAN
a00 ITiICONOMKEHOT BO/IU JIUTHHI, BAKOPUCTAHHS
TUISIIIIEYOK Ta IMyCTYIIOK, OCBITHIHM cTaTyc Ta
3alHATICTH MaTepi, Opak iH(OpMarlii po rpyIHe
BUTO/IOBYBaHHA Ta Opak MiATPUMKH MEIUY-
HOTO MePCOHANTY/CIM'T, IPU3BOASTH 1O HEO-
CTaTHBOTO PIiBHS TPYIHOTO BHUTOJOBYBAHHS
Ta CIIOKMBaHHS TPYIHOTO MOJIOKa. barbku
MOXXYTb BiTdyBaTH NOTpeOy JaBaTH CBOIM JITAM
BOAy uepe3 TypOOoTy MpO PU3KK 3HEBOTHEHHH,
aje OCKITbKHU BOJA MPAKTUYHO HE MICTHUThH
KaJIOpiii, ajie MiABUIIY€E BITUYTTS CUTOCTI y
HEMOBIISITH, 11€ MOKE MIPU3BECTHU JI0 3HMKEHHS
CIIO)KUBAHHSI TPYIHOTO MOJIOKA, HEOCTaTHBOL
KUJTBKOCTI KaJopii, OinbmIoi BTpaTu Baru B
PaHHBOMY TICIIATIONIOrOBOMY Tiepioi. i
OB «TII00ATBHI» HACTIAKH — MOPYLISHHS
(dbopMyBaHHSI IMyHHOI CHCTEMH HEMOBJISITH,
MiBUIIICHA 3aXBOPIOBAHICTh Ta CMEPTHICTH,
3HIDKEHHS MPHUB'I3aHOCTI MaTepi 10 HEMOB-
JSITU, TIOPYIIEHHS DPO3BUTKY, 30UTbIICHHS
TepMiHIB mepeOyBaHHS B JIiKapHI, TpUBaja
¢izionoriyHa >KOBTSHUIIS.

Ille omuH pu3HWK, MOB'SI3aHUKA 3 paHHIM
BBEJICHHSIM BOJIM — 1€ BOJHA 1HTOKCHKAILiS.
KpiMm TOro, Hakonu4yeHHs MIKIUIMBUX PEYOBHH,
10 HAJXOMAATH 3 BOJIOIO, PO3IISAAETHCS 5K

OJIMH 13 BAXKJIUBUX (DAKTOPIB PUBHKY IS
310poB'st [86]. Y HEMOBIAT 11e MOXKE MPHU3-
BOJIUTHU JI0 CEPHO3HUX MOPYILEHb, 30KpemMa
3aTPUMKH HEPBOBO-TICUXIYHOTO PO3BHUTKY.
Hirparu, x1op, anromiii Ta (rop — 1e mpodriemMu
TSI HEMOBJIST, SIKi CIIOKMUBAIOTH CyMIIITi, BUTO-
TOBJICHI Ha BOJOTPOBIIHIN BOi. 3 IIi€T MpH-
YUHY IS TPUTOTYBAHHS AUTSYUX CyMIIIei
PEKOMEHI0BaHO BUKOPUCTOBYBATH OyTHIIHO-
BaHy ab0 KUIT'STYCHY BOJIOMPOBIIHY BOAY, 00
CHCTEMH OYHILICHHS BOIMU, SIK1 € O€3MEUHIIIMHU.

Takox crioXXMBaHHS HaIMIPHOT KIJIBKOCTI
BOJIM HEMOBJIITAMU MOXKE CIIPUYMHUTU PO3-
BUTOK TIMOHATPIEMIT, OCKUTBKH (Pi310JI0TTHHO
HUPKU HEMOBIISITU HE MOXYTb MEPEPOOIATH
CTUTBKY 3K BOJIH, CKITBKH HUPKH JIOPOCIIOTO.
Lle 3arpoxye TakUMH CEPHO3ZHUMH YCKIIAI-
HEHHSIMHU, SIK HAOPSK MO3KY.

BBy HeGe3neunux (hakTopis, 10 MICTSI-
TBCS y BOJI1, HAWO1IBII BPA3JIUBY KaT€TOPII0
CTaHOBJISITh JITH HAa IITYYHOMY BHUTOJIOBY-
BaHH1, 30KpeMa Ti, 1110 OTPUMYIOTb CyX1 GOpMH,
K1 MOTpiOHO perigparyBaTH. B icHyroumx
JOCHI/DKEHHSX BUSBICHO KOPEJSIIIIIO BIUIHBY
1noOyTOBOi BOJU 31 3MiHAMU B KHIIKOBOMY
MikpoOiomi. JloBeneHo, 0 TUM BOIH, IIO
BUKOPHUCTOBY€EThCS (OyTHIIbOBaHA YM (PUIBT-
pOBaHa), TAKOXK TTO-PI3HOMY BIUIMBAE HAa METa-
oomiuni utsaxu [49]. Li edexru, xoya mie He
MOBHICTIO OXapaKTepU30BaHi, MOXKYTb 4acT-
KOBO IMOSICHUTH Bapiallii MikpoOioTu cepen
JITEH, IKUX TOAYIOTh CYMIIIIIIIIO.

HaBezneni gani miaKpecIoTh NTHOOKUI
Ta GararorpaHHuii BIUIMB MAaTCPUHCHKOTO PAITiOHy
Ta HABKOJMIITHHOTO CEPEIOBUINA HAa MIKpPO-
010M KHIIIEYHUKA HEMOBJIATH, K KIIFOUOBOTO
(haxTopa rmporpaMmyBaHHs 30POB’sI B IILJIOMY.

Bnue npuxopmy ma 2pyornoco 6uzo008y6anHsn

[lepiog BUKIIOYHO TPYIHOTO BUTOIIOBY-
BaHHsI, 3T1/IHO 3 pekomeHaaismu BOO3 ta
HOHICE®, mae TpuBaTi OIU3HKO IIECTH MICSITIB,
ITICIISt YOTO MOYKHA TIOUYMHATH BBOJIUTH TBEPAY
Ky. AJle Ha MPaKTHUIll JOCUTH YacTo 1€ Bij-
OyBa€eThCS PaHIIIEe — BUKOPUCTOBYIOUH «BIKHO
MOXKJIMBOCTEI», pEKOMEHIOBaHE ISl 0ararbox
KaTeropii AiTel i3 TpyI pu3nKy (30KpeMa Impu
PU3HKY allepriyHuX 3aXBOPIOBAaHb), OaThKU
BBOJISITH TIPUKOPM Y BiIIi B1J1 YOTHPHOX J0 LIECTH
MicCsIIiB. 3riHO 3 pe3ybTaTaMy JTOCTIKeHHS,

Ornagu nitepatypu

165

Literature Reviews



EkcnepumeHTanbHa i kniniyHa meauumHa  94(4)2025

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

PaHHE BILTYYSHHS B pyzei (10 4 mic.) cyrpo-
BOIDKYETBCS TTIJIBUILICHUM PU3UKOM HaJAMIpHOL
Barv B nojaibiiomy xurti [87; 88], mio mosic-
HIOETHCSI MOMKITHBUAM TIEPETYACHAM BUCHAKEHHSIM
KOpUCHHX Oidimo0akTepiid, sKi, K BiIOMO,
Bi/IIrparoTh BUPILIAJIBbHY POJIb B IMyHHIH pery-
i [89; 90]. [ligBuIIeHHS IBOTO PUBHKY
BU3HAYAETHCSA Y AiTEH HA INTYYHOMY BUTOJI0-
ByBaHHi [91]. Tlepexin Bix MosoKa 10 TBEPAOT
X1 3HAMEHY€ COOOI0 KITIOUOBY BiXy PO3BHTKY,
10 XapaKTEPU3YEThCS 301IbIIEHHIM MIKPOO-
HOTO PI3HOMAHITTS Ta IMEPEX0J0M J0 MiKpO-
6ioTH OUTBII «HOpocoro» ckiamy. Lle Bkimodae
PO3IIMPEHHS TAKCOHIB, TIOB'I3aHUX 3 AOPOC-
JIUMH, 30KpeMa 3MeHIIeHHS 0idimo0aKTepiit
Ta OHOYACHY IXHIO 3aMiHy Ha OaKTepii 3 poauH
Lachnospiraceae Ta Ruminococcaceae [92].
Xoua BHCOKA PI3HOMAaHITHICTh MIKpOOiOTH
3a3BUYAll BBAKAETHCS KOPHCHOKO ISl TOPOCIIHUX,
il iHTepmnpeTalis B paHHbOMY JAMTHUHCTBI €
HEOJTHO3HAYHOIO.

Cepen HEMOBJAT Ha ITYYHOMY BHTOJIOBY-
BaHHI BBE/ICHHS TBEPJIOI 1K1 CYIIPOBOLKYETHCS
MIIBUIIICHHSM PIBHIB CTPENTOKOKIB Ta KOT-
poOarui, a TakoXX BiIIHOCHUM 301TbIIIEHHSM
61¢1no0akTepiii [92].

BaxxnuBo, 1110 iz yac nepexoy Ha TBEpLy
Ky, 3MIHU MIKpOOioMYy, 110 B1J10yBarOThCH,
TaKOX IMOB'sI3aHi 3 (YHKI[IOHATBHUM J03pi-
BaHHSIM, TIEPII 3a BCE, OpPraHiB TPABJICHHI.
['enmn, 110 GepyTh y4acTh y MeTaloi3Mi CKIIaIHIX
BYIJIEBO/IIB, KPOXMAaJIiB, TOJTICAaXapH/IiB POCIIMH-
HOTO IOXOKEHHS Ta KCEHOO10THKIB, 30ara-
YYIOTBCSI Pa30M 3 reHaMu O10CHHTEe3y BiTa-
MmiHiB [92]. [Tpodimi KIDKK Takox 3miHro-
IOTBCS: Ha PaHHIX CTaisIX BIIJTy4eHHS BiJ
rpyneit BiiOyBaeThCs Mepexia BiJl BUCOKOTO
PIBHSI CYKITMHATY Ta HU3BKOTO PIBHS alleTary
JI0 TIJIBUILEHOTO PiBHS JIAKTary Ta (opMiary.
[ToBHE MPUMHMHEHHS TPYIHOTO BUTOIOBYBAHHS
CYIIPOBOIDKYEThCS 30UTBIICHHSIM CUHTE3Y OyTH-
pary (Mae mpoTH3amalibHy Ta 3aXHCHY Jil0
Ha KUIIKIBHUK, CIIPUSE PETYIALil KUIIKOBOT
NEPUCTATIBTUKH, CTUMYIIIOE CUHTE3 TOPMOHY
GLP-1, mo perymnroe Bary Ta arneTuT, a TAKOX
3HIKY€E PU3HK aJIePTiYHUX 3aXBOPIOBaHb) Ta
HPOITIOHATY (IMyHOMOTYITIOFOUHI €(heKT, 3HIKYE
PU3UK aneprii), 3HAYHOIO MIPOI0 3aBISKU
nomuperHo TakcoHiB Clostridiales [93].

Tak camo, 5K 1 B paIfioHi 10pOCIIOi JTFOIUHH,
BBEJICHHS TIPONIYKTIB, OaraThx Ha KJIITKOBUHY
Ta OUIOK, Ma€ 0COONIMBO CHUJIBHUM BIUIMB Ha
MIKpOOHE PI3HOMAaHITTS Ta MI>KBHIIOBY B3aEMO-
IO, CIIPUSIOYN KOOIIEPATUBHIM Jerpaaarii
PE3UCTEHTHUX KPOXMalliB Ta POCIMHHHUX
noricaxapusis [94].

BBeeHHs TeBHIX KOMITOHEHTIB 1Ki TaKOXK
MOXK€ MaTH pi3HMH BuiauB. Hampuknan,
paHHe BBEICHHS NIIOTEHY (3—4 MicsIli) moB's-
3aHe 31 3HIHKCHHSAM PH3UKY IeTiaKii, TO/l K
BHCOKHI PiBeHb BIUIMBY IIIOTEHY Ha paHHIX
CTaIAX KUTTS MOXKE 30UTBIIUTH PU3UK Jia-
oety 1-ro tumy [95; 96]. Touna poib Mikpo-
0ioMy B IMX Ipoliecax 3aJHUIIA€ThCS Hesic-
HOIO, aJie SIBJIsIE COO0I0 BKITUBUI HAIIPSIMOK
JUI MaHOYTHIX JOCTIIKEHb.

3a1i30 € KPUTHYHO BAXKIIUBHM MIKPOHYTDI-
€HTOM y HEMOBJISTYOMY Billi, HEOOX1THUM ISt
IMYHHOI (YHKI111, HEHPOPO3BUTKY Ta 3arajib-
Horo pocty. Jist mpodilaKTUKY Ta JIIKyBaHHS
3ami30eIIUTHOT aHeMIl IIMPOKO BIPOBAJI-
KYIOTbCS CTpaTerii 30araueHHs Ta J00aBoK,
BKJTIOYAIOYH BUKOPHCTAHHSI TIOPOIIIKIB MiKpO-
HYTPIEHTIB, 10 MICTATH 3aiizo [97]. OgHak
pe3yNbTaTy TOCTIPKEHb K Ha TBapuHax [98],
Tak 1 Ha Jroasax [99], cBiguarh mpo Te, 110
Nn00aBKM 3aili3a MOXYTb CYTTEBO 3MIHUTH
KHUILKOBUH MIKPOOIOM 1 OTEHIIIIHO MOCHINTH
CHPUUHATIMBICTD 10 1HGekuid. byno moka-
3aHO, 1110 JOOABKH 3aJ1i3a MOPYIIYIOTh OanaHC
OakTepiaJIbHUX, TPHOKOBUX Ta HAUIIPOCTIIINX
criibHOT y kueyHuky [100; 101]. Sk y TBapus,
TaK 1y JIIO7ICH, 31130 3MEHIITY€ YHCEIIbHICTh
0i(pinobakTepiit, OIHOYACHO MOCHITIOIOUH PIiCT
Ta BIPYJCHTHICTh KUIIKOBUX MAaTOT€HIB, TAKUX
SK CcaJbMOHEIA, eIIepuXist KO, IIUresa Ta
kammino6akrep [102]. Ognak 1i edexT €
HEOIHO3HAYHHUMU 1 1X CJIiJ] PO3IVISIIATH B KOH-
TEKCT1 KOMITJIEKCHOTO BIUIMBY PET10HATBHUX
0COOJIMBOCTEH, HABKOJIUIITHHOTO CEPEIOBUIIIA,
0a30BOro Xap4uyBaHHS Ta TIT€HIYHUX MMPAKTHK.
Tak, pe3ynbTaTtu JOCIiKeHb callJieMeHTaIil
3J1130M Y KeHIMCHKHX HEMOBJIST IiITBEPA-
KYIOTh 1€l pU3UK: IPHIIOM JOOABOK 3aii3a
TIPU3BIB 10 TIOCHJICHHS KOJIOHI3aITi1 KUIIIKOBOIO
MAJMYKOI0, SMEHIIIEHHS KUTHKOCTI KOPHCHUX
JakToOaKTepiid Ta MiIBUILIEHHS PIBHS MapKepiB
3ananieHHs kuieururka [ 100-103]. A or moniGHe
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BTpYYaHHS, IPOBEICHE Ha IiBIEHHOAPPUKAH-
CbKMX HEMOBIISITaX, HE MOKA3aJ0 MOMITHHX
3MiH y ckiai Mikpo6iotu [104]. Kpim toro,
3aJ1i130 TAKOK MOXKE B3aEMOJIISTH 3 JCSIKUMH
METOJIaMU JTIKYBaHHSI, IIOTEHIIHHO 3HUKYIOUU
iXHIO e(pEeKTHBHICTh — ICHYIOTb JIaHi, sIKi CBiJI-
4arb Tpo Te, 110 30aradeHHs PaIlioHy 3aJ1i30M
MOJKE 3HIKYBATH €(PeKTUBHICTb QaHTUOI0THKIB
HIUPOKOTO CHEKTPY il MPOTU KHUIIKOBHUX
iHdekmii y mitew [105].

OtpumMaHi JaHi TiIKPECTIOTh HEOO0X1I-
HICTh CTpaTerii MpuiioMy 3aJti3a 3 ypaxyBaHHIM
MIKpOOIOTH Y HEMOBJISIUOMY Billi, 0COOIUBO
JUTSL BPA3JIMBUX KaTeropiii HaceJIeHHs, e BUCO-
KM € SIK PU3HK 1HDEKITH, TaK 1 et MIKpo-
enemeHTiB. [y BupimeHHs i€l mpobaemu
Hapasi MPOBOASTH TECTYBAHHS HOBITHIIIHUX
peuenityp. Jlo HUX Hae)KaTh KOMOIHAIIIT 3aJTi3a
3 aHTHOKCH/IAHTaMH, TaKUMU sIK BiTamid E [106],
a00 3 MpoOIOTHKAMMU, SIK1 TPU3HAYEHI SIS TOM'SIK-
IIEHHS MO0IYHUX €(EKTIB 13 30epeKECHHIM
edextuBnocti [107].

XapuoBi 3BUYKH AITeH PAHHBOTO BIKY BILTH-
BAIOTh Ha Mojajiblie (HOpMyBaHHS CKIany
MiKpoOioMy Ta 3710pOB's Opranizmy. Y niteit,
K 1y JOPOCIINX, I€BHI TPYITH MPOTYKTIB Xapuy-
BaHHS IOB'I3aHi 3 PI3HUMHU MIKPOOHMMHM TPO-
¢usimu. JlocmipKeHHs IITel BIKOM BiJl OTHOTO
JI0 JIBOX POKIB TOKa3ajo, 110 HeoOpobieHi
NPOAYKTH (HapHKIIaja, M'sco, puda, GpyKTn)
NO3UTHUBHO KOPEIIOITh 3 PYMIHOKOKaMH,
OakTepoigamMu Ta MpeACTaBHUKAMH POAMHU
Lachnospiraceae, Toi sik 00po0eHi IpOyKTH
KOPEIIOIOTH 31 30UTBIIIEHHSM KUThKOCTI Blautia
ta Clostridium [108]. Y aBcTpamiiicbkux miTei
BIKOM 2—3 POKHU CMOKMBaHHS MOJIOYHHX MPO-
JYKTIB HEraTUBHO KOPENIOE 13 3arallbHUM
MIKPOOHUM PI3HOMAHITTSM, aJIe TIO3UTHBHO
MOB'sI3aHe 31 CHiBBIAHOIICHHAM Firmicutes:
Bacteroidetes Ta Erysipelatoclostridium spp. [109].
Crio>kMBaHHS OBOYiB IMO3UTHUBHO KOPEJIOE 3
Lachnospira, a cnoxxuBaHHS c0i, 0000BUX Ta
rOpiXiB TOB'A3aHO 3 OUIBIIOI KUIBKICTIO
Bacteroides xylanisolvens, 1110 Mae BUpaykeHUI
npoTH3anaTbHIN noteHmial. [{ikaBo, Mo crnoxu-
BAaHHS SI0JIYK 1 TPYII HETaTUBHO MOB'A3aHE 3
R. Gnavus (Buaom, 1o Oepe y4yacTb y 3ama-
JHHUX 3aXBOPIOBAHHSAX, BKITFOYAI0UM XBOPOOY
Kpowna) [110]. ITo3uTBHUI BILUIUB HA CKJIaj]

MiKp0O0i0OMY 3 BUCOKUM MIKPOOHUM pi3HOMA-
HITTSAM, TMiJBUIICHOI0 KUIBKICTIO KOPHUCHHX
TaKCOHIB, [0 30€pirajaock J0 4-piyHOTO BIKY
MOKAa3aHO ¥ y HEIIONAaBHBOMY KIIHIYHOMY
JOCTipKEeHHI 3a y4dacTio 394 310poBHX He-
MOBJISIT, SIKI OTPHMYBAJIM CEPEI3EMHOMOPCHKY
miety [111]. A 30aradeHHs paliony XapuoBUMH
BOJIOKHAMU CIIPUSIE 3pOCTaHHIO Bacteroides
abo Prevotella, ki KOPEIIOOTH 31 3HIKEHUM
piBHEM iHCyiHY B tuta3mi [ 112].

JuTsauii MiKpoOiOM JUHAMIYHO 3MiHIO-
€THCSI BIIPOZIOBXK MEPIIHX Bif 3 10 5 POKIB JKHTTH,
a3a ISSIKUMH JIaHUMH 1 JoBITIe [94]. He3paxkaroun
Ha WOTO KUTbKICHUU Ta SKICHUH Tporpec B
MIePII POKH JKUTTS, FOBEHIIbHUN MIKpOOioM
Ma€ MEHITy OakTepialbHy Pi3HOMaHITHICTb,
MeHIITy (DyHKI[IOHAIBHY CKIIaTHICTh Ta BUIIIUIA
CTYITIHb MI>)KOCOOMCTICHOI Bapiarlii OpiBHIHO
3 nopocium [94]. JlaHi cBigare mpo Te, 1o
IOBEHUIBHUN MIKpOOiOM Moe OyTH MEHII
CTIKMM 1 JIEeMOHCTpPYBAaTH BHIIY IUIACTU4-
HICTb, HIX Aopociwmii [113—-115]. Lle o3Hauae,
110 MEPIII POKU KUTTS MOXKYTh 3a0€3MEUNTH
MOXKJIMBOCTI JJII BTpY4YaHb Ha OCHOBI JII€TH
Ta MIKpOOI1OTH /7151 3MIITHEHHS 3/10pOB's 200
3amo0iraHHs JucOaKTepiosy.

JloBenieHo, 1110 Po- Ta MPeO10TUKU MOJKHA
BUKOPHUCTOBYBATH IS JIETHYHUX BTPYYIaHb
3 METOIO BIUTUBY Ha 3/I0POB's, IO 3aJICKUTH
BiJ mTaMy Ta KOHTEKCTy. Hampuknan, y
HEMOBIIAT Ta JIiTell PaHHBOTO BIKY MpoOio-
THUKH 3HUXKYIOTh PU3HK TIOMTUPEHUX TOCTPHUX
iH}ekwii [ 113], a Takok yacTOTY BUHUKHEHHS
aCTMH Ta MOJIETIIYIOTh 1i cCMMITOMH. BBaxka-
€TBCS, 110 BTPYYaHHSI 31 3MIIIIAHUMH [IITAMaMHU
MpoOIOTUKIB MAIOTh MOCHJICHUN Tpodisak-
TUYHUN Ta JiKyBaJdbHUHA edekt [114], xoua
1le TBepIKEHHs He € Oe3mepeuHuM. Mera-
aHaui3, 3acHOBaHUM Ha 19 paHIOMi30BaHUX
KOHTPOJTbOBAaHMX JTOCIIKEHHSIX, HE TTATBEPIVB
pEeKOMEHAI] 11010 BUKOPUCTAaHHS Oararo-
KOMIIOHEHTHHUX MPOOIOTHUKIB 1)1 TTpodiak-
TUKHA acTMH Y HeMOBJAT [113]. Ananoriuni
pe3yiabTaTH paHAOMi30BaHOTO KOHTPOJIBOBA-
HOTO JTOCTIKEHHSI TTOKa3aIH TIEBHY TEPCIeK-
THUBHICTh MOIYJISILIIT MIKPOOIOTH HETOHOIIICHNX
JiTel y OiK Takoi K, K y JOHOIICHUX JIITeH,
3a JIONIOMOT0k0 0araroTaMoBHUX MPOOIOTHKIB,
OJIHAK 3aXMCHOTO €(EeKTY MPOTH KOJIOHI3aIi1
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OpraHi3MaMH 3 MHOXHUHHOIO JIIKAPCHKOIO
PE3UCTEHTHICTIO BUsIBICHO He Oyio [115].
Okpim IpoOIOTHKIB, JIETHYHE BTPYIAHHS
TaKOX MO)Ke OyTH BHKOPUCTAHE YISl MOYIISIIT
MiKpoOiOMy 1 MOTEpeIKEHHSI PO3BUTKY SIK
1H(DEKIIMHNX, TaK 1 HEIH(EKIIMHIX 3aXBOPIO-
BaHb. Y KJIIHIYHOMY JOCITI/PKEHHI 32 YIacTHO JITeh
3 OXKUPIHHSM (BikoM 3—16 poKiB) jiieTa, 30aradueHa
HEeTIepeTPaBIIOBAaHUMH BYITICBOJIaMH, 3MIHMIIA
KHUIIKOBY MIKpOOIOTY, @ TaKOK 3MEHIIMIIA 3aria-
JICHHSI T IHAEKC MacH Tuta. MeTareHoMHI Ta METa-
OOJIOMHI TaH1 MTOKa3aJii 3HauHE 301IbIICHHS
ekcrpecii (PyHKIIOHANBHUX TPy TeHOMY ISt
BHPOOHHMIITBA AlIETATy B pe3yibTari (hepMeHTallil
BYIVICBO/IIB Ta 3MEHILIEHHSI KLTHKOCTI METa0OJTITIB,
3a3BMYai MOB'SI3aHHUX 3 HECTIPUSIIIMBUMH METa-
OONIYHMMU HACTIIKAMH TICIIS TIETUYHOTO BTPY-
YaHHS [TOPIBHSHO 3 BUX1THUMH TTOKa3HUKAMHU.
Kinbka 1omaTkoBUX AOCTIIKEHb BCTaHO-
BWJIM 3B'SI30K MiX JIETOI0, MIKPOOIOMOM Ta
CTaHOM 3JI0pOB's JiTeil. AHali3 pe3yJabTariB
obcTexeHHs1 361 TUTHHY BIKOM 3 pOKU B MEXaxX
AMEPUKAHCHKOTO JOCHIKEHHSI MO0 BILUIUBY
BiTaMiHy D Ha 3HW)KEHHS PU3HKY aCTMH BUSIBUB
B33a€MO3B'SI30K MIX JIIETOI0, MIKPOOiIOMOM Ta
actMoro. [liTy, SIKUX rogyBaii rpyibMu OUTbLIE
HIK 4 MicsIli, MaJl HHXKYY 3aXBOPIOBaHICTh
Ha aCTMY JI0 TPhOX pPOKiB. MeTabomoMiuHMiA
aHaJTI3 BUSBUB MIPUYNHHO-HACITKOBHIA 3B'SI30K,
3a JOMOMOTIOI0 SIKOTO KHUIIKOBI MeTa0oJiTh
OIOCEPEIKOBYBAIIM YACTUHY 3B'SI3KY MK CIIOKH-
BaHH;IM CMa)KEHOTO Ta 00pOOIeHOTO M'sica Ta
actmoto, ipryoMy poruHa Christensenellaceae
Ta cnenrgivyHi MeTadOITH TUIa3MH TTO3UTHBHO
KOpENIOBaIM SIK 3 MapKepaMu acTMH, TakK 1
3 KUIIKOBUMH METa0O0JIiTaMH, TOB'SI3aHUMHA
3 actMmoro [116]. B iHImomy mociimkeHHi 1miB-
JICHHOA(PUKAHCHKOI KOTOPTH JITEH BIKOM BiT
1 110 3 poKiB 3 Xap4yOBOIO AJEPriero OyI0 BUSB-
JICHO, 110 CTIOKMBaHHS dacTdyay mpruHaHMHI
OJIVH Pa3 Ha TIKICHB OyII0 TIOB'SI3aHE 3 BUIIUMU
MOKa3HUKAaMHU aTOMIYHOrO JEPMATUTY Y MICHKUX
JiTeH, IpU OMY CIIOKUBAaHHS (hDepMEHTOBA-
HOT'0 MOJIOKA (amaci) oKa3aJio 3aXUCHUH eeKT
1 Oy70 TOB'sI3aHe 3 HIKYUMU TTOKa3HHKAMHU
YaCTOTH aToIYHOrO IEPMATHUTY, aCTMH Ta Xap-
4OBOi ajieprii B MiChKiif KOTOPTI, ajie He Majo
XKOITHOTO €(EeKTy B CLITBCHKIN KoropTi. JlaHi
II0ZI0 CKJIaay MikpoOiomy Oyru BifcyTHi [117].

3rigHO 3 JEIKUMH TeOpisiMH, (hepMEHTOBaHA
>ka MOXke OyTH albTEePHATUBHUM JKEPEIIOM
MIKpOOIB HABKOJHUIITHHOTO CEpPEIOBHINA Ta
MIKpPOOHHMX METaOOMITIB JIs1 ITEH, 3MEHIITYFOYH
PHU3HUK aJiepriyHux 3axBoproBanb [118]. ¥V Tiit
camiil adpUKaHCHKIA KOTOPTI 30UTBIICHHS
LIOJICHHOT'O CIIOYKMBAHHS IIYKpPY Ta HACHYEHUX
KUPiB OYJI0 MOB'S3aHE 3 MEHIIOK PI3HOMAHIT-
HICTIO KHIIIKOBOTO MIKpPOOiOMY Ta 3HIKCHHSIM
BiJIHOCHOI uncenbHOCTI P. copri. HemoBmnsita
3 XBOPOOOKO AJIbIIeiMepa TaKoK M HYDKIHI
piBeHb P. copri [119]. BBaxaerscs, mo P, copri
Mae 3aXUCHUN eeKT MPOTH Xap4yOBOi aleprii.
[ikaBo, 110 MaTepUHCHKE HOCIHCTBO P. copri
i1 Yac BariTHOCTI CHJILHO Tiependavano BiICyT-
HICTB XapyoBOi ajeprii y motomctga [120; 121].
Li maHi cBiT4aTh Mpo TE, 10 MIKPOOIOM MOXKE
OTIOCEePE/IKOBYBATH TICBHHUI BIUIMB «HE3JI0-
poBoi» Tki (00pobIEHOTO M'sica Ta BHCOKOTO
IIOZICHHOTO CHOXKUBAHHS NMPOCTHUX I[YKPIB 1
HACUYEHUX KHUPIB) HA 370POB'ST HEMOBIIST,
30KpeMa Ha IMyHHI MIOPYIIEHHS.

OO0rosopeHHs pe3yJbTaTiB

[TpoBenennii aHai3 JIiTeparypH MITBEPIDKYE,
1110 KHUIITKOBHI MIKPOO1OM € KITFOYOBOIO JIAHKOFO,
yepes sIKy XapayBaHHS Marepi Ta JUTHHU BIUTUBAE
Ha JIOBFOCTPOKOBE MPOrpaMyBaHHs 3/J0POB'sL.
OTtpumaHi JaHi CBII4aTh, U0 (GOPMYBAHHS
MiKpOOiOMY MOYMHAETHCS BHYTPIIIHBOYT-
po6HO [32-35] 1 TpHBa€ IHTEHCUBHO MPOTITOM
MEpIINX TPbOX POKiB KUTTS [94]. Came B Leit
nepiof BiA0yBaeTbcs «MeTaboIIuHe porpa-
MYyBaHHS» — MPOIIEC, MiJl Yac SIKOTO XapuoBi
CTUMYJIM MOXKYTh BU3HAYaTH CXWJIBHICTD JI0
HEelH(EKIIIHUX 3aXBOPIOBaHb Y JOPOCIOMY
Bimi [1]. Hamri pe3ynsratu y3romKyroThes 3
xorrenmietro DOHaD (Developmental Origins
of Health and Disease — panne mporpamy-
BaHHS 3710pOB's Ta XBOP00), sIKa HAaroJIOIIye
Ha KPUTUYHIN PO paHHBOTO XapayBaHHS [6].

Bnaue mamepuncoekozo xapuyeamnns.
AHaT3 IpKepet IoKasas, 1110 JI€Ta BariTHOI KIHKA
0e3nocepeIHhO BIUIMBAE HA CKJIan Ii Blac-
Horo Mmikpobiomy [13—19] Ta, omocepemnko-
BaHO, Ha MIKpOOIOM HOBOHApOMmKEHOro [20-25].
30Kkpema, BUCOKE CIOKMBAHHS KIIITKOBHHH
CTIpUsi€ KOJIOHI3AI1i1 KUILIKK HEMOBJIATH OaKTepi-
sivu, 1110 TipoyKyroTh KJIDKK [43; 46], sixi MaroTh
MPOTHU3ANajIbHy Ta IMyHOMOIYIIOIOUY JifO.
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Lli pe3ynbratd TITBEPIKYIOTHCS JTOCTIHKEH-
HSIMH, SIK1 ISMOHCTPYIOTh 3HUKCHHS PU3UKY
aJIePriYHUX 3aXBOPIOBaHb Y JITEH, Marepi SKUx
JOTPUMYBAITUCS CEPEA3EMHOMOPCHKOT TI€TH
[37; 45]. BomHowac niera 3 BUCOKMM BMICTOM
HACUYCHUX JKHUPIB Ta IYKPY ACOLIIOETHCA 3
JCOAKTEPi030M, 3arajIeHHSM HU3bKOTO CTYIICHS
Ta MiBUIIICHUM PH3UKOM METa0O0TIYHIX MTOPY-
meHs y moromctBa [57-60; 68]. Li mani maroTh
Ba)KJIMBE KJIIHIYHE 3HAYCHHS, OCKIIbKA BOHU
BKa3ylOTh Ha HEOOXIIHICTh MPEKOHIICTIIIIHOT
MiJITOTOBKH Ta ONTHMI3aIii Xap4uyBaHHS
BariTHUX JUIs TPO(DITaKTUKY 3aXBOPIOBaHb Y
HACTYIIHUX MOKOMIHbG [ 1; 26-29].

Ponv 2pyonozo euzo006yéanms ma npukopmy.
[pynHEe MOJIOKO € HE JIMIIE JKEPEIIOM TTOKUB-
HHUX PEYOBUH, aje i MOTY>KHUM MOAYJISATOPOM
MIKpOOiOMY 3aBIISIKM BMICTY OJIirOCaxapHIiB,
SIKI BUOIPKOBO CTUMYITFOIOTS picT Bifidobacterium
[89; 90]. Harr orsiz mmiIrBEpIKye, 1110 BUKITIOUHO
TpyAHE BUTOJOBYBAHHS MPOTSITOM TMEPIINX
IIECTH MICSALIIB aCOLIIOETHCS 3 HUKUYOO Yac-
TOTOIO AJIEPTIYHMX 3aXBOPIOBAHb TA OKHPIHHS B
nofanbIoMy xkutTi [87; 88; 91]. Ha BiaMiHy Bi
OO, PAHHE BBEICHHSI IPHKOPMY (110 4 MiCSIIiB)
MOpYIIY€E MPUPOAHY CYKIIECIIO MIKpOO1OTH,
3MEHIIIY€e KUTbKICTb Oihio0aKTepiil Ta MiBUILye
pu3uk HaamipHoi Baru [92; 93]. Boanouac
BBE/ICHHSI TBEPO] 1Kl y «BIKHO TOJIEPAHTHOCTI»
(4—6 micsiB) cripusie 30UTBIICHHIO MIKPOOHOT
PI3HOMAaHITHOCTI Ta J103piBaHHIO IMYHHOI CHC-
temu [94; 110]. L1i pe3ynbrat y3ropKyrOThCS
3 pexkomenaanismu BOO3 ta KOHICE®, ane
BOHH TaKOX IMAKPECIFOIOTH HEOOX1THICTh 1H/TH-
Bi/TyaJTbHOTO MiJXOMY, 0COOIMBO Y JIiTel 3 00TS-
YKEHUM aJIeproJIoryHUM aHaMHe30M [95; 96].

Bnnug 000as0k 3aniza ma mMikpornympienmie.
Oco01BO1 yBaru 3acyroBye HEOAHO3HAYHUIN
BIUTUB JI00ABOK 3aJ1i3a Ha MIKPOO1OM HEMOBIISIT.
Hamr omisin mokasye, 1o 30araueHHsI pariiony
3aJ1i30M MOXE€ 3MEHIIYyBaTU KiJIbKICTh
Bifidobacterium Ta cnpuauHITH POCT YMOBHO-
naroreHHux enrepodaxrepiii [100-102], mo
M1JIBUIIYE PU3UK KUIIKOBUX 1H ek [103].
OnHax 1eii ehexT 3a1eKuTh Bifl perioHaIbHUX
0c00NMMBOCTEN, 6a30BOT0 XapuyBaHHs T CYITyT-
HBOI Tepartil: y gociimpkeHHsx y Kewii cocre-
piramm HeratuBH1 Hacuiaku [101; 102], Tomi
sk y [liBnenniit Adpuri nogiOHUX 3MiH He

Oyio BusiBieHO [ 104]. Lle#t KOHTpAcCT CBITUUTH
PO Te, IO CTparerii 30aradeHHst 3aJ1i30M MalOTh
OyTH TNEepCcOHaNI30BaHMMU Ta BpPaXOBYBaTH
HIMBITyaIbHI 0COOMMBOCTI MikpoOiomy [ 107].
AHaJIOTYHI 3aCTEPEKEHHSI CTOCYIOThCS 100a-
BOK BiTamiHy D, siKi B OTHHX KOroprax 3MeH-
ITyBIM KUTHKICTh MOTEHIIIHO MATOTeHHUX
OakTepiii [64; 65], a B IHIIUX HE BILTUBAJIH
Ha MiKpoOioM [67]. TakuMm yrHOM, X049a MIiKpO-
HYTPIEHTHA MATPUMKA € BaXIIUBOIO, 11 CIIiJ
3aCTOCOBYBATH JIMILIE 32 HASBHOCTI JIOBene-
HOTO JIe(DilunTYy.

Bnue kcenoodiomuxie ma xapuosux 000agox.
OxpeMuii po3/IiT OISy TIPUCBSIYECHO BILTHBY
3a0pyIHIOBaYiB JOBKULISA Ta XapuyoBHUX J100a-
BOK Ha MiKpo0OioM HeMOBJIAT. J[aHi CBiq4aTh,
110 MIKPOIUIACTHK [74—76], nectrmmmu [78; 80],
Bakki meranu [81] Ta geski emyabraropu
[71; 72] 3naTHi HOpyIIyBaTH KUIIKOBHIA Oap'ep,
CIIPUYMHATH JUCOAKTEPIO3 Ta CUCTEMHE 3ama-
nenHst. OcoOaMBO Bpa3IMBUMH € HEMOBIIATA,
SIKi OTPUMYFOTh INTYYHE BUTOJIOBYBAHHSI, OCKI-
JIbKY BOJIOIPOBITHA BOJIA MOYKE MICTUTH 3aJIUILI-
KOBI KOHIIEHTpaITii X cromiyk [86]. L{i pe3ysb-
TaTH M1JKPECIIOI0TH HEOOX1HICTh CYyBOPOTO
KOHTPOJIIO SIKOCT1 BOJIM Ta MPOJYKTIB TUTS-
YOro XapuyBaHHS.

Kniniune 3nauenna ma nepcnekmuegu.
PesynbTary b0ro onisiTy MaroTh Oe3M0CcepeiHE
MpaKTHUYHE 3HAYSHHS JU14 JIIKapiB-MeaiaTpis,
HEOHATOJIOT1B, CIMEHHHX JTIIKapiB Ta JIIETOJOTIB.
[o-nepiie, BOHU OOTPYHTOBYIOTH JOLIUTBHICTD
PYTHHHOTO CKPUHIHTY Xap4OBUX 3BHUOK BariT-
HUX Ta 0aThKIB JIiTel paHHBOTO BIKY. [To-1pyre,
BOHM HAJIAIOTh JOKa30BYy 0a3y sl pEKOMEH-
JaIiid 00 TPYJHOTO BHTOOBYBAaHHSI, CBOE-
YaCHOTO BBEJICHHS IPUKOPMY Ta OOMEKEHHS
MIPOJYKTIB 3 BUCOKUM BMICTOM IIYKPY, )KUPIB
Ta Xap4yoBUX J00aBok. [lo-Tpere, BOHU BKa-
3yIOTh Ha MIOTEHIIMHY KOPUCTh MPOOIOTHKIB
Ta MPeOIOTHKIB I MPO(LIAKTUKY aTepriqHIX
Ta METa0OJIIYHUX 3aXBOpIOBaHb [47; 48; 114],
Xx04a e(pEeKTUBHICTh 3aJEXKHUTh BiJl IITaMy Ta
no3yBanHs [115].

Oomesrrcennsn o2nady. Hezpaxaroun Ha KOM-
MJIEKCHUM aHali3, AaHe JAOCIIIKEHHs Mae
KiIbKa oOMexeHb. [lo-miepiiie, BKITIOUeH1 JKe-
pena reTeporeHHi 3a JM3aiHOM (KOTOpTHI,
paHIOMI30BaH1 TOCIIKSHHS, JOCIIIKEHHS
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Ha TBapuHax), 110 YCKJAJHIOE€ METaaHai3.
[To-napyre, OUIBLIICTH JOCTIIPKEHB IPOBECHO
B KpaiHax 3 BHCOKUM PIBHEM JIOXONy, TOMY
EKCTPAIIOJIALIS Pe3yJAbTaTiB HA TMOMYJISIIIT 3
IHIIMMH XapuOBUMH TPATULISIMU MOTpedye
obepexnocTi. [To-Tpere, Aesiki BKITFOUeH] poOoTH
HE MaJIi KOPEKIIii Ha MHOYKHUHHI TIOPIBHSHHS,
110 ITiIBUIIY€ PU3UK BUTIQJIKOBUX aCOLliaIlil.
[To-uerBepre, MU He NPOBOAWIN (HOPMATTBHOT
OLIIHKU PU3HUKY ITyONIKaIiiHOI YIIepeKEHOCTI
yepe3 BEJIUKY KUIbKICTh Jkepent. Hespaxkaroun
Ha 11l OOMEXEHHSI, OTPHMaHi JaHi € JOCTaTHbO
HEPEKOHJIMBUMH, 11100 PEKOMEH TyBaTy BIIPOBA/I-
KEHHS MiKpO0O10MOPiIEHTOBAHMX XapPUYOBHX
BTPYYaHb y KJIiHIYHY mpakTuky. [lomambiri
JOCTI/DKEHHS MaloTh OyTH CIIPSIMOBaHI Ha
pPO3pOOKY CTaHIAPTHU30BAHUX IPOTOKOIIB
HYTPUTHUBHOI MIATPUMKH 3 ypaxyBaHHSAM
THIUBITyaJIbHUX 0COOIMBOCTEN MIKpOOioMY, a
TaKoX Ha BUBYEHHSI JJOBIOCTPOKOBHX €(EKTIB
TaKUX BTPYYaHb Y PI3HUX MOMYIALIAX.

BucHoBku

1. XapuyBaHHs MatTepi Iij] 4ac BariTHOCTI
(crtoXXMBaHHS KIITKOBHHH, MPOOIOTHKIB,
CepeI3EMHOMOPCHKOI JII€TH) MO3UTUBHO
BIUIMBAE Ha (popMyBaHHsS MIKpOOIOMY HOBO-
HapOJPKEHOT0, TOJ1 SIK J1i€Ta 3 BUCOKUM BMICTOM
KUPIB, IYKPY Ta 0OpOOIEHUX MPOJYKTIB
ACOLIIOETHCS 3 TUCOAKTEPI030M Ta ITiIBHIIIE-
HUM PU3UKOM METAa0O0JIIYHUX Ta alepriuHux
3aXBOPIOBAaHb Y IIOTOMCTBA.

2. I'pynHEe BUTOIOBYBAHHS € KIIFOUOBHM
¢dakTopoM (GopMyBaHHS 3A0POBOTO MIKpO-
6iomy (mominyBanus Bifidobacterium), a
paHHE BBEJCHHA NMpHUKOpMY (10 4 MicCs1iB)
ACOIIIOETHCS 3 TTIBUIIICHUM PU3UKOM OXKH-
pinHs. BBeneHHs TBepaoi TKi y «BIKHO ToJEpa-
HTHOCTD» (4—6 MicCSAIiB) cripusi€ 301IbIICHHIO
MIiKpOOHOI pi3HOMaHITHOCTI.

3. JloGaBku 3amiza y HEMOBISAT MOXYTh
3MeHIyBaTH KinbKicTh Bifidobacterium ta
1JIBUIIYBaTH PU3UK BUHUKHEHHS KUILIKOBUX

®DiHaHCYBaHHSA Ta MOAAKH

iH(dekii, mo morpedye 1HAMBITYaTIBHOTO
niaxoy. 30arauyeHHs pamioHy KJIiTKOBUHOIO
Ta (epMEHTOBAaHUMH MPOIyKTamMH (HOTypT,
kedip) crmpuse 3pocTaHHIO OaKTepid, IO
MPOAYKYIOTh KOPOTKOJIAHLIOTOB1 JKHPHI
KHCIIOTH, Ta 3HIKYE PU3UK aJeprii.

4. Tlepiri pOKH KHTTS € KPUTUIHUM BIKHOM
1. MiKpoO1OMOpi€EHTOBAaHUX BTPYYaHb
(mpo6ioTHKHU, TPEOIOTHKH, JIETHYHI 3MIHH),
SIKI MOXYTb 3a1100iraTé pO3BUTKY XPOHIUHHX
3aXBOpPIOBaHb y opociomy Bitli. HeoOximHi
TIOZIAJIBIII PaH/IOMi30BaHi KOHTPOJIbOBaHI JI0C-
JIDKEHHST 71 pO3pOO0KH CTaHIapTH30BaHUX
peKOMEeHAaNIN MO0 XapuyBaHHS BariTHUX
Ta JITE€d PaHHBOT'O BIKY 3 ypaxyBaHHIM
IHIUBITyaIbHUX OCOOJIMBOCTEH MIKPOOIOMY.

IlepcnexkTHBY MOJAIBIIUX JOCTiIZKEHD

Hactynni pmocmipkeHHST MOXYTb OyTH
CHpSIMOBaH1 Ha MOJAbIIIE BUBUYEHHS BILTUBY
MIEBHUX XapuyOBUX KOMIIOHEHTIB Ha (QOpMy-
BaHHS MIKpOOi1OMY /1715l CTBOPEHHS MpoQiiak-
THYHUX CTPATETIH IIISIXOM 3aCTOCYBaHHS
LIJIECTIPSIMOBAHUX XapUYOBHUX BTPYYaHb.
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gac IMPOBEJCHHS JOCIIKECHb, ITIITOTOBKH
Ta pefaryBaHHS I[bOTO PYKONUCY BOHH
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Karpushenko Yu.V., Makieieva N.I.
MOTHER, CHILD, MICROBIOME: THE HEALTH TRIANGLE

Background. Inrecent years, the pediatric population has experienced a significant increase
in the number of diseases, with their profile increasingly corresponding to the "adult type".
Only 3-5% of high school-age children in Ukraine can be considered healthy. Children’s health
is influenced by a number of harmful environmental factors, infections, and stress. The founda-
tions of a child’s health are laid long before birth. Long-term health programming continues up
to the age of 2-3 years, when the gut microbiome is formed, which modulates metabolism,
behavioural reactions, and the function of the immune and nervous systems. Data on the gut
microbiome are numerous but insufficiently systematised.

Aim. To analyse modern scientific sources on the impact of nutrition on the formation of the
child’s microbiome as a factor of long-term health programming.
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Materials and Methods. The study was conducted using the bibliosemantic method and
systemic analysis. A search for scientific sources was performed in the scientometric databases
PubMed, Scopus, Web of Science, Google Scholar, and Wiley Online Library for the period
2015-2026. A total of 121 sources were included in the analysis. The study was carried out
within the framework of the research project of the paediatric departments of Kharkiv National
Medical University "Medical and Biological Aspects of Adaptation of Children with Somatic
Pathology in Modern Conditions" (2023-2026), state registration number 0123U101768.

Research Ethics. Only literature sources describing studies whose authors adhered to modern
bioethical standards were selected.

Results. Analysis of the sources showed that balanced, adequate nutrition during pregnancy
and in the early stages of a child’s life plays a key role in the formation of the child’s intestinal
microbiota, which is an important factor in healthy physical and neuropsychic development and
contributes to the formation and maturation of the immune system. Maternal nutrition during
pregnancy and the child’s nutrition in the first years of life can disrupt this process. Improper
formation of the gut microbiome can negatively affect the child’s physical development and the
occurrence of metabolic, cardiovascular, autoimmune, allergic and neurodegenerative diseases,
as well as type 2 diabetes, even in adulthood. Breastfeeding, timely introduction of comple-
mentary feeding, and the use of nutritional interventions can help create a healthy microbiota
in the child from birth and thereby "program” long-term health.

Conclusions. The formation of a healthy microbiome is crucial for the development of
targeted nutritional interventions aimed at improving health throughout the lifespan.

Keywords: pediatrics and neonatology, child nutrition, maternal nutrition, microbiocenosis,
health programming, pediatric nutrition.
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COLLABORATIVE PROFESSIONAL DEVELOPMENT
IN SCHOOL-BASED OCCUPATIONAL THERAPY
FOR AUTISTIC STUDENTS (LITERATURE REVIEW)

Neshko S.1., Yehorkina D.M.

Ukrainian State University of Railway Transport, Kharkiv, Ukraine

Background. Teaching students with autism spectrum disorders in mainstream classrooms
exposes school staff to high risks of professional burnout during pedagogical stress. While
traditional school-based occupational therapy focuses primarily on direct, individual student
interventions, contemporary international research indicates an institutional paradigm shift
toward collaborative consultation, multi-tiered systems of support, and professional coaching
for teachers.

Aim. To investigate professional development programs designed by occupational therapists
to train school staff in working with students with autism spectrum disorders.

Materials and Methods. The study was conducted using bibliosemantic and comparative
methods, as well as systems analysis. A literature search was performed in PubMed and Google
Scholar covering the period from 2001 to 2023. The research was carried out as a private academic
initiative of the authors, without external grant funding or state registration of the topic.

Research Ethics. For the literature review, studies whose authors adhered to bioethical
standards were selected.

Results. Data analysis revealed a critical need for teacher training in working with students
with autism spectrum disorders to develop staff-safe behavioral strategies. Evaluation of such
models indicates a need for a transition from direct individual help to collaborative consultation
models, which reduces teacher burnout and isolation and improves the educational process.
Data from quasi-experimental pilot studies demonstrate that short-term, structured occupational
performance coaching combined with specialized workshops provides a statistically significant
improvement in teachers’ perception of their effectiveness (Wilcoxon Z=-3.30, p=0.001) and
clinical-educational satisfaction (Z=-3.31, p=0.001). These data validate coaching as a powerful
mechanism to enhance professional self-efficacy.

Conclusions. Implementing multi-tiered and collaborative coaching strategies in the school
environment creates a sustainable, hierarchical support framework that prioritizes universal
communicative and protective solutions. Since school-based occupational therapy is not
yet institutionalized within the Ukrainian educational system, international experience can
be used to create conceptually scalable models for local educational policy-makers to optimize
interdisciplinary cooperation.

Keywords: autism spectrum disorder, inclusive education, school-based occupational therapy,
teacher coaching, multi-tiered systems of support, professional development.
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Introduction

School workers who teach students with
Autism Spectrum Disorders (ASD) are at high
risk of professional burnout and job-related
exhaustion [1]. Extra evidence-based training,
collaborative guidance, and ongoing structural
support are urgently required to assist teachers
in dealing with the complex needs of such
students. A series of international studies
utilizing diverse methodological approaches
highlights significant gaps in current educational
settings. Specifically, qualitative investigations
based on semi-structured and in-depth inter-
views with educators and teaching assistants
reveal that school staff frequently feel isolated
and structurally unsupported in mainstream
classrooms [2; 3]. These findings are further
corroborated by comprehensive case study
evaluations and qualitative focus-group anal-
yses, which emphasize that general education
teachers lack systemic readiness to design
inclusive environments and manage specialized
classroom events [4; 5].

Moreover, large-scale quantitative surveys
utilizing targeted questionnaires confirm that
a vast majority of school professionals struggle
to effectively respond to the specific socio-
communicative, academic, and behavioral
requirements of students on the autism spec-
trum [6]. This systemic lack of training and
confidence is consistently reported by edu-
cators across various geographic and socio-
cultural educational frameworks [7; 8].

It is quite understandable that educators
who teach pupils with autism in their class-
rooms typically experience higher degrees of
stress than their colleagues, and that some of them
express low professional self-efficacy [9; 10].
Driven by these workplace challenges, school

professionals express a strong, explicit desire
to receive comprehensive interdisciplinary
support and specialized professional devel-
opment to optimize their teaching strategies
and improve inclusive classroom manage-
ment [8; 11; 12].

Aim of this research was to review the
current literature and evaluate a professional
development program offered by an occupa-
tional therapist to help a school staff team
facilitate the participation of learners with
autism spectrum disorders and their peers.

Material and Methods

The study was conducted utilizing biblio-
semantic and comparative methods, as well
as systems analysis. A comprehensive literature
search was performed across the PubMed and
Google Scholar databases covering the publi-
cation period from 2001 to 2023. The search
strategy relied on the following mandatory
keywords and phrases: autism spectrum
disorder, inclusion, mainstream classrooms,
school-based occupational therapy, multi-tiered
systems of support, response to intervention,
teacher training, collaboration, evidence-based
practice, partnering for change, coaching, devel-
opmental coordination disorder, self-efficacy,
professional development, service delivery.

The inclusion criteria focused on peer-
reviewed scientific articles, methodological
frameworks, and empirical studies that evalu-
ated collaborative educational models, profes-
sional development strategies for school teams,
and interdisciplinary interventions involving
educators and occupational therapists.

This research was carried out as a private
academic initiative of the authors, without
external grant funding or state registration of
the topic.
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Research Ethics

During the literature review, studies were
selected, the authors of which adhered to
ethical standards. The study was conducted
without human participation, so the approval
of the ethics commission was not required.

Results

Based on the analyzed literature, modern
researchers emphasize the critical necessity
of developing training programs tailored to the
actual demands of school staff supporting
the inclusion of pupils with autism [11; 12].
Empirical data indicate that due to the high
prevalence and comprehensive needs of students
with ASD, a systemic educational approach
is required. This framework must include
training the entire school team [13; 14] and
facilitating close collaboration among school
staff in selecting interventions [15]. Such inte-
grated support helps stabilize the generaliza-
tion of behavioral strategies across various
school situations and allows educators to better
deal with complex classroom challenges [16; 17].

Today, despite growing awareness, there
remain significant unsatisfied needs regarding
professional support for the inclusion of learners
with autism. Various interdisciplinary specialists
can support school communities. Specifically,
occupational therapists are well-positioned
to assist children with special educational
needs within their learning environment [18; 19].
Regarding the practical integration of these
models, our review closely examined the break-
through project "Occupational Therapists for
Inclusive Schools: Autism”, conducted by
Rajotte E. et al. (2023) [1] in Quebec, Canada.
The primary goal of this research was to
develop, implement, and evaluate a novel,
collaborative practice model for school-based
occupational therapists to enhance the school
inclusion of autistic students. The authors
utilized a robust qualitative descriptive design
rooted in a participatory action research frame-
work. Data collection was performed through
multiple methods, including semi-structured
individual interviews, focus groups, and reflec-
tive logbooks. The study closely monitored a
purposive sample of school teams, tracking
their evolving collaborative experiences.

Qualitative data analysis was executed using
dynamic thematic analysis, where verbatim
transcripts were systematically coded and
cross-referenced by independent researchers
to ensure trustworthiness and inter-rater relia-
bility. While the study captured qualitative
trajectories rather than quantitative metrics,
the thematic saturation confirmed a 100%
consensus among participants that the model
significantly reduced teacher isolation and
enhanced their capacity to modify classroom
environments. The authors concluded that
transitioning from direct individual interven-
tions to structured, collaborative consulting
models is highly effective and sustainably
empowers the entire school team.

The project integrated multi-tiered and
coaching approaches, which are increasingly
recommended to stimulate professional devel-
opment among school staff and meet the needs
of diverse learners [18-20]. Historically, these
models evolved from general inclusive educa-
tion frameworks [21; 22] and universal
school-based occupational therapy services
[23-26]. In a classic Multi-Tiered System of
Support (MTSS), students are provided with
three distinct levels of assistance [27; 28].

Tier 1 promotes universal design actions
to enhance the participation or well-being of
all pupils in the classroom. Tier 2 actions
specifically target small groups of pupils
who are experiencing mild difficulties or are
at risk of developing them. Finally, Tier 3 offers
intensive, individualized interventions for pupils
for whom Tier 1 and Tier 2 actions prove
insufficient. The practical execution of a
multi-tiered approach inherently requires close,
structurally embedded cooperation between
occupational therapists and general education
teachers [28; 29].

Several foundational investigations have
confirmed the high administrative and clinical
effectiveness of these collaborative frameworks
in general school settings [30; 31]. However,
prior occupational therapy literature has noted
a lack of clear protocols on how a multi-tiered
approach can be systematically operationalized
to answer the highly diverse and complex
behavioral needs of students with autism [15].
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A structured coaching approach for school
staff usually accompanies the rollout of these
multi-tiered intervention models [18; 22; 25].
Under this paradigm, the occupational therapist
does not work in isolation; instead, the thera-
pist collaborates directly with meaningful
adults involved in the children's daily lives,
such as teachers and parents [28; 31; 32].
This collaborative interaction assists adult
educators in identifying independent envi-
ronmental solutions to promote children's
active participation in chosen school activi-
ties [19; 32; 33].

A critical quantitative validation of the
coaching paradigm is found in the study con-
ducted by Hui C. et al. (2016) [19] in Montreal,
Canada. The study aimed to evaluate the impact
of a combined intervention — consisting of a
professional development self-regulation work-
shop and subsequent Occupational Performance
Coaching (OPC) —on primary school teachers.
The researchers employed a rigid pretest-
posttest quasi-experimental pilot design invol-
ving 14 primary school general education
teachers. The intervention consisted of a 3-hour
workshop followed by 4 individual OPC ses-
sions per teacher over an 8-week period.
Data collection utilized standardized clinical
instruments, including the Canadian Occupa-
tional Performance Measure (COPM) and
the Measures of Processes of Care for Service
Providers. Quantitative data were processed
using non-parametric statistical analysis via
SPSS software. Due to the small sample size,
the Wilcoxon signed-rank test was applied to
calculate changes in scores before and after
the coaching intervention, with the statistical
significance threshold set at a=0.05. The statis-
tical analysis yielded a highly significant
improvement in teachers’ perception of their
performance in implementing self-regulation
strategies, with the median COPM perfor-
mance scores jumping significantly (Wilcoxon
Z=-3.30, p=0.001). Similarly, teachers' satis-
faction with their clinical-educational manage-
ment increased dramatically, showing a major
statistical shift (Wilcoxon Z=-3.31, p=0.001).
The investigators concluded that short-term,
structured Occupational Performance Coaching

provides a statistically powerful mechanism
to boost teachers' professional self-efficacy,
actively lower classroom stress, and drastically
improve the behavioral engagement of students
with diverse special educational needs [19; 34].

Discussion

The findings analyzed in this review
highlight a critical paradigm shift in school-
based occupational therapy: moving from a
traditional direct-service model (where the
therapist works only with an individual child)
to a collaborative consultation and coaching
model (where the classroom and the school
team are the primary clients) [20; 26].

The integration of MTSS and OPC [19; 27]
provides a robust methodological framework
to reduce teacher burnout, which is excep-
tionally high among professionals working
with students on the autism spectrum [11; 16].
However, a critical challenge identified during
our analysis involves the generalization of
research findings.

As rightly pointed out in contemporary
evaluation contexts, several foundational
studies validating the effectiveness of models
like Partnering for Change (P4C) were origi-
nally conducted on distinct pediatric popula-
tions, such as children with developmental
coordination disorder [18; 28; 31] or general
physical and learning disabilities [29; 34].

Erroneously generalizing these outcomes
as direct evidence for autism intervention
constitutes a logical oversimplification. Stu-
dents with ASD present unique socio-commu-
nicative, sensory-processing, and behavioral
profiles that differ significantly from children
with isolated motor coordination impair-
ments [15; 17]. Therefore, the true value of
modern initiatives like the "Occupational Thera-
pists for Inclusive Schools: Autism" project [15]
lies in their effort to translate these univer-
sally successful multi-tiered and coaching
principles into autism-specific protocols.

The quantitative success of coaching models,
such as the statistically significant (p<0.05)
improvement in teacher self-efficacy reported
by Hui C. et al. [19], demonstrates that supporting
the "meaningful adults” in a child’s ecosystem
yields sustainable classroom improvements.
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From a practical and localized perspective,
the implementation of these Western collab-
orative models faces unique structural barriers
when considered within the context of reforming
educational systems, such as that of Ukraine.

In many Eastern European educational
frameworks, school-based occupational therapy
is not yet fully integrated as a standard, inde-
pendent professional role within mainstream
schools. Typically, inclusive school teams in
Ukraine rely on speech-language pathologists,
special educators, and psychologists, while
occupational therapy remains largely confined
to medical and clinical rehabilitation centers.

Consequently, to optimize the practical
value of these international insights, future
research must focus on exploring how the
three-tiered support models [25; 27] and colla-
borative teacher-coaching strategies [31; 33]
can be conceptually and legally adapted to
fit the regulatory standards, staffing capabili-
ties, and socio-economic realities of local in-
clusive schools.

Conclusions

The collaborative professional develop-
ment programs and multi-tiered intervention
models reviewed in this study demonstrate
significant potential for supporting school
communities in fostering the active class-
room participation of all learners, including
those on the autism spectrum. Specialized
occupational therapists are uniquely positioned
to structurally reinforce school teams, offering
evidence-based strategies that bridge the gap
between therapeutic interventions and general
educational practices.

The synthesis of international data indicates
that integrating systematic occupational perfor-
mance coaching for school staff serves as a
powerful catalyst for institutional change,
substantially enhancing teachers' professional
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self-efficacy, reducing workplace stress, and
optimizing inclusive classroom management.

Furthermore, the practical implementation
of a multi-tiered strategy enables occupational
therapists and educators to establish a sus-
tainable, hierarchical framework of support,
prioritizing universal environmental solutions
for the entire student population before deploying
intensive, individualized accommodations.
Given that school-based occupational therapy
is not yet fully institutionalized within the
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of these analyzed models lies in their conceptual
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tional policy-makers and school administra-
tions to optimize interdisciplinary coopera-
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Future research should focus on the empirical
piloting and structural adaptation of these multi-
tiered and coaching approaches to align directly
with the legal, financial, and organizational reali-
ties of reforming inclusive education in Ukraine.
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CIILJIBHUM MMPO®ECIMHUM PO3BUTOK VY HIKLJIBHIN EPTOTEPAIII
JIJIS1 YUHIB I3 AYTU3MOM (OIJISLT JIITEPATYPH)

AKTyaJbHicTh. HaBuaHHs y4HIB 13 po3/1ajJaMi ayTHCTUYHOTO CIIEKTPa B yMOBAaX 3arajibHo-
OCBITHIX KJIaciB Hapa)ka€ MIKiTHHHIA TIEPCOHAI Ha BUCOKI PU3HUKH MTPO(eCciiiHOT0 BUTOPAHHS i
yac MeaaroriyHoro crpecy. ¥ Toi yac sk TpajauiliiHa MIKUJIbHA eproTepanis 30cepeikeHa
MEePEeBAXKHO HA MPSAMUX, IHAUBIAYyadTbHUX IHTEPBEHIISAX 3 YUYHSIMH, Cy4acHI MIKHApPOIHI
JTOCJTIJDKEHHS CBITYATh MPO IHCTUTYIIIHHY 3MiHY NTapaJurMu B O1K CITUIBHOTO KOHCYJIBTYBaHHS,
MYyJIBTUPIBHEBUX CUCTEM MIATPUMKHU Ta MPOQECIiitHOr0 KOYYUHTY 7Sl BUMTEIIIB.

Meta. [Jlocnigutu po3po0iieHi eproTepamneBTaMu MNporpamMu MpogeciiHOro po3BUTKY
Ta HAaBYAHHS MIKITFHOTO MEPCOHATY POOOTI 3 yUHSMH 3 PO3JIaZlaMHi ayTHCTUYHOTO CIIEKTPY.

Martepiaau Ta Mmetoau. JlocaiKeHHs TPOBEICHO 3 BUKOPUCTAHHSAM 010J1I0CEeMaHTUYHOTO
Ta TIOPIBHSUIBHOTO METOJIB, & TaKOXX CHCTEMHOro aHamidy. [lomyk miTeparypHUX mKepern
nposezneHo B PubMed ta Google Scholar 3a nepion 2001-2023 pp. HocnipkeHHsT BUKOHAHO
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SK TIpUBaTHA aKaJeMiyHa iHIIIaTHBa aBTOPiB, 0€3 30BHINIHHLOTO T'PAHTOBOTO (iHAHCYBAHHS
Ta JCP>KaBHOI peecTpallii TeMHu.

Etuka nocaimkenns. s orsiny niteparypu Oyiau BiniOpaHi JOCIHIKEHHS, aBTOPH SKHX
JOTPUMYBAJIUCS O10CTUYHHMX CTAHAPTIB.

Pe3yabTaTi. AHani3 JaHUX BUSBUB KPUTHUYHY TIOTPEOYy B HABUAHHI BUMTENIIB pOOOTI 3 YUHIMH
3 pO3JIaJlaMM ayTUCTUYHOTO CIIEKTPY JJIs BUPOOJICHHS OC3MEUHUX JUIS IIEPCOHAITY TTOBEIIHKOBHX
crpareriid. OIiHIOBaHHS TaKKX MOJIEJICH CBIIYUTH PO MOTPEOy Mepexo 1y BiJl MPsSMOi 1HIUBI-
JyaabHOI JIOTIOMOTH JIO MOJEJEH CIUIBHOTO KOHCYJIbTYBaHHS, IO 3a0e3redyye 3MEHIICHHS
BHT'OPAHHS Ta 130JIA1111 BUNTEIIB, MOKPAIICHHS HaBUaJILHOTO mpoliecy. JlaHi KBa3ieKCIIEpHUMEH-
TalbHUX MIJIOTHUX TMPOEKTIB JEMOHCTPYIOTh, IO KOPOTKOCTPOKOBUMU, CTPYKTYpOBaHUI
KOYYMHT BUKOHAHHS JISUTBHOCTI Y MOEHAHHI 31 CTeliali30BaHUMH MaiicTep-KiiacaMu 3a0e3mneuye
CTaTUCTUYHO 3HAYYIIE MOKPAIIEHHS CIPUIHATTS BUUTEISIMUA CBO€T €(peKTUBHOCTI (3a KpUTEpieEM
Binkokcona Z=3,30; p=0,001) Ta kiiHIKO-0CBITHKOI 3a10BosIeHOCTI (Z—3,31; p=0,001). L1 mani
BaJIIIYIOTh KOYYHHT 5K IIOTY>KHHI MEXaHI3M JUTS I ABUIICHHS npodeciiiHoi caMoedeKTUBHOCTI.

BucHoBkH. BrpoBa/ykeHHS MYJIbTHUPIBHEBUX Ta CHIJBHUX KOYYHMHTOBUX CTpaTeTiit
y HIKUTBHOMY CEPEJIOBHILII CTBOPIOE CTIHKY, 1€papXiuyHy CTPYKTYPY HIATPUMKH, sIKa TPIOPUTEIYE
yHIBEpCaJbHI KOMYHIKaTHUBHI Ta 3aXMCHI pimieHHA. OCKUIBKM IIKUIbHA eproTeparis Iie He
€ IHCTUTYIIIOHATI30BaHOIO B YKPATHCHKIN CHCTEMI OCBITH, MI)XHAPOJHUU JTOCBIJl MOXE OyTH
BUKOPUCTAHUU ISl CTBOPEHHSI MOJIENel KOHIIENTYadbHOI MaciITabOBaHOCTI AJSi MiCLIEBUX
PO3pOOHHKIB OCBITHBOI MOTITHKH 3 METOIO ONTHUMI3aIlli MIKIACIUILTIHAPHOT CIIBITpAIll.

Knrwuogi cnosa: poznaou aymucmudno2o cnekmpa, iHKio3ueHa oceima, WKLIbHA epeomepanis,
KOYYUHE Y4umenis, MylbmupieHesi cucmemu niOmpumKu, npogeciunuil po3sumox.
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®I3UYHA PEABLIITAIIA BIMCHbKOBOCJYKEOBIIIB
3 BOMOBUMU TPABMAMMU: MOJEPHI3ALIA MIAXOIIB
I METOANYHUX PIHNEHDb Y KOHTEKCTI JOBI'OTPUBAJIOT'O
O YHKIIOHAJIBHOI'O BIJHOBJIEHHA (OI'JVIAA JIITEPATYPH)

Jyuenko I.M.Y, Kypuniok C.1.% Koxcemaro T.B.>

YVuisepcumem mumnoi cnpasu ma ¢inancis, Juinpo, Yrpaina
2Kapnamcokuii nayionansnuil ynisepcumem imeni Bacuns Cmeganuxa,
leano-Ppankiscok, Ykpaina
$Yepracoruii nayionanvhuil ynieepcumem imeni boeoana Xmenvnuyvkozo, Yepracu, Yxpaina

AKTYyaJIBHiCTB. B cTaTTi po3rinsaaeTbcs KOMIUIEKCHUN aHaJli3 Cy4acHUX 1 HOBaTOPCHKHX IIIXOMiB
1o ¢izudHOT peabimiTallii BilicbKOBOCITYKOOBIIiB, ITOCTPaXKAATHX YHACTIIOK OOHOBHX i, y KOHTEKCTI
MICIIBOCHHOTO BIJHOBJIEHHS.

Mera. Buznauntu epexTrBHI MeTOIUKH (i3ndHOI peabimiTarii BiicbKOBOCTYK0OBIIIB 13 00HOBUMHU
TpaBMaMH, OLIIHUTH iX MOoTeHUia] A5 (PyHKIIOHAJIBHOTO BiJHOBJICHHS Ta OKPECIUTH HAIPSMHU BIOCKO-
HaJIeHHS peabiTiTaliiHuX mporpaM B YKpaiHi 3 ypaxyBaHHIM MiKHAPOIHOTO JIOCBIiJTY.

Martepiaau Ta MeToau. [{oCiiKeHHs MPOBEACHO 3 BUKOPUCTAHHSAM METOJIB KOHTEHT-aHAIi3y,
MOPIBHSIIBHOTO aHaJIi3y, CTPYKTYPHO-(DYHKITIOHATFHOTO aHallizy HayKoBoi Jiteparypu 3a 2019-2025 pp.,
ToBaHoi B 6asax manmx PubMed, Medline, Web of Science, Scopus, Cochrane Library ta Rehabilitation
Reference Center. [TociikeHHsT BAKOHAHO SIK IPUBATHA iHII[IaTHBA aBTOPiB, 0€3 rPaHTOBO i ITPUMKH
Ta JIep>KaBHOI peecTparlii TeMu.

Etuxa nocaigxenns. B xozni po6otu Oymnu BimiOpaHi TOCIiKEHHS, aBTOPH SKUX JTOTPUMYBAITUCS
STHYHHUX HOPM MPOBE/ICHHS JJOCIi/PKEHb.

Pe3yabTaTu. AHasi3z HayKOBUX MyOJTiKaIlif CBITYUTH PO T, 10 TPUBAJIC 3aCTOCYBAHHS TPAJIULIHHUX
MiAXOAIB 4YacTO NMPHU3BOAMTH IO IMEPEBAHTAXECHb, BHCHAKEHHS aJalTaliiHUX PecypciB, PO3BUTKY
JTUC(YHKIIIOHATIBHOTO TIEPEHATPYKESHHS 1 3aTPUMKH HEHpPOM’sI30BOT'0 BiZHOBJICHHS. Ha 1iboMy TJ1i HOBITHI
TEXHOJIOT1] — KiHe310Tepartist, MeXxaHOTeparlisi, eNeKTPOCTUMYIIALIISL, CECHCOPHE TIepeHaBYaHHsI, OioMeXaHiuHe
MO/IEITIOBAaHHSI, IHTETPaTHBHI MYJIBTUCUCTEMHI ITiAXON — € TIEPCIIEKTHBHUMHU, OJTHAK IXHS €PEKTHBHICTh
3aJIeKUTh BiJ MEepcoHami3alii BTpyuanb. AHani3 gocBiny kpain €Bponericskoro Corozy (€C) i HATO
(Bix auri. NATO — North Atlantic Treaty Organization — Opranizartist ITiBHIYHOATIAHTHYHOTO TOTOBOPY)
CBITYUTH TIPO HEOOXITHICTH IEPEXOTY JIO IHTErPOBAHKX MPOTOKOJIB peadimiTarlil, iKi BpaXOBYIOTh KOMILIEKCH
TpaBM, cuxo(i3ioNoriyHi 3MiHN 1 coLiaTbHI YMHHUKY. Y paMKax JOCIiLKEHHS OyJI0 po3po0iaeHO MOJIEb
KOMILIEKCHOT (i3n4HOT peabiiTalii BilichKOBOCITYKOOBIIIB, sIKa TIOEIHYE Cy4acHi TEXHOJIOT1T BI/IHOBJICHHS,
IHIMBIyalTi3allito Teparii Ta CHCTEMHHUA MiXKBIIOMYMMA iAXI.

BucnoBku. EdextuBHicTs (izuuHoi peadimiTariii BiiiCBKOBOCITYKOOBIIIB i3 O0OHOBUMHU TpaBMamu
BU3HAYAETHCS HE JIMIIe HA0OPOM METOHK, a i SIKICTIO IXHBOI IlepcoHati3allii, 0e3nepepBHICTIO MapIIpyTy
MaIie€HTa, TOCTYIIOM JI0 CYJacHHX TEXHOJOTIH, HasBHICTIO MIATOTOBIEHOT KOMAHIN Ta MIKBIIOMYOIO
KoopauHauiero. [yt YkpaiHy MpiopUTETHUMU € CTaHAAPTH3ALis OLiHIOBaHHSI, PO3BUTOK LEHTPIiB Pi3HOTO
piBHS, iHTErpaLis (i3UnIHOT, ICUXOJIOTTYHOI i COLiaIbHOI MIATPUMKHU Ta CTBOPEHHS PO30PHX KPUTEPIiB
e(hEeKTUBHOCTI MpOTpam.

Kniouoei cnoea: ghynxyionanvha HezanexicHicmy, Helpom 513064 a0anmayis, OUCIAHYIHUL MOHIMOPUHE,
MIHCOUCYUNTITHAPHA KOOPOUHAYIS, 00KA3081 NPOMOKOJIU.

BignosiganbHui asTtop: JlyueHko .M. Corresponding author: Lutsenko .M.
=3 2/4, Byn. Bonoanmmpa BepHaacbkoro, &3 2/4, Volodymyra Vernadskoho str.,
M. [Hinpo, 49000, YkpaiHa. Dnipro, 49000, Ukraine.
E-mail: irinaucf@gmail.com E-mail: irinaucf@gmail.com
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Beryn

Biiinu Ta Benuki 30poiiHi KOH(IIIKTH BILIH-
BalOTh HE TUIBKU Ha BIHCHKOBOCTYKOOBIIIB,
o 0epyTh Oe3mocepeaHIO y4acTh y 005X 1
OTPUMYIOTH (hi3uuHi mopanenus [1; 2]. Pos-
ropHyTa BiliHa B YKpaiHi Mpu3Bea 10 3Ha4-
HOTI'0 30UIbIIIEHHS KiIbKOCTI BIICHKOBHUX, SIKi
3a3HaJM TTOPAHEHb PI3HOTO CTYMEHS TSHKKOCTI,
30KpeMa CeplO3HUX TPaBM OIOPHO-PYXOBOTO
armapary, 4epernHO-MO3KOBUX TPaBM, BHOY-
XOBHX TPaBM Ta OCKOJIKOBUX TTOPaHEHb. IXHi
HACITIJIKM BUXOJISITh JTAJICKO 32 PAMKU OOHOBHX
JIiH 1 CTOCYIOThCS, CepeJI I1HIIOro, ciMel
BiliCHKOBHX 1 IIUBIIBHOTO HACEJICHHSI.

[TopaHneHHs YU TpaBMH, OTPUMAHI ITiT 4ac
0O0MOBUX BHXOJIIB, 4acTO € MOMITHIMH [3; 4].
AJte KpiM HHX, € TAKOXK IPUXOBaHI TICUXOJIOTTUHI
«paHU», SIK1 MOXKYTh HMPOSIBISTHCS Uepe3
NeSIKUI Yac Ticiisi TOBEPHEHHS Ha JI0JIOMY.
[Ticns 3aKiHUEHHS BIHH 111 TPOOIEMH 3 4aCOM
3aroCTPIOIOTHCS, 3POCTAE YACTKA BETEPaAHiB,
10 TOTPEOYIOTH OCTYT, SIKi BKIIIOYAIOTh HE
TUTBKH JIIKYBaHHS, a i MIATPUMKY, aIarTaIliio
Ta BIJHOBJICHHS TOBCSKICHHUX HABUYOK.
3apyOiKHI JTOCHTIKSHHS CBiT4aTh, 10 T00Y-
JIOBA JII€BOT CUCTEMH COLIIATbHO-TICHXOJIOTTYHOT
peaduTiTaIi MOYKE 3HAYHO TIOKPAIIUTHU SIKICTh
JKUTTS BETEPaHiB, 3HU3UTH PIBEHb TPUBOTHU
i gemnpecii, 3a0€3MeYNTH eMOIIIHY CTa011b-
HICTh Ta CIPHATH YCIIIIHIN IHTETparii B CycCITi-
a6cTBO [5]. OmHak y 6arathox KpaiHax, 30K-
pema i B YkpaiHi, Opakye CTaHIapTH30BaHUX
MTPOTOKOJIIB, YITKO PO3POOICHMX METOIUK Ta
JOCTaTHBOI KUJTBKOCTI KBami(hikoBaHUX peadi-
mTaniiaux 1eHTpiB. Lle 3yMoBmroe motpedy
PETENBHOTO JOCHIHKEHHS ICHYIOUHX TPAKTHK,
BUSBIICHHS €()CKTUBHUX BH/IIB IICHXOJIOTTYHOL
MIITPUMKH Ta pO3pOOKH aJIeKBaTHOI MOJCITI
¢biznynoi peabimiTamii [6].

VY 1bOMY KOHTEKCTI 3MIIY€EThCS aKICHT
Ha Mpo0JIeMH yYaCHUKIB OOHOBUX MiH TICIIsI

MMOBEPHEHHS 3 (POHTY, a TAKOXXK Ha BU3HA-
YEeHHI HAITPSIMKIB 1 3aC001B, 110 3a0€3MeUyI0Th
iXHe yCITIHe BiTHOBICHH. MeTtomuku (izuy-
HOI peabinirtarii, po3po0ieHi y MUpHUH Yac,
BHUSIBIJIACS HE 30BCIM IPUIATHUMH IS KOM-
IJIEKCHOT TOTIOMOTY TOPaHEHHM, K1 IOTpe-
OYIOTh IHTETPOBAHOTO MMiXOY, IO TOETHYE
¢bi1314Hy, TICUXOJIOTIYHY Ta COLaJIbHY peiH-
terpartito [7; 8].

PeanpHi yMOBHU cBiIUaTh MPO PO3MOPOIIIE-
HICTh y 3aCTOCYBaHHI peaOUTiTalliiHIX 3aX0/IIB,
HecTauy aJIeKBaTHUX MPOrpaM, pO3paxoBaHUX
Ha crienu(piky BIHCHKOBUX TPaBM, a TaKOXK
HEIOCTATHIO JIOCTYIHICTh MYJIbTUIUCIIUILTI-
HapHUX KOMaH]I. Y MiCIIIBOEHHHI Tepio IIpo-
OremMa cTae 111e aKTyallbHIIIO, aJIXKe 3pOCTae
rorpeda y TIOBroTpUBaIii, 1HIUBI TyaTi30BaHIi
Ta (YHKIIOHAILHO CIIPSIMOBaHii peabimiTartii,
sika O Crpusijia TOBEPHECHHIO BIHCHKOBHUX JI0
MaKCHUMAaIIbHO MOYJIMBOT aKTUBHOCTI Ta sIKiC-
noro xwutts [1; 3]. B Takiii cutyariii nmocrae
3aB/IaHHsI KPUTUYHO OI[IHUTH CYYacHI MiAXOAN
10 (pizuuHO1 peadimiTallli, IPUCTOCYBATH 1X
1o cnenupika 00HOBUX TpaBM Ta pO3POOUTH
HOBI, HAYKOBO OOIPYHTOBaHI METOJIUKH, 5Kl
0 BiAMOBigaM MOTpedaM MIUPOKOT Ta Pi3HO-
piaHoi rpymu Berepanis [6]. OcobauBO Baxk-
JUBUM € BIOCKOHAJICHHS CY4acCHHMX TEXHO-
JIOT1, yHI(iKaIis TpoIeayp Ta BpaXyBaHHS
NICUXO(]I310JIONTYHIX OCOOIMBOCTEN BIHCHKOBUX
y mportieci ix BigHOBieHHS. [le oOymoBiroe
noTpedy MomyKy eQeKTUBHUX, THYYKUX Ta
a/JlarTOBaHUX MoJienel peabinitamii y micus-
BOEHHUU TIEPiOJI.

CrorojHi peadiiTamis BINChKOBUX ITICIIS
BIHI HOCUTH KOMITJIEKCHHI XapakTep 1 BKITF0Yae
BIAHOBJICHHS K (PI3MYHOTO, TAK 1 IICHUXOJIO-
Ti9HOTO 370pOB's. 30kpema, SAxumens B.M.
ta iH. (2023) [1] HAaroa0mIyOTh, 0 HaJaHHS
SIKICHOT TICUXOJIOTIYHOT JIOTIOMOTH Ta pealdi-
Jitamii BIHCHKOBOCIY)XKOOBIISIM € OJIHUM 13
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BaYKJIMBUX ACIEKTIB HAlIOHAILHOI Oe3IeKu
Ta CIIPHUSIE HE TUIBKU BIJHOBIJICHHIO 3I0POB'S,
a i1 eekTHBHIN comianbHiN amanrarii. [1{omo
¢izuunoro BigHoBneHHS, Jyipb 1. [2] posrs-
JIa€ TUTaHHS PO3BUTKY (DI3UYHOT KYJIBTYPH 1
CIIOPTY B JICPYKABHOMY YIIPABIIIHHI Ta aKIIEHTYE
yBary Ha rmotpe0i KOMIIJIEKCHOTO TiIX0Ty Ta
BIIPOBA/DKEHHI CYJaCHUX METOJIMK Y JICPIKaBHY
cucreMy peabimirarii. Takoxx MenbHIKOB A.
Ta iH. [3] BUCBITIIOIOTH CydacHi BUIH peadi-
mitamii aJis BIACBKOBHX, SIKI MOCTPaKIaau
BHACJIJIOK BIiHU, Cepell IKUX KiHe310Teparris,
MeXaHOTeparris Ta MCcuxo]i3ioioriyHe BiTHOB-
JICHHSI, IO JAF0Th 3MOTY MOKPAIIUTH (PYHK-
1IOHAJIBHI MOKIIMBOCTI nartieHTiB. IIpo mpa-
BOBI aCIICKTH peadiaiTallii BiIiChKOBUX ITHIIIC
Tepemenpkuii B.1. [4], Harosomryrouu Ha TOMY,
M0 3aXKCT TPaB CIOKMBAYIB MEANYHUX TTOCITYT
noTpeOye YiTKO BU3HAYCHUX MEXaHI3MIB Ta
KOHTpOJIIO 3a iX BuKOHaHHsAM. Illokin P. Ta
benentok XK. [5] nocmimkyBanu 3apyoixKHuii
JIOCBIJ YIIPaBIiHHS (BI3UYHOI0 KYIBTYPOIO 1
CITOPTOM, ITI0 JI03BOJISIE BUKOPUCTOBYBATH MiXK-
HapOJIHI PAKTUKH VIS afanTarlii B YKpaiHi.

Bantsau B.O. ta Crisak JI.B. [6] po3riist-
Jnani e(eKTHUBHICTh KOMIUIEKCHUX METO/IIB
¢bi3uuHOi peabimitamii A7 MOCTpaKIATHX Y
POCIMCHKO-YKpATHCHKIN BiMHI, Cepel SIKUX
AKTUBHO-TIACHBHI BIPABH, ENIEKTPOCTUMYJISIIIS,
ceHcopHe repeHapyanns. Martsetiko O. Ta iH. [7]
3aMpONOHYBAIM KOHKPETHI BIPaBU JAJIS Bifl-
HOBJICHHSI YKUTTEIISIIBHOCTI BIHCHKOBOCITY K-
OOBIIIB MiCIIS TPaBM I'OJIOBHOTO MO3KY, IO €
BKJIMBUM IS pealimiTalii BiiCbKOBHUX, SIKi
oTpuMaiu 00oBI mopaHeHHs1. Tak, HaHOLIbITY
YacTKy cepesi O0MOBUX TIOPAaHEHD CTAHOBIISTH
TpaBMu (10 75 % BUMAKIB), IO CPUYMHEHI
BHOYXOBHMH MPHCTPOSIMHU. 3a3BU4Yail Taki
MOpPaHEHHS XapaKTePU3yIOTHCS HAJICKITATHOIO
JIOKAJTI3aIli €10, BpaXkKalOTh ITIePEeBaXKHO HIDKHI
KIHIIIBKM Ta 4aCTO MAlOTh 3HA4YHI QYyHKIIO-
HaJIbHI TTOPYIIICHHS.

OTHYM 13 HAYACTIIIMX YCKIIQTHEHb € HeHpo-
Tarisi meprugepuIHIX HePBIB — YPOKSHHS OHOTO
Y1 KUThKOX HEPBIB, CIIPUUMHEHE TPABMATUYHUM
TIOIIKO/DKEHHSIM: TXHIM CTUCHEHHSM, PO34aB-
JICHHSIM, YaCTKOBUM a00 TMOBHUM PO3Pi30M.
CumnToMu HelponaTii 3aJ1e)aTh Bl CTYIICHS
ypaxeHHs (HEHpompakcisi, aKCOHOTME3HC,

HEHPOTME3HUC), BiJl BUYy YPaKCHOTO HEpBa
(CITHMYHOT0, BEJIMKOTOMIJIKOBOI'O Ta MaJo-
TOMIJIKOBOT'0) Ta BiJl BOJIOKOH, IO CKJIaJIal0Th
HEPB — MOTOPHUX, CCHCOPHUX, BEr€TATUBHHUX
a00 X o€ THAHHS.

[Ipo xomriekcHUH miaxin y peabimiTarmii
BIliCbKOBHX 3raayroTh i CiiyxeHchka P. ta in. [8],
JIe KIIFOUYOBUMH eJIeMeHTaMH (i3udHOi peadi-
JITalii € BiIHOBJICHHS PYXOBOi aKTUBHOCTI Ta
coliasibHa aanrariis. Huai B peabimitamiiaiin
MIPAKTHUIII JJ1s1 BIAHOBJICHHS (DYHKITIH 1 Tpodhi-
JIAKTUKA YCKJIAJHEHb MIMPOKO 3aCTOCOBYIOThH
pi3HI MeToM (PI3UYHOI Tepalrtii: KIHe310Tepartito
(macuBHI, AKTUBHO-TIACHBHI T4 aKTUBHI BIIPABH),
MEXaHOTEPAIito, eJICKTPOCTUMYJISLIIFO, CCHCOPHE
IepeHaBYaHHs Ta KPOC-MOJAJIbHI CTpaTerii.
Kosken 13 mux mMeromniB Mae crierudiuae GyHK-
IIOHATLHE 3aBJIAHHS, )T X TIOETHAHHS 3HAYHO
MiBHIIYE MAHCH HA TIOBHE BIJIHOBJICHHS
PYXOBHX, CEHCOPHUX 1 BET€TaTUBHUX (YHKIIIH
y Mali€HTIB.

[IeBHUM HAIIPSIMKOM MEPCIEKTUBHHUX
JIOCITIKEHB € OpraHizallisi KOMILICKCHOI peali-
JITAIIMHOT JOTIOMOTH BiliCEKOBOCTYKOOBIISIM
13 TPABMAaTUYHUM YPaXKSHHSIM ITepr(pepuIHIX
HEpPBIB HIDKHIX KIHI[IBOK BHACIIIOK BUOYXY,
a TaKOXK KJIacH(ikallis TaKuX MAaIliEHTIB 3T1IHO
3 MixxHapoaHoo Kiacudikaii€ero GyHKIIIOHY-
BaHHS1, 0OMEKEHb YKUTTEIISUTLHOCTI Ta 37I0pOB’ s
(MK®). IMucapens K. Ta Kamuina 1. [9] pos-
TISHYNH crierindiky peaduiTaiiitHuX 3aX0/1iB
JUTST BIICBKOBOCITY>KOOBIIIB 13 TpaBMaMH BEPXHIX
KIHITIBOK, T IKPECTUBIITN HEOOXIIHICTh 1H MBI~
JyaJIbHUX ITPOrpaM Ta BAKOPHCTAHHS CyJacHUX
TexHounorii. L{e racts 3Mory po3poOuTH HTHOBI,
repcoHi(iKoBaH1 TIaHW peadlmiTallii, miIBr-
IUTH €(PEKTHBHICTH PeadLIITAIIHHUX 3aX0/IiB
Ta CKOPOTHTH Yac IMOBEPHEHHS JIO TIOBHOITIH-
HOTO JKUTTS Ta CIyX0r. MbKHApOIHI CUCTEMU
MEAMYHOI pealdiTiTamii iHBaIiIIB y TPOBIIHAX
kpainax €C i HATO ommcyrots O3ephiok H.B.
Ta i. [10] HaromomyrYH, 110 KIFOYOBUMU €
0araTOKOMITOHEHTHHUH MiJIXij, OaraTopiBHEBa
CHCTEeMa IIEHTPIB Ta BKIIOYCHHS MCcUXodizio-
JIOTTYHOI TATPUMKH Y TIPOrPaMH peadiTiTartii.
PobGincon J1.b. Ta in. [11] y cBoeMy orvisizi akiieH-
TYFOTb yBary Ha BOKJIMBOCTI BPaXyBaHHsI TOCBITY
TpaBMaTH3arii y (hi3ndHii OCBITI Ta peaduTiTarii
1151 ehEKTUBHOI a/TarITAllil AITIEHTIB MMiCIIS TPABM.
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Orysin mitepaTypy CBUTYMTH TIPO HEOOXi-
HICTb TO€HAHHS (DI3MYHOI Ta IICHXOJIOTTYHOT
pealuiTarii, IHAMBITyaTi3allii mporpam BiJHOB-
JICHHSI, @ TAaKO)K BUKOPHCTaHHS MIKHAPOJIHOTO
JIOCBIY Ui IMiABUIICHHS €(EKTHUBHOCTI
peaOiniTanii BiiiCbKOBOCITY>KOOBIIB B YKpaiHi.

MeTo10 TOCTIDKEHHSI — BU3HAYUTH €(eK-
TUBHI METOJMKYU (Pi3WYHOI peadimiTarii Biii-
CBKOBOCITY>KOOBIIIB 13 00MOBHMMH TpaBMaMH,
OLIIHUTH IXHI{ MOTEHIia U PYHKIIOHATb-
HOTO BIJTHOBJICHHSI Ta OKPECIHMTH HAINPSIMHU
BJIOCKOHAJICHHS peabiTiTaliiHuX porpam B
VYkpaiHi 3 ypaxyBaHHSIM MDKHAPOHOTO JIOCBITY.

Martepiaau Ta MeToaH

YV po6OTi BUKOHAHO CTPYKTYPOBaHHH Hapa-
TUBHUU orJsi Jiteparypu 3a 2019-2025 pp.
[MTomyk nposogunu y PubMed/MEDLINE,
Web of Science, Scopus, Cochrane Library,
Rehabilitation Reference Center ta ykpain-
ChKHX (haXOBUX BHJIAHHSX. Y POOOTI 3aCTOCY-
BaJIM METOIM KOHTCHT-aHAI3Y, MIOPIBHJIBHOTO
aHaJT3y Ta CTPYKTYPHO-()YHKITIOHATBHOTO aHa-
T3y, 110 MPUTaMaHHI HAYKOBUM JOCITIKCHHSIM.
V mpoMy J0oCITipKEeHH] pO3IIISIAIN CTATTi, TPH-
cBstueH1 (h13UUHIN Ta MyIBTUAUCIUILTIHAPHIT
peabuiTamnii BIHCHbKOBOCTYKO0O0BIIIB 13 00#0-
BHMH TpaBMaMH. BUKOpHCTaHO Taki pecypcH,
SIK MDKHApPOJHI TTOCTAHOBH, KIIHIYHI PEKO-
MEH/IaIlii, paHJI0Mi30BaHi KOHTPOJIbOBaHI JI0C-
JIDKEHHS, CUCTEMAaTHYHI OTJIIIM Ta MeETa-
aHaii3u. Takox B34TO 10 yBard HOpMaTUBHI
nokymeHTd HATO Ta ykpaiHCbKi cTaHIapTH
MeMIHOI peabiiTartii. KoHTeHT-aHami3 BKIIFOUaB
CHCTEMAaTUYHE BUBUCHHS JHKEPEI 11010 XapaK-
TEPUCTHK BUOIPKU (BIMICHKOBI, THUI TpPaBM,
TSDKKICTH TIOPYIIICHB), BUJIIB peadimiTariitHIx
BTpy4aHb ((pi3uyHa Teparmis, eproreparnis,
MIPOTE3yBaHHs, peaOuTiTamis Iicias MIHHO-
BUOYXOBUX TpaBM, HelpopealuriTaiis, Teje-
peabiiTartis), CTpyKTypH Iporpam (TpHUBaJIiCTh,
€TaIHICTh, MYJIbTUAMCIUILTIHAPHICTD, 1HTEH-
CHBHICTh) Ta PE3YJILTaTIB BIAHOBIICHHS (TIOKpa-
IICHHS MOTOPHMKH, 3MEHIICHHS OO0JIbOBOTO
CHHJIPOMY, BITHOBJICHHS (YHKIIIH, pIBEHb
HE3JICKHOCTI, SKICTh KUTTS). [opiBHIHHMI
aHaJi3 3aCTOCOBYBAJIM JUIsl BHSBJICHHS Bij-
MIHHOCTEHN 1 MOMIOHOCTEH MiX CHUCTEMAMU
peadimitanii kpain HATO Tta Ykpainu 3 ypaxy-
BaHHSM CTaHJIAPTIB, PECYPCHOTO 3a0€3MEeUCHHS,

MPOTOKOJIIB Ta OpraHi3amiiHUX MOJEIEH.
CtpykTypHO-()yHKIIOHAILHUI aHai3 1aB
MOXJTUBICTh BU3HAYUTH KJTFOYOB1 KOMIOHEHTH
edeKTUBHUX MoOjelell pealbimitariii Ta oIri-
HUTH MOJKJIMBICTD Q/IalTallii MPOTOKOJIIB JI0
YKpaiHCHKUX YMOB Yy HICJIIBOEHHUH TEPioI.

[lepBunHMIA TomTyK 1aB 146 3anmcis; mics
YCYHEHHS IOBTOpIB 3anumeHo 93; micis
neperiasay Ha3B 1 aHoTamii Bigiopano 38;
TTICIISt TOBHOTEKCTOBOI OLIIHKH JI0 (PIHATTBHOTO
aHami3y BkiroueHo 20 mxeper.

Kpurepisimu BKITIOYCHHS OyIi: ITyOJTiKarii
YKpaiHChKOIO a00 aHTIHCHKOI0 MOBaMHM; JIOC-
JIJDKCHHS, OIVISIAM, KIIIHIYHI peKOMEH/1allii a0o
HOPMAaTUBHO-METOANYHI JOKYMEHTH OO0
(b13U9HOT, MYJIBTUAUCIUILTIHAPHOT UM U~
pOBO MiATpUMaHOI peadimiTaiii JOpOCINX
MAIi€HTIB 13 00HOBUMU 200 TPaBMATHIHUMU
YIIKO/PKEHHSIMU; HAsBHICTh OMUCY BTPYYaHb,
€TarHOCTI, OIIIHKK (DYHKIIOHATBHOTO PE3YIIb-
Tary a0o oprasizamiiiHoi mojeni. Bukiroua-
JIMCSl HepelleH30BaHl MaTepiaan 0e3 MOBHOTO
TEKCTy, MyOJiKaii 06e3 OmUCy METOIIUKH,
JoKepena 3 1yOI»0BaHMMH JaHHUMH Ta POOOTH,
[0 HE CTOCYBAJIUCS AOPOCTUX MAII€HTIB 13
TpaBMaTHYHUMU YITKOKCHHSIMHU.

Vi mxepena Oyiio CHCTEMaTH30BaHO JIS
MOPIBHSHHS KJIIFOYOBHUX MapaMeTpiB, MPOBe-
JICHO KUTBKICHY Ta SIKICHY OIIIHKY 3MICTY,
BH3HAYCHO YaCTOTY 3TayBaHHS KIFOYOBHX
MOHSATH 1 B32a€MO3B’I3KH Mi’K TUTIOM TPAaBMHU
Ta e(DEKTUBHICTIO METOMIB. Takui TiaXifg
JI03BOJIMB CUCTEMATU3yBaTH HAsBHI HAYKOBI1
JlaHl, BHOKPEMUTH €(PEKTHBHI MI>XHAPOIHI
MIPAKTUKH, BUSBUTH MPOTATUHU Y BITYM3HSHIN
CHICTEMI Ta BH3HAYUTHU MEPCTIEKTHUBHI HAITPSIMA
amanrarii peaOuTiTalifHIX METOUK Y TTiCIIS-
BOEHHHUH TIEPIO/I.

ETnka nociaigsxkenns

Jlnst oryisimy BimiOpaHo JpKepesa, aBTOpU
SIKUX JOTPUMYBAIHCS ETHYHUX HOPM IIPOBE-
JICHHSI TIOCITiIKEeHb.

PesyabTaTn

[Tutanns opranizaitii Ta yrpasaiHHS MPo-
rpamMamu aganTuBHOI (isuuHoi KynbTypu (ADK)
JUTS1 BINCBKOBOCITYKOOBIIIB 13 PI3HUMHU TPaB-
MaMU Ta TOPaHEHHSIMH MOTPEOYIOThH Mepe-
OCMHUCJICHHS 1 PEKOHCTPYKIIl HasSBHUX MiJ-
XOMIB 3 ypaxXyBaHHSM MDKHApPOIHOIO JIOCBITY
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Ta BITYM3HSIHUX peaslid. AHami3 CydyacHUX
moneneit [1; 3; 4] cBimuuTh, MO ePeKTUBHA
cUCTeMa YIIpaBJIiHHS peaduTiTaliiHIMU TPO-
rpaMaMi Mae OyAyBaTHCS Ha TPbOX B3a€EMO-
MOB’SI3aHUX PIBHIX: OpraHi3aliifHO-yIpas-
JHCBKOMY, KJTIHIKO-METOJIMYHOMY Ta TEXHO-
noriunomy. Ha oprasnizamiifHoMy piBHI IIeHTpa-
JBHAM € CTBOPEHHS MYJIBTUIMCIUILTIHAPHOTO
KOOPJMHAIIIHOTO OpraHy, SIKUi 00’ €IHy€E
mMennyHuX (axiBiis, TpeHepis i3 ADK, ncu-
XOJIOTIB Ta COLIATBHUX MpariBHUKIB. J[ocBi
kpain HATO [9; 11] noka3ye epekTHBHICTD
MOZIEN LIEHTPaTi30BaHOTO YIIPABIIHHS PECYp-
CaMH TIpH JIEIEHTPATI30BaHOMY HaJaHHi TOC-
JIYT, 110 TO3BOJISIE€ BPAXOBYBATU PETIOHANBHI
0COOIMBOCTI Ta TOTPEOH MAIIEHTIB.

AHai3 BimiOpaHux JKEpes MoKas3as, 1110
¢iznuna peadimiTaris BiiiCbKOBOCITY>KOOBIIIB
13 OOMOBUMHU TpaBMaMHU Ma€ PO3TIIAIATHCS
SIK TIOCTAITHUH MPOIIEC, Y IKOMY paHHS (DyHK-

IIOHAJIbHA OIlIHKA MOEIHYETHCS 3 1HIUBITY-
QIBHUM TUTAHYBAaHHSM, KOHTPOJIEM HaBaHTa-
YKCHHSI, BIJTHOBJICHHSIM PyXOBHUX 1 CEHCOPHHX
(GyHKLINA, TPOTE3yBaHHSAM, MCUXOJIOTIYHOIO
M ITPUMKOIO Ta COIIaJIbHOI0 PEIHTETPaIli€l0
[6; 9; 12—16]. HaiiGib11 OCIiI0BHO B JTiTE-
paTypi OnMcaHi YOTHUPH HANPSIMU: BiJTHOB-
JICHHS TICII aMITyTalii 1 TpaBM KiHI[IBOK,
HelpopeaOLTiTallis MiC/Is YepenHO-MO3KOBHX
TpaBM, JIONIOMOTa TIPpY TIepr(epUIHIX HEUPO-
TaTisAX 1 JOBTOTPUBAIHMK CYIPOBIJI MAII€EHTIB
13 XpoHiuHKUM O0J1eM. Y IMX HaNpsMax KI04o-
BUMH € HE OKPEMI METOJIUKH, a TXHS y3roJDKe-
HICTh 13 (QYHKI[IOHATBHOIO HIJUTIO TAIli€HTA,
pIBHEM HE3aJICKHOCTI, O0JILOBUM CHHIPOMOM,
MCUXOEMOIIHHUM CTAHOM 1 JOCTYIHICTIO
peabinmiTaliiHUX pecypciB.

Y3arajbHEHHS KITFOUYOBHUX aCIICKTiB CHCTEM
MeJIMYHOI pealiniTanii BilicbKOBOCTY>KOOBIIiB
Vipainu Ta kpain HATO nipescrasieHo y mabmuyi.

Tabnuys. [opiensnns cucmem meduunol peabinimayii siticbkosociyscoosyie Yrpainu ma kpain HATO

" L . OOMexxeHHS A1 afanTamnii B
Kpaina Oprani3aiiifHuii akIeHT Ki110490Bi KOMIOHEHTH .
Ykpaini
Cucrema akTHBHO (popMy€eThCS; ®izuyHa Teparis, HepiBHuii goctym
Vkpaina noTpiOHa cTabinbHa KOOPAMHALIS | aJanTHBHA Qi3UYHA KyIbTypa, 110 00IagHaHHS, Ae(iuuT
Mixk MO3, MiHCOLITOJIITHKH, MPOTE3yBaHHS, (haxiBIliB, BiICYTHICTh €UHOTO
BETEPAaHCHKUMH CTPYKTYPaMU MICHXOJIOTIYHA JIOTIOMOTa, MapupyTy Ta yHi)ikoBaHHUX
Ta IeHTpaMu (Bi3M4HOT KyJIbTYPH. COLLiJIbHUI CYIIPOBIJ. KpUTepiiB eeKTHBHOCTI.
Pannst ominka nmotpeo, MocTaHOBKA ®di3ndHa, ICHXOJIOTiYHA Pusnk xoHIEHTpAIIi] pecypci
Bemmka (YHKIIIOHABHUX HTEH, 1 KOTHITHBHA peadiiTaris, Y BEJIMKHX EHTPAX 1 CKIAIHICTh
Bpuranis IUIAHYBaHHS BUITUCKH Ta y4acTb ciM’1, opranizamis TIOBHOT'O MEPEHECEHHS MOJIei
KOOP/IMHAITiS IOTIOMOTH B TPOMA/TI. JIOTIOMOTM ITiCJISL BUITUCKU. 0e3 CTaIoi JIOKATbHOT MEPEeXi.
VA/DoD-mapuipytu Ipore3Ha miAroToBKa, Bucoxa
CIIA VTS TIALIIEHTIB KOHTPOJIb 00JTIO, PECYpPCOMICTKICTh MOIEITI
Hicis aMIyTarii OIliHKA JOMAIITHBOTO CEPEIOBHIIIA, Ta norpeda
i3 poOOTOIO crieniani3oBaHol MICUXOCOLIAIbHIN CYIPOBI, y cliemiaai3oBaHUX KOMaHIax
KOMaH[IH. JTIOBFOTPHBAJIE CITOCTEPEIKEHHS. i TEXHOJIOTi4HiH 0a3i.
Berepancbki nporpamu ®di3nyHa Teparris, TepuropiaibHa BiAJaNCHICT
Kanana 3 aKLIEHTOM Ha JIOCTYIHICTh eproTepartis, YaCTHHU MAIEHTIB 1 moTpeda
JIOIIOMOTH, JIOTIOMOTY B TpOMati TICHXOJIOTIYHA MiATPUMKA, B PO3BHHEHUX U(PPOBUX
Ta MiATPUMKY B perioHax. JMCTaHLIHHMI CYynpOBiA. KaHajax JOIMOMOTH.
[Toennanus aMOynaTopHOro, MyabTHIHNCHHUIUTIHAPHI KIHIKH, [Totpeba y 3HAUHOMY
Himeuunna CTaIiOHApPHOTO Ta CAHATOPHOTO CTaHJapTH30BaHA OI[iHKA (hiHaHCYBaHHI Ta BUCOKIH
€TamiB i3 iTKOIO (byHKUiH, TOBroTpUBae IIITBHOCTI peabinmiTariiHol
(YHKIIIOHATBHOIO OIIHKOIO. CIIOCTEPEIKEHHSL. IHPACTPYKTYPH.
[Mpodeciitna, TepaneBTHYHA CrauionapHa, amOynaTopHa 3aJeXHICTh pe3yabTaTy
IMonkima Ta coliajbHa peiHTerparis { JOMaIlIHs 0TIoMora, BiJl IOCTYIIHOCTI
3 BUKOPUCTAHHIM MEPEKi coliajabpHa ajanraiis, JIOKAJTBbHUX IICHTPIB
LICHTPIB JUIs BIHCHKOBHX. npodeciliHe BiTHOBJICHHSL. i MDXKBiJJOMYOi B3aeMOIil.
BiiicbkoBa MeuyHa cityx6a (SSA) MounitopuHr ¢iznaHOrO OOMexeHa IHTeTparist OKpeMIX
ODpanis 3/1IHCHIOE MEIUKO-COIiaTbHUHA 1 TICHXIYHOTO CTaHy, mpodeciifHa | piBHIB JOMOMOTH Ta BUCOKa POJb
CYIIPOBIJI BiICHKOBHX 1 BETEpaHiB. Ta COIliaJbHA MiATPHMKA. JIep>KaBHOTO PETYIIOBAHHS.
Hpumimxku:

NATO — North Atlantic Treaty Organization, Oprasizaris [TiBHIYHOATIAHTHYHOTO JOTOBOPY;
VA/DoD - Department of Veterans Affairs / Department of Defense, MinictepcTBo y cripaBax BeTepaHiB /

MinicrepctBo o6oponu CIIA;

SSA — Service de Santé des Armées, BilicbkoBa MeauuHa Cayx6a Opaniii.
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[TopiBHSHHSI CBITYUTH, IO B YKpaiHi BXKE
chOpMOBaHO OKpEMi €JIEMEHTH Cy4acHOI peali-
JHTAIIHOT JOTTOMOT Y, O/THAK TXHS €)EKTUBHICTH
00MEIKYETBCS HEPIBHUM JIOCTYIIOM JIO MYJIbTH-
JUCIUTUTIHAPHUX KOMaH]I, HECTauero yHi(iKo-
BAHOTO MApIIPYTY MAaIli€eHTa Ta parMeHTapHIM
BUKOPHUCTAHHAM IHU(DPOBOIO MOHITOPHHTY.

VY Benukiit bpuranii peabimitariis micius
TPaBMaTHYHUX YIIKO/DKCHb BUOYIOBYETHCS
HABKOJIO PaHHbOI OLIIHKH IOTPEO, TOCTAHOBKHU
(YHKITIOHAILHUX ITUTEH, TTAaHYBAHHS BUTTCKH
Ta KOOpAMHAIIii JormoMOoTH B rpomai [14].
VY CHIA mpakruuni pekomenaarii VA/DoD
(Department of Veterans Affairs / Department
of Defense — MiHicTepcTBO y cripaBax BeTe-
paniB / MinictepctBo oboponn CIHA) st
TMAII€HTIB 3 aMITYTaIliIMH HUXKHIX 1 BEpXHIX
KIHI[IBOK HAroJIOIIyIOTh Ha poOOTI Crieliai-
30BaHOi KOMaH/IH, OLIHII MPOTE3HOI IMpUaT-
HOCTI, ITATOTOBII JOMAIITHHOTO CEePEIOBHIIIA,
KOHTPOJI1 00JI0, TICMXOCOITIATbHUX YMHHUKAX
1 IOBroTpuBajoMy crocrepexenHi [15; 16].
Kanama, Himeuunna, [Tonpma ta ®paniis
JIEMOHCTPYIOTh Pi3HI MOJiei (hiIHAHCYBaHHS
1 Ha/IaHHS TIOCITYT, OJTHAK CITLIBHOK 03HAKOIO
€ TIOETHAHHS MEIUYHOTO, (PYHKIIIOHATIHHOTO,
MICUXOJIOTIYHOTO Ta COIIaIbHOTO KOMIIO-
HentiB [10]. {ns Ykpainu peneBaHTHUM € HE
MEXaHIYHE ITePEHEeCCHHS UX MOJICIICH, a ajiar-
TaIlisl IXHIX MPUHIIMITIB; MapIIPyTU3aLlii, MIK-
BIZIOMYOi KOOP/IMHAIII1, €TalTHOCTI, CTAaHIapTH-
30BaHOI OIIHKY Ta O€3MepepBHOCTI CYIPOBO/LY.

Kniniko-MeToquuHuii piBeHb peabimiTartii
Ma€ CIHpaTrcs Ha 0araTopiBHEBY JIIarHOCTHKY,
I10 BKITIOYA€E OLIHKY (DYHKIIIOHAIBHOTO CTaHy
3a mkanamu FIM (Functional Independence
Measure — mkara QyHKIIIOHATBHOT He3aIexK-
Hocti) 1 Barthel, mcuxodiszionoriune Tecty-
BaHHS ISl BUSBJICHHS ITOCTTPaBMaTHYHOTO
CTPECOBOIO PO3JIaay, IeHpecii Ta TPUBOXKHOCTI,
aHaJi3 COIllaIbHUX MOTPeO 1 BU3HAYCHHS
oOMmexeHb akTuBHOCTI Bimmosiguo no ICF
(International Classification of Functioning,
Disability and Health — Mixkxaaposa kiacu-
dikaris (GyHKIIOHYBaHHS, OOMEXEHb JKUTTE-
JUSUTBHOCTI Ta 3710poB’°s). JIMHaMIYHIIT KOHTPOITH
ROM (Range Of Motion — ammiiTyia pyxiB)
i MMT (Manual Muscle Testing — manyasHe
M’5130B€ TECTYBAHHS) Ja€ 3MOT'Y KOPUTYBaTH

MIPOTOKOJTH MPOIPIOLIENITUBHOT HEUPOM SI30BOT
dacuitanii, KiHe3ioTeparii, €IeKTPOCTUMY-
JISILIIT Ta CEHCOPHOTO NIEpeHaBYaHHS.

TexHoMOTiYHMIA piBEHHh BKIIFOUAE Teepea-
OuTITALlifO, TUCTAHIIIMHUI MOHITOPHUHT aKTHB-
HocTi, HocuMmi (wearable) mpuctpoi, BipTya-
JIbHY pEeaJIbHICTh 1 TUPOBI TIaTHOPMH IS
KOHTPOJIIO HaBaHTaxeHHs. J[aHi cydacHHX
OTJISIZIIB CB1AYATh, IO TeJepeadiuiTalis Ipu
M’SI30BO-CKEJICTHUX MOPYIICHHSIX MOXKe OyTH
0e3MeyHOI0 Ta €PEKTHUBHOIO (POPMOIO CYIIPO-
BOJ1Y, OCOOJIMBO KOJIM 11 IOETHYIOTH 13 OYHUMH
KOHCYJIbTALILSIMH, 1HMBIyaJIbHUM HABYaHHSIM
TAIi€HTA ¥ KOHTPOJIeM BHKOHAHHS BIipas [17; 18].
Jlns BifiChKOBOCYXOOBIIIB 13 YepemnHO-
MO3KOBOIO TPaBMOIO IIEPCIICKTHBHUMU € KOTHi-
TUBHA peadimiTalis Ta iupoBi TpeHYBAIbHI
IHCTPYMEHTH, OJIHAK 1X 3aCTOCYBaHHs IIOTpeOye
Bi0OOpy MaIli€HTIB, OIMIHKA KOTHITUBHOTO
Npo( U0 Ta KOHTPOJIIO ICUXOEMOIIHHOTO
naBantaxenns [19; 20].

Apanraiiisi MbKHApOHUX TIPAKTHK B YKpaiHi
MoTpeOy€e CTaHIAPTU30BAaHUX KPUTEPIiB edek-
THUBHOCTI, €JMHOTO MapIIPyTy MHAaIli€HTa, KOOp-
muHari Mixx MO3, MiHCOITIONITHKY, BETepaH-
CBKUMH CTPYKTYpaMH Ta 3akjiagaMu (pi3uaHoi
KYJIbTYPH, & TAKOX MiATOTOBKH (haxXiBIIiB 10
po06O0TH 31 CKJTAIHUMHU OOMOBUMHU TPaBMaMHU.
OcobnuBoro 3Ha4eHHS HA0YBAIOTh MIPOTPAMHU
JUTSI TIAIIEHTIB 3 aMIyTallisiMu, nepudepud-
HUMU HEHpOMaTisiMH, HACIiKaMi BUOYXOBHX
TPaBM 1 MOETHAHUMU TICUX0(]131070TTYHHUMU
MOPYIICHHSMHU.

VY3aranbHEHHS LUX MOJOXKEHb CBIIYUTH,
110 MOJIepHi3allis Gi3udHoi peabimiTariii mae
BiIOYBATHCS OJHOYACHO HA OpraHi3aIliifHOMY,
KIIIHIKO-METOJJUIHOMY Ta TEXHOJIOTIYHOMY
PIBHSIX, 1HAKIIIE OKpeMi IHHOBAIIIT He 3a0e3ITe-
YyBaTUMYTh CTaOLIbHOTO (DYHKIIIOHAIBHOTO
pe3ynbTary.

Ha piBHI aganTtuBHOT (i3UYHOT KyTBTYypHU
IHIUBITyaIbHUN TIIXi1 10 BIHCHKOBOCTYK-
OOBIIS Ma€ TPYHTYBATUCS HA MYJIbTHIUCIHU-
IUTIHAPHIN OMIHIl (I3UYHOTO, TICHXOEMOIIIH-
HOT'O Ta COIIATBLHOrO cTany. JlomiIbHO Bpaxo-
BYBaTH JIOKAIM3AINIO 1 TSHKKICTh TPaBMH, HasIB-
HICTh MOJIITPaBMH 200 XPOHIYHUX 3aXBOPIO-
BaHb, PIBEHb M’ 130BO1 CUJI i BUTPUBAJIOCTI,
00JIHOBHI CHHAPOM, MOTHBAIIIF0, KOTHITUBHI
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(byHKIII{, CTPECOCTINKICTh, YMOBH TIPOKUBAHHS
Ta motpedu mpodeciiiHoi peinTerparii.

IlepconanizoBana rnporpama APK noBuHHA
JU(EPCHIIIIOBATH MALIIEHTIB 32 BUJIOM TPaBMH,
BIKOM, (DYHKIIIOHAJIbHUM TIOTCHITIAJIOM, PiBHEM
AKTHBHOCTI Ta PU3UKOM IIEPEBAHTAKCHHS.
Takuit miaxia ycyBae nyOJrOBaHHS CTaH-
JIAPTHHX BIIPaB, JIO3BOJISE MOETHATH (Pi3UYHI,
CEHCOPHI ¥ NMCUXOEMOIIilHI 3aBJaHHS Ta
3a0e3neuye peryssipHy KOPEKI[ito MporpaMu
3aJIEYKHO BIJ KJIIHIYHOI JUHAMIKH.

BaxnuBy ponp y pealOimirtamii Bimirpae
IHaUBIAyanpbHUN miaxig 1o mporpam ADK.
Takuii miaxig mae 6a3yBaTucs Ha MYJIbTH-
JTUCHUTIIIHAPHIN OIIHIT CTaHy Ta BKJIFOYATH
neBHI KOMIIOHEHTH. [ToCTiiHIIT MOHITOPHHT
CTaHy MaIlieHTa repeadoavae He Jmie (ikcariiro
nporpecy, a i CBo€4acHe BUSIBJICHHSI O3HAK
00J1r0, BTOMH, 3HMDKEHHS MOTHBAIII1, TPHBOTH
YM TepeHanpyKeHHs. MyJIbTHANCIMILTIHApHA
KOMaH/1a, JI0 SIKOi BXOJISATH JIiKap, (Qi13UIHHMA
TepareBT, proTeparneBT, IICUXO0JI0T, (haXiBelh
3 ADK Ta comianpHMA MpariBHUK, 3a0e31edye
Y3rODKCHUI MapIIPYT BiJ TOCTPOTO JIIKYBAHHS
JI0 TIOBEPHEHHS MAaIlieHTa B TpoMay abo 10
npodeciiHOT ISIBHICTI.

BaxiMBuM € IOCTIHUI MOHITOPHHT CTaHy
MAIfi€eHTa 3 PEryJIPHUMH 3MIHAMH Ta KOPEK-
[iSIMA TIPOTpaM 3aJeKHO BiJl MpOrpecy Ta
HOBUX KJIIHIYHUX JaHuX. KpiMm Toro, BapTo
PO3BHBATH MYJIbTHIMCIUILTIHAPHI TT1IX0TH,
KOJIH JTiKapi, ¢i310TepaneBTH, IICUXOJIOTH Ta
TpeHepu 3 ADK pazoM MiaHyroTh 1 peasi3yroTh
IHIUBIOYyaIbHUH IUISX BIJHOBIICHHS, SIKHUM
OXOILTOE 1 (PI3KYHI, 1 TICHXOJIOTTYHI, 1 COITiaTbHI
BUMIPH XUTTS BINCHKOBUX. BripoBamkeHHS
IHIMBITyaJlbHUX 0araTOIIAHOBHUX IIPOrpam
A®K i3 3acTocyBaHHSAM JOCBIAY IHIIMX KpaiH
Ta 3 ypaxyBaHHSM OCOOIMBOCTEH YKpaiHH Bijl-
KpHUBA€ HOBI TICPCIIEKTHUBH JIJIS SIKICHOT (Pi3HUIHOT
Ta IICUXOEMOIIIHHOIT pealiIiTallil BITYM3HIHUX
BETCPAHIB BIiHH B MICIIBOEHHUI IIEPIO/I.

Cucremu peaOiiTariii BiliCBKOBOCITYKOOBIIIB
y IICIIIBOEHHHI MEPi0] ChOTOIHI MOXKYTh OyTH
3HAYHO BJIOCKOHAJICHI IMUISIXOM ITOE€THAHHS
TPAIUIIIMHAX IMIIXOMIB aJanToOBaHOI (hi3MIHOT
KyJIbTypH 3 CYYaCHUMH TEXHOJIOTISIMH Ta
KpaIlMMHU TIPaKTUKAMHU CBITOBOTO JIOCBimYy.
3aqydyeHHsT HOBUX TEXHOJIOTIH BiJKpHBa€e

MIMPOKI MOKIIMBOCTI JJIs1 TIIBUIIICHHS eeK-
TUBHOCTI Mporpam peaburiTarlii, Jat0uu 3MOTy
O10J1aTH OOMEKEHHS TPAJAULIIHHUX TT1IXO0TIB
1 cripusiT BCeOIYHOMY BiZHOBJICHHIO (i3ny-
HOTO Ta IICUXIYHOTO 370POB’S.

[ToeaHaHHs IHHOBALIMHMX TEXHOJOTIH 1
nepconaizoBanux nporpam A®K crTBoproe
MOYKJTMBOCTI JUTSL SIKICHOT Ta e(heKTHBHOI (pi3uy-
HOI 1 TICUXOEMOIIIHHOT peadimiTallii BerepaHiB
y micasaBoeHHuN mepio. TenepeabOimiTariis
Jla€ 3MOTY OE3TIEpEPBHO CYMPOBOKYBATH Talli-
€HTIB, 110 3PYYHO 1 I MEIUYHUX (haxiBIIiB,
1 U1 caMHX TAI€EHTIB; KOHCYJIBTYBATH 1X
JIUCTAHIIMHO 3 JIIKapsIMH Ta IICKXO0JIOraMu; a
TaKOXX peasTli3oBYBaTH 1HAMBITyalbHI IIPOrpamMu
TpPEHYBaHb 1111 HAIJISZIOM TPEHEPa, SIKKH IPalioe
B IHIIIK Jokarii. BipTyanbHa peanbHICTH
MOTHBY€ TAI[IEHTIB 3aiMaTUCS PETYJSIPHO,
PO3Ba)KAIOUH Ta HABYAIOUU OJTHOYACHO Uepe3
pI3HI ITPOB1 MEXaHIKH, 110 aKTUBHO CTUMY-
JIFOIOTH TPOLIEC BITHOBJICHHS AUITHOK MO3KY,
TIOIIKO/IKEHUX BHACIIJIOK YePEITHO-MO3KOBUX
TpaBM, Ta aJaITAaIlio IO 3BUYaiHUX (Pi3UUHIX
HaBaHTaXeHb. [ludpoBi miaThpopMu MOHITO-
PHHTY CTaHy 37I0pOB’S JI03BOJIIIOTH TPEHEPaM
abo0 jikapsM 00’ €KTUBHO OIIHIOBATH CTaH
MaIli€HTIB Ha PI3HUX e€Tamax BiTHOBJICHHS,
ABTOMATUYHO OOpOOJIATH METPUKU IXHBOI
aKTUBHOCTI, 30KpeMa JuXajbHI YU eHepre-
TUYHI TapaMeTpH, 1 B PEKUMI pPeaTbHOTO
Yyacy BHOCHTH KOPEKIIiT B TPEHYBaJIbHI TUIaHH.

OxkpiM 3aCTOCYBaHHS IHHOBAIIIMHUX TEXHO-
JIOTi}, HEe MEHIII BaroMe 3Ha4eHHS Ma€ 1HAH-
Bigyamizaris nporpam ADK, mo 6a3yeThes
Ha TJIMOOKIM 0araTocTyrneHeBil 1arHOCTHII
Ta BPaxoBYE IHIMBIAyaTbHI (Hi310JI0TT9HI, TICHXO-
JIOTIYHI ¥ coIfiabHI 0COOJUBOCTI MAIliEHTIB.
Bona Bxitouae:

- I1arHOCTHUKY Ta crenudiky TpaBM, HasB-
HICTh XPOHIYHHX 3aXBOPIOBaHb, PIBEHD (Hi3H4-
HOI IIITOTOBKHK Ta 0OMEKCHHS;

- OI[IHKY IICUXOJIOT1YHOTO CTaTyCy, MOTH-
BalIlil, CTIKOCTI O CTPECIB;

- BpaxyBaHHs OTOYECHHS, YMOB IPOXKH-
BaHHS Ta MOTPeO y poOoTi.

[TepconaizoBaHi mporpam nepeadavaroTh
nudepeHiioBaHuM MiaXia 10 PI3HUX KaTe-
ropiii BeTepaHiB, aganToBaHa 10 crerudiku
001OBHX TpaBM, BiKYy 1 piBHSI aKTUBHOCTI,
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a TaKOXX JUHAMIYHE CITOCTCPEKCHHS 3a iX
pe3ysIbTaTaMu 3 MOYIIMBICTIO PETYISIPHO KOPH-
I'yBaTH TPECHYBaJbHI HaBaHTa)XEHHs. Buko-
PUCTaHHS MYJIbTHAMCIUILTIHAPHOTO MMiIXOY,
3a SIKOTO JIiKapi, (hi3ioTepaneBTy, IICUXOJIOTH
ta ¢axisii 3 ADOK pa3om mianyoTh i peai-
3YIOTh IHAMBIIYaJIbHI CTpaterii peabimirartii,
CIpHs€ IUTICHOMY BiTHOBIICHHIO (DI3UYHHX,
MCUXOJIOTIYHHUX 1 colianbHUX (PyHKIIIH
BICHKOBOCITY>KOOBIIIB.

OO0roBopeHHs pe3yJibTaTiB

AmHami3 1 y3araJilbHEHHS TaHUX TIOKa3yIOTh,
10 TAX0au 10 Bi3MYHOI Ta TICHXOCOIIATBHOT
peabiiTariii BiiChKOBOCTYKOOBIIIB B YKpaiHi
ChOTOJIHI TPaHC(HOPMYIOTBCS, ITPOTE CYTTEBO
BIJICTAIOTh BiJ] cucteM, copmoBannx y HATO
ta kpainax €C. IlopiBHsSHHS 3 JiTeparyp-
HUMU JDKEpeJIaMy BHSIBIISIE K 30iTH 13 3ara-
JTHHOBU3HAHUMHU CBITOBUMHU MiX0JaMH, TaK
1 HasIBHICTb YUMAJIUX ITPOPAXYHKIB.

BurCHOBKY 1IbOT'0 TOCITIKEHHS 30IraF0THCSA
3 tyMKamMu SIkumirs Ta 1. [1], sKi BKa3yoTh
Ha Ba)XJIMBICTh KOMIUIEKCHOCTI peabimiTarii
Ta BKJIFOYCHHS ICHXOJIOTIYHOI JIOTIOMOTH Y
3araJbHUMN MPOIIEC BiTHOBJICHHS BiCHKOBHUX.
Harmr anami3 miarBepmkye, 1o B YKpaiHi Icuxo-
collialbHa CKJIaJI0Ba BCE III€ HEIOCTATHHO
BKJIFOYAETHCS Y cucTeMy (i3U4HOI peadisi-
tamii. Po6ora J{y1is 1. [2] Takox nemoHCTpYE,
10 JIep’KaBHA CHUCTEMa YIpaBIliHHS peaditi-
Talier0 Mae MoTpedy B PEKOHCTPYKIi Ta
yHi(ikarii npoueayp. Y Haomy AOCIiHKEHH1
1€ TAKOX MPOSBISIETHCS Yepe3 3HalIeHy
BIJICYTHICTh KOOPJUHAIIIT Ta €IUHOTO OpPraHy,
BIZIMOBIATLHOTO 3a pealbiiTalliiHi MOCITyTH.
V kpainax HATO nHatomicTh 31€01JIBIIIOTO
BUKOPHUCTOBYETHCS IICHTPATI30BaHA MOJIEIb
YIPaBIIHHSA 3 YITKUM PO3MOAUIOM (PYHKITIH
Ta BiAnoBigansHoCTl. Hari BucHOBKH 30ira-
I0ThCS 3 JyMKamu MenbHikoBa A. Ta iH. [3],
SIK1 T AKPECITIOI0Th, 1110 KiHe310Tepartis, Mexa-
HOTEpartis, eJCKTPOCTUMYJIAISA Ta CEHCOPHE
TIepEeHABYAHHS TOBIHHI 3CTOCOBYBATUCS PA30M.
Hamr anani3 mokasye, mo B YkpaiHi i MeTo-
JUKU 3aCTOCOBYIOTHCS, i€ HE CTaHIapTU30-
BaHO 1 9acTo — 0€3 HAJISKHOTO KITIHIYHOTO KOH-
tpoto. [lopiBHsHHS 3 poboToro banrsHa B.O.
ta CriBaka JI.B. [6] Takox cTocyeThbes Teparii
NP HEHPOMaTisX 1 CKIIaJHUX TPaBMaX HIDKHIX

KIHITIBOK, JI€ aKTUBHO-TIACUBHI BIPaBH, €JICKTPO-
CTUMYJISIIIISL TA CEHCOPHI METOIMKH € TOIIH-
penumu 1 edextuBHuMH. [Ipoananizyemo
pe3yNbTaTy HAIIOTO JTOCIIHKEHHS: 3a3HAYCHI
METOJAMKHA TaKOXX € TMEPCHEKTHBHUMU JIJIS
ajanranii y mciasiBOEHHUH TIepiof, ane ixHs
€(hEeKTUBHICTb JTy’KE€ 3aJICIKUTh BiJl KUTBKOCTI
Ta KBamiQikarii CIeIiaaicTiB, a TaKoX Bif
3a0e3Me4YeHOCT] BIAMOBIAHUM 00JIaJHAHHM,
o B YKpaiHi € HepiBHOMIpHUM. JlocimiqHuKH
Oszepnrok H.B. Ta in. [10] onucyooTs Mik-
HApPOJHUM JOCBIJI, IKHHA € JIy)Ke MIKaBUM 1
KopucHUM 17151 Ykpainu. Tak, y HimeuuuHi,
Kanani, Benukit bpuranii girote cucremu
peabiTiTalliiHUX [IEHTPIB PI3HOTO PiBHS, 110
3a CTPYKTYPOIO 1 JISUTBHICTIO BiJIIIOBIIAI0Th
MDKHapOJHHM HOpMaM. Bin3Hadaemo, 110 B
Vkpaini 3apa3 OUIBIIICTh peadimiTaliiHuX
LIEHTPIB € 3MIIIAHUMHU 32 CTPYKTYPOIO, 1 JIUIIIS
JesIK1 JIIIOTh SIK MDKHAPOJIHI peadiiTaiiiial
3akiamu. Omke, haxisii, SKi OOMPArOTh BiIIO-
BIJIHUH PiBEHB JIIKYBAJIBHOT pealimiTarii 1yist
TIAITIEHTIB, KEPYIOTHCS 3aCTapPLIMMH METOIAMH.
3 nymkamu I[Tucapens K. Ta Kamumnaoi 1. [9]
TaK0X MOKHA MOTOAMTHUCS, OCKIIbKA BOHU
MOKa3ylTh, 10 1HAUBIIYyaJIbHI TPOTPaAMH
peabiniTartii, MpaBUIIbHE BITHOBICHHS PYXOBHX
(hyHKIIII Ta afanTarlisi HABKOJIMIITHBOTO MTPOC-
TOPY € JTy’K€ KOPUCHUMH JUIS BIHCHKOBHX, K1
OTPUMAITH TPaBMH BEPXHIX Ta HIDKHIX KIHITIBOK.
HaromicTe y Hammomy 10CiipKeHH1 3a3Hava-
€ThCS, IO 1HIUBITyaTi3aIlis Mporpam ayxe
BKJIUBA JIJIs1 pe€adiTITOJIOTB, K1 MPAIIOI0Th
3 MaIieHTaMH 3 HEWpOoIaTiiMH Ta BHOYXO-
BHMH TpaBMaMH, TOMY IO iXHE JIKyBaHHS
notpedye 0cOOTMBOTO MIIXO0TY TIOPIBHIHO 13
3arajxbHOI0 Macoro xBopux. [Ipote B Ykpaini
11e e(heKTUBHO TIPAITFOE JIUIIC B JCSIKMX [ICHTPaX,
OCKUTbKH 3HU3HIIACS KUTBKICTh (DaxiBIIiB, a repe-
CIuHI peaOiTiTariiiHi IEHTPH HEe MalOTh HEOOX11-
Horo obnaaHaHHs. PoGincon JI.b. ta in. [11]
BKa3yIOTh Ha TOM (haKT, 110 OpieHTallis peadi-
JaiTanii He TUILKHM Ha 3aXBOpPIOBaHHS a0o0
nedextn opranizmy (HaIpHUKIIa, aMITyTaIlis
IMIUTaHTaTa), a ¥ Ha peanbHI OOMEXKEHHS
JKUTTEMISUTLHOCTI TIAIlieHTa (TPYIHOIII BHKO-
HaHHS MOBCSKJACHHUX 3aHATH Ta 1H.) Ja€
XOPOIIMK pe3yabTar B peadimTamii. [Tpukimag
13 MDKHapOAHOT MPAKTHUKH TOBOPUTH TIPO TE,
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1o peepeHTHa CUCTeMa 3HAWIILIA [IIUPOKE
3aCTOCYBaHHS 1 JOMOMOTJ1a (haxiBIIsIM BTOPHH-
HOT'O Ta TPETUHHOT'O PIBHS IJIAHYBATH Bij-
KPHTTS COLIAIBHO-KOMYHIKAIIIMHIX CEPEIOBHIIT
JUTS TIAIIEHTIB 13 Pi3HUMH IIpoOIeMaMu 3710~
poB's. Ha BijiMiHY BiJ BKa3aHOTO, Y TIPAKTHII
VYxpainn MK® 3acTOCOBYETHCS IOCUTh PiJIKO
1 JIMIe IeKIIapaTUBHO, 110, HA HAIly TYMKY,
€ IPUYMHOIO MTPOOJIEMHOTO CTAaHOBHILA [TPU
BH3HAYCHHI TOTPeOd KOXKHOrO IaIliEHTa B
MpoTe3yBaHH1 Ta peabimitarii. Takum yuHOM,
Ha OCHOBI HAsBHUX JITCPATYpPHHX JDKEpE
MO’KHa 3pOOUTH BHCHOBOK, IO OTpPUMaHi
pe3yJbTaTH IMiIKPECTIOIOThH 3arajibHy He00-
XIHICTh CHCTEMHOI iHTerpamii ¢i3udHOi,
TICUXOJIOTIYHOI, COMiaibHOT Ta mpodeciitHoT
peabimirTanii BilichbKOBUX. BomHowac Harie
JIOCITIKCHHSI BUSIBIUIO CIieU(ivHi TIpoOIieMu —
HEHAJIS)KHE YIPaBIIIHHS peablliTalielo yepe3
BIJICYTHICTh €JMHOTO OpraHy KOOpJIMHAIIII,
HEPIBHUI JOCTYI 10 Cy4YaCHUX TEXHOJIOTIH,
Opak MyJIbTHIUCIUTLIIHAPHUX KOMaHI, SKi B
IIIJIOMY B JIITEpATypl BUCBITIIOIOTHCS Tepe-
BaXHO (hparMEeHTapHO.

BucHoBku

JocnimpkeHHs mokasano, mo (izuyHa pea-
OuniTallis MOpaHEHUX BIHCHKOBUX MOTpeOye
CYTTEBOTO MEPEOCMHUCIICHHSI METO/IB 1 MIIXOIIB,
0COOJIMBO B KOHTEKCTI MICSIBOEHHOTO TIEPIOJTY.
Xoua iICHyI0Yl CTaHAapTU30BaH1 IPOTOKOJIN
€ OCHOBOIO peadiiiTalii, BOHU BUSBISIFOTHCS
HEJIOCTaTHRO €(hEeKTUBHUMH B TUIAHI TTOBHOTO
BITHOBJIEHHS (DYHKLIOHATBHUX MOXKJIMBOCTEH
BIICHKOBHX, 30KpeMa y BUIMAJKaX BHOYXOBUX
TpaBM, CEpHO3HUX TPABM OTIOPHO-PYXOBOTO
arnapary Ta nepudepiiiHux Heifipornartiid. Jlite-
partypHi Jpkepena i KITiHIYHI BUTIAIKH BKa3yIOTb,
0 TpUBaja peadimiTaIlis 3a KIAaCUYHUMHU
METO/IaMH MOKE€ TPU3BECTH [0 HEMOTPIOHOTO
HABaHTA)KEHHsI, BUCHAKEHHSI PE3EPBHUX aJall-
TalIHUX PECypPCiB 1 CIIOBIILHEHHS OUiKyBa-
HOTO HEMPOM’SI30BOTO BITHOBJICHHS. BomHOUac
Cy4acHi TEXHOJIOTIi — KiHe310Tepartisi, MeXaHo-
Teparisi, eJIeKTPOCTUMYJISILIISA, CEHCOPHE TIepe-
HABYaHHs Ta IHTErPATUBHI METOIU JEMOH-
CTPYIOTh Kpallli pe3y/IbTaTy JIHIIE 32 YMOBH

DiHaHCYBaHHS Ta MOASIKH

CYBOPO 1HJIMBITyasTi30BaHOTO IMiJXOy, BHKO-
pUCTaHHS MapKepiB cTpecy i agamrarii ams
KOpEKIIii HaBaHTa)KEHb, a TAKOXK 3a0e3MeYeHHs
TOBHOTO MYJIBTH/IUCIUTLTIHAPHOTO CYIPOBO/TY.
[TopiBusuaHS 3 nocBigom kpain €C 1 HATO
MIKPECITIOE BAXKIIMBICTH TIEPEXOTY 10 OLIBIII
IHTETPOBAaHMX MOJIENe pealimiTalii, 1o
TIOEJHYIOTh MEIUYHY, (i3UUHY, TICUXOJIOTTYHY
1 COMIIbHY MiATPUMKY ITOPAHEHNX BIHCHKOBUX.
Po3pobieHo Mozens KOMIUIEKCHOT Pi3uaHOT
peabimiTarii BilicbkkoBOCTYk00BIIiB. OTXeE,
yCHIIHICTh peadimiTanii mopaHeHnX BIHCHKO-
BUX Y ITICISIBOEHHUIN TIEP10/] 3aJIEXKUTD HE JIUIIE
BiJ IHHOBALIHAX MEeOUYHUX TEXHOJIOTIH, a
il mepeaycim Bija 3aTHOCTI CUCTEMH BIAIO-
BiJIaATH HA HOBI BUKITUKH.

IlepcnekTHBY MOJATBIINX TOCTIIKEHD

[onanbumii po3BUTOK METO/IIB Mae Oa3yBa-
THCS HA JIOKA3aX, OPIEHTYBATUCS HA KOHKPETHI
MOTpeOy MaIli€HTIB, BKIFOUaTH PAHHIO JTIarHOC-
THKY TOpYIIEHb aJanTalii Ta BIPOBaIKyBaTh
€BPOTENCHKI POTOKOJIH, IO BITKPHE MOKIIU-
BOCTI JUIsl TIOBHOTO BiJJHOBJICHHS (DYHKIIIOHA-
JBHUX 3010HOCTEH, 3HU3UTh PU3UK XPOHIYHUX
YCKJIaJHEHb 1 OJIETIINTh PEIHTerpallito nopa-
HEHUX BIICHKOBHUX y LUBUIbHE )KUTTH.

Hexaapanii

KonduikT iHTEpECiB BiACYTHIH.

Yci aBTOpW nanu 3roAy Ha MyOJiKaIliio
craTTi Ha yMmoBax Jiirien3ii Creative Commons
BY-NC-SA 4.0 International License ta my6-
JIIYHOTO JOTOBOPY 3 PEIAKIIIE0, a TAKOXK Ha
00poOKy Ta myOmikalito iXHIX MepCcOoHab-
HUX JIaHUX.

ABTOpHU PYKOMHCY 3asIBISIOTH, 1110 B ITPO-
1eci IPOBEACHHSI TOCIIKCHHS, T1ITOTOBKH
Ta pelaryBaHHS I[bOTO PYKOIMCY BOHH HE
BUKOPHCTOBYBAIIH YKOJHUX IHCTPYMCHTIB UM
CEpBICIB T€HEPATUBHOTO IITYYHOTO IHTEIEKTY
JUUIS BAKOHAHHS OyIb-SKUX 3aBJaHb, TIEPei-
4yeHnx y TakCOHOMIT JIeeryBaHHs TeHepaTUB-
noro mryynoro inTenekry (GAIDeT, 2025).
Yci eranu podotu (Bif po3poOKH KOHIEHIIIT
JIOCHIDKCHHS 10 OCTaTOYHOIO peAaryBaHHS)
BUKOHYBAITUCS O€3 3aTydeHHS] TEHEPATHBHOTO
IITYYHOTO 1HTEIEKTY, BUKIIOYHO aBTOPAMHU.

JocmimkeHHs OyIIo IpOBeICHO SIK ITPUBaTHA 1HIIIaTHBA aBTOPIB, HE OTPUMYBAJIO (hiHAHCYBaHHS
3 TPaHTOBUX MPOTpaMm, a TeMa JIOCIILKEHHs He Oyria ogiliifHO 3apeecTpoBaHa B IEPKABHOMY OpIaHi.
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BHecok aBTOpiB

Bnecok
A B C D E F
ABTOpPH
Jlynienko .M. + + + +
Kypumiok C.1. + + + +
Koxewmsiko T.B. + + +
THpumimku:
A — xonyenyis,
B — ousaiin,
C — 36ip oanux;

D — cmamucmuuna obpobrxa ma inmepnpemayin 0aHux,
E — nanucanns abo kpumuune pedacysanns cmammi,
F — cxsanenns gpinanvroi sepcii 0o nybuixayii ma 3200a Hecmu 8i0n08IOAILHICMb 3a 6Ci ACReKmuU pooomi.
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Lutsenko I.M., Kuryliuk S.1., Kozhemyako T.V.

PHYSICAL REHABILITATION OF MILITARY PERSONNEL WITH COMBAT
INJURIES: MODERNIZATION OF APPROACHES AND METHODOLOGICAL
SOLUTIONS IN THE CONTEXT OF LONG-TERM FUNCTIONAL RECOVERY
(LITERATURE REVIEW)

Background. The article considers a comprehensive analysis of modern and innovative
approaches to physical rehabilitation of military personnel injured in combat operations in the
context of post-war recovery.

Aim. To identify effective methods of physical rehabilitation for military personnel with combat
injuries, assess their potential for functional recovery, and outline directions for improving
rehabilitation programmes in Ukraine with consideration of international experience.

Materials and Methods. The study was conducted using methods of content analysis, comparative
analysis, structural-functional analysis of scientific literature cited for 2019-2025 in the databases
PubMed, Medline, Web of Science, Scopus, Cochrane Library, and Rehabilitation Reference
Centre. This study was conducted as a private initiative by the authors, without grant funding
or official registration of the research topic.
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Research Ethics. During the work, studies were selected whose authors adhered to ethical standards.

Results. An analysis of scientific literature indicates that prolonged use of traditional approaches
often leads to overload, depletion of adaptive resources, the development of dysfunctional over-
training, and delayed neuromuscular recovery. Against this background, the latest technologies —
kinesiotherapy, mechanotherapy, electrical stimulation, sensory retraining, biomechanical modelling,
and integrative multisystem approaches — are promising, but their effectiveness depends on the
personalisation of interventions. Analysis of the experiences the European Union (EU) and
NATO (North Atlantic Treaty Organization) countries indicates the need to transition to integrated
rehabilitation protocols that account for injury complexes, psychophysiological changes, and
social factors. As part of the study, a model of comprehensive physical rehabilitation for military
personnel was developed, combining modern recovery technologies, individualised therapy,
and a systemic interagency approach. It was established that the success of the rehabilitation of
wounded military personnel in the post-war period depends not only on the degree of medical
innovation but also on the healthcare system's ability to adapt quickly to new challenges.

Conclusions. The effectiveness of physical rehabilitation for military personnel with combat
injuries is determined not only by the set of methods used, but also by the quality of personalization,
continuity of the patient pathway, access to modern technologies, availability of a trained team,
and interagency coordination. For Ukraine, priorities include standardizing assessment, developing
rehabilitation centres of different levels, integrating physical, psychological, and social support,
and introducing transparent criteria for programme effectiveness.

Keywords: functional independence, neuromuscular adaptation, remote monitoring, assistive
technologies, interdisciplinary coordination, evidence-based protocols.
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sKypHatiB XapKiBCbKOro HAiOHAJILHOT0 MEIUYHOI0 YHiBEPCUTETY

(mirots Bim 02.07.2025)

1. Penaxkmis HaykoBuX XypHaiIiB XHMY npuiiMae pyKomicH OpUTiHATBHUX Ta OTJIAJOBHX CTAaTeH 3 TEOPETUYHOI Ta KITi-
HIYHOI MEIUIMHY, KIIIHIYHI KeHCH, METOMYHI CTATTi/eKIIi1, perensii, siki He OyJIu paHiiie ony0IiKoBaHi abo moaaHi s
myOJTikarii B iHII BUAaHHA. Y Cl pyKOTHCH, TIOJ]aHi B peIaKilito, MpOXOATh MEPEBIPKY Ha IUIariaT, MOABIiHE 3acmimieHe
PEICH3YBaHHS 32 yYacTIO MIHIMYM JIBOX PELICH3CHTIB Ta peIaryBaHHs.

2. SIkuio aBTOpIB JEKiNbKa, PyKOMUC MOJAETHCS BiJl iMEHi BigmoBiganeHoro (corresponding) aBropa, siKuii CinKyeThes 3
pelaKii€ero 3 yCix MUTaHb BIOCKOHAIEHHS PYKOITUCY BIJIOBIIHO 10 3ayBa)KeHb PEIIEH3EHTIB Ta PEIAKTOPiB, OTPUMAaHHS
3roji aBTOPIB Ta YKJaJaHHS YroJ MiX aBTOpPaMH Ta PElakKLi€lo, JIUCTYEThCS 3 YATaYaMH II0JI0 OITyOJIiKOBAaHOI CTaTTi.
Penaxiist 3anmurrae 3a co6010 IPaBo 3BEPHYTHCS 10 BCIX iHIIMX aBTOPIB CTaTel 3 OyIb-sSKMX MUTAHD MO0 ITyOJTiKaIIii.
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3. [NomaHHs pyKOmuUCy A0 pelaKiiii 03Havae, 10 BCi CMIBABTOPHU 3HAMOMI Ta 3TOJHI 3 HOro 3MICTOM, 3TOJIHI 3 BUMOTaMH
penaxiii, eTMYHUMU [TPaBWIIAMH Ta MOXKIIMBUMH IITPAQHUMH CAHKLISIMH, 0OPOOKOIO CBOTX NMEPCOHAIBHUX JAaHHUX BiJIIO-
BIZIHO JI0 3aKOHO/IaBCTBA YKpaiHu. Bci 3MiHM, BHECEHI 10 pyKOIHMCY IIiJ] Yac MiJArOTOBKK CTATTi 10 Iy OJIiKalii BHACIIIOK
peLieH3yBaHHs Ta pelaryBaHHs, TAK0XX MaloTh OyTH MOTO/KEH] yCiMa aBTopaMu.

4. Pyxommc no xypraaniB EKM ta MC3 monmaeTbest ykpaiHCEKOIO 200 aHTTIHCHKOI0 MOBaMH (Ha BHOIp aBTOpiB). Pykommic
1o xypHairy IC monaeTbesl aHTITIHCEKOI0 MOBOIO. Ha3Ba cTaTTi, mepesik aBTopiB, aHOTAIIISI CTATTi Ta KIIFOYOBI CIIOBA Ma-
10Th OyTH MOJaHiI YKPaiHCHKOIO Ta aHTIHCHKOI0 MOBaMH. SIKIIO aBTOp/aBTOPH HE BOJOIIIOTH YKPaiHCHKOI MOBOIO —
penaKiis Hagae IOMOMOrY y MepeKiIai i€l YaCTHHH PYKOITHCY.

5. Obcsr pykonucy He Mae iepeBUITyBaTh 40 cTOPIHOK TEKCTY Gopmary A4.

6. Pykormmicu mogaroThes A0 peAaKiii KiTbKoMa CIOCOOaMH:

1) uepes caiitu xypHaiiB, 4epe3 Gopmy «I[logatu HOBHIl MaTepiam» Ha cTopinkax «[lomaHHs» (IS MOAAHHS aBTOP Ma€
OyTH aBTOPH30BAHUM):

https://msz.knmu.edu.ua/submission/wizard

https://fecm.knmu.edu.ua/submission/wizard

https://inter.knmu.edu.ua/about/wizard;

2) Ha eNeKTPOHHI aIpecH KypHAJiB Ta peIaKToOpiB

msz.journal@knmu.edu.ua

ecm.journal@knmu.edu.ua

ic.journal@knmu.edu.ua

as.shevchenko@knmu.edu.ua

si.danylchenko@knmu.edu.ua

3) na Baiibep abo Tenerpam koopaunatopa penaxiii [llepuenka Onexcanapa Cepriiiosuua +38 063 069 9000.

7. Bimomocri pykomnucy He MaroTh nmopymryBatu Hakas MOH VYkpainu «IIpo 3aTBepmxenns [lepemiky ciryx00Boi iH-
(dopmariii, o € BracHicTio AepykaBu»: https://zakon.rada.gov.ua/rada/show/v0319729-15

8. Crarrs mae Oyt odopmiiena y dopmati perakropa MS Word (*.docx), MaTu Ha3By 3 Mpi3BHILEM MEPIIOTO aBTOPa
(mampukinazn, Petrenko.docx). Beck Matepian cTaTTi MOBHHEH MICTUTHCS B OHOMY (aiini. OKpeMiMH (aiiiaMu 10 CTaTTi
MOXYTh OyTH JI0JlaHi Marepiaiy, sSiKi He MaloTh OyTH OIyOIiKOBaHI, aje JOMOMOXYTh OTPUMATH MO3UTHUBHE PIllICHHS
1010 OMyOiKyBaHHS Ta 3HATH 3allUTaHHS pelieH3eHTiB. Hanpukian, 6a3u qaHux, mo o0poosmcs.

9. Tekct pykonucy Mae OyTH HajapykoBauuil YopuuM tmpudTom Times New Roman, kernb 14, MixkpsiiKoBHi iHTEpBaI —
MOy TOpHUH, ab3arauii Bizetym — 1,0 cm; mons 3 ycix 60kiB — 2,5 cm. OpieHTallist cTOpiHOK BepTHKaidbHA. TekcT, Tabmmii
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1) kinbKa MpoOisIiB MOCHiIb;

2) Tabynsisl.

11. Crwiie BUKIIaICHHS MaTepiany (TEKCTOBa YaCTHHA PYKOIUCY) Ma€e OyTH OMOBIAEHUI — HE KOHCIIGKTUBHUI, HAYKO-
BHI — He po3MOBHUA. OIMHNII BUMIPIOBaHHS MAlOTh BiANOBIAaTH cuctemi Sl:
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[Ticys KOKHOTO YHCIOBOTO 3HAYCHHS Y TEKCTi CTATTi, B aHOTAIlIl MAIOTh CTOSTH OJTUHHMIII BUMIPIOBAHHS:
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13. InTepBanm yacy TakoX MalOTh MICTUTH THpE, a He aedic: «2020-2022 poku».
14. B omHOpigHMX MacHBaxX YHMCIOBHX JAHHUX Yy L(pax KUIBKICTh 3HAKIB ITiCJIsl KOMH (B aHIJIOMOBHHMX TEKCTaX — MiCIIs
Kparkun) Mae OyTH 0IHaKOBOIO, IPHHAIMHI B 0THOMY a03alli TeKCTy, B OJ(HIH TaOJIUIli, Ha OJJHOMY PHCYHKY:

1) npaBunbrO: «2,00 T Ta 6,35 »;
2) He IPaBWILHO: «2 T Ta 6,35 ™.
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15. V TekcTi Ta TaOMMLAX HE Mae OyTH aBTOMAaTHYHUX CIIMCKIB: Hymepalis Mae OyTtu pydHa. Pykonuc 3 aBTocnuckamu
MIOBEPTAETHCS aBTOPaM Ha J0OTPALFOBAHHS I1I€ 10 PELCH3yBaHHSI.
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YkpaiHcpkor0 12 ciuyns 2025 poky 12.01.2025 (ma.mm.pppp) 12.01.2025 p.
AHTIICEKOI0 January 12, 2025 01.12.2025 (mm.dd.yyyy) 12 January 2025

17. HanicaHHs aBTOPIB y TEKCTIi CTATTi, TAOJIMIX CTaTel YKPATHCHKOIO Ta aHTJIIICEKOI0 MOBaMHU
1 aBTOp yKpaircekoro IBanos I.I. (2020) [1]
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OinpIme 2-X aBTOpiB YKpaincekoro IBanos I.I. Ta in. (2020) [1]

Oinmpime 2-x aBTOpiB aHTIiichkor0 Smith N.D. et al. (2020) [1]

18. Tabuuui Ta pUCYHKH MalOTh OyTH PO3MIILEHI MICJs X MEpIIOro 3rajyBaHHs y TEKCTi. [iIrocTpaTuBHUI Matepiai
cTaTTi, TAOJIUI MalOTh OyTH B OJTHOMY (haiiili 3 TEKCTOM, MaTH Ha3BH Ta JIET€H/1y, HOCIIOBHY (IJIs1 KOXKHOTO BUy) HY-
Mepallifo, sika MOYnHA€EThCs 3 «1y. Skio Tabmuis ab0 pUCYHOK y TEKCTI JnIe oHa (O1H) — HyMepallis He MoTpiOHa.

19. Tabnuwi maroTh MicTuTH TekeT mpudrom Times New Roman, kernb 14, MikpsiIKoBHi iHTEpBall — MOJYyTOPHUH, €3
ab3amHOTO BUCTYIy. Y TaOnMIsX iHpoOpMamis nomgaeTsest ctucio. [loBropis ciiB ciix yHukatu. CioBa, IO HOBTOPIO-
FOTBCS, MOTPIOHO BHHOCHUTH 10 Ha3BH TaOJIMIIi, TUTYIHFHOTO psika abo nmpuMiToK. Bei abpeBiaTypu y TaOMUISIX 1 pUCYH-
Kax MaioTh OyTH po3mmppoBaHuMHy y «I[IpuMiTkax», micist KOXKHIN TaOIHII Ta pUCYHKY OKPEMO (32 BUKIIIOUEHHSM BU-
MaJIKy, KOJH Bci a0peBiaTypu po3mugpoBaHi y po3aiii « AOpeBiaTypu».

20. Tabxuni MOBMHHI MaTH: BEPTHKaJIbHY OpIEHTALII0 i CTBOPIOBATHCS 3a JAOIIOMOT0I0 Maiictpa Tabiuub (omuis «Tao-
maisy >>> «BceraButu tabmmimto» pemakropa MS Word), 3aronoBok B onuH psaok («Tabmwms 1. Hassa...»), Homep
(sx110 TabMUIE HE MeHIIe 1BOX). Ha3Bu TabnuIlh He MarOTh MiCTHTH abpeBiaTyp 06e3 po3mudpoBku. Bei ckopoueHHs Ta
abpeBiatypu TabmuIb, He po3mMdpoBaHi y Ha3Bi, MAIOTh OyTH pPO3MM(POBaHi y MpUMITKaxX. SKII0 mopsan 3 udpamMu
abo cioBamu TaOIMIII TOTPiIOHO MOCTAaBUTH HAAPSAKOBI MMO3HAYKH *, ”, a00 iHIII — BOHH MalOTh OyTH OJTHAKOBHMH Y BCIiX
TaOIUIIX CTATTI.

21. Bci abpeBiaTypu MaroTh OyTH po3midpoBaHi 3a MEpIIOro 3rajyBaHHs B aHOTallii, 8 TAKOXK MOBTOPHO B TEKCTI CTATTi.
3a BUKJIIOUCHHSIM CTaTeH, B IKUX € po3ail « AGpeBiatypu». SIKkino abpeBiaTypa 3ycTpidyaeTsest B « AHOTALi» a00 y TeKCTi
CTAaTTI JIMILIE OJIMH pa3 — BOHA Ha MOTpiOHA. AOpeBiaTypH aHIIIIHCHKOI0 MOBOIO MalOTh Oy TH po3mK(ppOBaHi aHTITIHCHKOIO
Ta yKpaiHChbKOK MOBaMHU. L[iyTb HOCIIIKEHHS Ta BUCHOBKY, Ha3BH Ta0IUIIh Ta PUCYHKIB HE MAIOTh MICTUTH abpeBiaTyp
Ta CKOpodeHb. AOpeBiaTypH y TaOMHUIIX MalOTh OyTH po3mmdpoBaHi y MpUMITKaxX 10 KOXKHOI Tabnwumi. AGpeBiaTypu
Ha PHCYHKaX MaloTh OyTH po3mu(poBaHi y Ha3Bi PUCYHKY, JIETCH/II pUCYHKY a00 Y IPUMITKAaX JI0 PUCYHKY.

21. CrnoBa miepe aHTJIOMOBHUMH a0peBiaTypamMu BEJTUKAMH JIITEpaMU MAIOTh TAaKOK MICTUTH BEJIHKI JITEpH, IO YTBO-
pwin abpeBiaTypy. MOKIMBUN HE JOCTiBHUHN Tepekiiaj yKpaiHChKO MOBOIO, SIKIIO JJIs TEPMIiHY € iHIIUK CTalTui mepe-
xnan. Hampuknan:

1) «3axBopinu Ha COVID-19 (anrn. COronaVlrus Disease 2019 — koponasipycHa indexiiist 2019 poxy)»;

2) «BHKOpHCTaHO onuTyBansHUK Short Form-36 ("Short Form-36", ykp. — «Kopotka dopma-36», onuTyBanbHHK SIKOCTI
JKUTTS Ha 36 TUTaHb).

22. 3Bakalouy Ha MMOJIITEMAaTHYHICTh HayKOBUX KypHa1iB XHMY, koxHa 1mkana, kiracudikamnis abo MeToanka Mae 0yTn
KOPOTKO omucaHi (110 Ta sIK OIiHEHO, Kiacu(ikoBaHO, sKa OIiHKA BiIIOBiZa€ MEBHI KiTbKOCTI 0aliB), a00 HEOOXiTHO
[TOCTABUTH MIOCHJIAHHS Ha JUKEPEJIO 3 TAKKM OIHCOM.

23. Po3ninbHa 31aTHICTE pUCYHKIB Mae OyTH He Menmre 300 dpi (Touok Ha mroiim), popmate — *.jpg, *.png. 300paskeHHS
HE MaroTh OyTH po3MUTUMHE. Bei enemenTr 300pakeHb MaroTh OyTH 3rpyHoBaHi, a00 pUCYHKH MalOTh OyTH OTHOIIAPOBHMH.

24. Bci miarpamMu CTaTTi MarOTh MICTUTH OJHAKOBHH YOPHHM IIPH(T OAHAKOBOTO pO3MIpy I BCIiX €IEMEHTIB Ta Oie
Tio. ko giarpama modynoBana y pegakropis MS Excel, s ii penaryBanHs peqakiiisi MOKe 3alPOCHTH Y aBTOPIB (aiin
y (opmari nporo penakropa. Hax croBmumkamu giarpam MaroTh OyTH HanucaHi HU(poBi 3HaYEHHs, a00 ITi[] JliarpamMmoro
Mae OyTH yBIMKHEHA TaONuUIs 3 JISTEHI00 Ta HN(PPOBUMH 3Ha4eHHAMHU. Ha rpagyiioBaHMX IIKajaXx MarOTh CTOSTH YHC-
JIOBi 3HAYCHHS, HA3BH BiI0OpaKEHHUX MMapaMeTpiB Ta OJMHUII BUMiPIOBaHHS.
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25. Bynp-siki 300paxeHHs, BAKOPUCTaH1 y CTaTTi MatoTh OyTH:

1) BnacHuMuy;

2) 3aI03MYSHUMH 13 3a3HAYCHHSM JpKepena (116 MiHIMYM, JOCTaTHIN JINIIe JUIs JISKIii);

3) 3armo3uYEeHUMH 13 3a3HaYEHHSIM JDKepesia Ta HUCbMOBUM JI03BOJIOM Ha BUKOPUCTAHHS BiJl BIACHUKIB 300paKeHHSI.

26. Tun mineHsii, Mo perJaMeHTye BUKOPHCTAHHS 3allO3WYEHOTO 300pakeHHs, Takwii came, sk y crateit: Creative
Commons Attribution — Noncommercial — Share Alike (CC BY-NC-SA, 3 3a3HaueHHSIM aBTOPCTBA — HEKOMepIiiHa — 31
30epeXCHHSAM YMOB), SIKIIIO iHIIIE HE BU3HAYCHO MMICEMOBHM J03BOJIOM BIACHUKIB 300payKeHHS.

27. BinMoBa BiJ BiIOBiJAIIEHOCTI: pEAaKIlisd HE HECE BiJINOBITAIFHOCTI 32 BUKOPUCTAHHS aBTOPAMH TyKUX 300pa’keHb.
VY BHUMaaKy npeTeHsii aBTOPiB/BIaCHUKIB 300paKeHb PO HEMPaBOMipHEe BUKOPUCTAHHS IIUX 300pakeHb Yy CTATTi penak-
1Iisl CKACOBYE Iy O IKaIi0 CTATTI, ITPO 110 TTOBIIOMIISE y HalOIMKIOMY HOMEPI XKy pHaITy OKpeMoto mmyoutikaiiero. [ paHku
BIZIKJIMKAHOT CTAaTTi 3aMIHIOIOTHCS Ha CalTy )KypHaIy Ha aHAJIOTIUHI epeKpeciieHl YePBOHHM.

28. ®opMmyiu CTBOPIOIOTHCS 3a I0NOMOror BoynoBanoro 10 MS Word penakropa. @opMyiu nuuryThesi, po3mndpoBy-
I0TBCSL Ta HyMEPYIOTBCS 32 3pa3KOM:

E=mxc? (1),
ne:  E (amrm. — Energy, ykp. — eHepris) — TOBHA €HEpris 00'€KTa;
m (aHrI. — Mass, yKp. — Maca) — Maca 00'exTa (y CTaHi CIIOKOIO);

¢ (;mar. — celeritas, ykp. — IIBUAKICTB CBITIIA) — IIBUIKICTH CBiTIA y BakyyMi (~299 792 458 m/c).

29. lonaTkoBi Bumord, mo aisuin Bix 01.07.2025, ta 6ynu 30epexeHi y NOTO4HIM Bepcii BUMOT:

29.1. lo pykonucy MoxyTh OyTH nofani FAIR-naHi (Hanpukian, KIiHIYHI, COLiONIOTiYHI 4K qemorpadidni Habopu ja-
HUX), 9Ki OyayTh OIyOJIiKOBaHI pa3oM 3i CTaTTEro.

29.2. B cucremarnunux orisimax (Systematic Review) neoGximHo notpumyBatucs npuniumie PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses, baxxaHi eneMeHTH 3BITHOCTI Il CHCTEMATHYHUX OTJISIiB

Ta METa-aHaNTi3iB).

29.3. Ha3Bu MequuHEX mpenapariB MaroTh 0ytu Mixuapogaumu HematenroBanumu (ximivanmu) Hassamu (MHH), a
HE KOMEpUiHHUMH (TOPrOBEIHHIMH) Ha3BaMHU.

30. V pykormuci MOXKyTh OyTH BUKOpHCTaHi fedic (-) Ta THpe cepeaHboi TOBKUHM (—), alle He JOBre THPE (—).

IIpocuMo TakoX BpaxoBYBAaTH Pi3HHUITIO y HAITMCAHHI JIATHHUIICIO (aHTTIMCHKO0) Ta KUPWIKIEIO (YKPaiHChKOI0):

YKpaiHChKOIO AHTTIHCBKOI0
Ne 1 3 mpobisToM No.1 pasom
25% 25%
7,5 3 KOMOIO 7.5 3 KPankom
1520,72 | koxHi Tpu po3psiin 1,520.72 KOXHI TPU PO3PSIIU
BiJTOKPEMITIOIOTECS. TIPOOLIIOM BiJTOKPEMITIOIOTHCS] KOMOIO
TEKCT» "text"

[paBwia BignosinaroTh https://uk.wikipedia.org/wiki/Bikinenis:OdbopMIIeHHS_TEKCTY

VY nutaHHAX yKpaiHChKOI rpaMaTHKK Ta opdorpadii penaxiis kepyeTbes: «YKpaiHChbKUM IIPABOIUCOMY.

31. CrarTi nUmIyThCs 32 TAKOIO CXEMOIO:

31.1. Po3pin, 10 SIKOTO MOJAETHCS PYKOIUC OOUPAETHCS 31 CIUCKY
* OpUTiHAJBbHE OCIiHKCHHS,

* OTJISIL JTITEPATyPH;

* KJIIHIYHUH KeHiC;

* JIEKIIIs;

* pEIeH3Is.

31.2. YJIK (ue motpibuwuii ms xxypHaiy IC).

205


https://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.35339/msz.2025.94.2.nsd
https://uk.wikipedia.org/wiki/Вікіпедія:Оформлення_тексту
https://www.inmo.org.ua/pravopys-2019.html

31.3. Hasea crarti. He mMae nepeBuryBatu 15 ciiB. He Mae Mictuti ckopouyeHb Ta abpeiatyp. HeoOXiaHICTh BUKOPHC-
TaHHs abpeBiaTyp Mae OyTH IOSICHEHa aBTOpaMH. B OrsmoBiil cTaTTi micis Ha3BH y IyXKKax MaJeHbKHMH JIiTepamu
muiryTe «(orssa miteparypu)» abo "(literature review)"; B cucTeMaTHYHOMY OTJISI — «CHCTEMATHYHHIN OTJIAI» abo
""systematic review"; B cTaTTax npo KIiHIYHI BUIAAKK — «(KIiHIYHHN Keiic)» abo "(case study)"; B peuieH3isnx — «(pereH-
3is)» abo "review"; B mekuisx — «(yekuis)», ado "(lecture)”. Tum crarTi, sika HE € OPUTiHATEHUM (EMITIPUYHAM) TOCTi-
JDKEHHS, TAaKOXK MOKe OyTH 3a3HauCHHI HE B Ha3Bi, a B «AHoTarii». Ha3By craTti mumyTs xupHuME mpudTom. Hazeu
CTaTTi YKPaIiHCHKOIO Ta aHTJIIICHKOI0 MOBaMHU MalOTh OYTH iCHTUIHUMH.

31.4. ABropwu (npi3Buila, iHiLiaIN).

31.5. Adiniamis/adinianii ko’kHoOro aBTopa (yHiBepCHTET, iHCTUTYT, aKaJeMis, TiKapHs, MicTo, KpaiHa). IX Ha3Bu muuIyTH
0e3 abpeBiaTyp Ta CKOPOYCHb.

31.6. Anoramis (Abstract) — aBropedepar crarti 3 BimoOpaXkeHHSM BCiX 1l pO3IiIiB, OCHOBHUX PE3yJIbTATiB Ta BUCHOBKIB,
po3mipom 2 200-2 500 cumBoniB 3 mpobinamu. Pykoricy 3 pe3roMe OUIBIIOro abo MEHILOT0 PO3Mipy HOBEPTAIOThHCS aBTO-
paM Ha JIOOTIpallOBaHHs 111 J10 pelieH3yBaHHs. B pe3tomMe He Moke OyTH NMOCHIIaHb Ha JiTepaTypHi [pkepea. AHOTALsS He
MAa€ MICTUTU HOBHX JIAHUX, SIKi BIJICYTHI y CTaTTi. AHOTAIlisi Ma€ OyTH CTPYKTYypPOBAHOIO.

Hassu Ta 3MicT po3ziiiB AHOTAIII:

Ykpaincororo Anenitico- 3micm
K010
AKTYaJIbHICTb Background | 1-2 pedeHHs, 10 IIOBTOPIOIOTH «BCTyI» CTATTI HE JOCIIBHO.
Mera Aim Mooke OyTH 1I€HTHYHOT METi CTaTTi, MOYKE MICTHTH 3aBJIaHHSI.
Marepianu i metonu | Materials Modxe MicTHTH iH(POpPMAIO PO 3aralbHy KUIbKICTh MALIEHTIB, JIAOOPATOPHHUX

& Methods | TBapuH, iX po3nonin Ha rpymnu, Ha3Bu OOJaJAHAHHS (Ha3Ba, MOJEIb, BUPOOHUK,
KpaiHa TOXOJDKEHHS), IIKAJI, METOAUK, Kiacudikaniii. SAkmo Oynma mpoBeaeHa
CTaTHUCTUYHA 00POOKA TaHUX — HEOOXITHO Ha3BaTH METOJIH Ta POrpaMHe 3a0e3-
nieyeHHs (Ha3Ba, Bepcisi, pO3pOOHUK, KpaiHa NOXO/pKeHHsT). Mae OyTH 3a3HaueHa
TeMa HayKOBOTO JIOCITI/PKECHHS Ta HOMeD ii JepykaBHOI peecTpaiiii, abo rpaHT Ta
HOMeEp TPaHTOBOI yroju abo HOMep peecTpallii rpaHTy, abo 3aTBEepIKeHa TeMa
KaHIUIATChKOi 200 TOKTOPCHKOI TucepTaitii, 200 podova Ha3Ba TEMH JOKTOPCh-
Koi ucepTaltii 1o ii 3aTBepIKEHHS BYSHOIO paIofo0. B iHIMMX Buagkax HeoOXiaHO
Hamrcaru: «JlociimkeHHs OyJio NPOBENIEHO SIK MPUBATHA IHIl[IaTHBA aBTOPIB, HE
OoTpuMyBaslo (piHaHCYBaHHs BiJ| TPAHTOBUX IPOIpaM, a TeMa JOCIHIKEHHs He
Oyna oQiliiiHO 3apeecTpoBaHa B JICPKABHOMY PEECTPi HAYKOBUX TEM.).

Eruka nocmimkeHss Research Marote OyTH 3a3Ha4ycHI MDKHAPOJIHI Ta HANIOHABHI JEKJapallii, HOpMaTHBU
Ethics I10/10 MALliEHTIB Ta JJa0OPaTOPHKUX TBApHH, iHPOpMOBaHa 3ro/ia, HPOTOKOJIH ETH-
YHUX KOMICii. [l ornsiziB Jitepatypy HEoOXiHO 3a3HaYMTH, IO OyH BifiO-
PpaHi I0CIIJUKEHHS], aBTOPH SKUX JIOTPUMYBAJINCS €TUYHUX HOPM.

PesynpraTn Results Marots OyTH 3a3Ha4CHI HailBaroMiIlli pe3yJbTaTu.

BucHoBku Conclusions | Mae 6yTu 3a3Hau€HO, YU AOCSTHYTA META JOCIIIKCHHSL.

31.7. KirowoBi citoBa — 3—6 cimiB a0 CIOBOCHONYUYEHb, SIKi HE MAaIOTh IIOBTOPIOBATH CJIOBAa HAa3BH CTATTi, BIAMOBIIATH
MESH (Medical Subject Headings). MatoTh OyTH iIEHTUYHUMH YKPATHCHKOIO Ta aHIIIHChKOIO MoBamu. [lepur 1-2
KITIOYOBUX CIIOBAa HEOOXiTHO OOpATH 3 MEPEiKY:

- aKyIIepcTBo, - OpraHi3arlisi OXOPOHHU 37I0POB s, - CyJI0Ba MEUIINHA,

- TIHEKOJIOT i1, - CTaTTi KOHTPECiB Ta KOHDEpeH i, - CyI0BO-MEIUYHA €KCIIEPTH3A,

- albTepHATUBHA - MeJINYHA MICUXOJIOTs, - TeOpeTHYHA MENIIHA,

Ta KOMIUIEMEHTapHa MEIHUIIHA, - colliaNbHa MEANIINHA, - eKCIIepHMEHTAJIbHA MEINIMHA,

- BificbKOBa MEMIINHA, - 0XOpOHA TPOMAJICHKOTO 30POB'S, - Teparis,

- TeMaToJIoris, - MEJMYHA PaJlioJIoTis, - TEXHOJIOTII MEIUYHOI [1arHOCTUKH
- ririeHa, - MiKpo©OioJoris, Ta JIKyBaHHS,

- MEINYHA EKOJIOTis, - HEBPOJIOTis, - ypoJoris,

- mpodeciitHa maTosoris, - Helpoxipypris, - aHJIPOJIOT'is,

- IepMaToJIoTis, - OHKOJIOT'i, - HedpoJoris,

- €H/IOKPHHOJIOT i, - OpTONEisl Ta TPABMATOJIOT s, - (hinyHa Teparis Ta peadimiTarnis,
- eIT1,IeMI0JIOT s, - OTOPHUHOJIAPUHTOJIOT i, - CIIOPTUBHA MEIUIINHA,

- iHQeKIiHHI - oprampmororis, - dTuziaTpis,

Ta mapa3suTapHi XBOpoOH, - TIeAiaTpist i HEOHATOJIOT s, - Xipypris,

- iCTOpist MEAULIMHH, - IUTaHHS BUKJIAJaHHS, - MEJICECTPUHCTBO,

- MEIMIIMHA HEBIAKIAAHUX CTaHIB, - TIcUXiaTpis, - KapIioJIoris,

- aHecTe310JI0Tis - HapKOJIOTis, - Kapaioxipypris.

Ta IHTCHCHBHA Teparis, - CTOMATOJIOTs,
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31.8. ABropu (1pi3BHILa, iHiIiaaK), Ha3Ba CTATTI, aHOTALlis TA KIIFOUOBI CJIOBA 1HIIOI MOBOIO (YKpaiHCHKOIO 200 aHTJIiH-
CBKOI10).

31.9. «A6pesiatypu» ("Introduction”) 3a massHocti 10 Ta Ginbine abpeBiaTyp y TeKcTi cTaTTi. CIIUCOK CKIaa€ThCs B aJl-
(aBiTHOMY HOPSIAKY.

31.10. «Berym» ("Introduction™) Mae MicTHTH OITHC TTPOGIIEMH, SIKA BUPIIIIY€ETHCS Y CTATTI; aHATI3 JIITEPaTyPHUX JUKEPEIT;
BHsBJICHI mpoTupivys. [locunanns Ha miTepaTypHi Ixepena y «Berymi», «Pesymnbrarax» ta « OOroBopeHH» MalOTh HTH
y HOpsAAKY X 3ragyBaHHs, 1o 4ep3i (1, 2, 3...). PykonucH 3 HOpyIICHAM TOPSIKOM LUTYBaHHS ITOBEPTAIOThCS Ha JIO-
OTIPAIIOBAHHS IIIe 10 pereH3yBanus. Llurysanus Mmae 6yTH ohopMIleHO, Hapukia, Tak: [1; 3-5; 6, ¢. 21, 24-25]. ko
Take JpKepero Mae po3Mip Oinbine 20 cTOpiHOK, TOTPIOHO YKa3aTH CTOPIHKY.

31.11. «Meta» (i 3aBmanns) gocmimkenss ("Aim (& Tasks)") matoTe OyTu JOriYHEM MPOAOBKEHHAM «BeTymy» Ta
MIPONOHYBATH ILISX BUPIMIEHHS MpoOJeMH ab0 yCyHEHHs NMpOTUpidb. Po31i MOXe MICTUTH TiNOTe3y JOCIIHKEHHS.
MeTta Moxe OyTH JIeTalli30BaHa 3a JOMOMOIOI0 3aBJaHb JOCIIIKCHHS, SKIIO aBTOPH BBAKAIOTH TaKy JCTali3alliio He00-
xinHoto. Po3in He Mae MicTUTH abpeBiaTyp Ta NOCHJIaHb Ha JIiTepaTypHi JpKepena.

31.12. «Marepianu ta metoan» (“"Materials & Methods") maroTs MicTuTH ONMUC AU3aliHY JOCHIIKCHHS, IUIAXIB OTPH-
MaHHs pe3yJbTATiB, BIJOMOCTI MPO KUIBKICTh MAIIEHTIB a00 1a00paTOPHUX TBApWH, BKIFOUYCHHX JO JOCIIKCHHS, iX
PO3MOJIIN Ha TPYITH, BUKOPHCTAHE ISl JOCHI/DKeHHST 00NaiHaHHs (HAa3BY, MOJENb, BUPOOHUKA, KpalHy MOXODKEHHS),
METOJIH JOCTIKeHH, Kiacupikamii, mKamu (3 iX KOPOTKHUM OIHCOM a00 MOCHIIaHHS Ha HKEPETIo 3 TAKIM OIIHCOM), Me-
TOJM CTATUCTUYHOI OOPOOKH, BUKOpHCTaHE MporpamHe 3abesrnedeHHs! (Ha3By, BEPCiio, PO3POOHMKA, KpaiHy MOXO[-
yKeHHs). 11 OmUCy METOIIB TOCIIIKEHHS Oy CKAEThCS TOCKIIAHHS Ha Oy Ib-sIKUi (aJie He pOCifichkuil Ta He O1I0pyCh-
KWI) TAPYYHUK, TOCIOHNUK, METOINYKY, EHITUKIIONEit0, MOHOTpadito, CTATTIO, BEO-CalT.

31.13. BiamoBigHO 10 MPHHIKIIB 1OKA30BOI MEIUIIMHHN, MaTEPialn I METOAN MAalOTh OYTH OIMKCaHI TaK, 00 Oyb-IKuit
IHIINI TOCHITHNUK, BIATBOPUBINN YMOBHU JOCHTIKEHHS, €KCIIEPIMEHTY, 3MII' OTPIMAaB TaKWi came pe3ysbTar (IIPHHIHII
BIZITBOPIOBAHOCTI eKcriepuMeHTy). [Ipu BUpillleHHI NPOTUPIYb MK aBTOpAaMH Ta PELIEH3CHTAMHU PEAaKIis, SKa npuiiMae
OCTaTOYHE PillIeHHs PO Iy OIIiKaIlio a00 BiAXUICHHS CTATTi, KEPYETHCS apTyMEHTaMH JHKEPEIT 3 HAHOUTBIIAM JOKa30BUM
piBHEM. Y mepiry uepry — pe3yjbTaTaMi PaHJOMi30BaHHX KOHTPOJIbOBAHHX JIOCII/KEHb, METa-aHAJI31B Ta CHCTEMaTHY-
Hux ornsnie, kepiBHuureamu Cochrane, NICE (HauionansHoro (Benukoi Bputanii) iHCTUTYTy OXOpOHH 340pOB’S Ta
BIOCKOHaNeHHs MeanuHoi nonomoru), WHO (BcecBiTHBOT opratizaiiii 0XopoHH 310pOB’s1).

31.14. «Etuka nocnimkennsi» (“"Research Ethics") mae micTuTH BiIOMOCTi PO HOTPUMAHHS €THYHUX HOPM MEIUYHHX
JOCIIDKEHb 33 YYacTi JIIojei Ta 1abopaTopHUX TBapHH, 3a3HaueHux y Hiopubepspkomy komekci (1947), TenbcinchKy
nexmapariis (1964, ocranus pexakiis 2013), po3po0bieHiii BeecBiTHROI0 MeTUYHOIO acorriariiero, KonBeHIii mpo mpasa
moauan Ta Oiomemuuupy (OB’emo, 1997), Miknapomuux pexkomenpanisx CIOMS (Council for International
Organizations of Medical Sciences, Pamu mixkHapogaux oprasizaniii Meanunux Hayk) Ta ICH (International Council for
Harmonisation (of Technical Requirements for Pharmaceuticals for Human Use), Mi>knapoaHoi koH(pepeHIiii 3 rapMoHi-
3amil (TeXHIYHUX BUMOT 10 (hapMalleBTUYHUX MpernapariB sl BAKOpUCTaHHs JiroauHoto), Jupextusu €C 2010/63/EU,
Kougentii Pagun €Bponu mpo 3axuct nadoparopuux tBapus (ETS 123, 1986), Hexnapauii "3R" (Replacement, Reduc-
tion, Refinement, «3aMiHa, CKOpOUYCHHS, BAOCKOHAICHHS»), IO CIPSIMOBaHA HA 3aMiHy TBApUH B €KCIIEPUMCHTAaX
IHIIUMHU METOJIaMH, 3MCHIICHHS X KiJIBKOCTI Ta MOJIMIICHHS YMOB €KCIICPUMCHTIB; a JJIs JOCIHIDKEHb, sIKi OYJIH mpo-
BezieH] B YKpaiHi a0o 3a y4acTio yKpalHChKHUX HOCHiIHUKIB — cTaTTi 28 KoHetutynii Ykpainu, crarri 43 3akoHy Ykpainu
«OCHOBH 3aKOHOJIaBCTBA YKpaiHU 1o 0XOpoHy 3710poB’s» (1992), crarti 12 3akony Ykpainn «IIpo mikapcbki 3acoom»
(1996), Hakasy MinictepctBa oxopouu 310poB’st Ykpaiau Ne 690 Bix 23.09.2009. Heo6xiqHO TaKOK 3a3HAYNTH ITi M-
caHHS iHPOPMOBAHOI 3T0/IM MAIIEHTIB HA YIaCTh y JOCHTIHKEHHI, Ha TOCTITai3aIif0, JIIKyBaHHS, KJIIHIYHI BUIPOOYBaHHS
TpeTapaTiB Ta METOIiB JIIKyBaHHs, 3a0e3MeueHHs] aHOHIMHOCTI a00 KOH(IIEHIIIHHOCTI OMTUTYBaHb, HASIBHICTh MPOTOKO-
JIiB €TUIHHUX KOMICiH.

31.15. «Pesyabratu» ("Results"). MaroTs OyTH ommcaHi BIACHI eMIIipuyHi J1aHi abo TeopeTHYHI MipKyBaHHS. Pe3yib-
TaTH JOCIIPKEHHS MOXKYTh OYTH UTFOCTPOBaHI Ta CHCTEMATH30BaHi 3a TIOMIOMOT 00 TaOJHIIb, Tiarpam, poTorpadii, cxem,
1 000B’SI3KOBO MICTHTH TEKCTOBI ITOSICHCHHSI.

31.16. «O6rosopenus» (“"Discussion™). Mae MiCTUTH MOPIBHSHHS BIACHUX PE3YJbTATiB 3 pe3ysibTaTaMH aHAJIOTTYHUX
JociipKens. Ix 30iru abo BigMiHHOCTI HEOOXiTHO MOSICHHUTH.

31.17. «BucuoBkm» ("Conclusions™) mMaroTh MOSICHATH, UM JOCATHYTa MeTa JOCITIKeHHS, Y4 OTPHUMAaHi O4iKyBaHi pe-
3yJIbTaTH 3aBJAaHb JOCIHIIKEHHS, 91 BHpIIIeHa MmpobiemMa, Yi yCyHyTI MPOTUpivds, mo Oyau BUSBICHI MiJ 9ac aHaTi3y
JIITEpaTypHUX JKEpel, UM TiepeBipeHa rirnore3a JOCTiHKeHHs. BUCHOBKY HE MalOTh MIiCTUTH abpeBiaTyp Ta MOCHIaHb Ha
JITEpaTypHi JKepena. BUCHOBKH HE MAalOTh OYTH MPOCTUM MTOBTOPOM pe3yibTariB. HeoOXimHO MiHIMI3yBaTH KiIBKICTh
U(POBUX Ta CTATUCTUYHUX JAHUX Y BUCHOBKAX, IOKa3yBaTH JIMILIC OCHOBHI JjaHi. BUCHOBKH HE MOXXYTbh MiICTUTH HOBHX
JIaHUX, Ki paHillle He ONUCaHi y cTaTTi. BoHM MalOTh JMIle MiJICYMOBYBAaTH, Y3aralbHIOBATH PE3yJIbTaT.
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31.18. «DinancyBanns ta noaskm» ("Funding and Acknowledgments™) — 060B’s13koBuit po3in, mo Moxe MicTuTH iH(O-
pMaitifo mpo rpantu abo Jep:KaBHI TeMH HAYKOBHX JOCII/DKEHD 3 peecTpailiero, Hanpukiam, Ha https://clinicaltrials.gov
a6o Ha https://nddkr.ukrintei.ua). SIkmo mocmimkeHHs BUKOHAHE HE B MEXaX JepKaBHOI HAYKOBOI TeMH ab0 rpaHTOBOI
mporpamu, HeoOXiHO 3a3HAYUTH BHUKOHAHHS JOCIITHUIIBKOIO KOMIIOHEHTY POOOTH BHKJIaJava-IOCiiTHUKA. 3aTBep-
JDKeHY TeMy JHCepTallii TOIIO.

31.19. «Buecok aBtopis» (“"Authors' Contributions'") — 060B’13k0BHii pO3Iii, 0 MaE MICTHTH TIEPEITiK aBTOPIB i3 3a3Ha-
YEeHHSM JIiTep, IO BiOOpakyIOTh iX BHECOK, KM HEOOXiIHO IMTOKA3aTH y BUTIIAI TaOIHUII:

Brecox A B Cc D E F
ABTOpHU
ABTOp 1 (TIpi3BHIIE, iHIIIATH) +
AsTtop 2 +

Ipumitku: A — kornenuis; B — muzaitn; C — 30ip narux; D — cratucTiaHa 00poOKa Ta iHTepIpeTanis JaHuX;
E — HanmcanHs a00 KpUTHYHE pefaryBaHHs cTaTTi; F — cxBaneHHs (iHampHOI Bepcii 10 myOikalii Ta 3roJja HeCTH
BiNIOBiAJIEHICTH 3a BC1 aCMIEKTH POOOTH.

Buecok, no3Hauenuit sik F, 000B’I3K0BUIA /11 KOKHOTO aBTOPA.
KoxHuit BHECOK, mo3HaueHui irepamu A—E, Mae OyTH 3a3HaYCHO MPUHAWMHI I OJTHOT'O aBTOPA.

31.20. «IlepcrextuBu momaibmx gociimkerby ('Prospects for Further Researches") — ne 060B’s13k0BHI PO3LN, KU
JI03BOJISIE 3a/ICKIIAPYBATH TUIAHHU MTPOOBKCHHSI OMUCAHOTO JOCITIIKEHHS.

31.21. «dexnapauii» ("Declarations”) — 060B’13k0BuUit po3is.

31.21.1. YV upomMy po3aiii 000B’SI3KOBO Ma€ OyTH onrcaHuil KOHQIIKT iHTepeciB ab0 3a3HaveHa HOro BiCYTHICTE — (pa-
3010: «Kouduikr inTepecis Biacyrhii» ("Conflict of interest is absent").

31.21.2. [lo ipor0 po3airy Takok 000B’I3KOBO AoAaeThes (ppasza: «Bci aBTOpHM Hamamm 3rofy Ha IMyOJiKaIiro cTaTTi, Ha
00poOKy Ta MyOITiKaIliio iX MepCOHATBFHUX JaHUX», 110 03HAYA€ BiACYTHICTH (DiHAHCOBHUX 3B'SI3KIB MiX 1HIIUMH JIFOABMH
YH OpraHi3amisiMH, SKi MOTTIH 0 HEHAIECKHUM YMHOM BIUIMHYTH Ha Pe3yJbTaT JOCTIIKCHHS Ta HOTO BUCBITICHHS, 3pO-
OuTH iX ynepemKkeHUMH. PO3KpUTTS KOHQIIIKTY IHTEpECciB Mae BiJIOBIATH peKOMeHIalisM MiKHApOJHOTO KOMITETY
penaxropiB meauunux xypHaiais (ICMJE, International Committee of Medical Journal Editors):
http://www.icmje.org/conflicts-of-interest

31.21.3. Takoxx 000B’s3KOBOIO € 3as1Ba PO BUKOPUCTAHHS IITYYHOTO iHTENeKTy. [Ipukiian 3asBu: « ABTOpH PyKOIHCY
3asBISIFOTh, 10 B MPOLIEC] IPOBEACHHS TOCIIiIXKEHHS, i JTOTOBKY Ta peAaryBaHHs LIbOTO PYKOIUCY BOHH HE BUKOPUCTO-
BYBAJI KOJHHUX IHCTPYMEHTIB YH CEpPBIiCiB T'€HEPAaTHBHOTO IITYYHOTO iHTENEKTY IUIsi BUKOHAHHS OyIb-SKUX 3aBIaHb,
nepeniueHux y TakcOHOMIT JejeryBaHHs renepaTuBHoro mry4Horo inrenekry (GAIDeT, 2025). Yci eranu podoru (Bix
PO3pOOKH KOHIIEMLIT JOCTiIXKEHHS 10 OCTaTOYHOTO PearyBaHHs) BUKOHYBAJIHCs Oe3 3alydeHHs TeHepaTHBHOTO IITYY-
HOTO IHTENIEKTY, BUKJIIOYHO aBTOPAMUY.

31.22. «Jliteparypa» (ms xxypranis EKM ta MC3; mist crateil yKkpaiHChKO MOBOIO) MIiCTHTh CIIMCOK 0i0miorpadidaux
OTHKCIB JPKEPE MOBOKO OpHUTiHANTY (YKPaiHCHKOK Ta/ab0 aHTIIHChKO0). J[Xeperna 3 yCixX iHIIMX MOB MalOTh OyTH MEpeK-
JAZeH] aHTIIHCHKOIO, 13 3a3HAYEHHsIM MOBU OPHTIHANY Y KBaIpaTHUX My>KKax HAIPHUKIHIII KOKHOTO OibmiorpadigyHoro
omucy. Hanpukoma, "[in Danish]", "[in French]".

31.23. "References" (11 cTareil ykpalHCHKOIO Ta aHTJIIHCEKOI0 MOBaMH) MICTHTh CIIUCOK 0i0miorpadhiuHiX OMHUCIB JpKe-
pel 3 OpUTiHAJILHUMH aHTJIOMOBHHMH, a TaKOX 3 TEPEKJIQAEHUMH aHTIIHCHKOI0 Ha3BaMH KHUPWIMYHUX JKepen. Ko
y nepuiomy criucky («JlitepaTypa») Bei axepena aHIIOMOBHI, To Apyrui crucok (“References”) e noTpiGHuii.

31.24. «Bigomocrti npo aBtopa(is)» (“Information about the author(s)"). V cniucky mae 6yt 3a3HaueHuUit BiAOBi A bHUN
(3a criIKyBaHHS 3 PENAKINE€I0) aBTOD).

31.24.1. npi3Bwuie, iM’st Ta 10 0ATHKOBI (YKPATHCHKOIO Ta aHIJIIHCEKOI0 MOBaMu). [H(OpMAILis Ipo BCiX aBTOPIB Mae
OyTH 3a MOKJIIMBOCTI OJTHOTHITHOIO: 00 BCi aBTOPH TUTBLKH 3 iM’SIM aHTJIIHCHKOI0, 200 BCi aBTOPH 3 iM’SIM Ta 10 0aTh-

KOBI aHTJIIHCHKOIO);

31.24.2. naykoBe 3BaHHs (HaNpHKIa, JOLEHT, npodecop, akajgeMik AkageMii HayK YKpaiHH) Ta CTyIIeHb (HalpHKIan,
JOoKTOp (inocodii, KaHIUIAT HAYK, JOKTOP HAYK);

208


https://clinicaltrials.gov/
https://nddkr.ukrintei.ua/
http://www.icmje.org/conflicts-of-interest

31.24.3. micue pobotu (ycTaHoBa, opraHizawis, KiiHika, iX niapo3ainu — kadeapu, tadboparopii, BiAIIEHHS) Ta Hocana
(Hanpukiaz, acucteHT kadeapu, goueHt kadenpu, npodecop kadenpu, BUKiIagad kadeapu, aclipanr, JiKap, 3aBiyBad
BIJIIIEHHSIM TOILO);

31.24.4. momrroBa anpeca (podoua, nomaniHs abo aDOHEHTChKa CKPUHBKA) JUIS JINCTYBAaHHS Y MOPSIIKY: BYJIHLS, Oyau-
HOK, MICTO, TIOIITOBHH 1HIEKC, KpaiHa,

31.24.5. e-mail;

31.24.6. ORCID;

31.24.7. Tenedon (He myONIKYyETHCS Ta HE MEPEAAETHCS TPETIM 0cobam);

31.24.8. 3roja Ha 0OPOOKY MEPCOHATBHUX JTAHUX BiAMOBIIHO JJO BUMOT 3aKOHOJABCTBA YKpaiHHU;

31.24.9. 3rona Ha ny06JIiKaIio cTaTTi Ha yMoBax cranaapTHoi inensii Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International License;

31.24.10. 3roja Ha BUKOHAHHS BUMOT ITyOJIi9HOTO TOTOBOPY MiX aBTOPaMH Ta BHIABIEM OO MyOIiKaIii, ii oruaT,
JOTPUMAHHS €TUKHM Ta CAHKI I110/I0 aBTOpA MPH MOPYIIEHHI BUMOT I[bOTO JOTOBOPY .

32. OdpopmnenHs 6i0miorpadivHNX MOCHIAHb Ma€e OyTH BUKOHAHE Y CTII BaHKyBep, a1JanTOBAaHOMY ITiJl BAMOTH PEIAKIIil.
MiHiMalbHa KUTBKICTB JDKEpeJT ISl OPUIiHAJIBHUX JOCIIKeHb, KIIHIYHUX KeHCiB Ta Jekuiil — 10, s ornsiaiB Jitepa-
Typu — 20; CIIHCOK JPKepel CKIaIaeThest 0€3 BUKOPUCTaHHS aBTOCIHUCKY, TOOTO 3 PyYHOIO HyMepali€lo pKepen; y 1o-
PSIKY 3rajlyBaHHs JpKepes y TeKcTi. [Ipukia i npaBuiibHOro 0pOpMIICHHS JKEPEI:

32.1. Cmamms 3 PubMed (aurmificbkor0):

32.1.1. 6epemo craTTio Ha caiiTi https://pubmed.ncbi.nlm.nih.gov, HaTHCHYBIIN KHOTIKY

komiroemo 3 BikHa (y hopmari NLM)
CITE X

Kim SE, Park HJ, Jeong HK, Kim MJ, Kim M, Bae ON,
Baek SH. Autophagy sustains the survival of human
pancreatic cancer PANC-1 cells under extreme
nutrient deprivation conditions. Biochem Biophys
Res Commun. 2015 Jul 31;463(3):205-10. doi:
10.1016/j.bbrc.2015.05.022. Epub 2015 May 18.

PMID: 25998396. v
Copy Download .nbib Format: NLM %

B wiii 7 aBropiB (murremo Beix). [Tpubupaemo micsis Ta aeHs myouikarii, 3amiatoemo "doi: " wa "DOI: "', mpubupaemo Epub

Kim SE, Park HJ, Jeong HK, Kim MJ, Kim M, Bae ON, Baek SH. Autophagy sustains the survival of human pancreatic
cancer PANC-1 cells under extreme nutrient deprivation conditions. Biochem Biophys Res Commun. 2015 Jul
31;463(3):205-10. dei: DOI: 10.1016/j.bbrc.2015.05.022. Epub-2015-May-18: PMID: 25998396.

OdopmiteHHs 32 BUMOTaMH peIaKLii:

Kim SE, Park HJ, Jeong HK, Kim MJ, Kim M, Bae ON, Baek SH. Autophagy sustains the survival of human pancreatic
cancer PANC-1 cells under extreme nutrient deprivation conditions. Biochem Biophys Res Commun. 2015;463(3):205-
10. DOI: 10.1016/j.bbrc.2015.05.022. PMID: 25998396.

32.1.2. crarTs Mae 8 aBTOpiB Ta GiTbIIe (CKOPOIYEMO IX KiTBKIiCTh 0 6-TH Ta mumemo “et al."), mpubupaemo micsip Ta
nary, 3aminoemo "doi: " Ha "DOI: ", npubupaemo Epub ta PMCID:

Sahasrabuddhe NA, Huang TC, Kumar P, Yang Y, Ghosh B, Leach SD, Chaerkady-R-Pandey-A- "et al. Ablation of Dicer
leads to widespread perturbation of signaling pathways. Biochem Biophys Res Commun. 2015 Jul-31;463(3):389-94. dei:
DOI: 10.1016/j.bbrc.2015.05.077. Epub-2015-May-30- PMID: 26032504; RMCID:--PMC4696065.
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OdopmiteHHs 32 BUMOTaMH peIaKLii:

Sahasrabuddhe NA, Huang TC, Kumar P, Yang Y, Ghosh B, Leach SD, et al. Ablation of Dicer leads to widespread
perturbation of signaling pathways. Biochem Biophys Res Commun. 2015;463(3):389-94. DOI:
10.1016/j.bbrc.2015.05.077. PMID: 26032504.

32.1.3. cmamms iHo3eMHOI0 He AH2NICbKOI0 MO8010, OTIICaHA 32 BUMOTAaMH PelaKIIii:

Bliddal H, Christensen RD. Osteoartrose og adipositas. Prognose og behandlingsmuligheder [Osteoarthritis and obesity.
Prognosis and treatment possibilities]. Ugeskr Laeger [Weekly journal for doctors]. 2006;168(2):190-3. PMID:
16403349. [In Danish].

[paBuiIbHICTH CKOPOYCHHS aHTJIOMOBHHX Ha3B KypHaiB MoxHa nepesiputu B NLM Catalog:
http://www.ncbi.nlm.nih.gov/nimcatalog/journals

32.2. Cmamms 3 yKkpaincbKo20 HAYKO8O20 PeYeH308aHO20 HCYPHANY.
32.2.1. ykpaiHcbkoro st po3niny «Jlitepatypay

3apemb6a HI, 3imenkoBcrkuii AB. CtaBieHHS 10 mporiecy caMoJIiKyBaHHS 3100yBadiB BUIIOT MEIUYHOI OCBITH Ha JI0- Ta
MICIAIUIUIOMHOMY eTami  (3TiIHO 3 pe3yJibTaTaMH COILIONOTIYHOTO JOCHiIKeHHs). DapMaleBTUYHHAN YacOIIHC.
2018;(3):94-9. DOI: 10.11603/2312-0967.2018.3.9323.

32.2.2. nepekiaj onucy YKpaiHCHKOIO Ha aHTIIChKY st posainy "References”

Zaremba NI, Zimenkovsky AB. Attitude to the process of self-medication of applicants of higher medical education at
pre- and postgraduate stage (according to results of the sociological survey). Pharmaceutical Review. 2018;(3):94-9. DOI:
10.11603/2312-0967.2018.3.9323. [In Ukrainian].

32.3. TlocuiianHs Ha Oynb-sKi JIITEpPaTypHi JpKepelia pOCiChKOI0 Ta 01J10pyChKOI0 MOBaMH, OIyOJIiKOBaHi y *KypHajax,
30ipkax Ta y BHAABHHUITBaX pocii Ta Oinopyci — 3abopoHeni. HanucaHHs Ha3B mux KpaiH y CTaTTAX yKpaiHCHKOIO Ta
AHTJIHCHKOI0 MOBaMH — 3 MaJICHbKHX JiTep. Ha3eu niteparypHux mxepen pociiicbkoro Moot yacis CPCP (1917-1990)
MarTh OyTH IepeKIa/ieHi Ha yKpaiHCbKy a0o aHrmiiiceky. Ha3eu mict komuimabsoro CPCP nepen Ha3BaMu BUIABHHULITB
MaroTh 0yTr 3amineHi Ha «CPCP» abo "USSR". Hesroaa 3 num npaBuiiaM IpU3BOIUTH 0 BiIXUJICHHS CTaTTi.

32.4. Bci yactunu 6i0aiorpadivHOTO OMUCY pKepesa MatoTh OyTH OIHIE0 MOBOO: ab0 BCE YKPaiHCHKOIO, 200 BCE aHT-
Jificekoro. JIJis yKpaiHOMOBHHUX JKYPHAJIiB, SIKI MAIOTh JIMIIIC aHTJIOMOBHY Ha3BY, ITICJISl OPUTIHAIBLHOI MOBH JKypHAIY
MUY Th nepekiian ykpaincbkoro. Hanpuknan: Art of Medicine [Mucrenrso menunmnu]; Neuronews [HeiiponoBuHu|.
Tpancrnitepariist 3a00poHeHa.

32.5. TloiBO€HI CTOPIHKM B iHTEpBaJi CTOPIHOK CKOpouyloThes. Hampukian, 3amicTs «964-967» nuiryts «964-7». Skimo
aBTOPIB JJ0 7 — BOHU MalOTh OyTH BKa3aHi Bci. SIKII0 aBTOpiB 8 Ta OliIbllle — BKA3yIOTh NEpIIUX 6, HOTIM MUIIYTh «Ta 1H.».
Jlnst mepeBipku CKOpOYEHHS YKpAaiHOMOBHHX Ha3B XKypHaliB noTpiOHO BukopuctoByBat JCTY 3582:2013:
https://lib.zsmu.edu.ua/upload/intext/dstu_3582_2013.pdf

32.6. Knuea 3a asmopcmeom.

JlicoBuit BM, OnbxoBcrka JIII, KanyctHuk BA. OcHOBH MencecTpUHCTBA: MiApyIHUK. Bunanus 3-e, mepepolieHe i
nonosHene. Kuis: BCB «Meaumunay; 2018. 912 c. ocrymso Ha: https://is.gd/ssaAtO

3BepHITh yBary: JJisi HOCHIAHHS Ha [HTEpHET-CTOPIHKY BUKOPHCTaHHUI cepBic ckopodyeHHs nmocunans https://is.gd
VY pykoruci He Ma€ OyTH aKTUBHHX JpKepell (CHHIN WpUQT, MIKPECIeHNH TEKCT).

He "https://is.gd/ssaAtO", a "https://is.gd/ssaAtO"

CnoBa «miapy4HuK», «Bunanns 3-e, mepepobieHe i TOTIOBHEHE» HaIMCaHi IIOBHICTIO, 03 CKOPOYEHb.

[Tpn nocunanHi Ha KHATY Y TEKCTi CTATTIi, SKIIO JpKepesio Mae Oinbire 20 CTOPIHOK, MaroTh OyTH BKa3aHi CTOPIHKH, 1€
3HAXOUTHCS IUTOBAHUM TEKCT: «TeKCT [4, ¢. 127] TekcT.

32.7. Knuea 3a pedakyicio:

O'Campo P, Dunn JR, eds. Rethinking social epidemiology: towards a science of change.
Dordrecht: Springer; 2012. 348 p. Available at: https:/link.springer.com/book/10.1007/978-94-007-2138-8
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3BEpHITh yBary: miciisi HOBHUX IHTEPaKTUBHUX MOCHIIAHb (3 https://) kpalka He CTaBUTBCSL.

[Tpu nocunaHHi Ha KHUTY Y TEKCTI CTATTIi, SIKIIO JUKepesno Mae Oinbie 20 cTOpiHOK, MaloTh OyTH BKa3aHi CTOPIHKH, €
3HAXOJUTHCS LIMTOBAHUI TEKCT.

32.8. Knuea 3a asmopcmeom ma 3a pedakyicio:
32.8.1. y nBox ToMax (ToMy 6€3 CTOPIHOK)

Fauci AS, Kasper DL, Hauser SL, Longo DL, Jameson JL, Loscalzo J. Harrison's Principles of Internal Medicine. 20™
ed. Vols. 1, 2. Jameson JL, Longo DL, Fauci AS, eds. New York: McGraw-Hill Education; 2018.

32.8.2. nepumii 3 1BOX TOMIB:

Fauci AS, Kasper DL, Hauser SL, Longo DL, Jameson JL, Loscalzo J. Harrison's Principles of Internal Medicine. 20™
ed. Vol. 1 of 2. Jameson JL, Longo DL, Fauci AS, eds. New York: McGraw-Hill Education; 2018. 1,472 p.

32.9. Yacmuna knueu:

Speroff L, Fritz MA. Clinical gynecologic endocrinology and infertility. 71" ed. Philadelphia: Lippincott Williams &
Wilkins; 2005. Chapter 29. Endometriosis. P. 1103-33.

32.10. Jucepmayis 3axopOoonna:

O’Brien KA. The philosophical and empirical intersections of Chinese medicine and western medicine [dissertation].
Melbourne, AU; Monash University; 2006. 439 p.

32.11. Jucepmayis ykpaiuceka:

32.11.1. yxpaincekoro amst po3ainy «Jliteparypa»

Jlobac MB. Menuko-coniajgpHe OOIpPYHTYBAaHHS ONTHMI30BaHO! (PYHKI[IOHAIEHO-OpTraHi3aliiHOI MOJEN MEANYHOI J10-
ITOMOTH CUTBCEKOMY HacelleHHIO Y kpainu. [[luc kang men H, crien. 14.02.03 — ComianpHa MeauiuHa|. KuiB: YkpaiHchkuit
THCTUTYT cTpareridyaux nociimkens MO3 Ykpainu; 2018. Xapkis: XapKiBCbKHiA HAITIOHATLHUN MEAMIHUN YHIBEPCHUTET;
2019. 278 c.

3BEpHITH yBary: MOXyTh OyTH BKa3aHi Miclle BUKOHAHHSI TUCEPTAaIlii Ta MicIe i1 3aXucTy.

32.11.1. anrmiiicekoro uis posainy "References”

Lobas MV. Medical and Social Justification of the Optimized Functional-Organizational Model of Medical Care for the
Rural Population of Ukraine. [Diss Cand Med Sc, spec. 14.02.03 — Social Medicine]. Kyiv: Ukrainian Institute for Stra-
tegic Studies of the Ministry of Health of Ukraine; 2018. Kharkiv: Kharkiv National Medical University; 2019. 278 p.
[In Ukrainian].

32.12. Asmopegepam ykpaincvroi oucepmayii:

32.12.1. yxpaincekoro amst po3ziny «Jliteparypa»

TlNomosanenp OI. OnTuMmizallis MPUHITUITIB AIarHOCTHKH, JIIKYBaHHS Ta MPOMITAKTUKA CTOMATOJIOTIYHUX 3aXBOPIOBAHb Y
JITeH i3 CYIyTHHOIO TATOJIOTIER MUTOMOAIOHOT 3an03u. [ABTOoped auc Aok Mmen H, cren. 14.01.22 — Cromaromoris].
IBano-®pankiBchK: [BaHO-PpaHKiBChKMI HalllOHATBHUI MenuHui yHiBepcuteT; 2016. 30 c.

32.11.1. anrmiiicekoro juis posainy "References”

Godovanets Ol. Optimization of the principles of diagnosis, treatment and prevention of dental diseases in children with
concomitant thyroid pathology. [Abst Diss Doc Med Sc, spec. 14.01.22 — Dentistry]. lvano-Frankivsk: lvano-Frankivsk
National Medical University; 2016. 30 p. [In Ukrainian].

32.13. Tesu xonghepenyii:
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32.13.1. ykpaincekoro aist po3ainy «Jliteparypa»

Hecrepenko BI, lllesuenko OC, XKypasens SB. I[Ipodinaktuka yckiagHeHb HEHpPOIereHepaTHBHUX XBOPOO MasiaTHB-
HHUX XBOPHX Yy XOCIIiCI Ha IOMY: opraHi3auiiiHi 3acanu. Marepianu MixHapoaHoi HaykoBoi KoH(epenuii «Haioinpui
JIOCSTHEHHSI JIFOJICTBA B OXOPOHi 310poB’st Ta BeTepuHapii» (Jlatsis, Pura, 7-8 mot 2024). C.96-9. DOI: 10.30525/978-
9934-26-401-6-26.

32.13.2. mepeknan anrmiiicbkoro st posainy "References”

Nesterenko V, Shevchenko A, Zhuravel Ya. Prevention of neurodegenerative diseases’ complications in palliative pa-
tients at home hospice: organizational principles. Proceedings of the International scientific conference "The greatest
humankind achievements in healthcare and veterinary medicine” (Latvia, Riga, 7-8 Feb 2024). P. 96-9. DOI:
10.30525/978-9934-26-401-6-26. [In Ukrainian].

32.14. Te3u xonghepenyii ma 00OHOUACHO 21A6A KHUSU:

Shevchenko AS, Shevchenko VV, Prus VV. Competencies in Higher Education Standards of Ukraine: Definition, Con-
tent and Requirements for the Formation Level. Chapter in: Auer ME, Cukierman UR, Vendrell Vidal E, Tovar Caro E,
eds. Towards a Hybrid, Flexible and Socially Engaged Higher Education. ICL 2023. Lecture Notes in Networks and
Systems, vol. 911. P. 421-8. Springer, Cham; 2024. DOI: 10.1007/978-3-031-53382-2_41.

32.15. Beb6-caiim yxkpaincvror:

Jlikapsm mpo 1ykpoBuii miaber. llentp rpomancekoro 3mopoB’ss MO3 Vkpainu. [Iatepuer]. [loctymHo Ha:
https://diabetes-site.phc.org.ua/likariam [moctym orpumano 30 uep 2025].

32.16. Beb-caim ananiticbkoro.

Clinical Guidance for Diabetes. U.S. Department of Health & Human Services. Centers for Disease Control and
Prevention, 15 May 2024 [Internet]. Available at: https://www.cdc.gov/diabetes/hcp/clinical-guidance [accessed 30 Jun
2025].

Cancer. World Health Organization, 3 Feb 2025 [Internet]. Available at: https://www.who.int/news-room/fact-
sheets/detail/cancer [accessed 30 Jun 2025].

32.17. I[Tamenm mixcHapoOHuUil:

International Patent "Nanoparticles for cancer treatment: compositions containing polykinase inhibitors with checkpoint
inhibitors". WO 2023/283380 A1, 28 Dec 2023. International Appl. PCT/EP2022/067314, 24 Jun 2022. Inv.: Chen L
[CN], Miiller RH [DE], Keck CM [DE], Sarisozen C [TR], Hesse D [DE], Tiefenbacher R [DE], Fricker G [DE]. Owner:
PharmaTrope GmbH. Valid in: US, EP, JP, CN, IN, CA. No confirmed grant or national-phase validation in US or EP
publicly recorded as of 30 Jun 2025. Available at: https://patentscope.wipo.int/search/en/detail.jsf?docld=W02023283380
[accessed 30 Jun 2025].

32.18. [lamenm eeponeiicoKuil:

European Patent "Ventilator with biofeedback monitoring and control for improving patient activity and health", reg. 18
May 2016 No. EP 2,344,791 B1. EU publ. 18 May 2016, Bull. 2016/20. Inv.: Wondka AD [US], King A [US], Cipollone
J [US]. Proprietor: Breathe Technologies, Inc., Irvine, CA 92618 (US). International appl. No.PCT/US2009/059272. In-
ternational publ. No.WQO 2010/039989 (08.04.2010 Gazette 2010/14). Designated Contracting States: AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LI, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
SE, Sl, SK, SM, TR. Available at: https://is.gd/3vFYqJ [accessed 30 Jun 2025].

32.19. I[lamenm 3axopoonnuii:

US Patent "Systems and methods for determining functionality of dialysis patients for assessing parameters and timing
of palliative and/or hospice care", reg. No.US 2019 /031881 A1, 17 Oct 2019. Inv.: Sheetal Chaudhuri, Arlington SC
[US], Usyyat L [US], Maddux DW [US], Maddux FW [US], Han H [US], Demaline JS [US], Butler KG [US]. Appl.:
Fresenius Medical Care Holdings, Inc., Waltham, MA (US). Available at: https://is.gd/8YxSyn [accessed 30 Jun 2025].
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Australian Patent "A system for use by a medical professional, for diagnosing a cause of a patient medical condition and
for providing a patient medical condition report, including a diagnosis and treatment"”, registrated by Australian Patent
Office on 01 Jul 2021 N0.2021203679. Inv. [AU]: Dew D, Halpern S, Engler H, Steward D, Dew D, Dew D, Stratton S.
Available at: https://is.gd/SsP8oh [accessed 30 Jun 2025].

32.20. [lamenm Ykpainu:

[Tmakima OJI, FOmxoBcrka OI', Bunaxigauku. [latent Ykpaian Ha BuHaxig Ne 123412 «Croci6 omiHkH piBHS (Qi3ndHOL
Mpane3qaTHOCTI MoanHM». ONeChKUil HAIllOHATFHIH METUYHIH YHIBepCHUTET, BuacHuK. JisB 3 31 6ep 2021, xito mpumm-
HeHo. YkpmateHT, bron. Ne 13. JloctymHo Ha: https://sis.ukrpatent.org/uk/search/detail/1585813 ApxiBoBaHO Ha:
https://kurort.gov.ua/patenty/patenty-za-2021

32.21. Csidoymeo Ykpainu npo peecmpayiro agmopcybKo2o npasa Ha meip:
32.21.1. yxpaincekoro aist posainy «Jliteparypa»

Hecrepenko BI' (aBTop, Bnacuuk). CBinouTBo YKpaiHM IPO peecTpaliio aBTopchbkoro mpasa Ha TBip Ne 132116 Bix
16.12.2024. ®dyHKIiOHATHHO-OpTaHi3aIliifHa MOJIENTF OTITUMI30BaHOT CHCTEMH HATaHHS MalliaTHBHOI Ta XOCHICHOI I0TIO0-
MorH HaceJeHHI0 Ykpainu. Kuis: JlepxaBHa opranizanis «YKpaiHCbKHI HalliOHAIBHUN 0ic IHTEIEKTyaIbHOI BIIACHOCTI
Ta iHHOBaIii». JlocTymHO Ha: https://sis.nipo.gov.ua/uk/search/detail/1840184 [Joctym orpumano 01 6ep 2025]. Omy6-
mikoBaHo: bBrometeHp «ABTOpcbke mpaBo 1 cymikHI mpaBay Ne 85 Big 31.01.2025. C. 523. HoctymHOo HAa:
https://surl.li/tmvknh [goctyn otpumano 30 uep 2025].

32.21.2. nepekian aHIHCHKOI0 st po3ainy "References"

Nesterenko VG (author, owner). Certificate of Ukraine on registration of copyright for work N0.132116 of 16 Dec 2024.
Functional and organizational model of an optimized system for providing palliative and hospice care to the population
of Ukraine. Kyiv: State Organization " Ukrainian National Office for Intellectual Property and Innovations”. Available
at: https://sis.nipo.gov.ua/uk/search/detail/1840184 [accessed 30 Jun 2025]. Published: Bulletin "Copyright and Related
Rights" No.85 of 31 Jan 2025. P. 523. Available at: https://surl.li/tmvknh [accessed 30 Jun 2025]. [In Ukrainian].

32.22. 3akon Vkpainu:
32.22.1. yxpainchKoro 1iist po3ainy «Jliteparypa»

3akoH Ykpainu Ne 2801-XII Bix 19.11.1992 «OcHOBH 3aKOHOAABCTBA YKpaiHH PO OXOPOHY 3M0POB'sD. OTPUITIOAHEHHHA
y Bimomoctsix BepxoBroi Panu Ykpainu (1993, Ne 4, c1. 19), unanwmii cranom Ha 30.06.2025, i3 3MiHaMu 1 JOTOBHEHHSIMH
Big 19.11.1992-18.06.2025. Bepxosna Pama VYkpainu. 3akoHomaBcTBo Ykpainu. [Iurepmer]. [ocTynHo Ha:
https://zakon.rada.gov.ua/laws/show/2801-12

32.22.2. nepeknan aHrminceKor0 i po3ainy "References”

Law of Ukraine N0.2801-XI1 of 19 Nov 1992 "Fundamentals of the Legislation of Ukraine on Health Care". Published
in the Bulletin of the Verkhovna Rada of Ukraine (1993, No.4, art. 19), in force of 30 Jun 2025, with amendments and
additions from 19 Nov 1992-18 Jun 2025. Verkhovna Rada (Parliament) of Ukraine. Legislation of Ukraine. [Internet].
Available at: https://zakon.rada.gov.ua/laws/show/2801-12 [in Ukrainian].

32.23. Cepen mxepena HOPMATUBHUX aKTiB IEPEeBary MarOTh HAWOLIbII aBTOPHUTETHI: caiftu BepxoBHol Pagn Ykpainwu,
Kab6inery MinictpiB Ykpaian (Ypsaosuii mopran), [Ipesunenty Ykpaiau, MinictepcTB Ykpainu, [lepxkaHoro excrept-
HOTO IIeHTpy MiHicTepcTBa OXOPOHH 31I0pOB’sT YKpainu, LleHTpy rpoManchkoro 310poB's MiHicTepcTBa OXOPOHHU 3/10-
pOB’st YKpaiHu TOIIIO.

33. Minimym 50 % mocunaHb MOBUHHI OyTH Ha JiTEpaTypHi JKepena, ommyOmikoBaHi mpotsrom octaHHix 10 pokis. Ca-
MOLIMTYBaHHS He IIOBHHHO nepesunyBatr 10 % crmcky mxepen. LlutyBaHHs Te3 KoH]epeHIiiHe He Ma€ ePEeBUIYBaTH
30 % crmcky Kepen.

34. TpanciTepauist Npi3BUII Ta IMEH, HAa3B JAEpKaB, YCTAHOB, OpraHi3allii 3 yKpaiHCbKOI MOBH Ha aHIJIIHCHEKY Ma€ OyTH
BHKOHaHa BianmoBixHO 10 [Toctanosu Kabinety MinictpiB Ykpaiau Bix 27 ciunst 2010 poxy Ne 55 «IIpo BmopsaKyBaHHS
TpaHciTepanii yKpaiHChKOT0 angaBiTy JaTHHHIIEION.

Jlnst Hei peKoOMEHI0BaHO BUKOpHCTOBYBatH https://slovnyk.ua/translit.php a6o inmri ananoriusi pecypcu.
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35. Jlnst ckopoUeHHsI JOBTUX MOCHIaHb PEKOMEHIOBAaHO BHKopHcTOBYBaTH https:/is.gd/create.php, https://bitly.com a6o
iHII aHanoriyHi pecypcu. CKOpOYEHHS MOCHIIaHb MOTPIOHO CKOPUCTATHCS, SIKIO OpHUTriHAJIbHE MMOCHJIAHHS JIOBIIE O-
HOTO psijiKa, a00 SKIIO BOHO MICTUTh KUPHJIMYHUHN TEKCT, 1110 NEPETBOPIOEThCS NpH KomitoBaHHi Ha ASCII-kozx.

Hanpuknan, sikio mocwnanss https://uk.wikipedia.org/wiki/HUpKU mpyu KOMIIOBAaHHS 3 aJpECHOTO psjKa Opay3epa mepe-
TBOprOETRCs Ha https://uk.wikipedia.org/wiki/%D0%9D%D0%B8%D1%80%D0%BA%D0%B8 Bitmiorpadiusi onucu
B "References"” He MarOTh MICTUTH KUPUITUYHUX CUMBOJIIB.

36. dust popmysanns YK pexomenaoBano BukopuctoByBatu https://teacode.com/online/udc. Skmio He mMaeTe 1OCBimy
camocriitHoTo ckiaganas Y 1K — 3BepHITHCS 32 JOTTOMOTOI0 10 0i0IioTex.

37. Ilomaua pykonucy Ha po3riIsz pelakiii 03Havae, 0 aBTOPH BUKOPHCTOBYBAJIM JUIsl HAIIMCAHHS CTATTi BJIACHI mep-
BUHHI JJaHi Ta MaTepiany JOCIHiIKeHHs, 1110 OyJM CHCTeMaTH30BaHi Ta MpoaHali30BaHi HUIMH TaKOX camocTiiHo. [lep-
BHHHI JTaHi BKJIFOYAIOTh y3arajbHEHI IOKa3HUKHU MAIli€HTIB, TJAOOpaTOPHUX TBAPHH, iHIII JJAOOPATOPHI pe3yNbTaTH, MPO-
TOKOJIM Ta OTPUMaHi KiJIbKiCHI XapakTepucTuky. Bei MaTepianu, 30epexeHi B apXiBi TOCHIAHUIBKOT TPYIIH, MOXKYTh OyTH
3aIpoIIeH] PEIAKIIEI0 Y BIAMOBIIATBHOTO aBTOPA Ta MPOAHAII30BaHI pa30M 3 PEICH3CHTaAMHU 3 JOTPUMAHHIM BUMOT KOH-
GbIACHIIIHHOCTI Ta STUYHUX HOPM.

38. ABTOpHM He MarOTh MPaBa BUKOPUCTOBYBATH IITYYHHH 1HTEIEKT JJIsl HAMCAHHS YK PeAaryBaHHs PYKOIHCY (3am03u-
YeHHs i1ell poO0oTH30BaHMUX cHCTeM, (POPMYBAHHS BHCHOBKIB, MO0y IMOCHIAH Ha JITEPaTypHI JKepeia TOIIO).

39. VYci crarTi, 1m0 HAJICUIAIOTHCS IO PEAAKIll, MepeBipsfoThCcs Ha riariat cucremamu StrikePlagiarism.com a6o
identific.com, migsraioTs peneH3yBaHHIO 3a MOBIMHOI 3aCIMJIEHOI0 TPOIELYPOIO TPhOMA PELEH3EHTAMH Ta Peary-
BaHHI0. CTaTTs MOKe OyTH TIOBEpHEHA aBTOpaM I JOOTIPAIFOBaHHS ab0 BiIMOBIei HAa MUTAHHS, IO BUHUKIIHN y pelie-
H3EHTIB Ta penakTopis. [1icst BHECEHHS BCiX MPaBOK aBTOpaMH MiX XapKiBCHKUM HalliOHAJFHUM MEIUYHUM YHIBEPCH-
TETOM (3aCHOBHHKOM XYpHAJiB) Ta aBTOPOM (aBTOpaMH) YKJIAAA€THCS aBTOPChKA yToJa, TeKCT sIKOi peIaKIlis HaICHUIae
BIJINOBITAJILHOMY aBTOPY €JIEKTPOHHOIO TOIITOK. YToJa MOXKe MijnicaHa 3a J0MOMOTO0I0 €JIeKTPOHHUX MiANHUCIB, ab0
MijiMcana Ta BiJCKaHOBaHa 3 PO3/iIbHOI 31aTHicTioO He Menine 300 dpi. Bei BijgckaHOBaHiI CTOPIHKH yroad moTpioHO
Pa3oM 3 OCTAHHBOIO IMiJIUCAHOIO CTOPiHKOW y (aitni hopmary *.pdf.

40. Penakuist myOJIiKye cTaTTi, SIKI HPOUIILIN PEeLieH3yBaHHs Ta peJjaryBaHHs, in press (3 akruBoBaHuM DOI Ta 6e3 HoMepiB
cTOpiHOK). CTOPIHKY 0JJAIOTHCS 0 CTATeH IiCIIs 3aBEpIIEHHs pOOOTH HaJl BUITyCKOM. Jl0 3aBepIIeHHsI pOOOTH HaJl CTaT-
TEI0 aBTOPH MOXYTh IIOBIIOMUTH PEIAKIIIO PO HETOYHOCTI y MaiiOyTHI# ocTarouHiil myomikamii. [Tpo 3aBepriueHHs po-
0OTH HaJI CTATTEIO Ta HaJl BCi€rO 30ipKO0 aBTOPH OTPUMYIOTH ITOBIIOMIICHHS BiJl pEIaKIlii SIIEKTPOHHOIO IOIITOO.

41. Kananu 3B’ 13Ky aBTOPIB 3 peAAKINE0 (Bl MEPEBAXKHOTO JIO APYTOPSTHUX):

1) eleKTpOHHI CKPHHBKH XKypPHAJIiB

MenaurtmHa cboroaHi i 3aBTpa — msz.journal@knmu.edu.ua
ExcniepumenTanbHa i KaiHiuHa MeauiHa — eKm.journal@knmu.edu.ua
Inter Collegas — ic.journal@knmu.edu.ua

2) eNeKTpOHHI CKpUHBKHU peaakTopiB — as.shevchenko@knmu.edu.ua, si.danylchenko@knmu.edu.ua

3) tenedon, Viber ta Telegram +38 063 069 9000 koopaunatopa penakuii llleBuenka Onekcanapa CepriiioBuya.

S0 HOMep He BiAmoBigae — Bam mepea3BOHSTH MPOTIroM I{HOr0 a00 HACTYITHOTO pOOOYOro JHS.
[H11 MOIITOBI CKPUHBKY Ta Tene(GOHN HE BUKOPHUCTOBYIOTHCS.

3a 3MiHOIO KOHTAaKTHOI iH(OpMAIIii cIiKyiiTe Ha caliTax KypHaiB:

https://msz.knmu.edu.ua/about/contact

https://fecm.knmu.edu.ua/about/contact

https://inter.knmu.edu.ua/about/contact

Ta B OCTaHHIX BEpCisi BUMOT JI0 cTaTel (OCTaHHI CTOPIHKM OCTaHHIX 3aBEPUICHUX HOMEPIB XKypHAaJIiB, CTOPIHKH ITOJaHHS
PYKOIHCIB 710 BeO-CaliTiB )KypHaJiB).

42. Tlopava crareii 10 pefakiii CynpoBOIKYETHCS 3r0/I010 BCIX aBTOPIB Ha 00pOOKY 1X MepCOHaIbHUX JJaHUX BiIMOBIIHO
110 3aKoHy YKpainu «IIpo 3aXucT mepcoHanbHuX qaHux»: https://zakon.rada.gov.ua/laws/show/2297-17

43. TlomaHHs CTATTI 10 pelaKilii aBTOMAaTHYHO O3HA4Ya€e 3rojly aBTOPIB HA BUKOHAHHS LIUX MPABHII, a TAKOXK 3000B’s13y€
aBTOpa CaMOCTIMHO BiJICTiNKOBYBaTH iX 3MiHM. O3HaKaMu HEZO0OPOYECHOCTI aBTOpa (aBTOPIB) PEAaKIIisl BBA)KAE 3aMOB-
qyBaHHs KOH(IIIKTY iHTEpeCiB, TOB’A3aHOTO 3 MyOJTiKaIli€r0, BUCOKHMH BiACOTOK Iuiariaty (Oimpme 20 %), HaaMipHY mmy0-
JiKaIio (SKIIO CTaTTs Bxke Oyia paHimie onmyOiiKoBaHOK a0o0 MoAaHa Ui myOJikalii OJHOYACHO B iHINI PEIAKIIii),
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MaHIITyJIFOBaHHs JaHUMHM. Penakuis BpaxoBy€e peKOMEHAAII] peLeH3EHTIB, ale CaMOCTIHHO NpUiMae pillieHHs! MIo/0 ITy-
Omnikanii abo BigxwieHHs craTTi. Penakiis 3anumiae 3a co0OI0 NMpaBoO HE MOSCHIOBATH aBTOPAaM NMPUYMHM BIAXHMICHHS
crateil. Y B3a€MOBIIHOCHHAX aBTOPIB, PENAKIll Ta PEICH3CHTIB pelakilis OopieHTyeThcs Ha eTuuHi mpaBmia COPE
(Committee on Publication Ethics) https://publicationethics.org/ 3i cBimomo Ta XpoHIYHO HEJOOPOUESCHHMH ABTOPAMH
penaKilis NPUITUHSE CIiBIPAIIO.

44. Ha mpoxaHHS aBTOpPiB iM O€3KOIITOBHO MO>Ke OyTH HaZlaHa eJIeKTPOHHA pelakiliifHa JOBiAKA MO0 TIPHHHSATTS CTAaTTi
penakiiie 10 po3risiLy Ta 3aIUIaHOBAHOTO IPYKY Y KOHKPETHOMY HOMEpi XKypHay.

45. Tlepen myOmikatiiero ctaTTi Mae OyTH 3po0ieHa oruiaTa, KO BOHA IepeadadeHa pefakuiero. PEeKBI3UTH IS OTUTaTH
noBiomitsie penakitist. Keuramiist ipo omnary (y BUTIsIi ckad-korii abo pdf-daiiny) mae mictutu indopmariito mpo xaty
Ta 4yac OIIaTH, HOMEp IUIATIKHOTO JOKyMeHTa, 0aHku (Ha3Bu, M®PO) Ta HOMEpH paxyHKIiB IJIATHHKA Ta OTpUMYyBaya.
KBuTaHmis He Moxe OyTH 3aMiHEHa CKpPIHIIOTOM HOBIZOMIICHHS PO YCIIIIHICTh NpOBeAeHOi omtaTi. KBurtanuis gpop-
MYETBCsI, KOJIU CTaTyC IUIATeXy «IIPOBEICHUI», «3aBEPILCHUIN», ajle HEe «OUYiKy€e 00pOOKN».

46. [IpaBuna opopmiieHHs cTaTel 1HOJ 3MIHIOIOTHCS. SIKIO aBTOpH 0OPMIIIM PYKOIHC BiAMOBIAHO A0 ICHYIOYHX Npa-
BWJI, aJie I TipaBuJjIa 3MIHUIIKCS JI0 My OuTikalii cTaTTi, peAakiis Oyie HaMaraTHcsi BHECTH HEOOXi/HI TPAaBKHU 10 PYKOITUCY
CaMOCTIHHO 1 HaJaTH aBTOPY IS KPUTHUKH abo CXBaJeHHs. Y pa3i He3roAW aBTOpa 3 OCHOBHUMHM JIFOYMMH BUMOTaMH
penakuii o0 oOpMIICHHS CTATTI BIATIOBIIHO IO MOTOYHOTO CTAHIAPTY KypHATY PEAaKIlis BIIXUIAE CTATTIO.

47. Slkmio penaxiisi ckacyBalla CTAaTTIO B)Ke MICI i myOutikamii y 3B’ 43Ky 3 BHABICHHMH (paKTaMH HEIOOPOUYECHOCTI,
rpyOUME MOPYIICHHIMH MyOTiKaiiHOI €THKH a00 aBTOPCHKUX MpaB Ha 300pakeHHs, OIUIaTa 3a MyOJIiKaIlilo He TIOBep-
TAETHCSI, CMIBPOOITHUITBO 3 aBTOPOM MPHUITHHSIETHCS.

48. Jlexnapaitlist BiIKPUTOTO JOCTYIy T2 YMOBU BUKOPHCTAHHS KOHTEHTY

XKypuanu XapkiBChbKOT0 HaiioHaIbHOTO MeauuHoro yHiBepcutery (XHMY) € KypHanamu BiIKPUTOTO IOCTYIY: BCi
CTaTTi MyOITIKYIOTBCS ¥ BIIKpUTOMY J0CTYII, Oe3 mepiomy embapro, Ha ymoBax Jinensii Creative Commons Attribution —
Noncommercial — Share Alike (CC BY-NC-SA), 3 3a3HaueHHsSIM aBTOPCTBAa — HEKOMEpIIiiiHa — 31 30epEeIKCHHSIM YMOB);
KOHTEHT JIOCTYITHHH BCIM ynTadam 0e3 peectpallii 3 MOMEHTY #oro myOiikauii. EnekTpoHHi Komii apxiBy >KypHaJiB po3-
MimeHi y penosuropisix XHMY, HauionansHoi 6i0miorekn Ykpainu im. B.1. Bepraackkoro ta €Bponeiicbkoro Corosy
(Zenodo).
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wHARKyy.

Kharkiv National Medical University (https://knmu.edu.ua 4 Nauky ave., Kharkiv, 61022, Ukraine) invites scientists
to publish articles about their scientific research in the following journals:

O
is
O

Medicine Today and Tomorrow
(MTT)

https://msz.knmu.edu.ua,
msz.journal@knmu.edu.ua

p E

Experimental and Clinical Medicine
(ECM)

https://ecm.knmu.edu.ua,
ecm.journal@knmu.edu.ua

In Ukrainian or English.

Category B

Specialties from July 02, 2020

221 — Dentistry

222 — Medicine

224 — Medical Technologies in
Diagnosis and Treatment

225 — Medical Psychology

229 — Public Health

Google Scholar

Zenodo (OpenAIRE)

Ulrichsweb

WorldCat

IntegnaConnect

V.1. Vernadsky National Library of Ukraine

Category B
Specialties from September 24, 2020

221 — Dentistry

222 — Medicine

224 — Medical Technologies in
Diagnosis and Treatment

225 — Medical Psychology

227 — Therapy and Rehabilitation

Indexing and archiving:

Google Scholar
Zenodo (OpenAlRE)
Ulrichsweb
WorldCat

IntegnaConnect
V.1. Vernadsky National Library of Ukraine

[=]
[=].%

Inter Collegas
(1C)

[=]

https://inter.knmu.edu.ua,
ic.journal@knmu.edu.ua

In English.

Cateqgory B
Specialties from September 24, 2020

221 — Dentistry

222 — Medicine

223 — Nursing

225 — Medical Psychology

227 — Therapy and Rehabilitation
228 — Pediatrics

Google Scholar

Zenodo (OpenAIRE)

Ulrichsweb

WorldCat

V.1. Vernadsky National Library of Ukraine
Repository of KhNMU

Repository of KhNMU

Repository of KhNMU

Payment: postgraduate student of KhNMU alone — 45 UAH/page of manuscript
employee of KhNMU alone — 55 UAH/page.

others — 75 UAH/page.

Index Copernicus

Free.

Requirements for the design of manuscripts of scientific articles
in journals of the Kharkiv National Medical University

(in force from July 02, 2025)

1. The editorial board of scientific journals of KhNMU accepts manuscripts of original and review articles on theoretical
and clinical medicine, clinical cases, methodological articles/lectures, reviews that have not been previously published or
submitted for publication in other journals. All manuscripts submitted to the editorial office are checked for plagiarism,
double-blinded peer review with the participation of at least two reviewers and editing.

2. If there are several authors, the manuscript is submitted on behalf of the responsible (corresponding) author, who
communicates with the editorial board on all issues of improving the manuscript in accordance with the comments of
reviewers and editors, obtaining authors' consents and concluding agreements between the authors and the editorial board,
corresponds with readers regarding the published article. The editorial board reserves the right to contact all other authors
of articles on any questions regarding publication.
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3. Submission of the manuscript to the editorial board means that all co-authors are familiar with and agree with its
content, agree with the requirements of the editorial board, ethical rules and possible penalties, processing of their personal
data in accordance with the legislation of Ukraine. All changes made to the manuscript during the preparation of the
article for publication as a result of peer review and editing must also be agreed by all authors.

4. The manuscript to the journals ECM and MTT is submitted in Ukrainian or English (at the choice of the authors). The
manuscript to the IC journal is submitted in English. The title of the article, the list of authors, the abstract of the article
and keywords should be submitted in Ukrainian and English. If the author(s) do not speak Ukrainian, the editors provide
assistance in translating this part of the manuscript.

5. The volume of the manuscript should not exceed 40 pages of A4 text.

6. Manuscripts are submitted to the editorial office in several ways:

1) through the websites of journals, through the form “Submit new material™ on the pages "Submission™ (the author must
be authorized to submit):

https://msz.knmu.edu.ua/submission/wizard

https://ecm.knmu.edu.ua/submission/wizard

https://inter.knmu.edu.ua/about/wizard;

2) to the e-mail addresses of journals and editors

msz.journal@knmu.edu.ua

ecm.journal@knmu.edu.ua

ic.journal@knmu.edu.ua

as.shevchenko@knmu.edu.ua

si.danylchenko@knmu.edu.ua

3) on Viber or Telegram of the coordinator of the editorial office Shevchenko Alexander +38 063 069 9000.

7. The information of the manuscript should not violate the Order of the Ministry of Education and Science of Ukraine
"On approval of the list of official information that is the property of the state":
https://zakon.rada.gov.ua/rada/show/v0319729-15

8. The article should be formatted in the format of the MS Word editor (*.docx), have a title with the last name of the first
author (for example, Petrenko.docx). All the material of the article should be contained in one file. Materials that should
not be published, but will help to get a positive decision on publication and remove reviewers' questions, can be added to
the article as separate files. For example, the databases that were processed.

9. The text of the manuscript should be printed in black font Times New Roman, font size 14, line spacing — one and a
half, paragraph indentation — 1.0 cm; margins on all sides — 2.5 cm. The orientation of the pages is vertical. Text, tables,
and figures should not go outside the text box.

10. Paragraph indentation must be done using the following tools:

1) "Ruler”, "First Line Indent";

2) Home >>> Paragraph group dialog box launcher >>> Indents and Spacing tab >>> Indentation section >>> Special
dropdown >>> select First line >>> By: 1 cm.

Wrong ways:

1) several spaces in a row;

2) tabulation.

11. The style of presentation of the material (the text part of the manuscript) should be narrative — not synopsis, scientific —
not colloquial. The units of measurement must comply with the SI system:

https://uk.wikipedia.org/wiki/ International System of Units (SI)

After each numerical value in the text of the article, the abstract should contain units of measurement:

1) correct: "the concentration increased from 10.25 mmol/l to 14.32 mmol/I";

2) incorrect: "the concentration increased from 10.25 to 14.32 mmol/I".

12. Numerical intervals with units of measurement should be written with dashes (not hyphens), numbers should be taken
in square brackets:

1) correct: "[2-6] mg", "pH [7.35-7.45]";

2) incorrect: "2-6 mg", "pH 7.35-7.45".

13. Time intervals should also contain a dash rather than a hyphen: "2020-2022".
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14. In homogeneous arrays of numerical data in numbers, the number of decimal places (in English texts — after a period)
should be the same, at least in one paragraph of the text, in one table, in one figure:

1) correct: "2.00 g and 6.35 g";

2) incorrect: "2 g and 6.35 g".

15. There should be no automatic lists in the text and tables: numbering should be manual. The manuscript with autolists
is returned to the authors for revision even before reviewing.

16. Writing Dates in Text and Summary: "January 12, 2025".

17. Writing authors in the text of the article, tables of articles in English:
1 author: Smith N.D. (2020) [1]

2 authors: Smith N.D. & Brown T.L. (2020) [1]

more than 2 authors: Smith N.D. et al. (2020) [1]

18. Tables and figures should be placed after their first mention in the text. lllustrative material of the article, tables should
be in the same file with the text, have names and legend, sequential (for each type) numbering starting with "1". If there
is only one table or figure in the text, numbering is not required.

19. Tables should contain text in Times New Roman font, font size 14, line spacing — one and a half, without paragraph
protrusion. In the tables, the information is presented briefly. Repetition of words should be avoided. Repeated words
must be placed in the name of the table, title line or notes. All abbreviations in tables and figures must be deciphered in
the "Notes", after each table and figure separately (except for the case when all abbreviations are deciphered in the "Ab-
breviations" section).

20. Tables should have: vertical orientation and be created using the Table Wizard ("Table" option >>> "Insert Table" of
the MS Word editor), a one-line header ("Table 1. Title..."), number (if there are at least two tables). Table names should
not contain abbreviations without deciphering. All abbreviations and abbreviations of tables that are not deciphered in the
name must be deciphered in the notes. If you need to put superscript marks *, ", or others next to the numbers or words
of the table, they must be the same in all tables of the article.

21. All abbreviations must be deciphered at the first mention in the abstract, as well as again in the text of the article.
With the exception of articles that have a section "Abbreviations”. If the abbreviation occurs only once in the "Annotation"
or in the text of the article, it is not needed. The aim of the study and conclusions, the names of tables and figures should
not contain abbreviations. Abbreviations in tables should be deciphered in the notes to each table. Abbreviations in figures
should be deciphered in the name of the figure, the legend of the figure, or in the notes to the figure.

21. Words before abbreviations in capital letters must also contain capital letters that formed abbreviations. A non-literal
translation into Ukrainian is possible if there is another stable translation for the term. For example:

1) COVID-19 (COronaVlrus Disease 2019)";

2) "the questionnaire SF-36 ("Short Form-36" — a questionnaire of quality of life for 36 questions).

22. Taking into account the polythematic nature of scientific journals of KhNMU, each scale, classification or method
should be briefly described (what and how is evaluated, classified, which assessment corresponds to a certain number of
points), or it is necessary to link to a source with such a description.

23. The resolution of figures must be at least 300 dpi (dots per inch), formats — *.jpg, *.png. Images should not be blurry.
All elements of the images must be grouped, or the pictures must be single-layered.

24. All article charts should contain the same black font of the same size for all elements and a white background. If the
diagram is built in MS Excel editors, the editors can request a file in the format of this editor to edit it. Numerical values
must be written above the chart columns, or a table with the legend and numeric values must be enabled below the chart.
Graduated scales should contain numerical values, names of displayed parameters and units of measurement.

25. Any images used in the article should be:

1) own;

2) borrowed with an indication of the source (this is the minimum sufficient only for lectures);

3) borrowed with an indication of the source and written permission for use from the owners of the image.

26. The type of license regulating the use of a borrowed image is the same as that of the articles: Creative Commons
Attribution — Noncommercial — Share Alike (CC BY-NC-SA), unless otherwise specified by the written permission of
the owners of the image.
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27. Disclaimer: the editors are not responsible for the use of other people's images by the authors. In case of claims of
authors/owners of images about the illegal use of these images in the article, the editorial board cancels the publication
of the article, which is reported in the next issue of the journal in a separate publication. The edges of the retracted article
are replaced on the journal website with similar ones crossed out in red.

28. Formulas are created using the built-in MS Word editor. Formulas are written, deciphered and numbered according
to the pattern;

E=mxc? 1),
where:  E (Energy) — the total energy of the object;
m (mass) — mass of an object (at rest);

c (Latin — celeritas) is the speed of light in a vacuum (~299.792.458 m/s).

29. Additional requirements which were in force from 01.07.2025, and were saved in the current version of the require-
ments:

29.1. FAIR data (e.qg. clinical, sociological or demographic datasets) may be added to the manuscript and will be published
together with the article.

29.2. In literature reviews, it is necessary to adhere to the principles of PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses).

29.3. Names of medicines must be International Nonproprietary (Chemical) Names (INN), and not commercial (trade)
names.

30. In the manuscript, a hyphen (-) and a dash of medium length (-) can be used, but not a long dash (—).
We use double top quotes (“text™). No. and % with numbers we write together ("No.1", "25%").
Every three digits separated by a comma, tenths and hundredths are separated from the whole by a dot (*1,520.72").

31. Articles are written according to the following scheme:

31.1. The section to which the manuscript is submitted is selected from the list:
* original research;

« literature review;

« clinical case;

* lecture;

« review (per published article).

31.2. UDC (not required for the IC).

31.3. The title of the article. It should not exceed 15 words. It should not contain abbreviations. The type of article that is

not original (empirical) research can be indicated in the title ("literature review", "systematic review", “clinical case" or

"case study", "lecture", "review"), or in the "Abstract" in a single sentence. The title of the article is written in bold. The
titles of the article in Ukrainian and English must be identical.

31.4. Authors (surnames, initials) — in Ukrainian and English.

31.5. Affiliations of each author (university, institute, academy, hospital, city, country) — in Ukrainian and English. Must
be written without abbreviations.

31.6. Abstract, with the display of all its sections:

In Ukrainian | In English Content

Relevance Background | 1-2 sentences repeating the "Introduction” of the article not verbatim.

Aim Aim It can be identical to the purpose of the article, it can contain tasks.

Materials Materials & | May contain information about the total number of patients, laboratory animals, their di-
and methods | Methods vision into groups, names of equipment (title, model, manufacturer, country of origin),

scales, methods, classifications. If statistical data processing was carried out — methods
and software (title, version, developer, country of origin). The topic of the scientific re-
search and its state registration number must be indicated, or the grant and grant agreement
number or grant registration number, or the approved topic of a candidate's or doctoral
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In Ukrainian | In English Content

dissertation, or the working title of a doctoral dissertation topic before its approval by the
academic council. In other cases, it is necessary to write: "The research was conducted as
a private initiative of the authors, did not receive funding from grant programs, and the
research topic was not officially registered in the state register of scientific topics.".

Research Research International and national declarations, standards for patients and laboratory animals, in-

Ethics Ethics formed consent, protocols of ethics commissions should be indicated. For literature re-
views, it should be noted that studies were selected whose authors adhered to ethical stand-
ards.

Results Results The most significant results should be indicated.

Conclusions | Conclusions | It must be indicated whether the research aim has been achieved.

Abstract must contain main results and conclusions, 2.200-2.500 characters with spaces. Manuscripts with a larger or
smaller resume are returned to the authors for revision even before reviewing. The resume cannot contain references to
literary sources. The abstract should not contain new data that is missing in the article. The abstract should be structured.

31.7. Keywords — 3—6 words or phrases that should not repeat the words of the title of the article, correspond to MESH
(Medical Subject Headings). Must be identical in Ukrainian and English. The first 1-2 keywords must be selected from
the list:

- alternative and complementary medicine, - medical ecology, - pediatrics and neonatology,
- andrology, - medical psychology, - phthisiology,

- anesthesiology and intensive care, - medical radiology, - physical therapy

- articles of congresses and conferences, - microbiology, and rehabilitation,

- cardiology and cardiac surgery, - military medicine, - psychiatry,

- dentistry, - narcology, - public health care,

- dermatology, - nephrology, - ship medicine,

- emergency medicine, - neurology, - social medicine,

- endocrinology, - neurosurgery, - sports medicine,

- epidemiology, - nursing, - surgery,

- experimental medicine, - obstetrics, - teaching issues,

- forensic medical examination, - occupational pathology, - technologies of medical
- gynecology, - oncology, diagnosis and treatment,
- hematology, - ophthalmology, - theoretical medicine,

- history of medicine, - organization of health care, - therapy,

- hygiene, - orthopedics and traumatology, - urology

- infectious and parasitic diseases, - otorhinolaryngology,

31.8. Authors (surnames, initials), title of the article, abstract and keywords in another language (Ukrainian or English).

31.9. "Abbreviations" (“Introduction™) if there are 10 or more abbreviations in the text of the article. The list is compiled
in alphabetical order.

31.10. "Introduction" should contain a description of the problem that is solved in the article; analysis of literary sources.
Contradictions have been identified. References to literary sources in the "Introduction”, "Results" and "Discussion”
should go in the order of their mention, in turn (1, 2, 3...). Manuscripts with a violation of the citation order are returned
for revision even before reviewing. The citation should be formatted, for example, as follows: [1; 3-5; 6, p. 21, 24-25].
If the source is larger than 20 pages, you must specify a page.

31.11. The "Aim" or "Aim & Objectives"” (if the aim detailed) should be a logical continuation of the "Introduction™ and
suggest a way to solve the problem or eliminate contradictions. The section may contain a research hypothesis. The
section should not contain abbreviations and references to literary sources.

31.12. "Materials & Methods" must contain a description of the design of the study, ways to obtain results, information
about the number of patients or laboratory animals included in the study, their division into groups, equipment used for
the study (title, model, manufacturer, country of origin), research methods, classifications, scales (with a brief description
thereof or a link to a source with such description), methods of statistical processing, the software used (title, version,
developer, country of origin). To describe research methods, it is allowed to refer to any (but not russian or belarusian)
textbook, manual, encyclopedia, monograph, article, website.
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31.13. In accordance with the principles of evidence-based medicine, materials and methods should be described in such
a way that any other researcher, having reproduced the conditions of the study, experiment, could obtain the same result
(the principle of reproducibility of the experiment). When resolving contradictions between authors and reviewers, the
editorial board, which makes the final decision on the publication or rejection of the article, is guided by the arguments
of sources with the highest evidentiary level studies, meta-analyses and systematic reviews, guidelines by Cochrane,
NICE (National (UK) Institute for Health and Care Excellence), WHO (World Health Organization).

31.14. "Research Ethics" must contain information on compliance with the ethical standards of medical research involving
humans and laboratory animals specified in the Nuremberg Code (1947); the Declaration of Helsinki (1964, last revised
in 2013), developed by the World Medical Association; the Convention on Human Rights and Biomedicine (Oviedo,
1997); the International Recommendations of CIOMS (Council for International Organizations of Medical Sciences,
Council for International Organizations of Medical Sciences) and ICH (International Council for Harmonisation (of Tech-
nical Requirements for Pharmaceuticals for Human Use)); EU Directive 2010/63/EU; Council of Europe Convention for
the Protection of Laboratory Animals (ETS 123, 1986); Declaration "3R" ("Replacement, Reducetion, Refinement"),
which is aimed at replacing animals in experiments with other methods, reducing their number and improving the condi-
tions of experiments; and for research conducted in Ukraine or with the participation of Ukrainian researchers — Article
28 of the Constitution of Ukraine, Article 43 of the Law of Ukraine "Fundamentals of the Legislation of Ukraine on
Health Care™ (1992), Article 12 of the Law of Ukraine "On Medicines" (1996), Order of the Ministry of Health of Ukraine
No0.690 of September 23, 2009. It is also necessary to note the signing of informed consent of patients to participate in
the study, to hospitalization, treatment, clinical trials of drugs and methods of treatment, ensuring the anonymity or con-
fidentiality of surveys, and the availability of protocols of ethics commissions.

31.15. "Results". Your own empirical data or theoretical reasoning must be described. The results of the study can be
illustrated and systematized using tables, diagrams, photographs, and must contain textual explanations.

31.16. "Discussion”. It should contain a comparison of its own results with the results of similar studies. Their coinci-
dences or differences must be explained.

31.17. "Conclusions” should explain whether the aim of the study has been achieved, whether the expected results of the
research tasks have been obtained, whether the problem has been solved, whether the contradictions that were identified
during the analysis of literature sources have been eliminated, whether the research hypothesis has been tested. Conclu-
sions should not contain abbreviations and references to literary sources. The conclusions should not be a simple repetition
of the results. It is necessary to minimize the amount of numerical and statistical data in the conclusions, to show only
basic data. The conclusions cannot contain new data that have not been previously described in the article. They should
only summarize the results.

31.18. "Funding and Acknowledgments" is a mandatory section that may contain information about grants or state re-
search topics with registration, for example, on https://clinicaltrials.gov or on https://nddkr.ukrintei.ua). If the research is
not carried out within the framework of the state scientific topic or grant program, it is necessary to indicate the imple-
mentation of the research component of the work of the teacher-researcher, etc.

31.19. "Authors' Contributions™ — a mandatory section that must contain a list of authors indicating the letters reflecting
their contributions (must be shown in Table form):

Contribution A B C D E F
Authors
Author 1 (surname, initials) +
Author 2 +

Notes: A — concept; B — design; C — data collection; D — statistical processing and interpretation of data;

E — writing or critical editing of the article;

F — approval of the final version for publication and agreement to be responsible for all aspects of the work.
The contribution, marked as F, is mandatory for each author.

Each contribution marked with the letters A—E must be indicated for at least one author.

31.20. "Prospects for further researches" is an optional section that allows you to declare plans for the continuation of the
described research.

31.21. "Declarations" — mandatory section.

31.21.1. This section must include a description of any conflicts of interest or a statement confirming their absence —
using the phrase: "Conflict of interest is absent."
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31.21.2. This section must also include the following statement: "All authors have consented to the publication of the
article and to the processing and publication of their personal data." This signifies the absence of financial relationships
with other individuals or organizations that could have inappropriately influenced the research outcomes and their presen-
tation, or introduced bias. The disclosure of conflicts of interest should comply with the recommendations of the Interna-
tional Committee of Medical Journal Editors (ICMJE): http://www.icmje.org/conflicts-of-interest

31.21.3. A statement on the use of artificial intelligence is also mandatory. Example statement: "The authors of the
manuscript declare that during the research process and the preparation and editing of this manuscript, they did not use
any generative artificial intelligence tools or services to perform any tasks listed in the Generative Artificial Intelligence
Delegation Taxonomy (GAIDeT, 2025). All stages of the work (from research concept development to final editing) were
performed without the involvement of generative Al, exclusively by the authors".

31.22. "Literature" (for journals ECM and MTT; for articles in Ukrainian) contains a list of bibliographic descriptions of
sources in the original language.

31.23. "References" (for articles in Ukrainian and English) contains a list of bibliographic descriptions of sources with
original English, as well as translated Cyrillic bibliographic descriptions.

31.24. "Information about the author(s)". The list should indicate the author responsible (for communicating with the
editors).

31.24.1. Surname, first name and patronymic (in Ukrainian and English). Information about all authors should be of the
same type as possible: either all authors with only the first name in English, or all authors with the name and patronymic
in English).

31.24.2. Academic title (for example, Associate Professor, Professor, Academician of the Academy of Sciences of
Ukraine) and degrees (for example, Doctor of Philosophy, Candidate of Sciences, Doctor of Sciences).

31.24.3. Place of work (institution, organization, clinic, their subdivisions — departments, laboratories, departments) and
position (for example, assistant of the department, associate professor of the department, professor of the department,
lecturer of the department, graduate student, doctor, head of the department, etc.).

31.24.4. Postal Address (work, home or PO box) for correspondence in the order: house, street, city, postal code, country.
31.24.5. E-mail: example@gmail.com.

31.24.6. ORCID: 0000-0001-2345-6789. (Example).

31.24.7. Telephone (not published or transferred to third parties).

31.24.8. Consent to the processing of personal data in accordance with the requirements of the legislation of Ukraine.

31.24.9. Consent to the publication of the article under the terms of the Creative Commons Attribution-NonCommer-
cial-ShareAlike 4.0 International License.

31.24.10. Consent to comply with the requirements of the public agreement between the authors and the publisher regard-
ing publication, its payment, compliance with ethics and sanctions against the author in case of violation of the require-
ments of this agreement, processing of personal data in accordance with the legislation of Ukraine.

32. Bibliographic references should be designed in the Vancouver style, adapted to the requirements of the editorial board.
The minimum number of sources for original research, clinical cases and lectures is 10, for literature reviews — 20; the
list of sources is compiled without the use of an autolist, i.e. with manual numbering of sources; in the order of reference
to sources in the text. Examples of correct formatting of sources:

32.1. Article from PubMed (in English):

32.1.1. Take the article on the https://pubmed.ncbi.nlm.nih.gov website by clicking the
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copy from the window (in NLM format)
CITE X

Kim SE, Park HJ, Jeong HK, Kim MJ, Kim M, Bae ON,
Baek SH. Autophagy sustains the survival of human
pancreatic cancer PANC-1 cells under extreme
nutrient deprivation conditions. Biochem Biophys
Res Commun. 2015 Jul 31;463(3):205-10. doi:
10.1016/j.bbrc.2015.05.022. Epub 2015 May 18.

PMID: 25998396. v
Copy Download .nbib Format: NLM &

There are 7 authors in it (we write all of them). Remove the month and day of publication, replace "doi: " with "DOI: ",
remove Epub.

Kim SE, Park HJ, Jeong HK, Kim MJ, Kim M, Bae ON, Baek SH. Autophagy sustains the survival of human pancreatic
cancer PANC-1 cells under extreme nutrient deprivation conditions. Biochem Biophys Res Commun. 2015 Jul-3%;
463(3):205-10. dei: DOI: 10.1016/j.bbrc.2015.05.022. Epub-2015-May-18: PMID: 25998396.

Writing according to the requirements of the editors:

Kim SE, Park HJ, Jeong HK, Kim MJ, Kim M, Bae ON, Baek SH. Autophagy sustains the survival of human pancreatic
cancer PANC-1 cells under extreme nutrient deprivation conditions. Biochem Biophys Res Commun. 2015; 463(3):205-
10. DOI: 10.1016/j.bbrc.2015.05.022. PMID: 25998396.

32.1.2. the article has 8 authors or more (reduce their number to 6 and write "et al."), remove the month and date, replace
"doi: " with "DOI: ", remove Epub and PMCID:

Sahasrabuddhe NA, Huang TC, Kumar P, Yang Y, Ghosh B, Leach SD, Ghaerkady-R-Pandey-A- et al. Ablation of Dicer
leads to widespread perturbation of signaling pathways. Biochem Biophys Res Commun. 2015 Juh-3%; 463(3):389-94.
doi: DOI: 10.1016/j.bbrc.2015.05.077. Epub-2015-May-36: PMID: 26032504; PMCID:-PMC4696065.

Writing according to the requirements of the editors:

Sahasrabuddhe NA, Huang TC, Kumar P, Yang Y, Ghosh B, Leach SD, et al. Ablation of Dicer leads to widespread
perturbation of signaling pathways. Biochem Biophys Res Commun. 2015; 463(3):389-94. DOI:
10.1016/j.bbrc.2015.05.077. PMID: 26032504.

32.1.3. Article in a foreign language other than English, described according to the requirements:

Bliddal H, Christensen RD. Osteoartrose og adipositas. Prognose og behandlingsmuligheder [Osteoarthritis and obesity.
Prognosis and treatment possibilities]. Ugeskr Laeger [Weekly journal for doctors]. 2006;168(2):190-3. PMID:
16403349. [In Danish].

The correctness of abbreviations of English-language journal names can be checked in NLM Catalog:
http://www.ncbi.nlm.nih.gov/nimcatalog/journals

32.2. Article from the Ukrainian scientific peer-reviewed journal (translated bibliographic description):

Zaremba NI, Zimenkovsky AB. Attitude to the process of self-medication of applicants of higher medical education at
pre- and postgraduate stage (according to results of the sociological survey). Pharmaceutical Review. 2018;(3):94-9. DOI:
10.11603/2312-0967.2018.3.9323. [In Ukrainian].

32.3. References to any literary russian and belarusian sources are prohibited. Writing the titles of these countries in
articles in Ukrainian and English is lowercase. The titles of literary sources in russian during the Soviet times (1917-
1990) should be translated into Ukrainian or English. The names of cities of the former USSR before the names of pub-
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